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ATT'w:.i,-r 6

:ýivcr otf C-lh i'la::s or ::-tt' r%!'lnL.I e:als1:; rrjil.roI i; rit r . .

I'lanL U:::t,,' r:Mtnhcr J o t o1.:t.:r i m'i, i,,ht',,,u ' 1 ,.' l)i V. t:o-

Cocimon 20 Enr',inccred Sarcr.uars1-IC:
20 Enrincercd Sa•rcrutrd - FCC3 C1
13 Engineered SýtcCuar.] - Diesel A IA
33 Eneineered Saferu;ar:l -" Diesel C IIC
5 Eneineered S.-ectuar. - Diesel D, Ifd
7 Load Shedding - Diesel A Al
9 load ShcJdinp. - Diesel C Dl
7 SupportinZ A.uxilinries - Ele'.trl':al IE

Subtotal 1 11

Unit 1 6 Enineercd snrer.usrd - FCC:; 1
182 Enpgineered Sarepi-ard - ECCS 11

Lond Sheddine. - Diesel A Al
5 Load Sheddin. - Diesel U Bl

Load Shedding - Diesel D B2
52 lfeutron Mionitorinh (also activatcs LA
52 Neutron Monitorln' Rps) i3
52 N~eutron .i.b.-:itorin | IhA
52 Neutron ronitoring I IEB
1. Primary Containnent lI.ol.stion I
39 Primry Contitinment Isolation II
2 Reactor Protection (control rod M\
2 Reactor Protection scram) Th
2 Reactor Protection hIA
2 Reactor Protection lIB
3 Reactor Protection IIIB
12 Supportine Aaxiliaries - Flectrical IE

Subtotal 482

Unit 2 15 En-ineered Sa icpiar, - .r I
3 EnCincered S.areguard - KCS II

Supporting Auxiliaries - Eleetricat rE

S•ubtot~tl 22

Unit 3 Is Ekn.lneerci .,onfera..~il. - EC.Z 1
3 Engineered Sarcr.uards - W-C.3 1
3 Supporting Auxtliaries - Electrical 12

Subtotal 10

TOTAL W..I

*am Attaciment 5 for 46MIJIl or
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ATTACIw-Nr 7 SiE'r 3

Su.=m•ry or cablc types involved in firc.

CADIZ
T Y I

(1-anx)
14O. & SxIZE

OF CON:,XICT/O!" l*.UTATZD

110. CADLE
ChDi.sAC TY(M.KDN-AGM)( -VU

I;0. & L;7zl
OF CO;,M;C'TG.'s IMIUIATIOU*

I-W
CAWl

W.V 1/c # 32 1 1+ WLB/c # c 2
WCA 2/c #l 14 2. WLC 3/c #12
WDD 1/c # 8 2 4+. WM 7/c #12
%ME i/c #. 6 2 1+. WU; 2/c # 10
WDF 1/cl# 4 2 7, wLO 3/c010
WDG /c # 2 2 13+ WLs 7/c # 10
WDH l/C #1/0 2 2+ WIB l/c 92/0
WDI 1/c #2/0 2 2.+. ,1/c j'64/0
wDK 1/c #e/0 2 2+ WN7 1/c #500
W11 -1/c #300 2 6. :'M 50 pr #19
WDO 1/c #40o 2 1+ VD 12 pr #19
lFB 2/c # 1o 3 16 COAX
W 31c 10 3 1 'WTK Co0p
W4 4/c # io 3 6 wrK-i COAX
wFE 5/c # 10 3 1 WTK-2 COAX
16,• 2/c # 12 3 157 WTO 2 pr #18

urc 3/c# 22 3 18 16TR 2 pr ;w14
WGD 4/c # 12 3 37 WUB Thermocouple
UGE 5/c # 32 3 13 WUB-1 Threnocou~le
W4, 7/c # 12 3 14 WUA 2/c A 16
WGI 9/c # 12 3 45 WVA-I 2/c / 18
V.GK 12/c # 12 3 18 W" 3/c #16
Vn14 16/c # 12 3 2 WVC 11/c i~16
WGN 19/c # 12 3 2 WcE 7/c # 16
W"M 2/c # l 3 -62 wVG /c # 16
TWHC 3/c # 1 3 15 WI 27,c # 16

4/c # 14 3 ,18 WVJ 37/c 9 16
5/c # V4  3 13 WV3 29/c W "

VM;G 7/c # 14 3 10 WVU 5/c 181
W)I 9/c # 14 3 8 wvu-1 8/c #18
WILT 9/c # I); 3 7 BELUOUI 8213 COAX
WHTJ 16/c # 14 3 1 I-r'S TV CA, LE COAX
vir 7/c # 16 3 8 (IwcOi 8212)
• No. of individual cable desi•-ations. TotMl no. of conductiirs for

appear on Attachment 9 show-iin cross sections of cables on trays.

9io

'4

I'

15

14

15

5
5
6
6

16

7
8
9
10

12l

13
14
15
15
15

15
15
15
15
16

16
16

2L. [
I
I

* 16'

5:

15'
2C

10
10'

1;'
Ia

7 2
7 3

each designation

Wzu,:brs listed correspond to Insulation of cable type as shown below. Refer to
standard TVA :pecificatious(Att..13 & 14 )and list of requisitions for signal cabic
(Attachm-ent. 8).

1. Sin•,lc conductor power or control cable with polyethc.lcne insulation nnd a nylon
jacket over the pol-ethelene. (Termed "N." per IVA Specification).

2. Sinrle conductor power or control cable with cro:c-linkcd polyethelene in:ultaion
and a pol)yvinyl-chloride lnsulation jacket over the cross-linked polyethelene.
(Termed "CPJ" per TVA "Arwcillcation).
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ATrfCi:'Z. 7 ME~LT 2

3. Daltiple-reon~hutor c€blu with, a core of th- •p-cif-icd n-l-ter of .. r.;-le conductor.-
as in 1 abovc covered by a polyvinyl-c*.1oridc outer jacket. (Tcrr-d "DJJ" per
TVA Syecification).

4. Xu-tip1,.-conductcr cable with a core of the zptciritd n;mo-er or zir.:e conductorz
as In 2 above covered by a pclyvizrjl-chloride cuter jacket. (Termed "CPJJ" ;er
IVA Specification).

5. Sirn3le conductor hi.-.h-volt.ae (5WOc volts) r.-r cable v-ith c:.truded stand and
cross-lirked polyethene inmulation with =etal-lic electrczta.tic shieidir3 and
polyvinyl chloride Jacket overall. (Termcd "CPSJ" per TVA Spez ifi cation).

6. Teleicone cabs• with Udgh density r.o1'ethel,.ne over cach conductor, .-lazr
backed rubber cable tap--,, .lumintra sýield, and hiGh densit- polycthelene
jacket overall. Sme of these had polyvimyl jacket overall.

7. Coaxial signal cable with both conductor and overall Jacket insulated with
polyethelene.

8. CoaxiaJl signal cable with conductor insulated with polyetbelene and poly%-VJ1
chloride jacket overall.

9. Coc.xial. siGnal cable with conductor and overa..U Jacect insulated with irradiated
blend of polyolefinz and ;o1ycthelene and noise free. Son= of these types bad
crocs-linked polyethelene over both.

10. Sa=e a3 ! but nade noise free by a carbon zu.pension.

U2. Sane as 6 except without shield.

12. Tvsted pair c6ble vith polyethelene over each conductor %.nd poly%_ril chloride
jacket overaLU.

.13. Thermocouple cable with high density polyethelere over ca:h conductor, aluminum
foil/c"l=r type Iminated shield, and high density polyethelene overall.

14. Ther=ocouple cable with heat arAd lISht stabili:ed cross-linked p.-lethelene ov.-r
each conductor, aluminum foil/ rlar tape shield, and chlorosulfor.ated polyctrel:
jacket overall.

15. Sirnal cable with heat and li-,it stabilizemd crosn-linked polyethelene over each
conductor, alw-i.m:urn foil/qr/ar tape x.mirnated :hiclth, fibercla•z reinforced
silicone tape asse~bly wrap, and chlorozulfonattud pAy•.cthelene jacket overall.

16. Multiple-conductor cable with core o(f zpecified nu.mber of -inan!e conductor
cablc3 insulated with crosz-linked polycLthelcne and a neoprene jacket overall.

Exhibit C1
Page 27 of 69



600

AT-S,:f-:,tlT 8S"::r 1

IL , ;j . LII) 'l,' :% .:.. .. .. .

CABLE PEQUISITIM~
1.(0.OK) , O. I1_!4 v__M__S

WTA 83451 1 PNr, Telephone & Supply Company
91972 1 Anacorda

WD75166 2 Anixter
83451 P Nr, Telcrhone & Supply Co'pa.y
852o2 3 Pla~tic Wire & Cable
86712 1 Phalo Corporation

WTJ 61988 3 aconite
831470 2 Bo:. turant Eros. Company
84375 1 Dearborn
84423 1 Alpha Wire
85488 1 Belden

WTK 61737 4 Continental Wire & Cable
61958 2 Alpha Wire
84375 2 Dearborn Wire & Cable
84453 1 Delco
85488 2 Pe-lden

WTK-1 61737 1 Dran.-2l-Stc;h.n: Cc-?pa.ny

75321 1 Boston Wi'e & Ceble

WTK-2 75321 2 Boston Wire & Cable

WTO 83451 7 P'r, Telephone & SuppJ4 , to.'panfy
91972 5 Sumitc.mo Shoji

W7R 64863 12 Jefferson lire & Cable
83451 8 Plastic Wire & Cable

WVU 61959 1 Continental Wire & Cable

WUB-l 5)1336 -1 Coiti::ental Wire & Cable
83427 1 Contin-ntal W.'ire & Cable
851464 1 Continental Wire & Cable

VVA 51,335 1 Doston Inn. Wire & Cable
610863 1 Qray't'ar Electric
71;910 13 Continental Wire & Cable
83941 1 Continentul Wire & Cable

WVA-1 54335 1 Piosten In:. Wire & Cable
61986 1 Continwntal Wire & Cable
710910 2 Cositinentul Wire & Cable
83944 1 Continental Wire & Cable

Exdhlbit Cl
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CABI!KTY F-, :I X, I-). IIL! 11 VL;rDonlS

*WVD 51,335
6a%63
714910
838'49

3
2
3
1

14
3
4
2

WvC

WVI

WVJ

WYR

wvU

54335
64863
74910
83849

54335
6•4863
74910

54335
64663
74910
83&49

85529

61985
75C25
83426

61985
75025
831,26
85551

6
9

10

7
10
11
7

Bostc:n In:. Wire & Cable
L•-ayL, ar t"-'.!ctrie
azonitc Wire & Cable
Doston Inr. Wire & Cable

Boz-tcn Inm. Wire & Cablc
CGý aybzr 1Icctric
Cionite W:ire & Cable
Bozton Ins. Wire & Cable

Bostcn , Bi. 1!ire & Cable
Qaybx- Clectric
Ckonitc Wire & Cable

Boatcn.*Ins. WIire & Cable
-aybar Elcctric

G:onite
Boston Inm. Wire & Cable

Sies Electric Supply Co--ar.y
IT7 Suyprer:ant

1

2
2
2
1

hWU-1

Ccr.-r•_!GL r --:-2.1
Gencraal
Coencr &I

G.-.- al

Ger.--Ial
Gewr.c an

Elcctric
Electric
rlcctric

£lcctric

21cctric
Tlcctric
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TRAY
ME 5 IG;:ATlIOU
(rt?ICA.L)

Sr7E A'IT-AAMM.M•' 113--
FO; TYPICAL
P..'3AT:OU; MOUCH

CABLE

1 ,. FL, j i FM I

IvMW-ESl I i'MX-ES I1

L LY MD J"

VK I VE I

WJTK ! TEi1

-- FIP. STARTED M",
W,&S7 STACK OF
TRAYS

EL 611.0

8~~*

TRAYS TO REACTOR BLDG.
(LOOKING SOUTH)

4f".

SAJ.-7 AS C)HCKP3ITIT 131 E.CEPr OPPOSITE HAD

SPREADING ROOM FLOOR ELGOG.0

0



(43.k I.; ::ouLh )

ArT2ACI: : I ) :iLL'"

CAI:!!U"* CAUI_•: TOJ'.L CAD!ŽC., O-! -- A (71rA INAL'Y V:7ý c; [ r 7i.

VTF
WDG
VWo

11M

wir

X-:S II

WDE
WTp
1' P-.

WGB
w cc
WrD

WGI

WGK
Wa:4

WMl
WIlE

WHI
WIEL

WWU

2 .h~9 .29o0
12 .U5 2.220

3 .7/69 1.395
3 .950 2.0.52
1 1. .29 3.332
1 .539 .229 TOYAJ,

25 9.573 Mv-'SII

2 .3)10 .182
2 .379 .226
1 .429 .1)5
2 .659 C6458 .L25 8.2-6

I ld; 4 .155
3 .148!- .552
4 .559 .934
4 .66o i.o26

37 .710 14.652
3 .789 .147
1 .87h .6OO

26 .3564 3.016
io .4o05 1.2C9 TOTAL
4 .439 .60
7 . 1 o80 1.267
I4 .519 .848
4 .640 .128'3
I, .710 1.584 Lh
1 .761 .479
2 .1,39 .30'4
1 .1118 .0172

h:!5 .11h2

1 .559 .246
.1 .38), .116
2 .1,39 .3o"
1 .1180 .a1f
I o3110. .091
1 .360 .1e
1 .461 .167 TOT'AL

9

WDI:
WLB

WLO

WGB"
wc~c
WGDWCD

WGI
WGK
vnmB

I-fl lJ
WLB
WTA
De3lden
8213

WDD
WFB
W1D
WCB

woc
WCD

wcx
WGG
WGKvmm
WIIXI

WVA-1

9 .1i50 1.701
1 .60O .283

23 .425 3.266
6 .4 4 4 .930
3 .484 .552
2 .559 .492
3 .710 1.183
3 .789 1.47

14 .384 1.6214
5 .480 .905
1 .710 .396
1 .509 .204
1 1.139 1.o20

1 .4o5 .-i9
73 11.919

2 .31;0 .1I2
1 .490 .169
3 .6O0 .e5.
8 .1425 1.136
2 .444 .310
2 .. 84 .
5 .559 1.230
5 .660 1.710
1 .789 .490
6 .3814 .696
1 .405 .129
3 .640 .9,6
2 .333 .17h

CAML5 TO:TL

6 .94o 4. 1E
1 .509 .2e.;
1 .559 .245
1 .627 .3c9

,mAL

m
W1E
WIM
WIL

WTO
wvE hi 5.783

EKI£ibit CI
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.,'k- .Cfl: 1.T1' 9 SfI..T 3
Checklpoin1t 131
J Iocklw' South)
cont ilu.-d)

MTAY r::;; CC

(Continued)

TOALv

VE

TOTAL

CABLE

WVG
1%'VI
wvJ
WVR
WVU-1

WVA
WVA-1
WVB
wvc

WUB

WVA

CABLE TOTAL
q7-Y Ou tPEAt V"AY T'1G

ChLM.C
T7f 2:

1
11
16

3

1241

52
61
15
10
1

139

.587.8334
i.C12

.650

.439

.353

.333

.371

.4-cl

.242

.231
.339
.353

.271
7.205

12.8C-o
33.532

.456

55.693

5.0oL)6
5.307
1.620
1.260

.046

13.329

1.9714
4.230

.2940

VK WV
UVA- 1

TOTAL

41
46

87

34
25

2

61

.353 3.332

.333 4.,02

7.334

TX W'fl

VVA

. 231
.339
.353

1. 42:'
2.25C

.71s

3.87L-

cQ.T.D TO-;-.QTY m_2_ AR__-_

TOTAL

37
L7
3

87TOTAL

Exhiilbit Cl
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ATTACID.2IrT 9 SLEET 14
Checkpoint 102
(Look-inc North)

[ Y-.I IL~J

L~LJ

TRAY DESIG

YE

TOTAL

TE

TOTAL

CABLE

WVA
WVA-1
WYV
W'YC
HIw'

CAIITL TOTAL
H2 co AflLA TRY r0 .TG

CTUI.E
70i IF

67
38
3

14
1

123

.353

.333
•371

.242

OTY COA'

6.566
3.306

.321
1.764

.046

I-2•00C6

YS-ESII WFB
WFE
WGB
Woc
WGD
WCE
WGC
WGI
WGK
WýIr
Wlic
WHI
WHG
WiHI
WHJ
WLB

1
2

4o
3
2
1
3
1
1
6
2
1
1
3

1

72

.hgo

.659

.425

.559

.660

.710

.789

.284

.405

.1480

.519

.610

.710

.509

.It,

5.69

.36"
1.2(

* 39'

."0'
.21:
.96-

.2C

WUB 317 .231 4.914
WLB-i 25 .339 2.250

142 7.164

TOTAL

KT

TOTAL

12.(

WGB
WGG

WIHD

WlG
WTO
WTR
WVE
WVG
WVI
wVJ
WVR
WVU-1

1
1

2
7

8

1
1
1
1

118
101

2

138

.425

.660

.384

.439

.519

.3140

.360

.461

.587
• 8314

1.012
.65o
.439

.23'* 31..

i .o6*
.2]2
.091'

.27r

7.20'
6.4ý

33.53
.30!

50.10'
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ATTNCI':,17 9 Z:;1:T 5

I 7I-~ IC LEI

Checkpoint 127
(Lookirc North)

V.IY !;:',RIG
CABLE CABKE TOT.11

QTY C's) I w * flAY .'.:zI
CADIZ

WVA
WVA-1
WVB

Q~I.Y Ov Iii

FO-ESII WDD
WDF
WDG

WDI
VLB
WLC

WLH
WLO

3
4
7
3
3
1
4
1
14

.340

.429

.L85

.6i9

.66o

.50)

.539

.559

.627

TOTAL

ME-ESII WDE
WDD
WFD
WGB
WGD
WGE
WGG
WGI
WCK

WIB
W I

WHE
WhoGw~IIG

WI IJ
WiLl
WL13
WTO
WTnI
W'VU-1
,WN

30

2
4
1

27
3
4

35
5
1
6
9

5
14
14
7
8
1
8
1

2
2

137

.379

.340
.LW,
.L25
.4&.
.559

.710

.769* 674•

.384
.40ý5
•439
-. 5 &-
..519
.640
.710
.781
.509.31,0
.360
.1439
.0172

.273

.580
1.295

.903
1. 026

.204

.916
.2145

1.236

6.678

.226

.364

.189
3.834

.552

13.86o
2.L50

.6co

.696
1.16i

.608

.905

.848
1.288
2.772

.479

.2014
.728
. 102
.301
.03,44

VK

TOTAL

8
20
9

37

.353

.333

.371

TL-ESIIC YIFD
WFD
WGB
woc:
W=E

WH D

WGI
WGK
WHB3
W~M

WTO
WT•

Belden
8213

T0'AL

TL-LSIIL iWu•
w'n3- 1
WVA

TCMAL

8 .49o
1 .Coo

21 .425
5 .444

1 .484
2 .559
2 .710
3 .789
6 .384
1 .1439
1 .480
4 .519
9 .340
1 .360

1 .4o5

.76'1.7Lf

.9-1.
3.49'

.51"

.2.

.77

. it
.6.r

.c.,

.7.

.1(

7.3,,

1.67t
.3;.

.lt

70

40
4
8

52

.231

.339

.353

2. E

TOM~h

Exhibit C1
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ATfTACI:I::,T 9 -IU-1TT6

wV

w j

Chcc)kpoint 128
( L.kinc Ea,;• t)

I -.. I

Id.

CALME
Ts7EF•

CADIZE
OTY CD

TOTAL
AllrA

CAJILE
VITll-

CABLE TOTAL
QTY CI) AREATI'AY L:"3TG TTIAY I'2'TG

WB 6 .915 3.9142 AY-ESII

FK

.F71

TOTAL

KE-ESTI

TOTAL

WIC
WLS
WDG
WDI

WGD

WI.

I'HJ

W'DD
WFE
WCD
WGG

WIID
WW#II

1
1

3212

13
5

32

2
3

1
4
1

2)
1

36

.539

.817

.4185

.94o

. 480

.710

.3140

.659

.425

.660
• 364
.148

.229
- 52) 4

2.220
9.022
.920

0

WDF
WDG
WDH
WDI

WDI:
WFIO
WFB

12.915

.362
l.1ps

.162

.568

.34.2
2.552

.0172

TOTAL

LX-LSII Mic

WTO
WOC
WGD

WGG

WCK

TOTAL

8
10

5
3
1
8

2

1.1
41

7
1
1
2
1
1
2

17

I
24

2
1

1.

2
1
4
5

56

.L29

.1.65

.619

.660

.769

.940
1.029

.490.

WID
WlI ll
whol
won

WVA-1
WV'

wVJ
wvu-1

7
1

9
I

1
2
2
1
8
1

.4.3.1,80

.519

.h.25

.559

.660

.01,

.333

.8314
1.012

.439

5.708

.181

.212
1.278

.31,2

.232

.655
5.240

.152

9.716

.4c5.1.So

.4 8.4

.559

.660

.710

.789

.638

.360

.3140

.1490

.C.00

.1425

.44141

.484.
.559
.660

1.160
1.850
1.505
1.c26

.465
5.552
3.332

.378

15.268

.129
.181
.637
.i55
.181.
.4.92
.34,2
.396
.980

3.496

.320
2.181

.204

.182
.189

1.132
1.1:20

.310

.184

1.710

L¥ WTID
w~ro
WTO

wnr
WFD

wil)
WGD

WOCTOTAL 31,

TOTAl. 8.819
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ATrAC' .*It:.::r 9 ':E 7 z t)
(Continr.ucl)

:AY I3!G

VE

CALT'-

WV'A6"VA-1

wrvc

C..... T•70'VJ
OAll ft

CM r
II

. CD

94
85
12

'4

TOTfAL
,qCA

.353

.333

.317
AmO1

TCTAL

TE
WUB-1
WVA

195

80
23
3

.o6

9.:12
7. 95
1.29 6

.50o4

18. 407

3.360
2.070

.294

5.724

rcO*AL

LY
wimL

1
6

7

.231

.339
.353

WVA-1
WVB

TOITAL

TIC VILT
iWVA

29
91

9

.35•3

.333

.371

.231

.353

.7C9 .4,0O

.34 .696

1.186

129

16
6

2.842
7.917

.972

U1.731

.672
.588

1.26022
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AITAC4-I-I:T 9 •I•U:T 8

LJL~J
I t¶-1~T1 I
L±~LJw
w

CheckxpozIt 129(LOyn k:aU•z' t)

I FK-1'T I
I ,.
I vx I
L- . -

CAM-l CAMSL TO'AL
OTY (j 11EA

CABLE
7IRkY DE$SIG Y{'"!:E:.%- [f,

C;-_31.E T0WAL
(I T _. C.1 KEA

AX

FN

0 0

0 0

0 AY-ESII 0 0 0

KE-ESII VIDD
WFL
WFE
WGB
WGC

WGD
WGE
WG G
WGI

WO'CWIEB

Wllc
WILT
WLB
wwN

2
1

1
13
3
6
1

1
26
2

2
2

1
1

•3b0

.659

.425

.559

.660

.710.3,4

.1105

. 519
.64o

.710

.509
-0172

0 FIK-ESII VTDF
"IDG

W1DK•.182 W,,DU

.189 1O0

.31.2 %IFB
6.106 Vild

.465 WLB
1.1040 WLV

.246 WLO
1.363 WVA

.396
3.016 TOZAL

.258

.7214 I.X-E II VDD

.• 24 DE

.6-14 WFU
1.5814 WOB

.20, WGD

.0172 V

.8.c214 WOI
WGK

WIIB
0 wilC

WIIG

WILY

WIM.
WLJI
V TA
WVU-1
W'Nl

10
7
2
4

8
2
2
1
1
1
2
2

414

34

251
25
3
5
2

36

6
9
14
5
3
14
7
1
1
1

2
2

L.29.1,85
.619
.769
.94o0

1.029

•364
.509
.559
.627.353

1'r(AL

lID

VE

11.

1014

0 0

O 0

.425

.484.

.559

.660

.710

.769

.874

.384

.W05

.139

.480

.519

.640

.710

.781

.509
1.139

.439

.0172

1.45
1.259

.60o

5.552
3.332

.371

.2C'.

.2!.

.1i

114.5-':-

36'.
.226

3.550
.552.

).230
.6a-

14 •256
2.1150

. 69-3

.6-96
1.i61

.608

.905

.636
1.2ni
2.872

.479

.204
1.•0c

.3014

.031,

0 0
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AT-7ACI-:i)r 9 siiE.i 9
SClccl-oint 129

(Continued)

*j ;:j.~ ~

(';JJL, CA.'!E TO'IYL
01¢i'7 i) 1:7 ImtAY M,::.':1c U.1Y11LE

CA!.!IX TOTA.L
Qrr M ARECA

TK-ESIIC WFB
WFM
WGCB
WaD

WC)

WIX

WTO

Be den

8213

TOTAL

TK-ESIIL J..:
VU3B

WVA

TOTAL

8
1

16
6
2
2
2
4
4
1
1
2
4
1
1

.1,90

.600
•.425• ;.44

L.•
.4 e4
.559
.710
.789
.384• 4•05

.439

.•480

.519

.340

.360

1.512
.283

2.272
.930
.36-
.492
.7c2

1.960
* 46,4.129
.252
.262
.8 48
.091
.102

.129

10.886

.116
1.428

.360

.392

2.296

1 .405

56

1
31,

4
4

4.3

.384

.231

.339

.353
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(Lo..ing4 .L.)V(LookinG 11LIt)

ATTA¢v:*M.r 9 'I*E:1.T 10

L~~J
I it-~.;i7 I

LA -r:-', Ij
I ~-i

71MY !I;'.,;V;
CAV! X CAM1• TO'YL

'it CO. . ACP._ A I'It•{ VY:,*:;!G
CAPEE TOTAL

cr._y . ARFA

)II

TOTAL

KE-ESII

VWDN'

WLB

0

4

AY-LSII

.94o 2.576

.817 .521

3.100

.509 .2o4

.204

1

TOTAL 1

FK-ESII WDF
WDG
WDII
%fDK
WDN
WFB
WLO

TOTAL

LX-ESi" O'GB.
WGD
WGG
WGK

fniB

TOTAL

0

8
8
2
1
8
2
1

A-29
.485
.619
.769

5.552
.Ago
.627

1.160
1.480

.602.465
.1;0
.378
.309

5.33430

4 .14
1 .14.
1 .6
2 .7
2 .3

10
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Check uI1nt 1145

(Iooking North)

CAM ItJ.
""iv.. ):*::;G TYI 1"

AIIAC'*::I" 9 :;!t-.ET 11

I ; x-.v T I I

Vlt l~ l .r rU;d CAI. Y CL' f.

3 .34o .273 VK W'VA 10 .353 .990

2 .429 .293 WVA-1 22 .333 1.91!;

6 .1485 1.110 WVD 9 .371 .972
1 .619 .301
1 .660 .3142 TOTAL 41 3.866

FO-ESII

TOTAL

I-M-ESII

TOTAL

WDD
VWI)F

WDI

WL!;
WLO

1 .509 .20:4
1 .539 .229 TL-ESIIC
. .559 .245
4 .627 1.236

20 4.230

WDD

WOFD

WGD
WGZ

WGI

WVK
WGI-l

WHB
WilD
V1IMW11. CWI ID

W)Q
WiHL
WuII
WTA
WTO
WTR

WV"
WUN

2 .379 .226
4 .3 110 .364
I .6oo .263

27 .h25 3.834
3 .104 .552
14 .559 .994
1 .66o .3142

35 .710 13.860
3 .789 .147
1 .874 .6oo
5 .3814 .580 TOTAL
8 .1105 1.032
4 .1139 .608
5 .1;8-0 .935 TL-ESIIL
1, .519 .64B
11 .64o 1.288
7 .710 2.772
1 .781 .479 TOTAl.
1 .509 .2014
1 1.139 1.020
8 .3140 .728
1 .360 .102
2 .376 .222
2 .01'2 .0345

%,.-r-3 8 . 4*l0 1.512
WED 1 .603 .283
W:B 29 .425 4.118
WGC 5 .141 .775
I., 1 .464 .164

14E 4 .559 .9814
WGI 2 .710 .792
VICK 3 .789 .147
V-113 6 .384 .6c-6
wu1 c 1 .405 .129
1D1 .Li39 .152
ME 2 .1480 .362

143 4 .519 .8,84
VIIo 8 .340 .728

.TIR 1 .360 .102
PELDUD 8213 1 .405 .129

77 11.941

VIB 50 .231 2.100
%-v.trh1 4 .339 .360
WVA 8 .353 .784

ý 62 3.244

134 32.014

0
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ATTACI-i:.'T.r 9 .:I!I.ET 12

L JI-% ! J

C!JILE
7T.FE

CABLE TOIAL
Qrv O0 A J.:A

CArLE
Ili I 'r

CAJ!L.C 'AC
crry (9) A.-.AMIAY DYRIG

SAI-ESII WFB
WFD
WGB
WGC

WGE
WGI
WGK
WIM•
WHB

Belden
8213

8
1

19
4
2
2
2
3
6

1
2
4

.490

.600
.425

.484

.559

.710

.789

.364

.405

.439

.A8O

.519

1.512
.283

2.698
.69o
.368
.ASP
.792

1.470
.696
.129
.152
.362
.848

..129

10.551

1 .405

TOTAL 56
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25.013
A~fA!•..::: I•TUI•TATIVE M7110SION

OCTofl'!t J 19T3
T~:E•ZS-E VALILY AtTrMODiITY

6TAiD?.RD SMPCI FICtMI ON

FOR

POLYEirjm;'t-.-1I:SUL;TED WIIE tf'D CAULZ

A. SCOPE

*1. This speeification covers sinle- e.,d r.lti'.le-ccndu:tor -wire and
cable Insulatcd %-..th polycthylene, for in:tallation in %:ct or dry
location: with conductor tc.-.,crtturec not exceeding 75 C a-nd for
use in aut:i2.iary po'er, control, and lir.htin; circuits at v0oltages
ranglne from 600 to 0000 volts, 60 Rz AC, between conductors.

e2. All cob~e will he installed in condititc, in undergro-.Lnd ducts, or

on cable trays.

D. APMLICABI SPECIFICATIO:s

*1. The current revisicn to the follo-,inr, z:cc1fic..A'o:ns of the issue
in effect cn date of the invitation to bid shall form a prt of
this Specification:

*a. IPCEA-112:A StE_.Jixd S-l- O2--tA':/ "C5, IPE.-:•_A Stand.rds
Publiention, Thcrroplastic-Insul.ted '4,rc end Cable. S5,c:1flc
references herein arc from the Second Edition dated Jannuary 1968.

eb. 1nEA-!:.A Standard 5-19-81--ltA I'C3, IPCEA-10E.% Stzndards
Publication, hubtcr-Insultted ',Sirc t.r.d Cable. Specific
references herein are frc- the Fifth Edition dated Jul 1 l569.

*c. All references herein are to IPCEA S-61-402 unless S-19-51 is
mentioned specifically%

C. GCER'tAL REQUIRZ17i,'s

*1. TYA type desirnn.tion, voltn:re ratin-, conductor siz., ftrir2nins
if other than cl.tss B, special ('.,ality A:sturance 1roced:rcz if
required, ,and any other spceific requir.c:.nt: or exception, to
this specification are stated in the Schedule o!" Prices.

B. Type designations arc TVA designatijoss Ad are described as follovs:

4a. Type rs, sinle-conduictor vire or cable, with polyethylene
inculation a-nd a nylon insulation jacket over the polyethylene.

Exhibit Cl
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TVA :; :; ' #I'.D :C1F1CAT1C;J 25 . 01.
TE'%TATIVI: E fI!

,C1oi'*r:1 710, 1973
PACE 2

C. GL'rbs.L rir r' , continued
C 2, continued

*b. Type PJ, :ing'l--conductor wire or cable, with polyethylene
InsulaLion and a polyvinyl-chloride insulr.tion jacket over the
Polyet hylene.

c. Ty'pe r1:J, nultiple-conductor cable with a core of the spccified
n.-.bcr of typ-p 11l -inGle conductors covered by a polyvinyl-
chloride outer jacket.

d. Type rJJ, nultiple-cond'ictor cr.ble with P. core of the srccified
numibr of type PJ sinrle condu:tors covered by a polyvi.nyl-
chlorid. outer ýac^et.

5e. Tyc Pe 1J, sirr.1e-cor.ductor hirh-voltctý; cable with cxtr;:•i strand
end insulation shielding rnd with i-ctallic clcctrostatic shielding.

*3. All outer co'.-crinC of sinnle-cc::..luctor vire or cable Vo. 8 A*3 and
lar;cr u-:d the outer jacket of all r.altivlcl-conductor cable :r.-ll
have legible indc:nt rrintinG or !c,.ible perr-.2alcnt sur-face r-.:..ing
to aho'w the follo-;ins identification on approxir.ately each foot of
cable:

a. Itanufr.cttrer.

*b. The TVA contract nt.iber.

*c. TVA type desination (see section C.2. above) c.nd voltc~e rating.

d. Size and number or conductors.

*4, Scq•:cntia1 fcotc-c rcr::in- on sii.,lc-cond'ctor cable, N.o. 8 AI.• and
larrer, rmd on all r-.ulticc:.'-:tor cable zhll be -uri'licd. The
nz.-.ericrl marhiprs shall be lcCuible indent printin.' or 1c:ible
pcrmanent surface r..,v.-inz on the ouitside Zxtrface of the cable at
2-foot intervals end conzist of 5-di::it nunhers increasing
sequentirlly in incrc.-..cts of 2 fcct (CýOZ20, 00022, 00024,, etc.).
The sequcntial rm:akin.zs r.y be,-in %nd end at any tw:o nL.Lubers within
the ra•n,:c of 00.^00 to 99,9.3. Scqtacatial footN1 ,e mark'in-s shall be
to a tolerance of ý2 percent.

'05 If inden.t T.rintiii. in us-ed fcr :cction C.3. or C.4. above, the depth
of the indentations shall mot be creater than 0.007 inch.

Exhibit Cl
Page 43'of 69



616

TVA • 1T1A.11') CiDc:CjFICATIO:N 25.013
TflrrATIV1: IUZI lot;
0-70),'.:R 2?.1, 19T3

MAGE 3

C. GCRAL . :E;, • coziLinucd

6. Each b.iddcr .-hall :s'ft: with each copy of hic bid cc..p~fte.
lnfor-:ttivn rcoardin.: the cable he propose: to furnish, including
the followirng:

*a. Ty.. dc:iCnatic-n and trade narn of in-ulation, insulation
Jacket, and outer jacket tratcrials.

b. Makeup of multiple-conductor cables.

*c. Perfor.-Znce reccre. of rc.re-entti-' Inr.stall.ttions of the
sa-e ta'e eand construction of wirc r.nl cable offered. If
perfor--'.ce record: hv-e teen submitted in a prcviouS bid or
are on file with TVA, an idcntifyin-?, rcfcrc:;cc Chaa be
acceptable in lieu of a repetition of the data.

7. Color codi.,.; of .ti~ie-co.-:tor cable shall be furnizhcd in
accordance "'!th 'ectA ie:tlon 5.6.3.1.1., l 1thof 1, Table 5-1.
AU Zinr;le-co:,.uctor wire or cable shaLl 'e blach.

D. = ILED fEQL-.:•S

1. Conductors shall te r-.de of toft or a-.-aled ccp,:cr in conforrdty
vith 1r•'", Part 2. A•I conductor size. :- .1 h-ve concentric
class Bl Strcr.d.r.n and zay be coated or -uncoated.

*2. The inmulation over ench co::nzctor shall consist of e::tr.dz.d
heat-statilizcd pclycthylcnc, except rit ±n'-,wion not hriving a
PVC Jacket shall c..so be-lirht--tcbili:c., nr.-.licý csc.cC-utr!ca1ly

bomit the conductor L;,d shall r.e.t tihc test requirc-cnts of section
E.2.d. In-plant rceairs of the in:ultion on zhiclded czrle are
prohibited tnlc:s steclfical]y aýrccd to 'y 77A. All nc:.in.l
polycthylcne t).ic u:ss . hall ccnfcrrm to IF:A Tr.ntlc :-,Ci.. B or
Un4rvundcd .utrzal as applieablc and c'xcvpt as notea in -ecCtion D.5.

*3. The nylon insulation jac.et covCrir.n t;c in:-ultion on sirce-
conductor cable or sinr!c co:nductor.-: of multiple-conductor cable
shall conzitt of cxtrudcd nylon :,r-.licd concentrically ovcr the
polyctlhylcnc. The nylon shr.!l havc r, c:cltinC feint ,u,,-..:.tir.lly
hiChCr th:-n that of ]'o).yct)hylcnc. Avcrare thickncss of the nylon
Jacl',ct shlll be not lct.;. thrln 14 rils r-! the ninin.1m thicl'ness
shall not be les than 3 ,nil-. flo ::uWtitutinn o!" nylon for an
cqual thicliicss of ol'Oycthylcnc insulaLion -h.all uc permitted.

04.. The polyvinyl chloridc insulation jacket coverin.w the inzulation on
cin1Cc-conductor cable or sir.7,1c conductor: of nultiple-conductor
cable Shn2l consint of a !)laztici:cd, nonconta-:inating,, poly-inyl-
chloride ce.!:o-oun! r.ipli,:4i concc:ttric:..ly over the polyethylene.
The In..ult'.on jOcket cormound :h~dl .eet. the test
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PAGE 4

D. D.TAILED r•.qUI.X-:'.aT, continued
D 1., continued

requirc-.,, of section E.2.e. of this :rccification. The Insulation
jacket thickncss shall mcct the requircmcnts of IMCEA Section 4.3.4.
as applicable except as noted in section D.5.

*5. Single eonluctors of m'ultiple-conductor cable with polyeti-yler.e
insulation and polyvinyl chloride insulation jacket in sizes N!o. 114
through No. 9 A'.G shall conform t- irzCA Scction 7.4.3.2.2. The
20-mil polyethylene insulation and the 1O-mil polyvinyl chloride
insulation jacket shall have minin.-r thiics.-nssof not le-: than
18 mils cnd 8 mils respectively and the total thiclness shall not be
less thin 27 mil:.

*6. Shieldinr zl.all inc!ude conductor shieldinZ,, inrulation zticldinG,
r.nd reta•llic tape -hieldinS, and shall be in ccnfor.riancc with IPCEA
Sections 2.4. and 4.1., including test requi.ereents, and the
following specific requirements:

*a. ConL-ctor shi'cPlinC shall be extruded and shall consist of
virGin black :cmiconductir'G thcr-..onastic r..terial. The
extruded shield shall have an averarc thickness of not less
than 15 mil., when rcasured ever top of the strands, and a
mini,,.u:r. thickucss of not lc-. than 12 mils. The outer surface
of the conductor shield zhall be cy'li::drical and thall be
firmly bonded to the insulation. A scniconl/uctirng tape may be
used between the conductor anr the extruded semiconducting
material if necessary to facilitate separation of shielding from
conductor.

*b. Insulation sj-ieldir.a shall be extrudel oni -hall consist of one
lnyer of virgin, black, sericon'Iuctir.G ther..opla.stic :a.atcrial
applied dircetly over the insulation. The ao.'cra3e thickness of
the insulation shield shall not be less than 30 mils.

*c. Metallic shielding tape shall be applied over the insulation
shield. The metallic tape shall be lapped with minimum lap
of 10 percent of tape width.

*7. Asscnbly of sinCle conductors into multirle-conductor cables shall

conform to IM'EA Section 5.2. or 5.3. and the following:

fa. Two-conductor cables may be assembled either parallel or helical

b. Cables with more than two conductors shall be assembled helical.

Exhlb1t Cl
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T -;''ATV I t' li" I OU

PAGE 5

D. DTAILED •E;'r continued
D '1 continued

9c. Therrrnilastic nonhyro:copic fillers r.:y be used on parnllcl
as:crlics rr.d shnll be ured on heli~cl az:e.blic:.to provide
a cu"-:tnttall: circuilar cro.": ccticn. If r.ez:r~v, a
nonyz, rorcopic tindiz; tn.te Zh.l1 bc provided to f-.cilitate

the re:oval.of the outer jacket..

.8. An outer jacket of plasticized, nrn:or.t.n:.:i:.atin-:, polyVIn:.l-chloride
eompound shall be applicd-oncentrically -nd c'vcny ovcr the core
assembly of .. 'tip2c-ccnii:tor calc or o',cr the shicld of =hicldcd
cable. Th. outside surface sh-ll be re:zonably :rcoth ,_il free of
irregLlerities. Tl2e jac:!et r.aterial sh:ll reet the tcst requirements
of secticn E.2.e. of this SD cific-.tion. The outer jiae:ct thiclnezs
&hall r-.xct the ren-.tirer-nts of IF2A Section 4.3.4. as

applic-blc. The norn.al calculatlad c-ere diareter rhail co.:crn vi:en
nanufct".ýrinC tolcranccs create a :onflict about the prcoer dic-.eter
to follo't. The color of the outer jacket shall be black.

E. INS1'ECTION /:,D TESTS

1. Fectory T7:n-:..i on

*s. No -. :tcrial coo:rred ty th.s c'f1tin shall be from
it- point of :::.nuf r- becrc it has been ins::cctci by .: 17VA
Inspector, xn~c:s TVA O:tL:rize: i.::=:cticn to be madc e n;.:here
or waived. The TVA inspc:tor s.all have the necessary access
and facilities et the Contra:tor'S f.ctory for =.restricted
inspection of the )vor6. A schedul-e of production of -'.'A's
material shall be furnished to the 7'A inspector on his re;,:est.

Ob. Whethcr vitne:scd or rot t:: , thz n.anfactre" hhall raoke
the inspcuctlon and e:tet spe,.fcd. hcrcin and shall suf.-it the
results in his certified test reports.

c. The rclca:e of rny raterial by a TVA Insprctor shill in no way
relieve the Centre.ctor of r.n. of his rc,:;zxn-.sbility for r.cetina
all of the re.ire::ets of this specification, and :hall not
prevent sutscq-cnt rcjccticn if such r.atcrial is later found to
be defective.

2. Factory Tents of 5r..le >cn-th:

*a. Unlic: notified by TVA in %.irtin-n before factory tests are to
bcGin that a TA rcprcr.ntttivc will dceir.nn:e the tnpi'. recl:.
or coils fro-. which zl-%plcs- :hall be t31cn, the rnanufnaturcr
shnll tWi:c the nece-,c.zry 5•-n~ez for 1icaz;,rir.C and te:;tinr at
randc-i fron the zhippinj reels or coil: of each lot of each iten
of cable he is offering for inspection. Exhibit Cl
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E. It:-r.CTIC:1 trD T-TS, contliued
E 2, continued

*b. Test =sx-.plcs for each of the follr.:inv. reqii.red tests -hal'. be

selected from at Icast 10 percent of the shipping lenrth: of

each lot of each iten offered for inr:.ction. For nomanal

lenr.th: less thin 160J feet, th~e nm.ber of s,.ples shall be
based on 10 percent of the equivalent Icnnt.:a, as deterr.rned
by dividin3 the total rootace offered by 18C-D feet; hever,

at least one zc.:ple per itch zsmll be selected. ,here a

fraction results from the use of tho 10 percent factor, a
fraction less th-n 0.5 shall be dro;•pcd v]hrems a fraction
0.5 end Greater shall require scle•tin,• an additional test

sarple.

*e. Dir.ensior.s shall be reasured on 6-inch -v-Diles nt a point free

fran any distortion or dmn.•e. For multip)le-conductor cables,
the sarples shall be t.!.cn fro-. the completely esserbled :tbles

and all the zinale condtictors r-oasured. Dirensions .-. ea.-.cd

tre to be sh-zi' in r.,auf.ct'Uer's certified test reports and

chall include di.-eter of condoctor; thic;:-.css of insulation,
thicluicss of c,:trudcd and mctallic a-hieldin-, insulotion jacket,

and outer .ac'.ct; and overall dianeter.

(1) Condictors shall be r.er.sured 1ith a r.icrc--cter c:aliper
readin- to 0.031 inch, or cqui.'alent. Acccpt•ncc or

rejection shall be based on c=plirx.ce w-ith IM-N
Section 2.5.

*(2) Insulation, instulation 3a:: et:, rctallic shicld:.--,
extruded ser~icc.d-cctin,- :hicldirZ, an- o'tcr a:c: c zs :hall
be mcasured 'ith an Undernrritcrs Lal:or'.torics, In:srporated,
pin C.u.e, or equivalent, when fitted vith a pin r':.n-inZ
in dia.0eter fron 0.025 to 0.O0 inch. Acccn.t.%.nce or

rejection Chall be based on cotipliancc with section D.

of this specification.

(3) In case of doubt as to the accuracy of .'.ny ncnrurce:nt,
the optic.il rethod -hall be e:.:p)oyed u:tili:in.-, a n'croecter

microscope that is accurate to at least 0.0005 inch.

Od. Insulation chall be tested in accordance %rith IPCEA ">ection 3.9. 1.

except as follows:

*C) Cold Dend Test at -35 C tl C in accord.%nce with IICEA
Section 6.4.-15. is required on all cubles rated nt 2001 voltc
and above.
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E. I?.-T--T1,.,D TI.ZTS, continued -

E 2 d, conLinutd

*(2) For rult ple-cond'i.tor cnrlc zan.Ic, s-lect one :ingle
conductor for tcrtifnl -I:cn th- srp.lc contains 5 conductors
or les: ar.d rnnad.itional :inr:c conductor for each
10 conductors or fraction thereof in exces: o' 5.

*e. Polyvinyl-chloride insui-tlion jac'ets Lnd outer Joackets :hall be
* te3ted in conformance vith IPZ.A\ Section 4.3.1. except as

*(I) Vo tezts ot):-.r thnn Unaced Tcnzile and Elo-zation in
accordt.nue -.ith 1P:I.'% Ccetions 6.,.11.3. and 6.4.11.4.
and (2) below are required on je:kets less than 30 :dils
(0.76 m) in thickness.

0.2) rnyzlcal - IPrCA Section 14.3.1., except the naterial shall
meet the follouini; ninirm'- requlrc-.ents:

Phy•sicl,. Pr•.-cncr +.ic. of U'ni-e! S .- .nl) e

Kinim=. tensile stre: Ath, psi - 1500

tinimun e1cngation at rupture, -ercent - 250

Phvslcf.l Pr-?..trtcs "I*t- ;=cccloratcd, Ain'

After Air Oven Te:s at 119-121 C for - 7 d:ys

Ten~ilc strength, r-inir.'zi

percent of unzecd strerth - 90

Elongation, niln!.num

percent of unaGed st.cple - 80

*(3) Flre tests - '11 co-.pleted r.ultiple-conductor cnb-lc: c.d
cnlnle-co:.luctor cable: j;o. 8 A.,3 and lareer shall nacs
the VerLicd kl.v.-e cTest, IRi'.,- ':-19-81, Section 6.19.6.
Both sirgle co:ndictorZ of r.ultirle-conductor c€blc. and
singIc-coni:ctor ctbleC Nko. 9 /,'.Z and zr.aller -hall pass
the loriz.:,tal Fl.-re Te-t, IN72.- S-19-31, Section 6.13.2.
No flarw tc:t iz required on nylon-jachctcd single-co:aductor
cable or on: aylon-jackcted =isiVle-conductorz of multiplc-
conductor cables.

*(l) For multipl,-conductor crtble, the'outer Jacket and the jncl~et
of only one conductor from tUc --elected aa.ple crhaLl bc tcete

Exhibit CI
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E. nvic*::'IC AI;D ETZ, continued

43. Factoetry T.rt- on Shirnlnr Rccl and Coil Y t

*a. Altcrn.t'inv-currcnt hiCh-voltace tests shall be r.ade on each
lenCth of each lot of each itcm in conforr.ance with IPCEA
Section 6.11. and the followinZ requircments:

'(1) A test in water of all co':plcted nonshieldcd, ninGle-
conductor cable shall be made in accordancc with :P'A
Sections 6.11.3. and 6.1!.I1. ard Table 3-2, cxcc.pt that
for cable rated at 600 volts the nini.-m AC test volt,-e
chall not be less than 5030 volts for any size conductor.

*(2) On r.ultiple-ccnductor cable a prcl.ninnary test of each
sir7,le conductor shall be - ade in accordance with
pararraph (1) above. Aftr. asse-bly and final coveri:in,
each conductor shall be tested in acccrdance with IICEA
Section 6.1-.1 4.

*(3) Shielded cable shall be tcnted in a:ccrd=cc with IrEA
Sections 6.11.3. and 6.11.5. The ten't volteco shall be
applied bct-wecn condoctor and shield "n.d shall be that
specified in IPCE\ Table 3-2 for cable w:ithi un:;ro-.nded
neutral.

*(4) Shielded cable sh.ll be tested for corona level, in
accordance with IPZE.% Sections 3.9.2.4. and 6.13.
The nini--x- corona extinction level shall be that required
for cable with unGroundcd neutral.

*b. Insulation resistance tests shall be rn2e on each shippiný;
reel or coil lcn,-th in conformity ":ith IPL\ Scction 6.12.
Any cable lcngth vhich fails to neet the specified insulation
resistance shall be rejected.

*c. Direct-current hih-%oltGCC tests shall be rule on each shipping
length of each lot of each itch rated at 2001 volts and hiher
in confornmncc with ITCEA Sections 3.9.2.3.and 6.11.2. The
direct-current test voltage :hall be applied between the
condhuctor and the shield. Tle VC test voltaj;c :.hall be
3.0 tinez the AC test voltn-c as required by I:EA Tah-le 3-2
for cal)e with urtrounicd neutral.

Exhibit Cl
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E. I,:Sr-CTIO': A:.D TSTS, continued
E 3, contInued

Vd. Condittor rezi,.tance te.•ts sh.ll be r:vle on 10 pereent of the
shipplr.: lenrgths of each lot of etch iten. rensly at tl-h tU-c of
Inmp.ction ani the results p:rxrc'scd on ohris per ]C30 fect at

eithcr 20 or 25 C. If the resistance of any )ej-th tested
exceeds the sp-.cified resistance allo*.,cd by ITCEA Se:ticn 2.6.,
that ler.th nay be retested. I1 tht resi~stn:e Is still found
to be in emcess, the lertth shall te reeeted; eacc lenCth of
that lot shall be tested, and any length found to be in excess
shall also be relccted.

'Re. Shield resistar:e shall be reasu.red on ech shippinz ler.:th of
each lot of each itc= of shieldcd cable and exFressed ir. ohms.
per 1000 feet.

4. Factory Test ?c.orts

*a. The Contraztor shall furnish se.tn certified copies of ea.ch
factory test report to TVA rro-'tly after co:-lusion of t :sts.
Each test rerort sW.ll - ia1cntifIed by TVA contract r.
item nu-.2r(s), rar. n,.er(s), shiF.'.'!r reel(s) u.-.-brs),

date of test, TVA cable t.- and ,olt:.:c ratirý, and th-
nunber and size of con-uz:to.r-. The rc--crt shall !nc2u.c ".he
results of all the tests and Masurements srecificd herein.

F. PACKII:G AX.D I'Axrxi:o

'1. The trrtcrial shall be e scal 1, and ihi'--el .n azcorirr:e vith
AIZI ?!'L5.2.2-1072, Level D cl)tsift.ticn. *:Ire or cable s!:all be
shipTed on reels or in co:ls In c t:o'.t-uo: *c..th. as calle! for in
the Scheditle of Frtccs. T"hle reels, if voc:',..n, shall btc rair.Td or
treated in suah a way as to resist da-na•c fren prolot:,cd ex~o:ure
to an outdoor environ.nent.

'2. Reels ,nd coils shall be plainly r.ar':cd 'ith t2- contract r.'.K:cr,
Item niL'rber, reel nu:*ber, )er.-th shipe:1 en reel or coil, r.::-ler and
size of eondu.:tors,. 'VA insulntion dec.:!.nt~cn arnd vo]t.'..-e r.tinC,
yenr of r.nnuf:-ture, ard *!.-.:.c of -'anu.-Vrt.vrrcr. All albe]s zt'l tacs
ahall be watcrrroofed and fastcned secui,,ly to t!he reel or coll.

Exhibit Cl
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MlSS2 VALLUX AUMIOntIT

SZALAR SPECIFICATIC.U

FOR

RIGID AlU)RM CONDUIT

A. SCOPE

*I. This specification covers rigid aluminum conduit and
accessories such as couplings, elbows, and fittings for use as
metal raceways for wires and cables.

X. APMICANM SPECIFICATIONS

f1. The current revision to the following specifications of the issue
In effect on date of the invitation to bid shall form a part of
this specification:

Underwriters Laboratories, Incorporated
tmndaard UL6 - Rigid Mletallic Conduit

AMI C8O.5 - iid Alsmira Conduit

OAM! B2.1 - Standard Pipe Threads

1. Size, quantity, special Quality Assurance Procedures If required,
and any other specific requirements or erccptiona to this specifi-
cation are stated in the Schedule of Prices.

D. Dwnlm r4UfltDoZT

01. The conduit and acceccory Items shall be manuract red froa
6C"3 alwInm 'alloy, T-l tcaper with ranxii-t -oper content not
exceeding tour-tenth: of I percent. Co.imuit shall be furniched
In nminal 10-foot lcngths. Each lctn-th thall be threaded on
both ends with k.ierican Haticral Stard•Jrds Inotitute tapered pipe
thread, AXMI D.2.1. (Cn end of each er-.~th or cordult ohall be
fitted with a coupling and the end oprosltc the coupling shall be
fitted vith a plastic color-coded thread protector.

*2. Llbous shall be furnished In 6r63 alumlnis alloy, T-1 temper, and*
shall be thrc#dAtd on both endz with American Nationlr Standards
Institute tapered pipe thrcad, ANSI B2010 Exhibit Cl
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D. DETAILED LQUflREMJf, continued

03. Couplincz shall be furnished in 6063 aluminum alloy, T-1 temper,
and shall be internally thrended with Amzrican National Standards
Institute straight pipe thread, ANMI 12.1.

04. Color-coded thread protectors furnished with a-linum conduit
Mhall be color-coded as follows:

Red - Quarter-inch sizes
Black - Half-mnwt. sizes
Blue - Inch sizes

*5. Specificntion Complianee

fa. Conduit, elbows, and couplinG: furnished under this specifi-
cation shall conform to the requirements of Underwriters
laboratories, Incorporated, Standard UL6; and American
National Standards Institute C80.5'

Ob. In addition to the innufacturer's nfzic or trademark, as
required by Underwriters Laborator-cs, Incorporated,
Standard UL6, euch length of conduit and elbaa shall have
the Und•2vritcrs Laboratories) Incorporated, label or an
acceptuble equivalent. firmly attached.

06. Conformance labels shall be attached to the conduit vith pressure-
sensitive adhesive or similar means to provide easy removal v*thout
scarring the conduit, or shall be attached to the thread protectors.
Stencilirn or permanent imprint in the metal, with natural finish,
will be accepted.

E. ThSPECTI0n AM) TESTS

1. Factory In.ncction

Ia. No material covered by this :pecificatioh shall be shipped
from it= point of manufacture before it has been inspected
by a TVA Inspector, %snic:: TVA authori:e: inspection to be
made elsewhere or waivcJ. The TVA; n:pector shall have the
necessary acce:;n on1 facilities at tli•c Cout.ractor= factory
for unrestrictcd inp.ection or the !work. A scheattle of
production of TVA's z.atcria.3 zhall:be furnished to the TVA
Inspector on his request.

Exhibit Cl
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E. 1ISSPECTIC11 A.D TESTS, continued
ZE 1, continued

*b. Whether vitncscd or not by TVA, the -er.ufecturer -hall m:ake
the in:pcction and tests syccified herein and shall submrit the
results in his certified test reports.

*c. The release of any m~aterial by a TVA !n:pector shall in no vay
relieve the Contractor of any of his responsibility for rectira
all or the requiremrents of this crecification, and shall not
prevent subsequent reection i&' such r-aterial Is later found to
be defective.

2. Factor= Tests e.1-..nle Teniths

fa. Unless notified by TVA in vrlti-nL before fectory tests are to
bein that a TVA representative'v.ll desiGnate the shipping
bundles or pacz:naes frc- which sc:.-pl's shall be taken, the
manufacturer slall tanle the necessary sc.iple(s) for r easurinrk
and testinC at rar.da fra. the shippin- bundles or pac!.=:Ccs of
each itcn of cordult, elbov, or couplirG. At least one sa.aple
per itr-= shall be ta'cen.

Sb. Conduit rhall be tested for d'ictil.ty at a te-pcrature of
72 F 4I, F i. accordance uith A::SI C'.0.5, Part 5.

*€. Dimensions cf conduit. (Inside dic-'cter, cr-tside dia-.eter, and
wall thickness) shall be nea:ured ulth a -icrc.-cter cal/.per
readinG 0.001 inth or equivalent and shall ccnfor-. to N:SI
C80.5, Table 2.

4d. Conduit shall be measured for lc.th, w'thouo couplinZ, -r4
for ullcht o: ten units with cne cc'.lirCt attahacd to cach
length and s~hall confom to AJSI C-0.5, Table 2.

*e. Couplin•s shall be r.csured for cutside do--1•t-r arnd mininun
lencth and shall ccnafo.-n to /MSI C-.`35, Table 3.

f. Elbcx.s shall be r.casurcd for ral~lus to center of conduit and
lert-h of str-i,;,at section at each cnd anwJ shall confom to
=3I CO. 5, Tablc •4.

3. Factory Trst R.•oits

4a. The Curtructor L!::ll furnish five certified coPics of each
factory test rerort to TVA pro .ptly -ftcr conclusion or tests.
Each test report shull be id-utifIc.I by TVA cu:;Lract nrnbcr,
iten nut-cr, rar% nuiber, anl dnte of test. The retPrt shall
include the rc;ults of all the tests and mcasurr.ents specified
herein. Exhibit Cl
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E. I:iSPECTICII AIM TE••S., continued

•0 TVA, ct its discretion, moy v•lve nny or all of the provisionz
for Irlpectlon, tests, and test rcports, either in the invitatien
for bids, at tire of award of ccntract, or at Aiy time thereafter.

F. FAC,"2C G AND tILC•NGIf

1. The ýondult end eccessorle: chall be pac):aCcd, or bundled, and
vrapped to prevent dcmr.Ce cr4 ns.ed In ncco.-dence vith standard
ca=mercial practice so as to ensure Occcptance by ccorion carrier
for tLae transportation at the lowest rate to the point of
delivery.

*2. Shi- in$ bundles or packa;cs sh3ll be plainly mark:ed vith the
contract number, item n.-ber, nr-.e cf riterial, nr.t'jer end size
of Items contained t':crcin, end thc r.'-e of the Contrectcr. All
labels and teCs shall be waterproofed and fastened securely to
the bundles cr pack.r~es.

Exhibit Cl
Page 56 of 69

*flevivIont uince 7-16-62.



629

ArTrA(:Io:'.:r-t* V

1Vl1IESZ'IE VAML!Y AUTIIOIII1V 21.0001
TV3ZVATIV n~viszoa

STAJ4IARV "WrCiIFCAT10ij MAY 23,1 1973

RIGID SIE. CO.NIJIT (Zr1iC CcOArM)

A. SCOPE

01. Ibis spccific~at~ioii cover:- rit:id ::tcel cconluit (zin:- Coated) and
accczsor~cs such ar cotiplii.;%, clbown, andI fittinGs for use ar,
metsal racewaiys. for wires arv., cables.

B. APP1LICABI3X %UITCIFXCATIONS

*1. 7het cut .-nt revision to the fdllcAwiz!L; :;ccrificationz of the issue
in effect on date of the invitation to bid shall form~ a p~rt of
this specification:

Underwriters laiboratories, Incorporatcd, Standard - tTL6 Rigid Meta!
Conduit

ANSI C80.1 -RiCid Steel Conduit (Zinc Coated)
AflSI D2.1 -Standard Pipe Thrtads

C.* GENERALL REQU1R-F.E S

'1. Size, quantity, spccirAl C.ualilty Ansurance Procedures if required,
and aiV other specific rcquirc-%=.t: or exceptions to this specificat!.
are stated in this Scliedule of P'rices.

41. The-conduit andi acceessory itc:;ý: Fh-111I to r---iiLraeturcd fro- mill steel
tube with a zinc conttnr, havitu; a ,mlni~mu:ni thic1.ncss or O.O.)OP inck:
on both in.*-ide unit ot-uLide surf;%cis. Ccna'iuit. shall be furn~shei !n
nominal 10-foot !cne:ths. 1ac~s ILvn-th sh-,1 be thr~eadc: onm 1ýoth er.as
with Americani N!tiot!*il Standa.%. 1aAiu:. ape.red ;'ipc ~red.A1,
MM.11 111-.1. , 'it I shall har.Le 2 um i ;01-a~tn- ar Ztitnc a-., i Z 2 to th~e
thread;z. *n. enda oe ecca jenrtu or c':nZIittaal be fj~ttv' with a
couplior aiul the! end oprio-Ate Vi.e couaP]1- inha:ll: be fittei witih a
plastLic co).or-co.Ied Lt-rea-- pro'tector.

02. Elbews szmal1 be fin-,lszhed .jn M~10. :t'te Liar,: wuith P. zinc co:tir.ý, or
both Jnsidv and oit-.ide r~!ac n .hasli be thre:.1e;Id cn - b~t ed

Afril 112. 1. A 1117. li=Le.d rj':- r~v c n sh.l1 be zpplied
,to Use traz

'Exhibit C1
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,D. DETAID1~:)Iz~!::vr:,enii

*3. Couj:1ir--:.; rh .W1I. toe fAirnk:)id in ni ld --tc:L tube U * ithi-znc cj)at.Lne
anl sThall be int-c~roa'lly tIhreal-kni with I--%I-.ric~n IL.4tional St-Lnia~ri.
Institute Z;1.Aih1!.-pipe thircad, AIIX1 .,.!.1 A uniformi zinc cor~ting
shall be applied to the internal thread~c.

44o Color-co~ced th~reatd prcotecctrs f'UrniszheLI wi Ith rigid -steecl conduit
shall be color co-,Jcd as follo-.z::

Recd - Quarter-inch ::izc-e:
Diuck - 1)klf-inch SiZCs
B~lue - Inch size:;

*5, Specificationi Comptia~nce

ft. Conuiut, clbcwv;, and couplnZ~s ntrni*-hcd under this srecification
shal~l conrc'rn to the rcquircnent: of Undcr-rriters L-iboratories,
Incorporatet', :itandtard ULI6, and &k-ericazi n"ational Standards

*Institute C30.1.

*b. In addition~ Wo the ranufaxcturcr': nl:: or tr cd..xzk, as required
by Unden-riter-o Laibora~tories, Incorporated, Standard UI.6, each
len.~th cr conduit and clbowi shall ha-e the UlJzcr-.rritcr:ý LzLora-
tories, Irkor-porat~cd, label or an acccptablc equivulen., fi-.Mly
attaciitd.

*6. Confor.=ne Thbiclu shall be attached t-3: the conmt-it with p~reC.:'Lre-
sensitive uJhesivt- or zi~irjar r.cans to provi-de easy rcm*rov-- without
scarrins the cnttai~t, or thall be att~tched to th-- thremd protectcrs.
Stencilitir or permanent imprint in the =eta1, with naturel finish,
vill be acccepted,

11. 1 L~itcri'n. cbvcre.I Vy. thips :;cOcificatior. civ-'l be -hippecI from
its p~oint or -inufa~ctli:-z '"orc It hri:; been i..z3pectcd Ly a V:.A
Insp~ect.)r, tznles-' 7VA i~?.ie n:j-":Ctitpn to be r.vt ldczer
or WýLiivl. Th1C ;%VA Irzipetz.- sh.A1 I 1L:ve thc ntccz-sary- accezzs
and facilitie::. at the Cu.t:tct-.r'3 facto:-y for Uwire~trictc-d
Insrcction oV' the work. A sc::z.*!Lc or production of A'
watcrial n~c..l be iUrnizhcei to the W-A Inzpect~or on his requzst-

Exhibit C1.
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E. iIlSIV.T1OII AJ-1 " continue-..
E 1, continucd

4b. Whether witn.)c..ed or net 1-y TiA,. t!i:,: rnuracttunrer --hall make
the inspcction osid .est.s zpccifs',d hvrein and :hall :ubmit the
results In hiz ceri.ificd test rep,-'ts.

ft. .The releate of any material by a ".';A i'-pector thall in no u:y
relieve the Contractor of any of hi: reDonsibility for mectin-
all of the requirements of tLis sc'itfica•tion, anI "ha~l not
prevent s3bequcnt rejection if such iraLeriul is later found to
be defective.

2. Factory Testx or S,-mn]e I,:.rths

fa. Unless notified by TVA in vTiti:n before factory tests are to be.
that a TVA reprcsentative will .Ies'.,nate the shippir; bundles or
packag•es from which se.T.p~es rr,_Il be taken, tlie manufacturer shal
take the necessary s.-.pies(s) for r.easuring and testir.C at r-_nc-.
fro:: thc shippinG bundle!.: or ckg~z of each item of conduit,
elbow, or couplin3. At least one sample per itc shall be taken.

*b. Conduit shall be Lested for du:tility at a temperature of 72 F
±4 F in accordance with A:NSI L.331.

*c. Conduit and accessory £te~ns stall be tested for thickness of -!i.."
coating in accordance "lth AN;I C-O.1, Paragraph 5.2, M!ethod 3
(Preece test). The material shall "uithestand four l-ninute
immersions.

*d. Dimcnsion.i of conduit (I.si.tc ii'.ctr, outside di-..-.eter, ar.d
wall thick:n'ss) shall be z-ca ..-r.i W:ith a "qticro.e.:ter caliper
reading 0.OD1 inch or cquiv1lCnt znd shall ccnform to ALNSI
C00.1, Table 2.

Oc. ConduiL -Orill be mea:.:-rc- . for..ti.0 ":Ithout couplin.-., and for
weir.ht of 10 tulitst 1tW.j c:i cI•;,i:. .ttiche.: to cach 1crigt. z--i'
shall conforr, to ANS3 I .1, .'•c 2.

*f. Couplir,:: s.h'all be r...-a:urc, for: c diti', ,i-,nter and -CinL•.'- le-.
and v:,t1 t'floorc to,' C':Z.1, T;aIule 3.

*. S -ha'll . au•.:-I &'or r'-.:. tj --nter of cn,:!Jit an-! le-.
of :traig)ht :.,c:Lion at czch vr-r. a::i :.!.ill c'c:n'urw: t,)::.I CL'O.l,
Table 4.

Exhibit Cl
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E. IMMMCTONI ANDl 71'M;, continued

ea. Thec Co:itrt-.ctnr ;;hall fuirn'-h I1*i*.- 'ertifitd cor-;c ef each
factory tent report tn r;,% r)?C*:.Uy!'. Ift,-r ron:-L;.:-*Q of teýsts.%

Item n-.-.~hcr, tmz:rk nu.ibcr, ar.1 dc.'.t of test. 1rc report ::hall
Imclude the results of all the ttets ernd vazurcr~tnts :pecified
bere in.

i.TV/%, at it. - ii1.crt-t*tun, may w.aive a-1 all of the privicion: for.
inspe~ction, tc:-tz, a±nd test rcoarts., t.rin t?ýc invxita~tion for bids,-
at time of ianaard of contra~ct or a'. Lny tin.2 thereafter.

1. The condhiit aiv! accces~orjcs shall LTk~f or b-..Lniled, an-d 1.Tapp2d
to prcvcr.t e-- a.nd ir-irked inr-. -CrZSaLc2 w'ith stc~r~ard cv7%.-rcial
practlcc so as to cnmurc acceptar.ce by c.-%zor car:icr for safe trans-
portation at t)hc lowest rate to the -o.:nt of delivery.

'2. Shippir.; btýndlc. or pack.%Ccs Shall ýt pk)Iiny ras}'.cl with tr.c contract
nwlu. cr, itý.r nr~her, nan-c of rmas.cri'~i, r.,-her and :-ize of ite-.s
containcl tic-cin, ownd V-.cý of '..c C:.-.tra.ctor. al l kbt-Is and
taes shall bc iwatci-proofcJ a,-,! fastcr-ca; 'ccu-rely to the bundles or
packader.
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25.010
ATTAr!ý-",r:T I4 TTATrE PREVISION

HAf'Cm 16, 1973

TET.=SiE V,%LLSY aLTriORITY

STANDARlD sGMC1Y'CATION

F'OR

CRO3-LIfl2aD FOLYZT•YL.Z-IZVZU:JJED 1IfRE M•ZD CAILE

A. SCOPE

*1. This specification covers sir..le- a.c multiplc-conductor wire and
cable insulated w.ith cross-linked polyethylene, for instal-lation
in wet or dry locations with conductor teur.eratures not excceding
90 C and for use in au:<iliary por.fer, control, and lightinG circuits
at voltages ranging from 600 to 15,030 volts, 60 Hz AC, between
conductors.

*2. All cable will be installed in conduits, In underground ducts, or

on cable trays.

D. APPLICABLE SM.CIFICAIIO•S

'1. The current revision to the follow.nr; sr-'cifications of thc issue
in effect on date of the inxitation to bid shall form a pert of
this specification:

*a. IPCE.A-Irr-:'A Sta•ndard S-66-52L--tU.tA 'r-7, IMCEA-:7ML. Stni.-d-Irds
Publication, Cross -Lincd-Thzrn.sctting-Polycthylcne.!nsulated
Wire and Cable. Specific rcferences herein arc from the First
Edition dated 1-Say 1971.

*b. IrCFA-I.Z:1A Standard S-l9-8l--N:!A . I•ZA-?.:A Standards
Publication, Rubbcr-Insulatcd '-ire 2nd Cable. Specific
references herein arc from the Fifth Edition dated July 1969.

4c. All refcren-es herein are to IiE.. 5-66-524 unles- S-19-31 is

mentioned specifically.

MO. RtiflAL ;1SUiEan P:T7..

*1. TVA tyne dccimnation, voltngc rating, cond':tor size, ntranding if
other than c143s ;1, sp.-clnl Qu.:aliLy A.-:,ran:c Procedure. if req.tired,
and Pjiy other specific req:Iircmc.nts or c:'cptions to this zp-cifica-
tion cre stated in th- Schedule of Prices.

2. Type dc.iCnations are TVA designations and are dcacribed az follo-5:

a. Typ- CP, zingle-rondtictor wire or cable, with cro:z-.inled
polyethylene iusulation. Exhibit Cl
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C. GrML.L REMRM09IS, continued
C 2, continued

b. Type CrJ, single-conductor wire or cable, with cro2s-lin!:ed
polyethylene insulation and a polyvinyl-chloride Insulation
Sacket over the cross-linrted p*ljethylcne.

e. Type CPJJ, multiple-conductor cable vith a core of the specified
am~ber of type CPJ single conductors covered by a polyvinyl-
chloride outer Sacket.

4. Type CRU4, nultiple-conductor cable with a core of the specified
nu--ber of type CP single condu:tors covered by a polyvinyl-
chloride outer jacket*

*e. Type CPSJ, single-conductor h6gh.voltaWe cable with extruded
strand and Insulation shielding and vith metallic electrostatic
Shielding.

*3. All outer coverirg of single-co.du:tor wire or cable Wo. 8 AX and
larger and ths outer Sachet of .11 rultiple-conductor cable shall
have legible indent printing, or le!ible permanent surrs-e nrting
to show the following identification on approximat•ly each toot of
cable:

aM I4anufacturer.

b. Year of manufacture.

Oc. TVA type designation (see section C.2. above) and voltage rating.

d. Size and number of cond.ctors.

*h. Sequential footaCe mrking on zirsle-conductor cable, No. 8 AW and
larer, and on all amlticondjictor cable shall be supplied. The
numerical rzarkingz hall be legible indent printing or legible
pernanent surface markinr on the outside surface of the cable at
2-toot interval: and consist of 5-diCit nisbers Increasing sequen-
tially in increments of 2 feet (00020, 00022, 000243, et*$.. The
sequential narkings n•a benin and end at wty two nu.mber: within the
rane of 000 to 99J93. Sequentia. footage a~r.ing, shall be to a
tolerance of 22 percent.

05. If indent printing iz used for section C.3. or C.h. above, the depth
of the IndentLtionZ thall not be Greater than 0.007 inch.

e6. At the option of the manufacturer, on l5-kv clb.%' cable .-. mr'.er
tape under the outer Jacket cont.inist: inormation required in
sections C.3. and C.1s. may be substituted.

•aibih t C1
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C. CaAL REQtf MM, eCotimed

7. Inch bidder shall submit with etch copy of his bid eoc.lete
inforgation regarding the cable he proposes to furnish, includinG
the ol2lo••ng:

ft. T designstion and trade none of insulation, InsulatIon
jaockts and outer Jacket materials.

b. NOW" of miltipe-.oodWctor cables.

%. NPeforrAne records of representative insta'.lations of the
samt type and construction of wire and cable offered. If
performance records have bc.n subrltted in a previous bid or
ewe on file with TVA, an Identifying reference shall be
acceptable in lieu of a repetition of the data.

* 68, Color coding of multiple-conductor cable shall be furnished in
accordance with IPCZA S-19-81, Section M.6.3.1.1., l4ethod 1,
Table 5.-2. AUl single-conductor wire or cable shall be black.

D. WrAIJZD 3EQWUtRWSS

1. Conductors shall be made of soft or annealed copper in conformity
with IPCEA Part 2. All conductor sizes shall have .concentric
class 3 stranding and may be coated or uncoated.

'2. The insulation over each conductor shall consist of extruded heat-
stabilized cross-linked polyethylenes, except that insul.tion not
having a Jacket shall also be light-stabil~ized, applied concentricall;"
about the conductor and shall meet the test requirenents of section2.2.d. In-plant repairs of the insulation on shielded cable are
prohibited unless specifically arreed to by TVA. All ncminal
cross-linked polyetbylene thickness shall conform to IFCEJ Table 3-1as noted below:

f. Type CP single-conductor cable and individual conductors of
type CfTlJ multiple-conductor cable shall conforn to Column A.

ft. Type CPJ sinTle-conductor cable and individual conductors of
type CPJJ multlple-conductor cable thall conform to Column D).

4%. Tyjio CFSJ sine.le-conductor shielded cable a sX s ema to the
ealumn marked Ungrounded Neutral (Shielded).

03. The insulation Jacket coverinS the Insulation on single-conductor
cable or nln~le condsetor= of cultiplc-dondu:Ctor cable :hall coni.st
of a plasticized, noncontacinatin., polyilnyl-chloride conpound

Eihibit Cl
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D. DETILD PVULREP.1rA, continued
D 3, Continued

applied coneuntrically over the cro:r-linked polye'hylene. The
Insulation jacket €e.pound :hill meet the test requirementz of
section E.2.e. of this specification. Th1 iau.lation jacket
thicknv-s :hall rztet the requircrents of IIM£A Section 1.3-3.
as applicable.

04. Shieldina shall incl"'.4 conductor shieldinC, insulation zhieldin$,
and metallic tape shielding and shall be in confor=ance with IPCEA
Section: 2.4. and 4.L., incluilin; test requirements, and the
following specific requirements:

ft. Conductor shielding shall be extruded and shall consist of
virgin black semiconiuctinr ther osetting material. The
extruded shield shall have an average thickness of not less
than 15 nils when measur-ed over top of the strands, and a
ai,'.'s thickr.ezs of not less than 12 mils. The outer surface
of the conductor shield shall be cylindrical and shall be
firtly bondei to the inzulation. A semiconductire tape may
be used betveen the conductor anJ the extruded scoiconducting
material if necessary to facilitate separation of shielding frc:
conductor.

Ob. Insulation shielding shall be extru•cd and shall consist of or.'-
layer of virein, black, se=iconductin, therxosettink material
applied directly over the insulation. I.e average thiec"ness of
the insulation shield shall not be less than 30 oils.

*c. Metallic shieldini, tape shall be applied over the inzulation
shield. The metallic tape shall be lapped with ninimum lap
of 10 percent of tape width.

05. Assembly of single conducor: into multiple-conductor cables shall
conform to IJCEA Section 5.2. or 5.3. and the followinG:

*a. Two-conductor cables may be assenblcd either parallel or

helical.

b. Cahles with sore than two conductors shall be assembled helica.

*c. 71wrnoplastic nenhyeroscopic fillers nay be used on parallel
assemblies anai shall be used on helical assemblies to provide
a substantially circular croez scction. If necesnary, a

.nonhyr.roscopic binding tape shall be provided to facilitate
the removal of the outer jackct.

-xhlbit Cl
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D. MT.iILED REtqUU-ICfv. , continued

6. An outer jacket of plasticized, noncontamir.atinCs polyvinyl-chloride
compound shall be applied concentricarlly and evenly over the core
assembly of rultiple-condrctor cable or over the ahield of shielded
cable. The outside surface zha1l be rceaon3bly sr-coth and &frce of

.-rereularitie-. The jacket natcr.al -hall neet the test reqcuirenents
of section E.2.e. o. this specification. The otter jachet thichnes:
shall ;eet the require-entz.of IMr- Section 4.3.3. as applicable.
The normal calculated Cora dio=eter shall govern %:hen mznuracturin 3
tolertnces create a con.lict about the proper diameter. to follar..
The color of the outer jacket shall be block.

3. S h1 WC~0 AIJD TESTS

1. Faeto•r. Irspection

ft. No waterial covered b7 this tpecification shall be shipped froo
its point of r-nufacture before it his been Inspected by a TVA
Inspector, Unless TVA cuthorize: inspection to be nade elzewhere
or valved. The TVA Inspector shall hzve the necessary access
and facilities at the Contractor's factory for tnrestricted
inspection of the work. A screduie of proluction of TVA's
material shall be furnished to the TVA Inspector on his request.

'b. Whether vitnezzed or not by TVA, the .-.nufa-cturcr sha2.•u ue
the inzpection Pand tests •pecified herein and shall submit the
results in his certified test reports.

c. The release of any =aterial by a TVA Inspector shall in no way
-L-Veleve the Contractor c: any of his rcsponsibility fo. r.ecting

all of the required-ents of this specification, and shall not
prevent subsequent rejection if such material is later found to
be defective.

2. I.'etory Tests- of Smle Lenqgths

ft. Unless notified by TJVA in witin: before factory tests are to
begin that A TVA representative v.*iU dczirnatc the -hip ,ins
reels or coil: fron which =.plcs sh.ill he ta'.cn, the ,-anufacture:
shall tk.e the necessary sanTles for .ea:uring and testinf, at
randon from t.e :hippinC reel= or coils o," each lot of each item
of cable he is offcrin. for inzpection.

Ob. Test "n.pie: for each of the follo-AinV required test: shall be
selected frcn at les-=t io percent of tht .hippinLn lentsth of
each lot of e.ch it". offered for inspection. For nominal
lcnGths less thmn 1800 fect, the number of -. nplcs shall be
based cat 10 percent of the c€qui'.aile.t lcna,-th=, as dcterrnincd by
dlvidinC the total footkge offered by I800 feet; however, at

Exhibit Cl
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Z. IKSPECTI0i /JI T--"S, continucd
32 b. continued

least one :a.ple per item rhall b-e selected. Where a traction
rezults from the u-e of the 10 pc-cent factor, a fraction less
than 0.5 shall be Uropped :rhereas a fra-ction 0.5 and treater
shall require selectinc an additional test sanple.

fct DMensions shall be rtisured on 6-Inch cacples at a point free
from any distortion or iear.e. For nultiple-conductor cables,
the sam-ples shall be tal en from the ccrxpletelj, assenbled cables
and all the single condvctors reasured. Dimenzions measured
are to be shorn in ..c.sufacturcr's certified test reports and
ahall include diameter of conductor; thic)ness of insulation,
tbic)jness of extruded and Letallic shielding, insulation jacket,
and outer Jacket; And oveall, diaeter.

(1) Conductors shall be measured with a nicro=eter caliper
reading to 0.001 inch, or equivalent. Acceptance or
rejection shall be based on cozpliance vith d.CEA
Section 2.5.

*(2) Insulation, insulation Jac!:etzs, ete.1lic shielding, extrudc:'
smiconducting shieldtn;, and outer jackets shall be reasu:
with an Underwriters Laboratories, Incorporated, pin cauge,
or equivalent, when fitted rlth a pin ranging in diaceter

)row 0.025 to 0.020 inch. Acceptance or rejection shall b%.
based on conpliance with section D. of this specification.

(3) In case of doubt as to the accuracy of any ,.easurw.ent, the
optical rnethod shall be c-ployed utilizing a micrometer
microseope that is accurate to at least 0.0005 inch.

*d. Insulation shall be tested In accordance with IPCEA Sections 3.6.
and 1.7.1. except as follows:

*(I) Cold Dc-'A Test at -35 C ti C in accordance with IPCEA
Section 6.10.3 is required on all Cables rated at 2001 volt:
and above.

0(2) For nultiple-conductor cable canples, select one zinale
conductor for testing when the sarple contain: 5 conductors
or less and an additional sincle conductor for each
10 conductorz or traction thereof in excess of 5.

Exhibit Cl
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Z. 11zMF= 0 AND TETS,, continued
Z 22 continued

**. Polyvinyl-chloride Insulation Jackets and outer Jackets shall be
tested in* conforoance with IPCZA Section 4.3.1. except as follcs::

*(I) Nio tests other than Unased Tensile and Elo.-.ation in
accordance with IPCEA Sections 6.h.1l.3. and 6.U.5... and
(2) beloa are required on Jackets less than 30 rdls
(0.76 m) in thickness.

*(2) Physical - IPCEA Section 9.3.1., except the material shall
cmet the folladng ninim= requirements:

Physieal Properties or Unared Samole

Minin= tensile strength, psi - 1500

34inlmo elongation at rupture, percent - 250

Physical Propnerties After Aecelerated 5ing

After Air Oven Test at 119-121 C for - 7 days

Tensile strencth, nininw
percent of unaced atre.nrth - 90

Elongation, minim,-
percent of umaced cample - 80

4(3) Flare tests - All completed rcltiple-co€ductor cables and
single-conductor cables 11o. 8 -Z and larcer shall pass
the Vertical Flarie Test, IPCEA S-19-61, Section 6.19.6.
both sirlc conductors of multiple-conductor cables and
single-conductor cables Vo. 9 AUG and zscaller shall pass
the Horizontal Fleme Test, ICEA S-19-81, Section 6.13.2.

*(I.) For multiple-conductor cable, the outer Jacket and the Jackel
of only one conductor fren the aelected sample shall be testy-

*3. Factory Tests on Shi~ning Reel azrd Call Lenr.ths

ft. Alternati.V,-Lurrent hich-voltaCe tests shzll be =%de on each
leng~th of each lot of -ach iten in conforrance with ICFLZA
Section 6.114. and the following requirc.cnts:

*(I) A test in wrater of all cor.pleted nonshielded, single-
conductor cable shill be mnde in accordance with IMCEA
Sections 6.1lh.3. and 6.1h... -nd Table 3-1, except that for
cable rated at 600 volts the ninicrn AC test voltage -hall
not be Ic:: than 500 volts for vW si:e conductor. ExhIbit C
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& M. 1IPFECTIO: *D TESTS, continued
E 3 as continued

*(2) On wtltiple-conductor cable a prelininary test of each
siDlGC conductor :hall be nade in accordance trith
paraktraph (1) above. After aszeably and final covering,
each conductor shall be tested in accordance u-ith IPCEL
Section 6.14.4.

*(3) Shielded cable sha.l be ttsted In accordance with 1FCEA
Sections 6.14.3. and 6.li1.5. Tine test voltare shall be
applied between conductor r.nd shield and shall be that
specified in IPCZA Table 3-1 for cable with ungrounded
neutral.

*(Q) Shielded cable shall be tested for corona lceel in
accordence with IPMA, Sections 3.7.2.4. and 6.16.
The ninitm= corona cxtinctirin level shall be that required
for cable with ungrounded neutral.

*b. Insu,.tion resistance t•zts shall be vade on each shipping reel
or coil leng-th in con,.--ity %rith IPMrA Section 6.15. Any cable
length which fails to meet the specified insulation resistance
shall be reJeci d.

*c. Direct-current hih-voltae tests %halU be nade on cach zhiploin
length of each lot of each itec rated at 2031 volts and higher
In co.nfornance with IPCEA Sections 3.7.2.3. and 6.14.2. 'he
direct-current test voltafe shall be applied between the
conductor and the shield. The DC test %oltace shall be
3.0 times the AC test voltane as reqUired by IPCEA Tabic 3-1
for cable with unerounded neutral.

*d. Conductor resistance tests shall be ""1 c cn 10 percent of the
shipping lencths of each lot of each itcm ready at the time of
inspection ,nd the results expressed in onr= per 10C0 feet at
either 20 or 25 C. if the resistance of any len-th tented exceods
the specified resistance allu.ed by IFVEr Section 2.6., that
lenZth nay be retested. If the resista-nce is still found to be
in excess, the lercth slall be rejected; ench lenrth oC that lot
shall be tested, and any length found to be in excess ,hall also
be rejected.

*e. Sbhield resistance zhU be m-easured on e.'h zhippin.% length of
each lot of each itch of shielded cable and expres sed in ot--s
per 1000 feet.

Exhibit Cl
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E. IuPECTIo0i M~ID TESTS, continued

r. Factory Tent fcoo.-t=

*a. The Contractor shall furnish five certificd copies of each
factory test report to V!A r.n-ptly aftcr roncluzion of tcztz.
Each test rerort :h),. be idnntified by TVA contract nur.ber,
item nuaber(z), narl, nu.ber(s), zhirrping ree1(s) number(s), date
of test, TVA cable ty.pe and volta.e ratin.,, -,'d the r.'.iber and
size of conductors. The report shall include the results of al

the tests and r-casurem.ents specified herein.

F. PACIZIIZ AND W.

1. The -naterial shaU. be pacl.ed, sealed, and shipped in accordance %rith
recoZnized standard practice. Wire or cable shall be shipped on
reels or in coils in continuo'.s lcngths as called for in the Schedule
of Prices.

*2. Reels and coils- nhalU be pla•nly r~ar.:ed irith the contract nra~bcr,
item n-.abcr, rec nurn*er, lcr.e-th :hipped on reel or c *l, nur.ber and

.size of conductors, TVA insulation dzsienation and voltage rating,
year of -nanufactu-c, end N':--e of I'anufr-ctutror. All labels and taes
shal be vaterproofed mnd fastened securely to the reel or coil.

£xhibit Ci
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Table I

4 KV Shutdown Boards and Loads-

4 KV Shutdown Board A Loads

1. Core Spray (CS) Pump Motors IA and 2A

2. Residual Heat Removal (RHR) Pump Motors IA and 2A

3. RHR Service Water Pumps Motors A2 and A3

4. Raw Cooling Water Pump 1D

5. Control Rod Drive (CRD) Pump 1B

6. 480 Volt Shutdown Board IA Transformer (Normal)

7. 480 Volt Diesel Auxiliary Board A and B Transformer

8. Fire Pump A

4 KV Shutdown Board B Loads

1. CS Pump Motors IC and 2C

2. RHR Pump Motors IC and 2C

3. RMR Service Water Pumps Mlotors C3 and C2

4. 480 Volt Shutdown Board 1A and 1B Transformer (Backup)

5. 480 Volr Diesel Auxiliary Board B Transformer

6. 480 Volt Shutdown Board 2A Transformer (Normal)

7. Fire Pump B

4 KV Shutdown Board C Loads

1. CS Pump Motors 1B and 2B

2. RIR Pump Motors 1B and 2B

3. RHR Service Water Pump Motors Bl and B2

4. 480 Volt Shutdown Board 2A and 2B Transformer (Backup)

5. 480 "Volt Shutdown Board 1B Transformer (Normal)

6. Fire Pump C

Exhibit C2
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4 KV Shutdou-n Board D Loads

1. CS Pump Motors 1D and 2D

2. RHR Pump Motors 1D and 2D

3. MIR Service Water Pump Motors DI and D2

4. 480 Volt Diesel Auxiliary Board ATransformer

5. 480 Volt Shutdown Board 2B Transformer (Normal)

Exhibit C2
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Table II

480 Volt Shutdown Boards Loads

480 Volt

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

480 Volt

1.

2.

3.

4.

5.

6.

Shutdown Board 1,1 Loads

Unit Preferred M-G S.'t 1

Instrumentation and Cont:ol (I&C) Bus A Transfr-

Control Bay Vent Board A (Emergency)

480 Volt Motor Operated Valve (MOV) Board 1A (Normal)

480 Volt MOV Board lB (Emergency)

480 Volt M0V Board 1C (Auto throwover) (Emergency)

250 Volt Battery Charger

Control and Service Air Compresser 1A

Control Bay Water Chiller A

Closed Cooling Water (CCW) Pump 1A

Reactor Wlatcr Cleanup (R•*CU) Recirculating Pump IA

Recirculating Pumps M-G Set Oil Pumps

Standby Liquid Control (SLC) Pump IA

Fuel Pool Cou'" - (FPC) Pump 1A

Drywell Blowers IA-l and IB-l

Shutdown Board 1B Loads

I&C Bus B Transformer

Unit Preferred Transfor..er TL? 1

480 Volt Condensate Demincralizer Board (Emergency)

480 Volt RcactorXOV Board IA (Emergency)

480 Volt Reactor MOV Boards lB and IC (Normal)

Turning Gear Oil Pump

Exhibit C2
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7. Control Bay Water Chillcr B

S. CCW Pumps 1H and 1C

9. RWCU Recirculating Pump 1B

10. Recirculating Pump M-G Set Oil Pumps

11. SLC Pump 1B

12. FPC Pump lB

13. Drywell Blowers lA-2 and 1B-2

480 Volt Shutdown Board 2A Loads

1. Unit Preferred M-G set 2

2. I&C Bus 2A Transformer

3. 480 Volt Diesel Auxiliary Board 3EA (Norma]

4. Control Bay Vent Board B (Emergency)

5. 480 Volt Reactor HOV Board 2A (Normal)

6. 480 Volt Reactor MOV Boards 2B and Board 2C (Emergency)

7. 250 Volt Battery Charger 2A

8. Control and. Service Air Compressor D

9. CC1 Pump 2A

10. RWCU Pump 2A

11. Recirculating Pump M-G Set Oil Pumps

12. SLC Pump 2A

13. FPC Pump 2A

14. Drywell Blowers 2A-1 and 2B-I

480 Volt Shutdovii Board 2B Loads

1. I&C Bus B Transformer

2. Unit Preferred Transformer

3. 480 Volt Condensate Demineralizer Board 2 (Emergency)

Exhibit C2
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4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

646

480 Volt Reactor MOV Board 2A (EmerCency)

480 Volt Reactor 11OV Board 2B and 2C (Normal)

250 Volt Dattery Charter 2B

Turning Gear Oil Pump

Raw Cooling Water Booster Pump 2A

CCU' Pump 2B

RWCU Recirculating Pump 2B

Recirculating Pump H-G set oil. pumps 2A-2 and 2B-2

SLC Pump 2B

FPC Pump 2B

Dvywell Blowers 2A-2 and 2B-2

Exhibit C2
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480 Volt

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

480 Volt.

1.

480 Volt

1.

2.'

3.

4.

5.

6.

Table III

Reactor HOV Board Loads

Reactor MOV Board IA

Turbine Building Emergency Lighting Transformer

Reactor Building Emergency Lighting Transformer

"A" and "C" CS Systems Valves

"A" and "C" RHR Systems Valves

Drywell Control Air System 1A

Reactor Protection System (RPS) H-G set IA

RWCU Isolation Valve FCV 69-1

High Pressure Coolant Injection (HPCI) Steam Isolation Valve 73-2

SLC Trace Heating (Normal)

Drywell Equipment and Floor Drain Sump Pumps IA

Dryvell Blowers lA-3 and 1B-3

Turbine Turning Gear Motor

Exhaust Fans 1A Shutdown Board Room

Reactor NOV Board 2A

Loads for Unit 2 that are comparable to those above.

Reactor NOV Board lB

Annunciator Battery Chargers

Reactor Building Emergency Lighting Transformer

RPS N-C Set 1B

CS System Valves B and D

PHR System Valves B and D

Drywell Control Air System 1B

Exhibit C2
Page 6 of 11
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7. CCU Sectionalizing Valve YC70-48

8. CCI Isolation Valve FC70-47

9. RWCU Isolation Valve FC69-12

10. Reactor Core Isolation Cooling (RCIC) Systc Steam Isolation Valve

FCV71-2

11. Units 1 and 2 Standby Coolant Valve

12. RWCU Holding Pump 1B

13. Dryvell Equipment and Floor Drain Sump Pumps 1B

14. Dryvell blovers IA-4 and 1B-4

15. Turbine Bearing Lift Pumps

16. SLC'Trace Heating (alternate supply)

17. All cross tie valves in RHR System

18. Various fans and sump pumps

480 Volt Reactor MOV Board 2B

1. Loads for Unit 2 that are comparable to those above.

480 Volt Reactor mOV Board 1C

1. CRD System Valves

2. RWCU System Valves-

3. DryTell Blowers lA-5 and 1B-5

4. Iliscellaneous drain valves

5. Miscellaneous sump pumps

6. Cooling water valves for turbine equipment

7. Recirculating System Valves

8. RJIR Inboard Valve RCV75-53

480 Volt Reactor MOV Board 2C

I. Loads for Unit 2 that are comparable with those above.

Exh~bit C2
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Tabla, IV" (FromS,, o .rt it, a (if the FSAR)

nn.Vii I 1t. cowr'Il cIrD LUAUS

I. fleacluf ":.O•F. P lOated Val-'e toards (3 pl. unit. A.

P1. and C)
2. Turbine C;.,:.-tmn DiMstribul otc IIord (I per unit)

3. Circuit C•ae*:,' Coard 9-9 (I per unit)

4. 4'O.Vo:: S.:dclo-.n Board Controls

S. Cmerr'..rcy d-c Lightin3
361 ft Unit Pec.lecre a-c Motor Generator •

7. 41)-Volt SvhuIOJwn Uowrd Controls (unit 3)

4S I o Busttie Covo:d
9. Cooling To.,er Switchgear

Station Battery Board

1. Main Turbir-e Emergency Ccar;i.) Oil Puwnps
2. Main Genrc:tor Emervency Seiti Oil Pumps

3. Plant Pi c,:rtcd a-€c motor Gertcltor

4. D.c Em.,rncy Lighting at Diesel Generator
Buildin.3

5. Disltibu:ic-i Board 9-24
6. Diewl Cen-.rvlor Air Compressors

45 1 7. Cooling Tz:tre SwitchgeJr

Reactor MhOV E;:id Loads

I. Autod iel,.jrization Reliuf Vaives (MOV Coaads

A. nl and C)
2. Pressure P, P1.0 Valves (t.'OV r.oards A. n and C)

3. Main Stv,:-. Isolation Valves SoWenoids (POV

Boards A ard B)

4. Recircu:~o.•n L.G Set Emergrency Oil Pumps
IMOV 8o3ros A and B)

S. Backup Scramn Valves (•.OV Boards A. B and C)

6. RHR Shut1•oo.,n Isolation Valves (?AOV Board B)

7. Divis'on I Erng;rteered Safe;uards Logic Power

Supply (i:.'OV Board 0)
8. Reactor Be.iling Emergency d-c Lightirg (i',OV

Board B)
9. HPCI Turbine Controls and Autxil;-ries p..OV

Bo.rd A)
10. HPCI Val:es(MOV Board A)

11. RCIC Tubrne. Controls St Auta:iaries (.'.OV

Board C)
12. PCIC Val.,es (MOV Boaed C)

13. Diviseon It En3islcred Salegoxords Logic Po.ver

SupP3y (PtOV roard A)

3SI25O.Volt d-c Cc.iterolP.er Supplies

451 1. 41Wionll Shutdown Boa.d Controls (units I&' 2)

Exhibit C2
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Auxiliary Power Supplies and Bus Tran~tcr Sciiorcs Table V (From Section 8 of Lhc FSAR) X

41

0

0%

Power !.oulcoi
Notmini Alternate1183rd AAO'6/o Mj'fl Bse

4I60.v -01411 bE 2 -
star Ui .s 20

41(,0-V J.s T-6 board

Iloilot senolot MAGt Cwt

S5%vlcow.'aset S'i

?,.jtilO*' 0'., 2
141laG.vi

*COM. SS Tfl 0.
SCCfld.1IY 2
led f,@.ii
Aliesift Cot

111111sy Itt Isv

Cnisisa-l Towvef
Transtl ICTI

A Isv unst ba

Unit,. Nod Ifrom
setioniflty I of
son.%s TSIl

4 lite un.~ DO
SU or :A. oil

gt.AM ?icciuEI oil.

lonet Wiuld. Ice

I of uSsiti I.S. Tn

C OM S. T n A.
ti'C~flirVf 2.
ICU Ifinn,

Allseses of
Tten-ly 161 ksV

TtsTlCT.1

Altcve~sit I

4 W t'stbd
200or 1A
final soulto

5s01 ect o

A late unit bd

not pro.

wl,%0tmJI"fo

Power Zos-oces

Aitun.me I

$je4 IsV
tun.t ad ofl
pre.se:e, lvd

I A of I If

fetjseC.1 I CO

tend.* t)J Ito

but I A at 10

Aftcen.1tn. 3 Alternate 4

.. 1Ito.i'ttele g., is,- . ,jS *0tywoo .b

tie tole Ml..t.*.s.,. .w ' i... : .. . .,. .4... .%~

a.. s ... Ient Is~$... . ... so .. ~ t;.* Is, g*
set~*,s :low 4 ICAi v .onj

Motive 1w.1coipe).J A.

I W", tiCtCI

.14 V I .'... I Wd

for *ue-115 3.
14. IG.fll3

.1 21%.- led

1 . I tm I .J.

VtoeIveltst

Out till board

Teti: two* .*t.se DS*',IjP*. t' I e-si'l 0i.g .et e..
U-1-11.1 ,I IC..0-V sluv.. .see .sii -, ;,%;.v' 0t.I

dow-1 te..,eu1.. w.l?% . j%.. I.,.-~ *c...ssg is *-r

nj&!e tns': SOII I o t..' .).;rus. OfI v-: 11,iJ

Jeer, 4 ksV uolot Vs... fttoev is i %%t;IcCt~J
is..166sijlly a-~ se,si osu.e.,a *.t..icc. to se.31 t...

Out lie board 1".ocs.S .,ec. .~...a.v

teeseftc ... W,.t.M.n411 wi..-.1 IIC s'.6L.1ola t....is; 4 Iv

*..~ ~ ~ i $1.I.. .s 5.1 ....is..s5. i* 5.5

jo.:o.~ 16..s.C l..ejy .. 1 i 1 .; .0i 1 tat .. ~ C..
Ispoisle. Asi.iasalll 3 mid, 4 %tD..5Cs @Slits D-: t.IC.ItO
IitdflU)iV nnAy.



Table V (From Section 8 of the FSAR)

Auxilixry Power Suppliet and Bus Transfer Schemes.
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Auxifilry Pow-I: Su1!-Nia- anid Bus Transfer Schvolii: Tal po etin8o h SRTable. V .(rrom Sect Ion 8 of the rSATO

Powecr Sou-rcfs

Norm.at Altcrnatc
Rnmarks

DflorJ 3ndlor Main Bus

"50-OV Siluirlown

Boards

Unit 1. -120-V Shut-
d~o-.-n Edl1A

Unit .'3OV Siut.

do.-rs Ed 133

Unit 2. .130 V Shut-
ectvr. !3d 2Aý

Ur);' 2. 430-V shut-
dovil Ed 20

Urt; 3. '.OV Shiut.
du-j'r i 2A

01,,' 1. 430O.V Rc-,c

S.Ov *, A

U'*.t 1 I$?C.0'I Ocac

0

4 kV shut- 4 kV shut--

down Ld A down bd B

4 kV shut- 4 kV zhut-

do-.vn bd C down bd B

4 kV shut- 4 kV shut-

dowvn lid 5 down bd C

4 kV shut- 4 kV shut-'

down bd 0 down bd C

4 kV shu;- 4 kV shut

c:ow" bd C down bd 0

>Transfer from the cnormal to the alternate sourca is mahual. Interlocking is provided In

prevent tiuaty 1,i 'itetrlilg to .1t ftaled baumo mnd tu prevent paralleling two sources.

4 kV shut- 4 kV shut-

dowi btd A down bd D

C7;'

430-V Shut-

down Bd IA

420 V Shut-

Pf! 10

430-V Shut-
down Cd 1B

430.V Shut-

down 1d 1I0

480-V Shut.

down Gd IA

o x

Ur.. 1,eOyV Iteac

P.:dv l3j. IC

U-nit 2. 'ýO V Ret:o

',OV 13J 2A

0 ... 2. *It).V fleas

-',UVtZEdt2C

4C.0V Shut- 400-V Shut.
dow~n Bd 2A dow-n Gd 20
i - ld 2ATranler ham ton1 the rornal to thc allernate iOt;rcc is rauaju.t h¢lloc.s pIeverit

0 V -4 h0 V hI'ft , .1 i;fIl I irs.. Se ri nit olhtr , a l .5 r t i ,1'lss1 C'.

down FVd 21 down Gd 2A

4 0S -V Shut - 4 80V Shut. A .itonu.1;c tra nsfcr from the norm .! to ttle altltrnatc Source is in itia:ed by 6im e.

do-, Cd 29 down Gd 2A UlrutFcvott.ir:e oir the rlornmil ýourcc, Return to lh, normal source ;" au:om3;;c upon

4C0-V Shut. Automatic transfer from the normal tu the alternat, sourer- is iniliated by time.

dJown Gd IA uundervoltae on the: normal source. ulturtn to the normal source is a-jtorloatic upon

retu;u of So!!35C to the nornual sourc¢.
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6U54

Unit 1 Sv'.;tems Lost During Fire

AUTONraTIC DEPRESSURIZATION SYSTEMS

7 of 11 Relief Valves Inoperable From
Control Room

Manual Control of 4 Remaining Valves

PROBABLE CAUSE OF LOSS

Loss of 250 VDC Boards IA and lB

Lost in Supply to the Valves

Therefore, manual operation of relief valves lost on Unit 1. Automatic
pressure relief still available. Air stored in the valve accumulators
provide a discrete number oi operations after the loss of the normal air
supply.

HIGH PRESSURF COOLANT INJECTION
SYSTE! PROBABLE CAUSE OF LOSS

HPCI Lost because power to valves lost
on 25OVDC HOV Board 1A and Power
to steam isolation valve lost on
480V HOV Board IA.

RESIDUAL HEAT REIOVAL SYSTEMS PROBABLE CAUSE OF LOSS

MHR System IA

RHR System IB

Lost because power to valves lost on
480V Board 1A.

Lost becouse power to valves lost
on 480V MOV Board lB and loss of
power to punip motors on 4KV Shutdown
Board C.

Lost because power to valves lost
on 480V MOV Board 1A.

Lost because power to valves lost
on 400V HOV Board lb.

RHR System 1C

RH? System 1D

Therefore, all RRR systems lost bn Unit No. 1.

Exhibit C3
Page 1 of 2
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CORE SPRAY SYSTEMS

Core Spray System L%

Core Spray System lB

Core Spray System 1C

Core Spray System 1D

PROBABIL CAI'US OF LOSS

Lost because power to valves lost
on 480V MOV Board IA.

Lost because power to valves lost
on 480V MOV Board IB and power to
pump motors lost on 4KV Shutdown
Board C.

Lost because power to valves lost
on 480V NOV Board IA.

Lost because power to valves lost
on 480V NOV Board lB.

Therefore, all core spray syioems lost on Unit 1.

STANDBY LIQUID CONTROL SYSTEM

SLC Pump IA plus squibb valves.

PROBABLE CAUSE OF LOSS

Lost because power to pump moto.
and valves lost on 480 V Shutdunn
1A.

Lost because power to pump motor
and valves lost on 480V Shutdown
Board lB.

SLC Pump IB plus squibb valves.

Therefore, SLC lost on Unit 1.

REACTOR CORE ISOLATION
COOLING SYSTEM PROBABLE CAUSE OF LOSS

RCIC Power to the steam isolation valve
lost on 480V NOV Board lB.

REACTOR PROTECTION SYSTEM PROBABLE CAUSE OF LOSS

RPS HG Set IA

RPS MG Set 1B

Units I znd 2
Valve

Lost because power to motor lost
or. '80V NOV Board 1A.

Lost be:ause p-wer to motor lost
on 480V HOV Board lB.

Lost because power test valve
lost un 480V NOV Board lB.

Standby Coolant

Exhibit C3
Page 2 of 2
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TEMIPCMARY CABI.F LOC.

Cable/Wire
Number

I PL992

1 PL1002

1 PL1187

ES 1607-IA

ES 4107-IIC

ES 4393-IIC

ES 4457-IIC

ES 4285-IIC

lES 4382-11

IES 4385-Il

IES 4375-11

lES 4330-Il

1ES 4368-Il

AES 4353-lI

1B76

From

480V R. Vent
Board IA

480V R. Vent
Board 1A

480V R. Vent

Pnl 25-45A

Pnl 25-45A

Pnl 25-47C

Pnl 25-47C

Pnl 25-47C

Pnl 9-36
Unit 1

Pnl 9-36
Unit 1

Pnl 9-36
Unit 1

Pnl 9-36
Unit I

Pnl 9-36
Unit 1

Pnl 9-36

250;' R. MOV
Board 1A

To

480V T. Vent
Board IA

480V T. Vent
Board .IA

480V T. Vent

Pnl 25-45C

Pnl 25-45C

4KV SD Bd C

4KV SD Bd C

4KV SD Bd C

Pnl 25-219
Unit 1

Pnl 25-221
Unit 1

JB2801

480V Dsl. ý.!jx.
Board B

JB2788

JB2801

Battery Bd. 1
Pnl 2

Function

TB Exhaust Fan 1A Control

TB Exhaust Fan 1B Control

TB Exhaust Fan lB Control

Comnon accident signal
to diesel generator

Co~non accident signal
to diesel generator

Diesel Generator C
Differential Circuit

4KV Breaker 1812
Close Circuit

Diesel Geuzrator C
Protective "elay circuit

Plant refuel zone isolation
signal

Reactor zone isolation
initiation

FSV-64-40 Control Reactor
Zone exhaust

Relay LRB-6 Control

FSV 64-44 Control refuel
zone exhaust

FSV 64-43 Control Reactor
zone exhaust

250 vDC Reactor MOV.
Board IA Normal Feed

EXHIBIT C4
Page 1 of 4
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Cab Ie/l'ire
Number

lB77

1A2318

1A2319

1A2320

1ES4331-2

1R1671

1R1691

1R1578

IR1588

1RlOO0

From

250V R. MOV
Board 1A

Pnl 9-4

Pnf 9-4

Fnl 9-4

Pnl 9-36

Pnl 9-18

Pnl 9-19

Pnl 9-18

Pnl 9-19

Pnl 9-5

Pnl 9-19

Pnl 9-19

JB 1043

JB 1043

JB 1043

JB 1043

Pnl 25-62
Unit 1

Pnl 2562
Unit 1

Pnl 25-59
Unit 1

To

Battery Board 2

JB 3404

JB 3404

JB 3404

JB 2567

Pnl 25-59

Pnl 25-62

Pnl 25-1

Pnl 25-60

Pnl 25-18

Pnl 25-18

Pnl 25-18

Computer

Computer

Computer

Computer

Pnl 9-19
Unit 1

Pnl 9-19
Unit 1

Pnl 9-18
Unit I

Function

250 VDC Reactor NOV

Board 1A Emergency Feed

Seismic Alarm

Seismic Alarm

Seismi¢ Alarm

Reactor building vent

RHR Sys. I Discharge

Press Inst. loop 74-51

RHR Sys. II Discharge

Press Inst. loop 74-65

CS Sys. I Press

Inst. loop 75-20

CS Sys. II Press

Inst. loop 75-48

CRD Cooling 1%ater 4P

Inst. loop 85-18

CRD Cooling ¶ater Hdr.

Flow Inst. lodp 85-25

CRD Cooling Water Hdr.

Flow Inst. loop 85-25

Vessel Temperature TE 56-1

Vessel Temperature TE 56-3

Vessel Temperature TE 56-17

Vessel Temperature TE 56-30

RHR Instrumentation

RHR Instrumentation

RHR Instrumentation

IR1031

1R1032

ICR950

1CR955

1CR960

1CR965

IR1681

1R1686

1R1656

EXHIBIT C4
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Cabie/1-i re
Number

1R1666

1R2740

INM2-IA

NKM3-IA

l•14-IA

1NM18-IB

INMI9-1IB

1NK2OG- I B

INl{O-IIA

1NK11-IIA

1MK12-IIA

1NM27-IIB

LN} 28-1IB

1N-29-IIB

IPC518

1PC517

1PC516

F rom

Pnl 25-59
Unit 1

Pnl 9-3
Unit 1

Pnl 25-27
Unit 1

Pnl 25-27
Unit 1

Pnl 25-27
Unit 1

Pnl 25-27
Unit 1

Pnl 25-27
Unit 1

Pnl 25-27
Unit 1

Pnl 25-61
Unit 1

Pnl 25-61
Unit 1

Pnl 25-61
Unit 1

Pnl 25-61
Unit 1

Pnl 25-61
Unit 1

Pnl 25-61
Unit 1

250V R. MOV
Board 1B

250V R. HsV
Board .1B

250V R. MOV
Board 1B

To

Pnl 9-18
Unit 1

Penet. CB
RS El 565

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Prl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-12
Uni t 1

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-12
Unit 1

Pnl 9-43
Unit 1

JB 1088
SR4 B1 593

FCV 69-2
Motor

Function

RHR Instrumentation

Drywell Temp. Recorder

SRM A Signal

SRH A HV

SRMi A -15 VDC

SRM B Signal

SR) B HV

SRMl B -15 VDC

SRX C Signal.

SRII C H V

SRH C -15 VDC

SRM D Signal

SRH D HV

SRX D -15 VDC

F'CV 69-2 Control

FCV 69-2 Control

FCV 69-2 Power

EXl.LBIT C4
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Cable/Wire
Ni -bcr

1PC506

1PC505

1PC504

1V2173

1V2171

1V2170

From

480V R. NOV
Board 1B

480V R. NOV
Board 1B

480V R. NOV
Board 1B

480V R. NOV
Board IC

480V R. NOV
Board IC

480V R. MOV
Board 1C

To

Pnl 9-43
Unit 1

JB 977

FCV 69-12
Hotor

Pnl 9-4
Unit 1

JB 1031

FCV 69-16
Hotor

FCV

FCV

FCV

FCv

FCV

FCV

Function

69-12 Control

69-12 Control

69-12 Power

69-16 Control

69-16 Control

69-16 Power

EXHIBIT C4
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Calhoun caUin, Ljrccn. Frcl Chan.dlcr cailed ani said that soncbody from BF,?, had

asked him to Get scmc people out to do a little chcckinr. on what cables go in

certain cable trays and all.

I,.7bat I have goin., is a kind cf a task group of Construction a~d DPP (mostly

Construction) looUin; toward the repair of this and my ir-7ediate representative is

Jerrold Ze'wease wor;UnL ._ithn Ben Gant and they have lined out a plan of attack

tov-rd rezairin; th-s and Jer.ry Just went over vith r.e the plan and the design

part was to get Design to identify ever-.thinrg in these trays, so they can have

this inrfor--ation ready v'eL we went to tak-ing out circuits to chop the= out to

place in new circuits. So I think what we are ta.LŽing about is not just today's

proolen but tc.ard gettirC these units back.

Okay. Fred's concern was that tney have not gone tt~rou,; you.

But they have gone through -e ard i've got a representative on this task force

just assuding we are going to cal on Construction to help to get the unit back.

Okay.

Here's Jerry's notes. 7t starts out, list all trays that show dae.age. DEC will

co=plete a list of cables cn each tray. DEC *.rLl identify -.here they go and

this sort of thirg and then the power and control cables can be spliced, the

ther-ocounles coax ".ll be replaced. DED should be notified and I understand

they have been. (JRC says yes.) Týhat's what it is--just trying to get together

with Const.ruction and lookin; a i/ttle bit ahead.

Okay, Fred wanted to relay tr.is bac, through here so we woulin't get fouled up,

but I think I can tell h.in on ttis particular problem to work directly with that

task force. Right?

Yes, work with the tack force and I bel.ievc Ben Cant is the construction ::an that is

takin,; the lead. Dut, of cou.=ze, Len ,'uGht have :ou.e othcr c-kinccrz involv&,,, too.
Exhibit D-1
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Ycz. Now hold on, I've Cot. somc other mc;zagc: for you too.

Recford Arnold and Frcd Von flollcn are coming down there to help you.

OMay.

lLr. Thomas has something here. (EM apeaks in background--JRC repeats EFT's

question) Is 1, 1 turbine safely on turninG gear?

Yes, they tell me it sounds- good.

No troubles with bearings as far as they can tell?

No.

Okay, now Frank Long, Atlanta, called and says he is sending Bob Sullivan,

Bill Little, and Bower (electrical man). So they left rmaybe thirty minutes ago

and they will be down there sometime tonight.

Okay.

He asked me did you know whether your control rods were in on unit 1 and I told

him that I didn't know.

I've got indication that they are all in.

Okay, good. Vow what's the situation on the fire?

Jack, we're fiGhting it with water now and our men where breathing air is a big

thing, but they have -one in twice and had it knocked down with water and had to

get out and each time they Go back in and they are in there for

another entry right now and I've Got hopes that the fire is about under control.

So, they are not using too much water apparently.

No, they are not trying to uze too much water.
Exhibit D1
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Do you have arty ind-ication of how much of tL.-t cublc tray outzidc iz involved?

Yes, there is a vertical that runs up and down the wa.l and two places on

horizontal and I din't know just how much, but I got thc thing in my mind

probably about 15 feet horizontal.

Okay, that's the sort of infor-_ation we wanted. Now, has there been any change

in the torus te.-perature cn unit 1?

No, right now unit 1 has . I've lost my unit valves on unit 1, and I

know what it is and I know what to do about it. They have burned through an air line,

so killed the air and we hilled control air while relief valve: went shut and

I'm trying to establish vacuum and going to use the steamline drain stub to

help pull steam off the turbine and I don't know what the absolute torus tem--erature

is. I've been down watching the firefighting efforts, Jack.. Just came up.

But, you've got a way that you'll be able to quit but you're not dix.ping atj'.ir,

in the torus anyrway, are yo-..

Not right now, don't have relief valves. I'll get another rundown here shortly

and get back at you.

Yeh, let us know as soon as possible.

Coiay.

(Later) Okay, I am reportinr that the fire appears to be out. Right now, unit 2 is still

down at about 100 pounds and makeup water is the hotweli pump. Okay, unit I I've

got in a condition where I'm leading steam to the condenser throurh the drain lines

on the steam lines and hold the vacu=r with the hoCers and making up water with Lhe

control rod drives and I seem to be holding pretty steady at about 500 pound-. The

question you asked me: unit 2 torus temperature is 1060 and unit I. torus temperature is

unknown. Exhibit Dl
Page 3 of 9
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Oka;', you don't have any way to Cet down to thc torus, do you?

I haven't attempted it yet, I have too many other problems.

Okay. AlriGht. Jim, I cuess I diln't have anything to talk to you about. Oh,

ve've got 35 more breathing air bottlcs on the way down to you.

Okay, I don't know which came in where, but we got some air in here from some place

that we are using to recharge cylinders and ue are also using Chemox and that's

Vorking pretty we•l. I got a call that Suli~van, Little, and some other

[RC inspector are traveling tonight and will get here some time tonight so

all our problems will be over. (JRC laughs).

They will square you away, I am sure.

We probably have a violation. We've kept very poor logs. (JRC laughs)

No doubt.

I wouldn't say we are out of the woods, but I feel better now that the fire is

out and we should be able to get in the reactor building in a little while

without all this breathing air and mask, you know.

Can you expand a little bit on that air line that burned in two?

Just a minute. Jack, I can't give you the definitive. I'm talking to

Joe I-Mantooth, who was the operator in there, and he says that in that area there

is a 6" riser going up. He doesn't think it was the main riser itself, but

probably a leG off of it, but that there was an air blow in there blowing into the

fire. Keep in mind that it was very poor visibility. With flashlights just a

matter of several feet so he's not definitive of it all.

Exhibit D1
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OUa), t).=". yoj.

Jir. has reported that he has the fire out.

G:kay.

,.-at vas teking him zo long, he fin-ally resorted to water, but he wanted to do

it with the spray and just controlled az.ounts of it and what he would do vas to

put a little bit on it and uait a while and it would flare up and he would put

some more on it. Now apparently týds is in a space of about 15 feet in this

particular cable tray. So he has the fire out. Unit 2 is holding at l100 pressure.

And he is feeding water to u-nit 2 with the hotwell pumps. No problez on unit 2.

Now unit 1 since I called you last ran into another problem. 'hey had an

air line that -as in the ,-ici-4i ty of this fire and they lost air pressure to the

relief valves zo his relief valves went out on him and now they have the heatsink

as the nzin condenser on unit 1 a~-i ta'ir.6 steam throuS-h the main steam d_-ain

lines to the =ain condenser on uait 1. This seems to be ntablizirn the pressure

c unit 1 to 500 psig. Unit 2 torus te-:erature is 1060 F. Unit 1 torus temperature

is .--known.

;ihat hcy-7ened there?

Well, he 1:st his unit 1.

.eazuz.nVg tha. directly before estimatin3?

He indicated -o no at one time that he vas getting some indication in the auxiliary

shutdown room or on the emergency control room that he got a reading there and

that was the one I Cave you at what 1260.

On what ;ijl?

ExhibIt DI
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Ych, 1260 and I'm prctty sure he told mc he was gettinG that from the cmcrL~cncy

control roon but now he :ay. he doesn't know what the tc:-crature iz on

the torus. So, I'm a little bit unclear as to ".hcrc he cot that first rcadln;,-.

Okay, that Just could have been some good educated Guess.

I'm pretty sure that he told me he got it from the control roon. Eut I'm not

absolutely sure.

Okay, what's the statu- of rain control room? Is that 2.U filled with smoke still?

Oh, no. It never had nuc.h smoke in it. The rain control room is perfectly okay.

They had some smoke coring through a hole close to the control deck in the

center of the room. They stuffed sone rags into it and got it stopped. But .he

thinks he will, have the smohae out of the reactor building pretty soon. lie got

a ca.l throu~h some of o-_- people that .'.z. Ed Giller vas ca2Uir.F'. frm= Washýiflton.

Do you know Ed Giller? I probably figured that he was their duty =an.

Yeb, he's probably their duty officer. Several of them were in the offices

up there. Just to see what was going on.

Now, we ended up by askin7 him to cal you. Is that okay?

Yeh. We have some Deo!e uý there in our headquarters offices. T'ne doggone

public news media ty-pe will probably drive you out of you-, .ind. Okay, your

people did put out a news press release?

Yeh, we put one out about 4:30. Somewhere close to 4:30.

What kind of fire fir.tinG--Did you have any problems with your station fire

system?

As far as I know, it worked fine. The CO2 system in that particular room works

okay. rut it ends up w-ith a cable fire like this the CO2 won't put it completely

out. Sort of like a r-attre:z amoldering. Exhibit D1
Page 6 of 9
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Yeh, you can't rca.ly Cct to cool it.

Right? I:o cooling. So it prevents a conflagration but it won't Just finally put

it out. Now the Athens fire dcpartmcnt got there quickly and I Cuese I told you

we locked them right in to the reactor building with fire trucks. So they were there

and acted as advisors and did real well.

Oh, you didn't h&ve to use their equipment?

Yeh, we used some of their equipment too. Principally, this particular (now I'm

guessing here now) but Jim was going to use his spray nozzle for this water and

I assume that he did use the Athens fire department spray nozzles. So.that part

of the plan really worked out well. He had the fire department there before I ever

got here in the =ergency control center here in Chattanooga.

Is that part of your regular fire plan?

That's part of the regular fire plan. See, Jim takes the Athens fire department

into the plant and trains t-he in radiation and also takes the= through the plant

so the:" are fa-miliar with the inside of the plant, too. This -s all a part of the

plan.

Tell me what you know about the cooling thing for un-.it 1. Give me that again -_

How you are keeping that tenperature.

We are taking steam through the drain lines. These are fairly s-all drain lines

that go to the main condenser. And we're passing steam through those drain lines

to the main condenser. And maintalainig a vacuum on the main condenser with the

hoCgi ng pumps.

Do these drain lines have that capacity to take care of that for you?

A 2" drain line off each rain steam line. Yeh. So it's holdina and it will get

better as time Coes on. A. the decay heat drops. Exhibit Dl
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Does L.ach of y'our unit: have two condenser circulatinC cooling pumps?

There's 3 r-ain circulatinr cordcnser pwupz. Ych. Each unit.

Conden:ate ptr-.ps, you've Cot two or three?

Tree, six I guess condensate booster pumps. One for each condenser--Three

coDdensate boosters.

On each unit?

Yeh.

hTrat explains. I was trying to figure whether there was one or two on a plant.

You're relying on them. That handled it pretty well, didn't it?

Oh, yeh, we had plenty of cooling water.

It looks like everything is under control.

Things are lcoking up.

That fire wasn't as extensive as it appeared to be? Pretty localized by 15-foot

area length?

The 15-foot area I am talking about is outside the spreading room. The fire went

through a penetration the 6-y it looks so I don't know what to say about inside the

spreading room.

That was probably pretty extensive in there.

Well, we Just don't know. It must have been to affect two units. But we have a

feelinG now it is nothinS like completely wiping out the spreadine room. We can

say maybe three or four cable trays in there. Just some Guess work.

Really don't know?

Really don't know. Exhibit Dl
Poge 8 of 9
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Onl• v.iin: we can zay right now iz th•.h it could have bccn a hell of a lot worze.

Oh, yeh.

You knov, when you talk.about a fire in the Spreading room, you've rea.2ly got

problems.

It would affect just about everythi.g.

Yeh, you know everything for those tun units come through that one room. It's

Co on to both units, just like the control room is co.-on to both units.

That sorta shoots your redu.dancy.

We're got a lot of questions to ask about this.

Well, I hope it turns out that it wasn't reai:, as extensive as it seems to have

been.

Smoke really fools on.e and he just doe.n' t know. !aybet before the night is over,

we will have a pretty good feel for the oxtent and all because he is get ting-the

amoke cleared out now.

Okay. I'll Just Eit bact anJ -;,Lit. I sure do appreciate your calling me, Jack.

Thank you, Frank. Blye.

Exhiblt Dl
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-Firc i= ezzcntLaily out. On the z;read-ir. roon end, every now and1 then you Lcc a

glow ani e Cot a --an ztanii ; by lkXe ccntinuoazly. Nlow we habc set .p routine

patrol in the a-.-e1 and the area ".hcre we have fire, you know. Now, #1 reactor

build.in; is cleared by the heaJ-h physicist, but I haven't got it Uleared b:, tne

industri&l hy~ierist. M.ey are concerned about the CO. S, I am still in a mask.

Unit 2 is In the best shape and rirht now we are attemptinS tc get it on shutdown

cooling. And it looks like we've lo..t the (I tuess it would be the A & B shutdown)

boards because we have lost the A and C pu-ps, this type of thinZ you know. And if

you'll think that one throtuh, it aeans that what we have really lost &'e the

controls beca'w.se where the fire was there were no power cables.

Yeh, okay.

So unit 2 has t¼o RHR pt-s, two core sp:a:' pu-ps, what have you. Unit 1 we just got a

rclief valve open. I think the last time I told you we couldn't get air on a

rei~ef v-.lve and we have jast got in a relief valve so the pressure is coming down.

Okay.

At the present tine I don't n.ave any -Fy to get :ne in uni-t I except the control

a)d drives for when I get down to 15C, # I can get it in through the condensate

system.

Yeh, I urderstaad.

Unit 1: One thinZ, I :-- going to dL is to put in the spool pieces on the RCIC.

I thi.L1k it would be iroperable except the steai isolation valves inside the

containruent is shut •.a if I get spool pieces in, it will give me another way to

put water usiar, zuxiliary stea.

From hicating boiler?

Exhibit D2
Page 1 of 6



670

Yeh. Whcn I Cet orcrator: dovn to it, I can open the vulvcs man=uLly.

Yeh.

;•nd we tare startiu.G from nothing to cake a procedure to flush the shutdown cooling

and put in service on unit 1. There will be a manual alignment, you

see. On unit 1 I have most of the CAM's back in service and I have Construction

tere, Vand .hat we plan to do was to take out a component at a time starting with

the well, I'm trying to find a way to get core spray and RHR and this

hbing back in service, you knov. And startin6 with the I'm going to

start lihae a component at a time and say well I need this valve. Ben Gant's

people will work with us and we're going to disconnect the control cables from

that thing and at the breakers I will put in a local pushbutton that I can

operate that valve with and starting a scheme of this nature to try to wind up

to get some of tais safeguards equipment operable for unit 1 for local control.

NIo we have established that fr- here sn- we axe rot &oing to do any of these

bastard thinrs without a work plan.

That's good.

We've done some things out of the extreme. We are tryirn to reestablish control.

And Studdard's people are working with Ben Cant's people to identify each of the

.n-Acponents that we need and I think we have and could operate this core spray and

they are makin. the proposal what they think they can do to get it in service

since the boards hot and apparently rli we have lost are controls for it and then,

we will plan it throug.h. And it looks like most of the night is going to be spent in.

making procedures to get this thing on shutdown coolinG and starting on

reviewing procedures a-id workplanz toward getting some of the safeguards

equilp..ent back in service.

Exhibit D2
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Ok-ay, ,Ir., do you hnow .. tcr.pcraturc 1r. thI: dr-'wcll or the toruz tcmpcratuorc?

Unit 1 the d.z-wcll te-.pcrat~ux'? I don't know the pressure, I don't know the

coruz tc-perature, I don't }.niow the torus level. And we are Giving a wVor}'.lit

of priorities to the inzt.r.cnt people and one of Lhe (understand several jobs

can r•n sirultaneosly) but one of the top priority jobs is that we are, going into

the dr-ywell and set ulp a local neutron monitoring station (not in the drywell)

in the reactor buildinr set a local neutron nonitorir.Z station and

we've established that when we set that up we will have to keep an operator

in to collect data all the time and then about the Io. 2 job will be torus level.

This is of particular concern because .e don't have any idea where the level

is. The side torus te_7-zerature is a low priority getting the per-.a&nent

instrr-.entation in that will __ the ther-nometer to the slde of the torus.

Sure.

Soe-ewhere down the list appears then drywell temperature and drywell pressure. We

have the swoa 2el vent open on the drywell that is, the 2" vent; so we know that we

are probably not in any overpressure condition or anything like that. And that

does vent out throuZh stazdby gas, you understand that.

Yeh.

Drywell pressure, I feel sure, is probably nothing. But I .n't know temperat.1re.

Okay.

_ A truck with air Just care throurh the Gate.

Okay, good, that should get us out of a bind some on air. I just sent Athens fire

departxcnt ho.e. And I don't how the hel]. we ever pay them or anything like that.

Well, they did a good job.

They did us a good Job. And they left come of their equipwent here that they couldn't

find and what have you and I said vw']fl find it and gct it to you or we'll payLRybjrC)j
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Okay, sure.

And the only other thrinr I've been kind of trcatinG then by buying neals. I've

boufght meal. for Athens fircz-.en and everythi.ng else.

You're in trouble.

Probably am. That's the biggest decision, you know. And blindly

ordered 50 breakfasts.

Jim, unit 1 reactor water level, what's the water level?

I don't know, but there is no problem with it.

Okay. Atlanta asks that ever once in a u.tile.

Well, we haven't had a level prmble. Unit 1 we didn't have any way to get

steam out so you didn't have to put water in.

And it's not that humorous. That situation, unit I right now is

sti-U not good. The only way we are putting water in is control rot' drive. The

bright spot we did get a relief valve open and we still do have a condensate

system to put water in when we get pressure down.

So the biggest problem is getting cocling to the torus. Isn't it?

Right.

The crosstie doesn't help you any in this case, does it?

No, crosstie don't help any in this case.

Okay, Jim, what are you going to do for yourself?

Exhibit D2
Page 4 of 6



673

WeL-., .'m Coinz to stay here tonight. I'm going to zlccp here.

Alright.

Either Studdard or Hund:apillar are guing to be here a.ll night.

A!lan Quilts is do'wn there some place if he can help you any. Probably in Athens

at home.

Oh, hell, AlUan Qualls is probably down here visiting his daughter.

Yeh.

It's good to know. If we need him, we will call him. Don't think we are in

too bad a shape at that level in that we got some pretty competent shift engineers,

you know. If we run into any problem, since we had so many out here today, tat it

is going to be a damn long night for them. Mainly, we are going to keep maintenance

crew and all crafts here all night long. And Construction has a good many

engineers and electricians and craftsmen out tonight just sta-iding by to help us.

They have cancelled all construction -work, but they did bring in a crew to stand

by for any support we need.

Is there any-thirn that we need to do for you in the morning that we could get

started tonight?

Jiar±, the m.ain thinr that came to mind that you can do for me and I'm thinKirZ

by April 1 I'm supposed to have t1;s fellow from ABC to take a

film report of the plant, you know, some of these t-'%r guide groups, if we can

get some of those cancelled out.

That was April 1?

Right.

Well, okay.
Exhib't D2
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-"ha-t' a little facetiouz at this timc. We can worry about that Monday. But

right now I don't know of the support I necd from you.

Okaý.

You can cancel the relief valve test on unit 2 for awhile.

Yeh, we'll do that.

Jim, Fred Von Hollen and Peeford Arnold, I don't guess they have arrived yet, but

they are on their way an;. if you need any more people out of us in the morning let

us know.

Fred Von liollen and Reeford Arnold are on the way down for any help they can be.

We will keep sormeone here in the office aUl night.

Somebody is going to be at this number all night.

Right.

I'll call you if I need ycu, brat I don't know of a specific that you can do for us

right now.

Well, I would like to kano wlie-n you get the RHR restored. If it is sometime durxin

the nariht, let them know here in the office

On u.dit 1?

Yeh.

If we get an FLR, I'll le, you know.

When you get cooling ts the tcrus. Yeh.

Okay.

Okay.

g

r~ fl7
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Log of J. h. Cabieou,-, Cnir'f '"i. Icat V ion i '-;Icll, TVA, for March 22, 11575.

M.,CHi 22, 1.9(5

2:4-5

2:40

2:4i

2:50

3:10

3:20

3:15

3:23

3:23

3:25

3:26

3:27

3:35

3:40

3:40

p.m. CDT - JAZ called ,rC

- JFC talked to

- Started calling C-CC (Called J3HoL-es at 2:45 - not ho-e; c=Uel

JAC at 2:45; und called -FT at 2:-7)

- Lef't for CM.C office

- Arrived in C-CC office

- Called CZIodZes

- PCPric'e erri';ed

- RCPrire called -'A Infor!ztion Office

- Called GFStone - no -n=s-wer

- Chris Ec:-2I &oir3 to Iriot.nation Office in Knox-.,iLle

- CCFussell sa-.s he is on way to CECC of-rice

- CMAL'uih;_in and JAZ rcported to Division Eaergenc-, Center

- JAOppo:d rcv-rtcd to tz.::e cllzre of CZZC

- JU.n:atson notifi ed.

- HJGreen renortI foUol.--n.-, inrfo.-ation: PAGE

Urnit 1 - 2)0 DZi7 + 55 "-,ntcrlzwv! in reactor; condcnzate

booztcr p... in uzc -u.. n "tcr to rcr
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Unit 2 - + 35" watcrlcvcl; 150 psia boiler pressure; ICIC

beinC used; backlp feed-watcr system is the hotwell pump

Unit I has no EC;S valve control

Reactor buildina has no area radiation monitorina

Apparentl'i fire is in cable tray (TE) in middle of s-,.radimn:

room walU bet-.een reactor buildinp and spreader room

Scohe so heavy can't see

Unit 1 torus iiater up to 1260 F.

No torus instrunentation

100 ceals ordered for 6 p.m.

Breathin- air may be needc I

LockinZ fire truck into buildirZ

Unit 2 is on tuxninG gear

Unit 1 sittinz - N~o lift pu-ps rnd not on turning= rear

flews release made to Chris Eckl

-HJG

Unit 1 is in worst shape - Pas a reactor water level of + 55 and

200 psie pressure

Condensate booster pu--p in service

Unit 1 does not have torus indication

Torus tc.-perature is 1260 F.

Unit I does not have n.clear ir.str--Lcnt-ation

Unit I does not have core spray, W.R, HPFI, RIC, etc., protably

because I:OV boards are dead

Unit 1 has no turninv near or lirt pumps

UD4I.3

k~~r AGL
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Unit I d-ryýcll tc.-peraturc 3300 F. or 2500 F. - Don't know which

bccatze i,2ication is erratic.

Pressure in dcrywell is 2.2 psig

Only have tim dr-rell coolin- farn out of ten

Unit 2 hLz -ome core spray, some PW, HP1II, ICIC, and torus

coo~in

Unit 2 level in torus is 4"

Unit 2 tor.s temperature is 1300 F. and dropping

Unit 2 e-&-.ell te_--eratre is 1950 F.

Unit 2 turbine is on turning gear

Unit 2 has neutron monitoring

The nursin3 station is manned - INobody hasvbeen hurt.

- Tom FulL-cr, BF7TP storeroom, called

Can't set Selox Co.-%Pny in ChattanooCa - r-.tP needs breathin- air

We vill get in touch with Selox and esk the= to send some

breathing air to .BF7TP

50 cylinders breathirn3 air on TVA Contract No. 70-X53-BPA 58

- HJGreen

Service Shops leavin- with fire extinrviishers and an air con-pressor

Fire is out on spreadin", room side

Foam r was used in bullin-, cables - Wasn't fireproof =nd actirn as

blow torch

Athen" fire depo-rtmcnt can charge our air botticZ at BFIP

At 4:30 both turbines on turninZ Cear

Liquid CO2 truck beinG ordered because Cardox system is #cttinc

low LaIrnmD3

4:33
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4:55 - MZarvin :.athis on vay from Chattanooo- to help inzpcct turbine

for pczzible bcarirZ dvaiaCe

4:58 - Selox Co.=-any, ChattanooGa, is sendin• 15 Lottlcs breathir.4 air

to BYP

-rank
4:59 - Operator says to ca•ll ir./Lorg in Atlanta (404) 633-2426

5:10 - HJGreen wants to decide uhat to use on fire

Determined to be "A",ty.e fire - He is being addvised to use

water on fire

Cable trays ?-.=2, 1.), TE, cnd VE were involved -in fire

Two more i=-ediately near these were also involve'"

5:20 - Told =J~reen oay to use water on fire but use wato:- under

controlled conditions

Norman 11oselc- in Atlanta (40L) 633-h012

5:4o - Fred Von Hollen and .Reeford Arnold goirn. to BF? - Told to do

so by FCPrice

6:06 - JDGlover

Enough heat ha- been generated Li cable trays to cause flare

up of fire after being put oul

Haviriz trouble with reactor buildinZ e-Žhauzt farz on unit 1

6:09 - HJGreen says hasn't used water yet. Fire keeps co-inZ bach frum

heat but he wa-nts to hold out for another 30 -Iinutes before

using water.



679

Cable tray: e-tcnd irtto reactor building in a vertical and a

horizontal dirccticn

Jim says construction "candlcd penctrition and it flashed"

vhile sealing a penetration. Price has written statement

from the men.

6:15 - Fitteen breathin;3 air tanks on vay froc Chattanooga

6:22 - Fred Chandler's people say they are getting people in to check

cable ruinn

6:29 - Frank Lon:, Atlanta sending Bob Sullivan and Bill Little and Bower

to the plant

6:50 - HJtreen - Has created a task force to determine the cebles involved

in the fire and a course of action

All control rodz on both reactors

?low fighting fire with water

Lost relief valves on unit 1 because of control air line failure

in vicinity o?' fire

7:00 - Thirty-five =.ore breathing air bottles on my" to BYFP

7:15 - J17;latson called to get more inforrntion on problem

7:25 - Godwin Willians says 'Washington calling him

Ray Sullivan, EM A, Oak Ridge says Zd Giller in Washinrton wants

to know vhat happened. Told hin to tell Giller to call

Frank Lone,, Atlanta. We are keepinr Mr. Long informed

7:47 - ILJGrccn - Fire appears to be out. Unit 2 reactor at 100 psiS.

Feedwater is from hotwell pu.-rop.

Unit 1 bleedinG steam to condenser thru main steri drain lines.

HoldinC at 500 , .,.,ic)3

•/. , .. . . .,
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Unit 1 uzirng control rod drive puswps for feedwater

UWit 2 torus 1060 r.

Unit 1 torus ter-perature is unknown.

- Called Frank Long, Atlanta, and gave him a status report

- JACoffey called ?red Chandler. to tell him that DEED should tal-Z

directly to the cable task force on inforration regarding

cable trays

- Charles lcBride says Bob Duxnnivran "-ýith the F'•nts'%rille Tiýes

heard that a worz.-an was testing a penetration for air

leakage 6.-4tb a candle.

- HJGreen says l1ilton Price is pretty sure that candle stertedc ire.

PleLnin; - PC :-ýeeting to _ ;': ark ;an for tonight.

Gree. s-!ys cable tr:ys outside sprecding romc burned for about 25

feet "expanse raybe in 10 trays. Spreading room looks okay.

Apparently, all-fire outside spreadinZ room. Signs of heat

on floor in control roor.

Pressure on unit 1 has started to cli-_b

:00 - Called Fra-.:. Lon- and told him about the candle possibly .tartirn

%. fire

9:20 - Received folloirint inforn-..ation from Ken.y russell and Fred Ch:ndler

Polyurethene or styrofoam cealant used to seal penetration after

the pol.lrethene set ups, the worz'..-n checks with qondle for

leaks and then zpreys with a fire proofing material. DED soys

workmen were pullinC two new cables thru a penetration when theLXH•I~jI" ".A • _

fire >ccurred PAcgr
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9:30 - Henry Fuc--ell sayz the follov-'ing cable trays were involved:

F., ID, VE, T-,, FL

Only trcy with encineerer :feguarls was 1.9X.

Pulling cable 313143302 fro= panel 9-_.A , unit 3 auxilie.r" instr,-ent

roo= to L80-volt diesel euxilia-y boiler B, panel IIA,

elevation 533, diesel renerator building

9.42 - Operator on unit 2 says relief valves are now open on unit 1

and the reactor pressure is dropping.

9:45 - Z-c-s going hone

9:4f6 - HJGree7 se's routine patrol established in area where fire occurred

React::- building atrosphere prcnounced okay Iry Health 711:Ysiclst

on "--it 1, ALB C&D- shutdc..n boar-s a-parently inopertvve-

con77-os ;robably are Lnoperative

Unit has R3-_-'s and other systez-s in service

Unit .nas relief valves opened. Control rod drives are

auT..,'ir.w-ater to unit 1 - 500 psig reactor pressure

Plan put in spool pieces to cornect the RcIC to use heatir.n

bol.- r steae

Unit " constant air =onitors in service

Unit L water level o.cv

Unit I dr,,-;ell te77-perature unkno--n; torus level unknovn; toris

,te.e raturc un*known
venting

Small vent o-cn on drywell cont'r.--en/:-.r-u standby gas treatment

BreathinC nitr rrived from Chattanoo.,a

Athen: fire departnent left plant

D3
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Geve status to Fraa.-k Long, 'TC, Atlr-nta.

Fran), sas Uazhi.-ton v-nts folloA-wig info-r-ition:

Torus te.-:ýerata.re wrid dryw-ell te.-Žerature P.nd d.yi%:ell. tet.erature

tir-e sequ;ence ,:bcn informantion is w'.ailable

- Gave LTh.czzs latest status

- JRC left control cente. Willie ;:e -. an George Messer will stay

until 8 a.=. CECC =a.eers arld otners left about 10:15 p.=.

Key t---bers will conjr, egate about 7 e.=. 3/23/75

10:L5

1i:00

xI[.J•I IIIJT.• .P 3 .m
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Sum•amrv nr CECC ALt ivItlcs Iat'rh 22-23, 1975

Larry s. fox, Assistant to the Director of rover rroduction, 716 EB,
Chattanoor.a.-

James A. Oppold, Assistant to the Director.of Environmental Planninr,
201 401B, Chattanooga

April 28, 1975

SM24ARY OF CECC ACTIVITIES FOR MiAR•01 22-23, 1975

In response to your request of April 26, I viii provide your inves-
.. i•gatin•• co.ittee with a few brief coeents about the activities

of the Central F-mergency Control Center (CECC) on March 22-23. As
you know, the CECC Director has the responsibility for evaluating,
coordinating, and directing TVA's overall activities involved in
coping with a radiological e=ergency. These responsibilities are
set forth in the Radiological Emergency Plan (REP) which describes
TVA policies, purposes, delecations, standards, and guidelines in
order to protect TVA personnel, plants, and properties, as veil as
the health and welfare of the general public during a radiological
inergency.

J. A. Coffey, Division of Power Production, notified we at 1605 on
March 22, 1975. of the fire at Browns Ferry Nuclear Plant and
Informed me that the REP should be activated and the CECC staffed.
I Immediately informed E. A. Belvin. Environs Emergency Staff
Director, and requested him to alert the State of Alabama. I
arrived at the CECC in the Edney Building at about 1625 and learned
that, as first alternate, I was to direct the CECC. The following
division representatives were notified and asked to otand by on
alert: R. C. Moore, Division of Environmental Planning; D. c. Powell,
Division of Law; and W. B. Brown, Water Control Planning. Active
participants were Dr. R. L. Craig, Division of Medical Services;
C. E. Ecki, Information Office; C. F. .1*.B:ide, Power Information
Advisor, Office of Power; and Cocmunication Coovinator, C. J. Hodges.
I have drafts of 'a chronclogical Aoýg by J. A. Oppold, Dr. R. L. Craig,
and C. J. Hodges.

The CECC notified the Nuclear Regulatory Comisaion in Atlanta of
the Brones Ferry fire at 1703, and at 1712 a follovup contact was
made with the Alabama State Department of Public Health. S-veral
telephone conversations were held with each agency throughout the
night in an attempt to keep each apprised of the situation at Brons
Ferry. This was possible since oral communications and frequent
briefings wcro hold with the Division of Power Production Emereency
Center. At 2105 the Tenneosee State Department of Pt'blic Health
was notified as a public relations .move rather than fulfilling a
requirement of the REP.

.1 ~ VAY VAILBL
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Harry S. Fox
April 28, 1975

StI¥ARY OF CECC ACTIVITIES FOR MARCH 22-23, 1975

Five areas of concern prevailed in the CECC on Yarch 22:

1. Getting the fire out;

2. Maintaining control of the reactors 1 and 2;

3. Detecting, measuring, and controlling any possible radioactive
releases into the environment;

4. Recognizing and controlling all potential hazards in the work
environment; and

5. Observing workers involved in fighting the fire and treating and
caring for anyone who became sick or injured during the fire at
Browns Ferry.

Items 1 and 2 were handled by the Division of Power Production's
Emergency Center; item 3 by the Division of Enviro..ental Planning's
Environs Emergency Staff (see memo, Oppold to Fox, dated April 15,
1975); item 4 by health physicists and industrial hygienists of the
Division of Envi.'.onmental Planning (memos from Oppold to Green, dated
April 21, 1975, copy attached, and from Oppold to Thomas, with copy
to you, dated April 3, 1975, provide respective findings); item 5 by the
Browns Ferry nurses and Division of Medical Services physicians.

There was no evidence of any acute severe injuries or illnesses to any
of the employees examined and followup medical evaluations revealed no
remedial health effects. No radioactive materials were detected in the
environment around Browns Ferry above those normally measured, and inplant
worker radiation exposure was no =ore than normally expected. Several
airborne toxic materials were searched for; only carbon monoxide in
unit 1 reactor buildint was measured in significant quantitien. Because
of the carbon monoxide levels and the unknown makeup of the soot/ash dust,
the industrial hygienists were directed to stay inplant urtil carbon
monoxide levels dropped to a safe level and until, in their professio
opinion, workers cotild safely enter areas affected by the fire wi uL
self-contained air supplies.

At about 2330 the CECC secured for the night. T7o representatives
of the Division of Power rroduction took charge of their Emergeucy
Center. All CLCC participants left with these two individuals
telephone numbers where each .ould be reached during the night.

I,,A D[E
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Harry S. Fox
April 2C, 1915

SUMART OF CECC ACTIVITIES FOR MARCH 22-23, 1975

At approximately 0800 on Harch 23 I vent to the CECC and remained
until about 1615. The log in available on this time period if
needed.

TVA's Radiological Emergency Plan and the activation of the CECC
were effectively implemented in my opinion. In retrospect, the
role of the CECC may have been nLinimal in this incident, but it
certainly provided a necessary function.

Jaaes A. Oppold

JAO:DV
Attachments
Cc (Attachments):

E. Floyd Thomas, 716 EB, Chattanooga (Attn: J. R. Calhoun)
R. L. Craig, 320 EB, Chattanooga

NC: E. A. Belvin, ROB, MS
Wayne Holley, 150 401B, C
P. A. Krenkel, 268 401B, C
R. S. Rainey, ROB, MS
D. M. Trayer, ROB, MS

tINIDIT P
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APPENDIX 7

FINAL REPORT OF TVA PRELIMINARY INVESTIGATION DATED
MAY 7, 1975

FIRE AT BROWNS FERRY NUCLEAR PLANT

TNES SEE VAILrY AUTHORITY

MARCH 22, 1975

FINAL REPORT

OF

PRELIMINARY INVESTIGATING COMMITTEE

MAY 7, 1975
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I. INTrMDUCTION

A preliminary investigating comittee was established on March 23,

1975, to conduct an early fact-finding investigation of the fire

and related events which occurred at the Browns Ferry Nuclear Plant

on March 22, 1975. The interdivlsonal committee consists of the

folloving members:

H. S. Fox, Chairman - Division of Power Production

Charles Bonine, Jr. - Division of Construction

Harry S. Collins, Reporter - Manager of Paver's office

David G. Powell - Division of Law

M. N. Sprouse.- Division of Engineering Design

Felix A. Szctepanski - Manager of Payer's office

The committee's charter is included as appendix A. The committee

reported to the plant on March 24, 1975, to initiate its investigation

of the fire. A preliminary assessment of the damage was made,

numerous Interviews were conducted, and a preliminary report of the

committee's findings was transmitted to the Manager of Power on

April 7, 1975.

11. PURPOSE AND SCOPE

The purpose of this report is to present the committee's findings

of facts on conditions and events relative to the fire and to

provide a point of reference for other evaluations which may be

required.
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This report describes events leading up to, during, and after

the fire until each unit was placed in the cold shutdown condition.

III. FINDINGS

A. Construction and Operational Status of Plant at the Time

of the Fire

Units I and 2 were operating at normal full-load capacity, and

construction work was proceeding on unit 3.

B. Relevant Design and Construction Features

1. Plant

A positive air pressure is maintained In the control bay,

which includes the cable spreading room, with respect to

the reactor building. In order to maintain the pressure

differential, all penetrations between the control bay

and reactor building are designed to provide an air

pressure seal. A vertical cross section of the reactor

building, control room, and spreading room, which is the

area under consideration, is shown as figure 1.

2. Electrical Cable Penetrations

Electrical cable penetrations provide a means of routing

cables through barriers such as floors and walls. They

can be in the form of conduit or special fabricated steel

sleeves.
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a. Wall Penetration as Designed

.The cable penetration where the fire started Is

contained in a 48-inch-square opening through the

concrete wall separating the units 1 and 2 cable

spreading room from the unit 1 reactor building.

Division of Engineering Design (DED) dravings require

the installation of a 1/2-inch-thick steel plate

bulkhead slightly less than 48 inches square in the

center of the opening in the concrete wall. Teo

openings are cut In the bulkhead plate. and two

stacks of five 18-1/2- by 5-1/2-inch steel sleeves

are welded into the openings. The steel sleeves

are 6 inches long and extend 3 inches on each side

of the bulkhead centerline. The vertical clearance

between the sleeves is 4 Inches, and the horizontal

clearance is 5 inches. The steel bulkhead asasmbly

Is framed and attached to the wall inside the

concrete opening by 1-1/2- by 1-1/2- by 1/4-inch

mounting angles. The cable trays abut the wall and

are secured to angle Iron extending horizontally

across the face of the wall. Only the cables extend

through the wall penetration. (Sea figures 2 and 3.)

The design requires that the penetration sleeves, vith

the cables installed. be filled with polyurethane foam

to create an air pressure seal. (See figure 3.) A
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flameproofing compound. Flmemastic 71A, was specified

to be applied 1/8 to 1/4 inch thick over the foam and

the cables cc both sides of the bulkhead for a distance

of 12 inches to form a fire stop.

Field tests were conducted on a typical cable pene-

tration at the site in 1973. Later a test saple was

sent to the TVA Singleton laboratory for fire performance

testing. A DED staff engineer evaluated the test data

and approved the results.

b. Wall Penetration as Originally Constructed

To facilitate sealing of the penetrations and to provide

a practical starting point for filling the space around

the cables withl polyurethane fcan, a nmens of forming

a dam is required to prevent the liquid foam from -

flowing out of the sleeves. A preformed, resilient

polyurethane foam was cut to size for insertion into

the sleeve opening to form a dam. Other materials, such

as styrofoam, were also used In some instances as a back

dam. Pourable polyurethane foam wan applied over and

around the installed cables; after hardening of the

pourable polyurethane foam, sprayable Froth Pak Insta-Foam

polyurethane was used to finish filling the

sleeve. The poural'e foam is used since it more easily

fills the voids between the cables. The sleeve and 12
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inches of cables on both sides of the penetration vera

then coated vith Flamemastic to provide the fire atop.

The steel bulkhead as constructed was mounted in the

opening with the centerline 3 inches from the surface

of the wall on the reactor building side and 23 inches

from the surface of the wall on the spreading room

side, as indicated by dimensiona on figure 4. Materials

in addition to polyurethate foam were used to form the

pressure seal.

3. Materials Used in Penetrations

Materials used for construction of fire stops, atr pressure

seals, and resealing after modifications to penetrations

are described on table 1.

Diligent efforts are being made to secure from the manu-

facturers the phy'sI'8l and chemical properties of the

materials in table 1. items 1-8, and will be made available

If received.

For small leaks in cable penetrations, RTV silicone rubber

was typically used as a sealant. For larger leaks, resilient

polyurethane foam was typically used as a dam or a plug to

contain the RTV silicone rubber or polyurethane foam.

4. Status of Penetration at Time of Fire

The penetration in which the fire started had been originally
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sealed with polyurethane foam. There in evidence that the

penetration had originally been coated with Flamemastic

on the spreading roos side. An examination after the

fire indicates that Flamemastic had been Appli-d to the

umit 1 reactor building side of the penetration at some

time prior to the fire and modifications which made

resealing necessary.

Additional cables had been pulled through the penetration

since Initial installation. In order to make an opening

for additional cables through the penetration, holes were

punched with a wooden stick similar to a broom handle.

This resulted In breaching any flameproofing that had

beez applied. This process usually resulted in pieces

of polyv-rethane and Flamemastic in the penetration being

knocked onto the cables on both sides of the penetration.

This procedure has been generally followed when additional

cables are pulled through completed penetrations. Frag-

ments of these materials were observed on the cables in a

number of other trays adjacent to the penetrations.

C. Activities Preceding the Fire

The areas within the plant are designed such that the air

movement from one plant area to another will always be toward

the area of possible higher radiation. This is controlled by

supply and exhaust fans. The area of the reactor buildtng and
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refueling floor (secondary containment) is the area of lowest

pressure, and any leakage between secondary containment and

other plant areas will be Inleakage into the secondary

containment.

Under certain conditions, the standby gas-treatment system

mst exhaust air from the reactor building to maintain a

negative pressure. In order not to exceed the capacity of

the system, inleakage to the reactor building must be kept at

a minimum.

In the completed plant, -he refueling zone Is common for all

three reactor units. Duriw'g construction an airtight partition

is required between operating units and those under construction;

and one exists between orerating units 1 and 2, and unit 3 vhich is

under construction. Before this partition betwee units 2 and

3 could be removed, It was necessary to ascertaiz the degree

to which the standby gas-treatment system could handle the

added inleakuge from the unit 3 reactor building. The Division

of Power Production (DPP) was requested to run leakage tests

on the units 1 and 2 reactor buildings. The results of those

tests indicated that leakage had to be reduced to a minimun if

the unit 3 reactor building could be included and inleakage

remain within the requirements of the units 1 and 2 t.echnical

specifications.
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In a program to reduce leakage, the Division of Construction

(DEC) wrote workplas 2892. The plan required (1) that all

leaks be identified and listed, (2) that leaks be sealed, and

(3) that work be verified and signed off by an engineer.

The method for detecting air leaks was largely left to the

discretion of the engineer in charge. Several methods have

been employed at Browna Ferry. These include smoke devices,

soap solutions, and candles. The movement of the flame of a

candle was an effective method in locating leaks in dimly

lighted areas and generally was the method used.

A list was made of all leaking penetrations. These were

identified by elevation and wall location, cable tray identi-

fication, and conduit number. The list was given to the

electrical craft supervision with a requirement for the

foreman to sign off for completed items.

Checking the resealed penetrations was basically the sane as

inspecting for leaks. However, experience had shown that as

the number of leaks was reduced, the differential pressure

increased; and other penetrations that originally did not seem

to leak began to show airflow. Therefore, the inspectors

(engineering aide") were instructed to check all penetrations

in their assigned areas. The inspectors were accompanied by

electricians who sealed any leaking penetrations aS they were

discovered. The inspectors often aided the electricians by

checking penetrations as they were being sealed.
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A successful leakage test and Its documented approval were

considered as evidence of the pressure seal's integrity.

For production efficiency, application of the Fl..*mmastic did

not ivmediately follow the sealing activities but was applied

at intervals 4ihen sufficient numbers of seals were made ready.

On March 22, 1975, DEC workers were in the spreading room,

sealing and leak-testing cable penetrations between the cable

spreading room and the reactor building, when (at approximately

1220 hours--all timea are Central Daylight Time) some of the

sealant material in the penetration was unintentionally ignited

at cable tray VE..

D. Fire

1. Spreading Room Area

a. Sequence of Events

Six men were working in the units I and 2 cable spreading

room, checking conduit and cable ;enetrations for air

leaks and sealing leaks.

An engineering aide and an electrician were checking

cable penetrations through the wall between the spreading

room and the u=It 1 reactor building, In a window con-

taining 10 cable trays In 2 vertical rows of 5 trays.

The engineering aide was using a candle flame to detect

air leaks.
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A dilferemtial air pressure existed between the

spreading room and the reactor building, with the

reactor building having a slightly negative pressure

and thus causing air to flow from the spreading room

through leaks into the reactor building.

The aide detected a strong air leak in the penetration

for the second tray from the bottom on the vust row.

The leak was caused when additional cables were pulled

through the penetration, which resulted In breaching

the originally Installed air pressure seal and fire stop.

The electrician could not reach the penetration since

it was recessed into the wall farther than he could

reach.

The aide volunteered to seal the leak for the electrician.

The electrician handed the aide two pieces (about 2

Inches by 2 inches by 4 inches) of resilient polyurethane

foam which the aide inserted into the hole.

After inserting the resilient polyurethane foam into

the leak, the aide placed the candle about 1 inch from

the resilient polyurethane foam.
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The airflov through the leak pulled the candle flme into

the resilient polyurethane for, which sizzled and began

to burs.

The aide immediately told the electrician that the candle

had started a fire.

The electrician handed the aide a flashlight, which was

used to try to beat out the fire with no success.

Another construction worker heard the aide state that

there was a fire and gave the aide some rage to use to

mother the fire, which vas also unsucceasful.

The electrician called fnr fire extinguishers.

When the rap vere pulled way from the penetration,

they were smoldering.

Meanwhile. the other worker brought a CO2 fire extinguisher

to the aide.

The fire burned for about 1-1/2 minutes before the first

extinguisher arrived.
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The entire cotent* of this C02 etinguiher was

emptied on the fire. The fire appeared to be out.

About 1/2 to I misute later, the fire started up

The aide stated that the fire was nov on the reactor

building side of the wall.

Two construction workers left the spreading roo, for

the reactor building to fight the fire.

Tho electrIcian took two fire emtinguisher* to the

aide who remained in the spreading -oon. Zach

extinguisher sare only one good puff.

When the aide received the third extinguisher, he

heard a fire extinguisher being discharged oa the

reactor building side of the vall.

As the aide prepared to discharge the fourth extinguisher,

the spreading rom CD2 system alarm yes sounded; and

a1l workers evacuated the spreading room.

EST CO.R AVAILABLE
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A plant operator, assistant shift engineer (ASE),

after ensuring that no workers were in the spreading

room, attempted to initiate the spreading room fixed

CO2 system from outside the west door to the room

but was unable to do so because it had been deenergized

while workmen were in the spreading room.

The ASE then ran to the east door of the spreading room,

where he restored the electrical power and initiated the

CO2 system, which then operated properly.

Another ASE later operated the CO2 system a second time.

After the CO2 system, had been operated the second time.

the first ASE checked the spreading room and found that

the fire had restarted.

He then directed the fire brigade in fighting the fire

in the spreading room.

At 1310 hours, the ASE in charge of the reactor building

fire requested the Athens Fire Department to come to

the plant.

Employees from the Athens Fire Department assisted in

fighting the spreading room fire.
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The spreading roxm CO2 system was operated one

additional time,

An off-duty shift engineer (SE) arrived about 1500 hours

and took charge of firefighting In the spreading room

and relieved the ASE.

The spreading room fire was extinguished betveen 1600

hours and 1630 hours, primarily by using dry chemicals.

b. Description of Fire in the Sereading Room

The material ignited by the candle flame vas resilient

polyurethane foam.

Once the foam was ignited, the flame spread very rapidly.

After the first application of the CO2 , the fire had

spread through to the reactor building side of the

penetration.

Once ignited, the resilient polyurethane foam splattered

as it burned.

After the second extinguisher vas applied, there was a

roaring sound from the fire and a blovtorch effect due

to the airflow through the penetration.
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The airflow through the penetration pulled the

material from discharging fire extinguishers through

the penetration into the reactor building.

Dry chemicals would extinguish flames, but the flame

would start back up.

c. Equimeat

Portable C0 2 and dry-chemical fire extinguishers were

used in the spreading room fire.

The spreading room fixed C02 systom was activated

three times.

Breathing apparatus (air packs) received limited use

in the spreading room.

The doors to the spreading room were kept open most of

the time to ssist in keeping smoke out of the control

room.

An inpiant fire hose was run from an outlet in the turbine

building to the spreading room. This was not used.
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The Athens Fire Department made available in the

spreading room about 5 gallons of an agent which,

when combined with water, forms "light water."

This was Dot used.

Athens Fire Department employees discussed with

the SE the possibility of using water on the fire

in the spreading room.

No water was used in the spreading room since there

was no assurance that the cables were deenergized.

d. Time of Event

(Approximate times shown with -- )

1220

1230

1235

' 1237

S1240

Fire started in penetration

Two construction workers leave spreading

room fpr reactor building

Plant fire alarm sounded. Fire logged in

SE's log

First fire extinguisher discharged in

reactor building

CO2 alarm sounded In-spreadlig room; CO2

systen operated

Spreading room CO2 system operated second

time
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ASE asstmes direction of fire brigade in

fighting fire

Spreading room CO2 system operated third

time

SE assumes charge of spreading room

firefighting

Spreading room fire extinguished

1500

'~1600-1630

e. Reparting the Fire

Two construction workers left the spreading room at

about 1230 hours to go to the reactor building to fight

the fire.

One worker stopped at post 8D, a construction portal

manned by the Public Safety Service (PSS), and informed

the public safety officer on duty that there was a fire

in reactor building number 1 and took the fire extinguisher

with him to use in fighting the fire.

The officer immediately called the SE and reported a fire

in unit 1 reactor building.

The ASE who received the fire report immediately gave

the westage to the SE and the unit 1 operator and then

proceeded to the control room and switched the fire

alarm to assure continuous sounding.
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The unit operator (1S) inmediately began to announce

over the PA system that there was a fire in the

unit 1 reactor building.

At this time, operators in the control room did not

know the exact location of the fire.

An ASE located the fire in the unit 1 reactor building

shortly after the construction workers had begun to

fight it there. ha telephoned the exact location to

the operators In the control room.

Shortly thereafter another ASE in the reactor building

reported the spreading room fire to the operators in

the control room.

2. Reactor Building Area

a. Sequence of Events

When workers in the spreading room say that the fire had

spread into the reactor building, two construction

workers left the spreading room and proceeded to the

reactor building to fight the fire.

One worker told the public safety officer at post 8D that

there was a fire in the reactor building and took a fire

extinguisher with him. The other construction worker
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proceeded to the reactor building where he met a third

worker; each of the three workers took a fire extinguisher

to the fire.

All three workers arrived at the fire at about the same

time. It was burning in the trays which were 20 feet

above the second floor of the reactor building. One moved

a ladder, already at the scene, next to the fire. Another

worker climbed the ladder and discharged a dry-chemical

extinguisher on the fire. This appliastioD knocked down

the flames, but the fire flared up again.

One of the workers alerted other workers on the second

level of the unit 1 reactor building of the fire.

The worker who applied the first extinguisher was affected

by the smoke and fumes around the cable trays at the top

of the ladder.

The unit 1 control room operator was Informed by telephone

of the precise location of the fire by a plant operator

on the scene.

An ASE then arrived and, along with another operator,

discharged a CO2 and a dry-chemical extinguisher
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simultaneously on the fire. The ASE assumed charge

of firefighting activities. Construction workers

were Instructed to leave the operating uwits.

Smoke was becoming so dense that breathing apparatus

was required; approximately 5 minutes after it was

requested, it was available. Ur-til it arrived, C02

was applied to the cable trays frcm the floor.

Aftor the breathing apparatus (air packs) arrived,

it was utilized In fighting the fire until

visibility became so bad that the workers could not

get near the fire. The smoke backed them up to the

area of the reactor building closed cooling water

system heat exchangers.

The ASE left the fire to assist in unit shutdown. An

assistant unit operator (AVO) assumed charge oi

firefighting activities. The first floor of the

reactor building was also evacuated. The AVO went to

the control room due to some Ill effects of the snoke.

Another ASE assumed charge of firefighting activities.

Power to the elevator was lost. The second floor of

the reactor building was then evacuated. Some time
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was utilif..d to chock 5 floors of the reactor building

for the elevator to ensure that no on* was trapped on

the elevator. A head count was made, and from that

point on a count was kept of all personnel leaving and

entering the reactor building.

About 1330 hours, lighting was lost in the reactor

building.

Limited firefighting was resumed in the reactor building

for a period betveen 1430 hours and 1500 hours. A wire

was used to rig a guideline. At this time the fire was

still confined to the area in the cable trays near the

north wall and had not proceeded very far on the south

trays.

At this time, the doors between units 1 and 2 were

opened, which improved visibility on the second level

of unit 1 to about 5 feet.

At about 1630 hours, the SE who had been directing

activities In the spreading room took charge of fire-

fighting in the reactor building in order to concentrate

activities there. The SE consulted the plant superin-

tendent frequently during fighting of the reactor

building fire.
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On inspection of thc '.-e at 1630 hours, the major fire

was in the cable trayb t .,,ing south from the pene-

tration, with a smaller f:.re In the cable trays running

vest from the penetration.

The SE established a routine of sending 2 to 3 people in

at a time to fight the fire, 'using dry chemicals primarily.

Shortly after 1630 hours, temporary d.c. lighting was

strung on the second level of unit 1.

A rope was utilized as a guideline, which assisted

employees from the Athens Fire Department in approaching

the fire to inspect it. The SE went into the vicinity

of the fire between 1730 hours and 1800 hours.

On one of his trips into the second level, the SE laid

out the fire hose installed there and checked to ensure

that water was available. The plant superintendent

authorized the use of water as an emergency backup, for

example, in case a worker's clothing caught fire.

Otherwise, there was a decision not to use water on the

fire due to the electrical shock hazard. The Athens fire

chief suggested that water would be the best thing to

use on the fire if it could be used.
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The SE suggested to the plant superintendent that

water be used on the fire. The superintendent made

the decision to allow the Athens Fire Department

employees to use water on the fire.

Water was initially applied to the trays running west;

however, from the floor level, the water would

effectively reach only the bottom tray. Athens Fire

Department employees attempted to utilize oev of their

nozzles on the hose, but the thread did not match; and

the nozzle came off when pressure was applied.

Water was also applied to the fire in the cable trays

along the north wall and successfully extinguished it.

Firefighteit besge using Chsex respirators as the

supply of compressed air for the air packs ran low.

The SE and two other operations workers entered the

ar"a of the fire to utilize water to fight the fire.

The SE took the hose and climbed within four feet of

the fire with assistance of the other two men. He

sprayed water on the fire in the south cable trays for

approximately 10 seconds, which extinguished the fire.
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The fire hose was left stuck In a position so that it

continued to apply water to the south cable trays.

The second level was entered again end water reapplied.

It was then determined that the fire was out. There

wer subsequently some reports of sparks, but investi-

gation failed to reveal any further fire.

During the course of the fire, it was noticed that a

small diameter station control air line under about

90 pounds of pressure, running along the north wall,

had parted. The line was later isolated.

Several fire extinguishers vote discharged early in the

the fire from the third floor through an opening in

the floor, but all missed the fire in the cable trays

since the opening was not directly over the fire.

b. Description of Fire in Reactor Building

The fire was initially observed in the lover cable trays,

extending out from the penetration a distance of 2 to 4 feet.

Height of the flames varied from a few inches to a

few feet, dying down as extinguishing materials were

applied end flaring up between applications. The

flames were coming straight up.
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Some polyurethane foam was flowing from the penetrations

into the trays, and bright yellow flames were coming

from the penetrations.

The fire did not advance significantly into the south

trays until after 1500 hours.

Scaffold boards had been previously placed below the

trays in the unit 1 reactor building, near the cable

tray penetration where the fire started. These boards

vwee used to work from in pulling cables through the

penetration. These boards were charred by the fire.

The charring did not extend to the side away from the

fire, indicating little influence an fuel for the fire.

c. Equipment

Portable CO2 and dry-chemical fire extinguishers were

used in the reactor building fire.

HSA air packs were used that had a rating of 30 minutes

for moderately heavy activity of the user. A cascade

system of large air cylinders was available for charginR

the packs, but the supply was eventually depleted.

There are no air compressor facilities at the plant to

fully recharge the air packs. The charges in some
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air packs did not last 30 minutes. Air packs from

Athens Fire Department vere also used along with their

recharging facilities on their truck and at their

station in Athens.

?SA Chemox respirators were used. Several users

experienced difficulty vhen using these for very

strenuous activity.

tThe fire hose and nozzle provided in the second level

of the reactor building functioned properly and

successfully extinguished the fire.

A nozzle from the Athens fire truck did not fit the

threads on the hose on the second floor of the reactor

building.

Ladders present on the second level of the reactor

building were utilized.

Tenporary d.c. lighting was utilized.

A vire and a rope vere utilized as guidelines.

A fire hose was laid out on the third floor of the

reactor building but was not utilized.
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d. Time of Events

1230 Tvo construction workers leave spreading

room for reactor building

% 1237 First fire extinguisheor discharged in

.reactor building

% 1240 Unit operator informed of weact location

of fire in reactor building

? Air packs requested and received

% 1310 ASS requested that Athens Fire Department

come to the plant

% 1330 Lighting lost in reactor building

% 1645 Temporary d.c. lighting installed

% 1835 Water applied to fire

% 1930 Fire determined extinguished

a. Minor Fires on Thrusday, March 20

There were two minor fires on Thusaday. March 20,

arising from the use of candles for leak-testing in

electrical cable penetrations different from the

penetration involved in the March 22, 1975, fire. In

the first fire, the candle flame ignited some RTV

silicone rubber. The construction worker using the

candle extinguished the flareup with his fingers.

In the second fire, the candle flame ignited dust and

debris in the cable troy. The fire lasted about 30 seconds
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and was extinguished vith a discharge from a CO2

extinguisher.

The first fire was reported orally to construction

supervisory workers; the second fire vas entered in

the SE's log and reported in writing to construction

supervisory workers.

There was no dangae from either fire.

E. Effect on Plant System and Operations

1. Status of Plant Operations Prior to Fire

At the time of the fire on March 22, 197S, units 1 and 2

were each producing approximately 1,100 Iio gross. Unit 1

was declared In comercial operation on August 1, 1974, and

unit 2 on March 1, 1975.

2. Unit 1

The ignition of the fire in the cable penetration has been

established a accurately as possible to have occurred at

1220 hours on March 22, 1975. The first Indication of its

effect on unit 1 operation cm 20 ainutes later, at

1240 hours. This was 5 amnutes after the O's were notified

of the fire and the alarm Initiated at 1235 hours.

The first effect on the unit was almost simultaneous

annunciation of several events: residual heat removal (MIR)
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or core spray (CS) automatic blowdown permissive, reactor

water level low-automatic blowdovn permissive, and core

cooling system/diesel initiate.

At this point the UO observed that normal conditions of.

reactor water level, reactor steam pressure, and dryvell

atmosphere pressure existed.

Over the next 7 to 8 minutes, a mounting number of events

occurred, including the automatic starting of RHR and CS

pumps, high-pressure coolant-injection (HPCI) pump, and

reactor core isolation coolant (RClC) pump; control board

indicating lights were randomly glowing brightly, dimming,

and going out; numerous alarms occurring; and smoke coming

from beneath panel 90-3, which is the control panel for

emergency core cooling systems (ECCS). The operator

shut down equipment that he determined was not needed, such

as the RHR and CS pumps, only to have them restart again.

When the reactor power became affected by an unexplained

runback of the reactor recirculating pumps, the SE instructed

the operator to reduce recirculating pump loading and

scram the reactor. While this was being done, the

recirculating pumps tripped off. The reactor was scrammed

by the operator at 1251 hours.
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The turbogenerator was then removed frou service; stem

from the reactor yes bypassed around the turbine to use

the condenser as a heat sink; and unneeded condensate,

condensate booster, and reactor feed pumps were removed

from service. One of each pump was left running to

maintain reactor water level. Beginning at approximately

1255 hours and continuing for about 5 minutes. several

electrical, boards were lost, supplying control voltages

and power voltages of 120, 480, and 4,160 volts a.c. and

250 volts d.c. These mainly affected reactor shutdown

equipment.

As a result of the loss of these electrical boards and

previous effects, many of the systems used in cooling the

reactor after it is shut down became inoperative. This

included the IRH system, core spray system, HPCI, and

RCIC. This is attributed to loss of valve control signals,

valve power voltage, motor control signals, motor power

voltage, or a combination of these. In addition, may of

the instruments and indicating lights were put out of

order. Also, the outboard main-stean isolation valves

(HSIV's) closed. This isolated the steam generated by

reactor decay heat from the condenser heat sink. The

valve closure also isolated the stem supply to the turbine-

driven reactor feed pumps, and consequentl7 this high-

pressure source of water to the reactor was lost. At this
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time the water input to the reactor was limited to the

control rod drive pumps as a high-pressure water source

since the stem pressure built to a pressure of 1,080 psi

and was being relieved by automatic operation of the

relief valves to the suppression pool.

Alternative systems were available and were used effectively

to shut down and cool the reactor. This was accomplished

by manual opening of the relief valves to reduce reactor

pressure below 350 psi where the condensate booster pups

could pump an adequate supply of water to the reactor. The

reactor water level decreased during this operation, but It

did not drop below a point 48 inches above the top of the

active fuel and was returned to normal level by 1345 hours.

Early in the chain of events, the diesel generatore started

and were allowed to run on standby. During a short period

of time the four diesel generators were used to supply

their respective shutdown buses. About 1443 hours one of

the diesel generators became unavailab'le.

Soon after the loes of electrical boards, operating

workers began attempts to restore the electrical supplies.
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Initially, this wes generally unsuccessful. Attempts to

manually position valves and locally operate the equipment

were hampered by darkness and the smoke and fumes from the

fire filling the reactor building, requiring the use of

air-breathing packs. Some smoke and CO 2 came into the

units 1 and 2 control room from firefighting efforts in

the spreading room, but it was not necessary to vacate the

control room at any time. Two of the operators in the

unit 1 control area donned breathing apparatus for a short

period of time because of the smoke and fumes. To

establish the electrical supply boards, maintenance

electricians joined the operators in isolating faulted

circuits in order that the boards could be reenergized.

This was done over several hours, and needed equipment

to provide suppression pool cooling and reactor long-term

shutdown cooling was gradually made available.

With adequate electrical power, along with some manual

valve alignmuent, the operators established suppression

pool cooling at 0130 hours on March 23, 1975, 12 hours

39 minutes after the unit 1 reactor was scramed. Normal

reactor shutdown cca4ing was achieved at 0410 hours on

March 23, 1975, 15 hours 19 minutes after the unit was

scrammed.
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3. Unit 2

Nine minutes after unit 1 was scrammed, abnormal events

began occurring on unit 2. At 1300 hours the 4-kV shutdown

bus 2 deenergized; and the operator observed decreasing

reactor power, many scram alarms, and the loss of some

indicating lights. The operator put the reactor in

shutdown mode, and it scrammed at 1300 hours.

The turbine was immediately tripped, along with the reactor

feed pumps. In" approximately 4 minutes after scram, the

?MTV's closed, isolating the reactor steam from

the condenser beat sink and the reactor feed

pumps steam supply. RCIC was imumediately initiated for

reactor water level control and the iIPCI to aid as a heat

sink for the steam being generated in the reactor by

decay heat. These two systems tripped several times over

the next hour, and at approximately 1345 hours HPCI became

unavailable. RCIC continued to run and supply high-

pressure water to the reactor.

W~hen suppression pool temperature began to increase from

relief valve steam heating, RHR suppression pool cooling was

established at 1320 hours; and the temperature of the water

in the torus did not exceed 135" F.
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When the NSIV's closed, reactor pressure was relieved by

manual operation of the relief valves. Manual operation

of the relief valves was lost at 1320 hours and the

relief valves lifted intermittently on pressure until

1415 hours, when manual operation was restored; and the

reactor was depressurized by use of the relief valves.

At 2010 hours the MS1V's were reopened, making the condenser

heat sink available. At 2020 hours on March 22, 1975,

equipment was made available to establish operation of the

RHR system to be used for reactor long-term shutdown cooling.

This was 7 hours 20 minutes after the unit was scrmed..

4. Detailed Operatinij Events. Operator Action, and Equipment

Response and Nonresponse

Tables 6 and 7 provide the sequence of events, operator

alton, and equipmnt response which occurred during the

fire and until conditions were stabilized (initiation of

shutdown cooling) on both units I and 2% The events

listed on tables 6 and 7 are a&tanged chronologically,

with the best possible establishment of times without

the benefit of complete operator logs.

Most of the time, particularly during the early stages of

the fire, operators vere too busy to log the frequent events

and actions. Some of the times and facts were established

by charts and printers but for the most part by interviews

with operating personnel, both individually and in groups.
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5. Status of Major Plant tqguipm-nt and System and Plant Para-ters

at the Initiation of Raactor Loin-Term Shutdown Coolinjt

a. Unit 1 at 0410 hours on March 23. 1975

Reactor coolant temperatuce 360" T

Rtactor vessel water level normal

Suppression pool water level +5"

Suppression pool water temperature 1530 F

Control rod drive pimp and condensate pumps providing

makeup water to reactor vessel

Standby liquid control system available

Core neutron monitoring provided by two temporary

source range uonitors counected outside primary

containment with the monitors manned by a licensed

reactor operator in comunication with a licensed

reactor operator in the control room

Primary and secondary qontainment integrity being

maintained

All 4-kV shutdovn boards available

Shutdown bus 2 available and supplying offsite power

to the shutdown boards

Remote Indications (imps, watts, and volts) being read

locally at shutdown boards where equipment operation

required

Diesel Senerators A, B, and D available and operable

from shutdown boards--diesel generator C unavailable

because of control cable problem
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iR3 loop I pumps and valves available

RH1R loop 11 pump Z and valves available

Control for 3 RHR pumps ..allable from control room;

control from local stations for most valves

All loop I and loop 1I core spray pumps and valves

available

Four relief valves remotely operable from unit control

board

No automatic initiation of diesel generators, core spray

system, or RHR system in low-pressure coolant-injection

(LWI) node available

Suppression pool cooling in service

Suppression pool water level indication and dryvell pressure

indication operable

Train A of standby gas-treatment system operable

Control rod drive pump in operation-system flow and

pressure Indication unavailable

Process computer in service (40 analog inputs damaged

by fire)

Telephone coemunication out of service for unit 1

reactor building, offgas vent building, and stack;

in service for other areas

Liquid monitor on the effluent from the reactor building

closed cooling vater system, ray cooling water, and

residual heat-removal heat exchangers out of service.

.* '." . , "



728

-37-.

Grab samples of effluent water ta!:en periodically

by chemical laboratory personnel.

b. Unit 2 at 2240 hours on March 22, 1975

Reactor coolant temperature 260 F

Reactor vessel water level normal

Control rod drive and condensate pumps providing

makeup water to reactor vessel

All RHR pumps operable

RPCI pump inoperable

Core spray loop I pumps A and C and RHR loop I pumps

A and C operable only from shutdown boards

Conditions of long-term reactor shutdown cooling were

considered normal

F. Damage Assessment (Cable Tray System, Conduit and Groumaing

System, and all Cables Routed Through These Raceway Systems)

This section summarizes. the extent of the physical damage to

the cables and the raceway systems inrolved in the fire at

Browns Ferry on March 22, 1975, and indicates the detail to be

found in a complete report provided by DED for use in the

restoration program. The complete report is numbered BF-DED(BlnP-1).

Excluded from the damage assessment are the effects of faults

in these cables to mechanical and electrical systems; damage

to other equipment resulting from products of combustion and

the chemicals and water used in extinguishing the fire; possible

structural and concrete damage; and damage outside the zone of

Influence of the fire. These areas are being evalusted in

detail by others within TVA.
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A fire consultant has been retained by DED to perform a thorough

investigation vith the purpose of providing a factually accurate

and professional determination or assessment of the mechanisms

and their Interactions responsible for the initiation, prop&-

gation, magnitude, duration, and extent of damage of the fire.

The consultant's report has not been received at the time of

issuance of this report.

1. Zone of Influence of the Fire

It has been determined that the fire started when an open

flame came into contact with material used as the seal

around the cables where they penetrate the yall between

the units 1 and 2 control bay spreading room and the unit 1

reactor building. Figures 5 and 6 indicate the area being

considered in this description. Figure 6 shows the zone

of influence of the fire. Figure 7 shove a cross section

of trays near the point where the fire started. The cables

and raceways in the spreading room were damaged approxi-

mately 5 feet north of the wall penetration; and the fire

propagated along all trays, as marked on figure 8, in the

reactor building on floor elevation 593. Many photographs

were taken, and 10 key ones are included in this report as

appendix B. Figure 9 shows affected trays and their

intersections In si ngle-line representation. Checkpoints

used for routing cables on each cable tray are also shown.

(See table 2 for loading of cable types onto each tray at

each checkpoint.)
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Visible damage In the reactor building vwa observed east

along the double stack of 3 trays to the vall betveen

units I and 2, south along the 4 'trays to a fire stop

approximately 28 feet from the vwal between the reactor

building amd the control bay, and vest along the double

stack of 5 trays, for a distance ýof approximately 38 feet

from the vail betveen units I and 2. Cables vere also

dmaged on 2 of the A vertical trays from the top about

10 feet down, mad cables in 1 of the other 2 trays were

damaged about 4 feet down. ligures 10-12 show the gone

of influence of the fire for all dmaged or asamd-dmaged

conduits and grounding systems.

2. Identification of Din~aaed Conduits. Cable Trays, and Cables

Routed Through Raceways

A total of 117 conduits and 26 cable trays was damaged by

the fire, and It is assumed that all supports for the

racevay system were also dmsaged. There was a total of

1,611 dmaged cables, and these are tabulated on 204 cable

tablulatlon shoots prepared by DED. Table 3 is a sample

sheet of the 204 cable tabulation sheets vhich shoe the

purpose of each cable and other pertinent Information

needed by DEC to be used in a procedure for identification

and removal of damaged cables.

This procedure is being vritten by DEC to require that

the damaged portion of each cable be identified and measured
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during its removal. This procedure will also require

that a section of the undamaged portion of each cable be

rmoved, identified, and stored for future reference. This

section will be cut to assure that all manufacturer's data

stamped on the outer jacket will be included in the sample.

As of this date there have been 1,169 cables identified as

damged for unit 1, 75 for unit 2, 27,for unit 3, and

340 co-mon to plant. Of the total cables identified and

listed in table 3, it was determined that a total of 628

safety-related cables was damaged. These are grouped

into categories shown on table 4.

The bare ground cable used for grounding the cable tray

system was also damaged by the fire. It was routed

along the 480-volt power trays FM, FK, and FO-ESII

through the zone of influence.

3. Materials Available as Possible Fuel For the Fire

Of the 1,611 cables, there were 65 different-type cables

involved in the fire, as listed on table 5. Figure 7

shows a cross section of the cable trays where the fire

started. (See table 2, sheets 8 and 9, for the type

cables found there.) These types are representative of

each voltage level tray in the ares. Types W•B through

WNF are power and control cables manufactured in accordance

with TVA standard specification and are composed of
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insulating material footnoted on table 5, ?hoots, 2, 3,

and 4. The resaining types are signal cables which are

specified and documented on numerous individual contracts.

These are composed of insulating material footnoted in

table 5, sheets 2. 3, and 4. In all cases, the ctual

types used will be verified in the removal of cables

and will be Included in the final DED report BF-DED(BHP-1).

The filler materials in these cables and cable ties are

Included in the listing at the conclusion of this section.

Another possible "fuel" was the vall penetration pressure

seal materials used between the spreading room and the

reactor building. A typical penetration is shown in

figures 2 and 3. The sealant material was polyurethane

expandable foam, a pressure seal, which is covered with

Flamemastic, a flameproofing compound. Another sealant

material which is a possible fuel source would be the

RTV silicone rubber compound used in sealing conduits

through walls and in some cases to seal around new cables

added through penetrations.

4. General List of Materials Associated With the Fire

a. Candle

b. Polyurethaze foam, Froth Pak Insta-Foam

C. Polyurethane, pourable type

d. Polyethylene
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e. Nylon

f. Cross-linked polyethylene

g. Polyvinyl-chloride

h. Hylar

i. Aluminum foil and rigid aluminum conduit

J. Polyoleflus

k. Chlorosulfonated polyethylene

1. Neoprene

m. Fiberglass

n. RTV silicone rubber

o. Galvaiiznig material on raceO,3ys

p. Carbon

q. Thermoplastic nonhygroscopic cable filler material

r. Preformed, resilient polyurethane foam

a. Marilnite panels

t. Styrofoam

u. Copper

V. Steel

v. Flammastic 71A

C. Radiological Assessment

Based on interviews with the plant health physics supervisor and

the plant chemical engineer, and information provided by the

Plant Results Section and the Divisin of Environmental

Plannzig, the following has been established.
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1. Releases Within the Plant and Personnel Exposures

a. At the time of the fire, one health physics technician

was present at the facility. As requested, off-shift

technicians reported to the plant, with the health

physics supervisor arriving at approximately 1600 hours.

At one time as many as 9 health physics workers were

onsite.

b. Direct radiation surveys conducted within the reactor

building indicated there was no increase in direct

radiation above normal levels.

c. Numerous samples to detect airborne radioactivity present

within the reactor buildings shoved that the only signifi-

cant particulate or halogen isotope present was the

isotope Rubldium 88. a daughter product of the fission

gas Krypton 88, with a half-life of 17 minutes. The

buildup of Rubidium 88 Is attributed to the shutdowns of

the reactor building ventilation systems during the fire.

d. Analyses of the samples shoved the maximum concentration

of this Isotope approximated only 35 percent of the

maximum concentration permitted under N.RC regulations

in 1OCFR20 for a 40-hour workwek.
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e. Folloving the fire, a numbor of individuals, including

operations and construction workers, who were considered

the most likely to have received internal radiation

exposure from being in the unit 1 reactor building, were

whole-body counted (on March 24 and 25). All whole-

body counts shoved no indication of internal deposition

of radioactive material.

f. Based on dosimetry information, no plant Individual is

shown to have exceeded the daily radiation exposure

limit; and the film badge readings for the Athens Fire

Department enployees Indicated they received no

detectable radiation exposure.

2. Releases From the Plant

a. As a result of the fire, the radiation detectors that

monitor the ventilation air exhausted from the unit 1

and the unit 2 reactor buildings were'made Inoperable.

The unit 2 monitor was restored at about 1900 hours on

March 22, 1975, and the unit 1 monitor restored at

1600 hours on March 23, 1975.

b. During the course of the fire and the time the monitors

were out of service, grab samples were taken from the

units I and 2 exhausts on the reactor building roof

starting at' approximately 1645 hours sad each hour
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thereafter and analyzed in the plant radiochmistry

laboratory to determine concentrations of radioactivity.

Charcoal filter and partliculate filter samples were also

taken from these airstreams periodically during the

even t

c. All other required building ve tilation duct monitors

and the plant stack release monitors reained operable.

d. Camsa spectrum analysis of the grab samples Indicated

that the principal isotopes present were Xenon 133,

Xenon 133m, Krypton 85m, and the Rubidium 88 detected In

the inplant air samples. Analysis of the charcoal

samples indicated no detectable amount of iodine.

e. Review of the airborne release rate Information shove

that the total plant release rate was the highest at

2200 hours on March 22 and corresponds to about/8 percent

of the technical specification'allowable limit for gross

activity release.

f. Liquid radwaste is discharged from the plant periodically

and on a batch basis. The last batch released before

the fire occurred was on March 19. While as a direct

result of the fire the liquid radvaste monitor became
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Inoperable, no release from the plant-was being made

at the time; and the vonitor was returned to operation

on March 24 before the next batch was released.

3. Environmental Consequences

a. While not required, the Environs Radiological Emergency

Plan was activated for precautionary purposes at

approximately 1500 hours on March 22, with the Environs

Emergency Staff remaining active until approximately

0500 hours on March 23.

b. A report on the radiological environmental consequences

of the fire, made at the committee's request, is

summarized below:

(1) Analyses of air particulate and charcoal filter

samples collected by monitoring teams in the

downwind direction from the plant, based on continual

evaluatiou of data from the plant's meteorological

station, show that no radioactivity except that due

to naturally occurring radionuclides was detected

in the environment.
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(5) The report states that "Based on actual measurments

and collected data, calculations shbothat during the

incident at the Browns Ferry .NuclearePlant, amounts

of radionuclides released to the envImonment were

well below the plant technical speciftc-tion limits.

Conservative calculations show that the radioactivity

released to the environment had a very minimal and

insignificant environmental Impact."

H. Personnel Injuries

Information provided by the TVA medical director states that 7

TVA employees (6 from DPP and 1 from DEC) reported to the Browns

Ferry construction project medical office and the health station

with complaints associated with smoke inhalation. Under the

direction of a TVA physician, each was evaluated and treated

by the nurses on duty-and released with instructions to report

immediately any delayed effects. ,Shortly after being seen, one

of the enployees reported the onset of generalized chest

discomfort on respiration. He was referred Immediately to a

local hospital, vhere-he vas examined and released by the

physician. None of the employees revealed evidence of severe

effects from their exposure.

Followup medical evaluations revealed no residual effects from

the activities and exposures associated with fighting the fire.
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Ahere has been no medical Indication for lost time from work,

Each employee was medically approved to resume full duties on

the next scheduled work shift.

I. Adm Isitrative Controls

1. DPP-DEC Interface for Work by Construction Forces in an

Opiratlng Unit

a. Under DEC Quality Control Procedure BF-104, Administrative

Procedures to Haintaiw Physical Separation Between

Construction and Operating Units and Control of Work in

Restricted Access Areas, all modifications and completion

work required on a licensed unit by construction employees

are done under a vorkplan. This procedure also specifies

(1) that workplans can be written by either DEC or DPP,

(2) must be approved by the DEC coordinator, and (3) the

DPP coordinator will determine the level of review

required within DPP and finalize approval with hit

signature.

b. BlNp Standard Practice BFA-28, Plant Modifications.

describes how modifications to the plant will be requested,

performed, and documented, Including the approvals

necessary, depending on whether the modification is

categorized as safety related or nonsafety related.
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c. The work being performed at the time the fire started

was approved by the DEC coordinator and authorized by

the DPP plant modification coordinator under BWNP

workplan 2892 which was issued under BF-104 on

March 7, 1975.

d. On workplan 2892, the work to be perforried is described

as folloes: "Check electrical and mechanical sealing

for secondary containment. (1) make a punch list of

sleeves and cable penetrations that require sealing,

(2) complete sealing, (3) ve.-ify and sign off areas

that were found leaking."

A list of identified secondar containment air leaks

is attached to the workplan.

e. The space provided for identification of drawings

associated with the work has the letters N/A (not

applicable) entered.

f. A review of workplan 2892 and applicable administrative

rrocedures indicates the work being performed under this

workplan was not processed as a modification under

BFA-28 but was processed under BF-104 which does not

require that an unreviewed safety question determination

be made according to the provisions of 10CFR50.59.
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2. Construction Work Control

With regard to the control of the work being performed by

construction forces, the cosittee established the following:

a. There were no written procedures or work Instructions

covering the sealing and testing of penetrations for

the original installation or the modifications except

for notations on DED drawings.

b. At the time the fire started, the engineering aide whose

assigned responsibility was to inspect the work (i.e.,

to find the air leaks) was actually doing the work

himself (i.e., plugglng the leaks) instead of the

Journeyman electrician.

3. Fire Reportinl

a. The existence of a fire was not reported immediately by

construction workers discovering the fire. When reported

to the PSS officer manning construction portal post 8D,

the exact location of the fire was not specified.

b. BFNP Standard Practice BFS3, Fire Protection and Prevention,

instructs DPP personnel discovering a fire, whether in a

construction area or an area for which DPP is responsible,

to report the fire to the construction fire department,

telephone 235. BFNP Fire, Explosion, and Natural Disaster
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Plan instructs personnel discovering a fire to dial

299 (PAX). The construction extension cannot be

dialed from the PAX system, and the plant extension

cannot be dialed from the construction phone system.

c. Dialing instructions for reporting fires are located

on telephones and are' also included on the emergency

procedure sheet posted at various locations in the

operating areas.

4. Work Hazards Control

While control requirements exist for certain potentially

hazardous work, e.g., wel ding and burning operations, no

written procedures or instructions have been issued at

Browns Ferry regarding the introduction into and use of

potentially hazardous materials or substances in connection

with construction work in operatft' plant areas such as

ignition sources and flammables.

J. Other Findings

The possibility of sabotage was investigated, and no reason to

suspect sabotage was found.

IV. OTHER CENERAL INFORMATION

A. Central Emergency Control Center (CECC).

1. The CECC was activated on March 22, 1975, during the Browns

Ferry fire as a precautionary measure, although no
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radiological emergency existed. The CECC was directed from

the Edney Building In Chattanooga, beginning at 1525 hours

CDT on March 22, 1975, by the Assistant to the Director of

Environmental Planning. Other available members of the

CECC were notified of the fire.

2. The CECC performed a valuable function-keeping the Nuclear

Regulatory Co-missfon (in Atlanta), the Alabama State

Department of Public Health, and the Tennessee State

Department of Public Health informed rather than fulfilling

a requirenent of the Radiological Emergency Plan (REP).

The CECC was in direct comeunication itch the DPP Emergency

Control Center.

3. The CECC office was secured at 2230 hours on March 22, 1975.

B. DPP Emergency Control Center

1. The DPP Emorgency Control Center in Chattanooga was established

at 1510 hours on March 22, 1975, with the Chief, Nuclear

Generation Branch, in charge. By 1630 hours, approximately

20 DPP staff members had assembled at the control center,

including the division director and other key management

personnel. The branch chief and others were in frequent

conunication with the superinte-nent at Browns Ferry. This

management tem participated in all major decisions associated

with the plant operation and firefighting activities.
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2. The major group of the staff assembled left at 2200 hours

on March 22, 1975. A small group manned the DPP Emergency

Control Center until 1500 hours on March 23, 1975.

C. Other Programs for Repair and Return to Service of Equipment

A number of programs have been initiated to evaluate various

aspects of the fire and its consequence and return to service

of the equipment. A memorandum from E. F. Thomas to R. H. Dunham

and H. H. Mull dated March 28, 1975, subject "Repair of Damase

Caused by the Cable Fire and Return to Service of Brovns Ferry

Nuclear Plant Units 1 and 2" has been issued and is being updated

to provide directions for these efforts.
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DESCRIPTION or sFwiALT! I~ Ass'ocrAToDW~ wrrPnm)RATIox9*

Item Description Manufacturer

1. Froth Pak Insta-Foam Insta-Fosm Products Company
Joliet, Illinois

Froth Pak Insta-Fosm is the trade name for a kit using an aerosol dispensing
unit which contains the chemical compnents for making rigid polyurethane
foam. Ain the unit is activated, high-quality troth form is dispensed from
two pressurized containers, forming a rigid cellular polyurethane product
in less than 1 minute.

2. Polyurethane Pourable type Witco Chenical Company
Part A New Castle, Delaware
No. 0293A

Pc'.rable type
Part B
No. 67010

Polyurethane, pourable type, produces a rigid cellular polyurethane product
similar to that produced by the Froth Pak Insta-Foam. The liquids, part A
and part B, are mixed equally by pouring back and forth between two
containers until mixed and reaction starts. Before it expands, it sore
readily flows into small crevices to effect a better seal upon expansion.

3. Fln.astic 71A Dyna-Therm Corporation
598 West Avenue
Los Angeles, California

DYna-Therm Flamemastic coatings are compounded of thermoplastic resinous
binders, flame-retardant chemicals, and inorganic inccrlustible fibers.
They have a grw fibrous appearance when dry.

4. I-rinite panels No. 36, type B Johns-anv•lle

Marinite panels are composed of incombustible asbestos fibers, diatomaceous
silica, and a hydrothermally-produced inorganic binder. They were
originally developed to isolate mnd prevent the spread of shipboard fires.
They are hard, dense boards.

5. Resilient polyurethane foam Hickory Springs Manufacturing
Company

2200 Min Avenue, SR.
Hickory, North Carolina

Resilient Polyurethane foa is a preformed, resilient, cellular polyurethane
foam material which was developed primarily to make furniture cushions.

6. Styrofoa --- Unknown

mStrosl, is a lightweight, preformed thermal-insulating material and packing
mterial It is co nly used for making Ice chests. It is readily found
on construction sites since it is also used as protective packing material
for fragile equipment.

TAIX 1
BMW 1I F 2
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Description

7 . RTlO IM 'it* iliecone rubber Genesal Electric Caezpy
Silicone Products Depspart~mt
Waterford, Now York

RTV (rom tmemrstue vtlcanisinx) silicone rubber is a liquid "rubber" (not
a natual rubber) vhich cuzea at tm terature to a resilient, toug
adhesive. It wus originally devoloped for sealing apee vahlcles. It is
com=ly used in the ber to seal aroumd bathtubs.

8. 1'.-fl cable ties
Klizabeft, Sw Jersey

r- cabl ties are m straps about 1/32 inch thick and 1/8 inch wide,
of Varying l ths, t a loop In one end for blndin cales together.
Tey are general32 made of nylon or similar plastic.

9. Other materials W have been used in construction penetration seals.

*Mss "descriptions" are provided by the comittee to assist the laymen in umdw-
standing the various materials. ?he descriptions sbould not be constrsd as
definitions or presiet technical descriptions.

TABhU I
S20CP2
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Checkpoint 102
(Lookng Nrth)

w
La-i W

CAMLE CABME TOTAL CADL CABL
ZDAY DESIG TYPE CT D AREA n'PY DESIG TYP CD 0

vi WVA 67 .353 6.566 xs-zsn
WA-1 38 .333 3.306
WiB 3 .371 .324
wvc A Am 1.764
)OR 1 .21.2 .046

TOTAL 223 12.0o6

WFBVIrE
WGB
wac
Woo
WCEWGG
WGI

WHB

WHG
WHI
WHJ
ULB

1
2

40
3
2
1
3

1
1

6
2
4
1
3
1
1

.490

.659

.425
A414

.484

.559

.660

.710

.789

.38O

.405

.1480

.519

.640

.710

STAAL
AREA

5.68.463
.368
.246

i.ce6
.396
.490
.696
.258
.608
.212
.966
.396
.2ol4

WTM 3.17 .231 14.91
WUB-1 25 .339 2.250

TOTAL 11.2 7.164

TOTAL

XT

TOTAL

72

WGB
WGG

WED

WTO
WTR
WE•
WVG
WVI
WvJ
WYR
Wvu-I

11
2
7

1Ii

8
101

2

138

2 2.8814

A25 .142
.660 .342
.384 .232
.439 i.o64
.519 .212
.340 .091
•360 .102
.4.61 .167
.587 .271
.834 7.205

1.012 6.4.40
.650 33.532
.439 .3014

5o.2,o

TABU 2
lo 1 or 21
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lInhnL I TrEsnc*

Cckpoint 127
(Loo~ingz N~wth)

CAf._Z CAME TOTAL CAME c'MZ
MWA MESG TY ,,D AR~EA MAY DIMIG TYPE -M

0-ESIX WDD
WD?
WDO
WDH
WDI-
WLB
WLC
WLN
WLO

3 .3140 .273 vI WVA
4 lg9 .580 WVA-1
7 Aft8 1.29 WaD
3 .619 .903
3 .66o 1.c06 TOTAL
1 .509 .204
4 . 539 .9m6 m,-zsnc via
1 .559 .24?5 WD
4 .627. 1.236 WB

VOC
0 6.678 WGD

WGI
TOTAL

HE-ESIX

I

WDn

WGB
WGD
WGE

WGGWGI
wlK
W04
WHB
WHC
WHD
WHIl
WHG
WHI
WHJWHL
WLB
WTO
WHR

WVU-3.

WHO

2 .379 .226
4 .340 .364 WHB
1 .1.90 .18 Vfi

27 .25 3.832 ,,,
3 .481 .552 WHO
14 .559 .984. WTO
1 .660 .31.2 R

35 .710 13.860 Delft
5 .789 2.150 o13
1 .87. .600
6 .331. .696 Tom~l
9 -1.M5 1.61
4 .439. .608
5 .1.80 .905 TL-FSMfl VUB

• 519 .848 HUB-i
4 .64o 1.288 WA
7 .710 2.772
1 .781 .479 TOTAL
1 .509 .204
8 .340 .728
1 .360 .10e
2 .139 .30o
2 .0172 .0344

D

8 .353
20 .333

9 .371

37

8 .1.90
1L .6o0

21. .125

2 .559
2 .710
3 .789
6 .381.
1 .1.39
1 .1480
). .519
9 .31.0
1 .360

1 1o

70

1.0 .231
14 .339
8 .353

TOTAL
AREA

.78'.
1.7140

3.4.96

1.=1
.283
.281.

.152

.181

.84.8

.819

.102

7.396

1.68o
.360
.784.

2.824

TOTAL 137 33.530

*C - indicates c~onto level portio of TL
L - Indicates 1w level prtion of TL

T.4A 2
9M• 2 0 12
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V..mckplnt 128

LhL.J .LA.X A~-jj

WX L AJr

CABLE CAMlE TOTAL CAMLE CABLE TIOTAL

M!AY DESIG TM O AR~EA TRAY DESIG TMP OD AREA

AX WlD 6 .9l5 3.94.2 AY-ESII 0

YX WDF 8 .429 1.160
WDG 10 .485 1.850

WLC 1 .539 .229 WDH 5 .619 1.505
WLS 1 .817 .524 *I 3 .660 i.o26
WDG 12 .485 2.o20 WDX 1 .769 .465
WDN 13 .94o 9.C.o2 WD 8 .940 5.552
wGD 5 .484 .920 WDO 4 10.29 3.332

WFH 2 .190 .378
TOTAL 32 32.915

TOTAL 41  15.268
KE-ESIZ WHE 2 .48o .362

WHJ 3 .710 1.188 LX-ESII WHC 1 .405 .129
WDD 2 .310 .18 wim 1 .48o .181
WFE 1 .659 .342 WTO 7 .340 .637
wHO 4 .425 .568 woc 1 .4" .155
wHG 1 .660 .342 WGD 1 .484 .184
'"m 22 .384 2.552 2 L .559 .492

1 1 .148 .0312 WGO 1 .660 .342
wGI 1 .710 .396

56 5.708 WGK 2 .789 .980

ND WHD 7 .439 1.064 TOTAL 17 3.496
1 .480 .181

WHG 1 .519 .212 LY WT 1 .638 .320
wHO 9 .125 1.278 WTO 24 .34o 2.184
WOE 1 .559 .246 wH 2 .360 .204
WGG 1 .660 .3.2 W-DD 2 .340 .182
WHB 2 .384 .232 wHI 1 .A90 .189
WVA-i 2 .333 .174 WHD 4 .600 1.132
wHY 1 .834 .655 WOE 10 .425 1.42o
wvJ 8 1.O12 5.24o WOC 2 .444 .310
WVU-1 1 .439 .152 WGD 1 .484 .184

wHE 4 .559 .984
TOTAL 34 9.776 WGG 5 .660 1.710

TOTAL 56 8.819

TALE 2
RM3 COP n
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Checkoint 128

~ Lokng ~at)

CABLME CABLE TOTAL CABLE CABLE TOMP
.1IAY DM3G TYPEO AREA 'TIM DESIG TI C AREA

Vw WA 9 .353 9.212 LX w1 .789 .)e90
WVA-1 8 .333 7.395 Un 6 .384 .696
WE 12 .317 1.296
wvc w .4AM .504 TOTAL 7 1.386

TCOAL 195 18.407 vK WVA 29 .353 2.812
WVA- 91 .333 7.937
WEB 9 .371 .972

sUB 80 .231 3.360
WHM-i 23 .339 2.070 TOTAL 129 11.731
WVA 3 .353 .294. 1K HU 1 .231 .672

TOTAL 106 5.72. WVA 6 •353 .588

TOTAL 22 1.260

TrA 2
now 4 oi
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wD
wy

Checkpoint 2.29
(Looking East)

I LY
I w-Esx•. I T-Enc

CAMZ
TM

CAMLE TOTAL
CD W ATAY DESIG

AX

TUY DESIG
CANZ
TYPE

CABLE TOTAL
an ARE

Sam as checkpoint 128

sam as checkpoint 228

Ay-wSn 0 0 0 0

nE-ESWn W'DD
W"'

WGE

WCE
wczWOG

WHEC

WHJ
WLD
WWN

21
1

433
6
1
4
1

26
2
4
2
2
4
1
1

.340

.49o

.659

.425

.4"1

.484

.559

.660

.710

.384

.480
.519
.640
.710
.509
.0172

.0182

.189

.342
6.1o6

.465
1.1o4

.246
1.368

.396
3.016

.258
.724
.124
.644

1.5&
.204
.0172

18.oe4

FK-ESII WDF
WDG
WDH
WDX
WDR
WDO
WY'
WHB
WLB
Ulm
WLO
UVA

10 .142n
7 .W80
2 .619
14 .769
8 .940
4 1.029
2 .490
1 .3814
1 .0
1 .559
2 .627
2 .353

TOTAL

TOTAL

MD

VE

Sam as checkpoint 131

Sam as checkpoint 131

Same as checkpoint 131

IX-ESII WDDVIDE
WFB
WGB,
WGD
WGE

WGG
WGI
WGK

WC24
WRB
hWH

WID
WHH

WHG
Mix
WHJ
WiHL
WLB
WTA
WVU-1
WWN

4
2

1
25
3
5
2

36
5
1
6
9
14
5
3
4
7

2
2

.49o
.1425

.559

.660

.710

.384
.1405
.439
.480
.519
.640
.73.0
.781
.509

1.139
.439
.0172

1.295
.602

1.860
5.552
3.332

.378
.116
.204
.245
.618
.196

.364

.226

.189
3.550

.552
2.230

.684
14.256
2.450

.600

.696
1.161

.608

.905

.636
1.288
2.872

.479

.20o4
1.020

.304

.034

TOTAL .123
C - indicates control level portion of TL
L - indicates low level portion of TL

33.718
TAMAZ 2
asm5 or u
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Checkpoint 129
(Looking mat)
(Con Lirwad) 0

CABLE
TYPE

CABLE TOTAL
sr co AREA

CABLE CABLE TOA
irM ATAY DESIG TRAY DESIG

TK-ESIIC WFB
WFD
WGB
WOC
w~c~WGD
WGE
WGI
WGK
wcz
WHD

WHE
WHG
WTOWTR
Belden8213

TOTAL

TK-ESIIL WHB
WUB
!.UB-1
WVA

8 .49o
1 .600

16 .425
6 .444
2 .484.
2 .559
2 .710
34 .789
14.384
1 .1405
1 .439
2 .480
4 .519
1 .340
1 .360

1 .o05

56

1.512
.283

2.27,,
.930
.368
.49e
.792

1.960
.464
.129
.152
.362
.848
.091
.I02

.329

1o.886

.U6
1.428

.360

.392

2.296

1
34

4
43

.384

.231

.339

.353

TOTAL

LY

vx

Same as checkpoint 128

Sam s checkpoint 128

TABLE 2
&= 6 r0 3-
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LiFM

1 ic~-isii I

Checkpoint 130
(LookWin West)

I AY-ESII

•I X-ESII

CAM
ZU4.Y D:SIG TYF

AX Sao

FR WDN
WLS

TOTAL

CABLE

ae &s checkpoint 229

TOTAL
AREA

1

5

1

1

.940 2.576

.817 .524

3.100

.509 .204

.2o4

MAY DESIG

AY-Esn

FI-ESII

TOMA

Lx-EsII

CAMLE
TYPE

WDF
WDG
WDH
WDK
WDN
WFB
WLO

WGB

WGD
WCOO
WGKWHB

CABLE TOTAL
0U AREA

KE-ESIl

TOTAL

WLB

cm.

0

8
8
2
1
8
2
1

30

4
1
1
2
2

10

.429

.485

.619

.769
5.552

.490

.627

.4-84

.660

.789

.384

1.16o
1.480

.602

.465

.940

.378

.309

5.334

.568
,184
.342
.980
.232

2.306TOTAL

A

TAWIZ 2
S 07 of
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Checkpoint 131
(74ooaý North)

I MX- I

CARLE CABIE
TRAY DESIG TYPE CD

I W-ESII I
I LY I

WE

TOTAL CA.Z
AREA TRAY DESIG TYPE

1)1 WDF
WDG
WDK
WDN
WDO
wLC

TOTAL

MX-ESII

TOTAL

WDD
WDE
WFD
WFE
WGB
w0c
WGWGE
WGG

WQUWGH
WEB
WHC
WHD
WHE

WIL

wvYJ-1MMj-

2 .429
12 .485

3 .769
3 .940
14 1.Cm9
1 .539

25

2 .340
2 .379
1 .429
2 .659

58 .425
1 .44
3 4•*4
4 .559
4 .660

37 .710
3 .789
1 .874

26 .384
10 .4o5

4 439
7 .480
4 .519
4 .640
4 .710
1 .781
2 .439
1 .148

181

1 .1425
1 .559
1 .384
2 .439
1 .480
1 .340
1 .360
1 .461

.290 ---,
2.220
1.395
2.082
3.332

.229 TOTAL 9

9.573 ?M-ESII WFB

.182 WGB

.226 WoC

.145 WGD

.684 WGE
8.236 WGI

.155 WGK
.552 WKB
.984 1wH

1.026 WHJ
3..6,c2 -f- L

1.47 4iTA
.600 Belden

3.016 8213
1.290 TOTAL

.608
1.267

.848
1.288
1.584 LY WDD
.. 479 WFB
.304 w•9
.0172 WGB

9 .490 1.701
1 .600 .283

23 .425 3.266
6 .444 .930
3 .484 .552
2 .559 .49.2
3 .710 1.188
3 .789 1.47

14 .384 1.62'
5 .48o .905
1 .710 .396

.509 .204
1 1.139 1.020

1 .405 .129
73 11.919

2 .340 .182
1 .490 .189
3 .600 .8L9
8 .425 1.136
2 .444 .310
2 .484 .368
5 .559 1.230
5 .66o i.71O
1 .789 .49D
6 .384 .696
1 .405 .329
3 .640 .966
2 .333 .174

41 5.783

TAI 2
s• 8 O1 u

WDII
WLB
WLN
WLO

CANZ TOTAL

6 .940 4.i64
1 .509 .2o4
1 .559 .245
1 .627 .309

14.922

WGB
WGE
WHB
WHD
WHE
WTO
'4"T'R
"I•"r.

38.290

.142

.246

.U6
.304
.181
.09X
.102
.167 TOTAL

WGCWGD
WGE
UGG
WGK
WHB
WHC
WHI
WVA-I
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Chcckpoizt .131

~T~oxking Nor h

CAMZ CAMEI T03ZAL CAMLE AZ TOL
SRAY =~SIG TZPE CD AMA ITRAY V-*31G TYPE CD AREA

NDtv) 1. .587 .271
(Cntmad nI 3 .8311 7.205 vI WVA 41 -353 3-332

wVJ 16 1.O.2 22.88M WA-i 16 .333 w..oo
VrR 101 .650 33.532

wVU-1 3 .439 .4,56 TOTAL 87 7.331.

TOTAL 141 55.693 7K V. 3A .23- 1.128
wuB-. 25 .339 2.250

YE WA 32 .353 5.096 WVA 2 .353 .196
WA-i 61 .333 5.307
WE ,5 .371 1.62o TOmTA 61 3.874
WVC 1o .101 1.26o

1ms 1 .242 .046

TOTAL 139 13.329

72 WIl 37 P231 16W41
WUB-1 17 .339 1.230
WVA 3 .353 .2941o

TOML 87 6.49s

-?ANhB2
Sm9 of u1
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cba kpoint 145

( Nr )

CAME
VJY DESIG 1TrF

70-3311 WDD
NDG

11DB
'WI
WL3
Vic
WIN
NwL

TOTAL

CAML TOTAL CAML CANtE TOTAL
CI AREA TMY DEIG -TMP AME

3 .33 10K WA 10 .353 .980
2 .429 .290 WA-i 22 .333 1.911
6 .. 85 1.3.0o WV 9 -371 .972
1 .619 .301
1 .66o .3.2 TOM 1i 3.866
1 . .201
1 .*539 .229 TL4SII in7 8 Ago9 1.512
1 .559 .2:5 1FD 1 .600 .283
4 .627 1.236 wo 29 .12 .:1182

wOC 5 .. 1 .773
20 It.230 WOD 3. A1&1 .1%2

WE .Mr.9 .981
2 . WGI 2 .720 7
2 079 226WOK 3 .789 1r

11 -340 .361. Wn. 6 .3811 .696
1 .6o0 -.283 w1w 1 .1105 .329

27 .1.25 3.834 .H 1 .1139 .152
3 .1181 .552 WHlE 2 .118 .362
It .559 .981. Wn 1. 0519 .8118
l .66o .3142 WTo 8 .31.0 .728

35- .7-10 13.860 1T .360 .1w
3 .789 .1l&7 MEUM 8M 1 .. 05 .32n
1 .87t. .600
5 -3814 .580 TOTAL 77 11.941.

TOTAL

UDE
WDD
WOD

I•GBWOE
WOO
WGI
WGK

WHEm
WHBuqm

unrivac

WHJ

WLB
WTA

WTO

NWW

8 .o 1.032
• .439 .608

5 .1.m .9D5 TL-.E~flL
it .519 .81.8
11 .61.0 1.288
7 .710 2.772
1 .781. .179 TOTAL
1 .59 .201.
1 1.139 1.oe0
8 .340 .728
1 .360 .=2
2 .376 .222
2 .0172 .03o

NUB 50 .231 2.100
,UB-i 11 .339 .360

WA 8 .353 .784

62 3.24,

32.014

* C - Indicates coantro1 level portIn of nh
L- IndIcates .01 2leie portion of TL

TAN8 2
1s 0 or 11
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Note: Tray 1oading for vertical
tray coanecting trahys W-Il
and 2K-X1 south of
checkpoint 131

ISAI-ESIII

CABLE
TYPETRAY DESIG

SAI-ESII mYB
WFD
WGBWOD
wacWGD
WGE
WGI
WGK
WQCWHD

WHE
WHG
Belden
8213

TOTAL

CABLE
C)

8 .4904 .. 600
.42

2 .484
2 .559
2 .710

1 .405
1 -.439
2 .1480
4 .519

1 .1405

TOIAL
AREA

1.522
.283

2.698
.620
.368
.*79

7.147o
.696
.129
.352
.362
.848

TRAY DESIG
CABLE
TYPE

CAMLE TOTAL
m1 AREA

.129

56 10.551

TADIX 2
~L oru L1
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Vanber vC ow.h class or" auocty relate-t c'ble. routol In fire rone.

'ln-nt Ust~ ftNumber S±,'.tY Clissitrcat•r)n Ch -.--Le. or Divisi•n•*

ComN 20 Engineered Safeguard - EcS I
20 Engineered Safeguard - NCC3 11
13 Engineered Safeguard - Diesel A IA
33 Engi:nered Safeguard - Diesel C ZIC
5 Engineered Safeguard - Diesel D lID
7 Load Shadding - Diesel A Al
9 load Sedding - Diesel C Bl
7 Supporting Auxiliaries - Electrical 13

Subtot&l.-21

unit 1 6 Engineered safeguard - BC3s I
182 Engineered Safeguard - ECCs n

Load Shedding - DiesIl A Al
Load Sbedding - Diesel C B1

r LolA aaedding - Diesel D 32
5eutron NMnitoring (also activates IM

52 Neutron Monitoring RPS) is
52 Neutron Momitoring A
52 Ifeutrai Monitoring XIB
it Prtimary Containment Isolation I

39 Prinary Containment Isolation II
2 •Reactor Protection (control rod IA
2 Reactor Protection scram) ID
2 Reactor Protection |IA
2 Reactor Protection 1T
3 Reactor Protection 1133
12 ua.portin AuxiIiaries - electrical

Subtotal 482

Unit 2 15 Engineered Safeguard - ECC3 I
3 Engi.eered Safeguard - ECS nI
4 Supporting Auxiliaries - Electrical IS

Subtotal 22

Unit 3 4 Engineered Safeguards - ECCS I
3 Engineered Safeguards - ECCS 1I
3 Supporting Auxiliaries - Electrical IZ

Subtotal- 10

TOTAL 623

*See sbeets 2 & 3 for channel or division definitions.

TfAO Ii
am1 UV3
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.s1TW!4•.kY OF CABLES SU: •/r DEFrrITON3

1. Cables in the PP series with an A or B sauffix are to be neparated from.
each other. They are not engineering safeguard cables, but a separate
routing is desirable. They involve off-site power.

2. The folloving suffixes apply to all cable series:

I - Division I engineering safeguard or Primary Containment Isolation
cables

II - Division II engineering sateguard or Primary Containment Isolation
cables

IA - Diesel generator A shutdown logic cables (may be routed in cable
tray with Division I cables)

IB - Diesel generator B shutdown logic (routed in conduit)

IIC - Diesel generator C shutdown logic (may be routed in cable tray
with Division II cables)

ID - Diesel generator D shutdown logic cables (routed in conduit)

3. The following suffixes apply to IS series:

Al - 43OV load shedding logic channel Al: (routed with IA-Diesel A)

A2 - 430V load shedding logic channel A2: (routed with IB-Diesel B)

Bl - 480V load shedding logic channel Bl: (routed with IIC-Diesel C)

B2 - 43oV load shedding logic channel B2: (rrAted with lID-Diesel D)

4. The rollowing suffixes apply to RP (Reactor Protection) or NM (Neutron
Monitoring) series:

IA - IPS logic channel Al

IIA - EPS logic channel A2

33 - RPs logic channel B1

IIB - BPS logic channel B2

5. The following suffixes apply to RP (Reactor Protection) series:

IIIA - BPS manual and back-up scrsm solenoid channel A.

II1 - lPS manual and back-up scram solenoid channel B

A - ,2011 a-c RPS channels Al, A2, and A3 supply (aPs 4G set A)

B - 120V a-c BPS channels Bl, B2, and B3 supply (EPS MG set B)

G1 - .*3 scram solenoid Group I
TABEIB

M 2 207 3
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C2 - M :;cram :oLenoid Group 2

G3 - RPS scram 3olenoid Group 3

G4 - RPS scram solenoid Group 4

6. Suffix 2E - Applies to supporting auxiliaries needed for safe shutdown
of plant.

TABLE 4
SHET 3 OF 3
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Sutaary of cable types involved in fire.

CABLE DESCRIPTION No.

TYPE NO. & SIZE CABLES
(MARK OF CONDUCTOR IUIATED* DAMAMED

WB, 1/c 32 1 -3+

WCA V/c# 14 1 2+
WDD 1/c #8 2 4+

l/ c# 6 2 1+
WDF 1/c #4 2 7+
WDO 3l/c # 2 2 13+
UDH 1/c #1/0 2 2+
WDI 1/c 2/0 2 2+
WDK 3:/c #40 2 2.
WDN 1i/c 30 2 6+
WDO 1/c AGOo 2 1+
WFB 2/c #10 3 1
WFC 3/c # 1 3 1
WFD I/c #l10 .3 6

WYE/c# 10 3 1
WGE 2/c # 12 3 157
WOC /c # 12 3 18
WGCD Zc #12 3 37
wE Vc # 12 3 13
WGO 7C #12 3 14
WGI 9/c #12 3 4.5
WGK •_/c # 22 3 18
WGQ 6c # 12 3 2
WGN 19/c # 223 2
WHB 2c #l1 4  3 62

*rH 3/c # 2 11 3 15
WHD 4/c#l14 3 18

5/E c # 1 3 13
WHO /c #1 4 , 3 10
WHI 9ý/c # 1 3 8
WIT 9/c # 13 7
WIJ '16/c# 14 3 1
WUT 7/c#1 6  3 8

* Numbers listed correspond to insulation of cable type as shown below.

e Number of individual cable designations. Actual number of conductors
appear on checkpoint sheets showing tray fill.

?lXZ 5
10OF .
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0 y of cable types involved in fire.

CABLE DESCITOE
TOE NO. & SIZE

(mc O CCINDUCTCRS f~tUATM*

W'LA

we
W-•

WL4
WLW
WLO
WE-
i'S

Wyc
VNY
WTA

WTJ

W2"K-l
VTrK-2.
WTO

VUB

WvE
WYG
WV'
WVR

M4FR'S TV CABLE
(BUM~ 8232)

2/0 #322
3/c #•22

#222

27c # 3.
2/c #10
7/'c # 10
2/c #2/0
V/c #4ý/0
8/c #800

50 pr #19
322pr #19

CORX
COAX
COAX

Cohx

2 pr
2 pr #14.

2/c #
2/c # 18
3i/c # 16
7/c # 16

32/c #i6
2-f/c #* 16
37f/c # 36
29ý/c # 20
5/c # 18

COAX

'4

'4

'4

- 6
6
7
8
9

10
11
32
13
14
15
15
15
15
15
15
15

.15
16

7
7

NO.
CABILS

2+

8

5

4,2

1
1
51
1
20

33

1
1

22
212

'4

* ambers listed CoZTespond to -insulation of cable

+ Nber of Individual cable desigtions. Actual
appear m checkpoint aheets aboving traY fill.

type as shown below.
mimber of conductors

1. Single conductor poeer or control cable with polyethelene insulation
and a m-lon jlacket over the polysthel ne. (Termed "PN" per TVA

- Specifigation)

S !BAZ3
20 (W
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2. Single conductor power or control cable with croc.s-linked polyethelene
insulation and a polyvinyl-chloride insulation jacket over the cross-
linked polyethelene. (Termed "CPJ" per TVA Specification)

3. Multiple-conductor cable with a core of the specified nuber of single
conductors as in 1 above covered by a polyvinyl-chloride outer jacket.
(2emed "P213" per TVA Specification)

4. Maltiple-conductor cable with a core of the specified number of single
conductors as in 2 above covered by a polyvinyl-chloride outer Jacket.
(Termed "CTJJ 4 ' per TvA specification)

5. Single conductor high-voltage (5000 volts) power cable with extruded
stand and cross-linked polyethelene insulation with metallic electro-
static shielding and polyvizrl chloride Jacket overall. (Termed
"CPSJ" per TVA Specification)

6. Telephone cable with high density polyethelene over each conductor,
mylar backed rubber cable tape., aluminum shield, and high density
polyethelene jacket overall. Some of these had polyvinyl chloride
jacket overall.

7. Coaxial signal cable with both conductor and overall jacket insulated
with polyethelene.

8. Coaxial signal cable with conductor insulated with polyethelene and
polyvinyl chloride jacket overall.

9. Coaxial signal cable with conductor and overall jacket insulated
with irradiated blend of polyolefins and polyethelene and noise
free. Some of these types had cross-linked polyethelene over both.

10. Same as 8 but made noise free by a rarbon suspension.

11. Same as 6 except without shield.

12. Twisted pair cable with polyethelene over each conductor and polyvinyl
chloride jacket overall.

13. Thermocouple cable with high density polyethelene over each conductor,
aluminum foil/nyrlar type laminated shield, and high density polyethelene
overall.

14. Thermocouple cable with heat and light stabilized cross-linked poly-
ethelene over each conductor, aluminum foil/mrlar tape shield, and
chlorosulfonated polyethelene Jacket overall.

15. Signal cable with heat and light stabilized cross-linked polyethelene
over each conductor, aluminum foil/nYlar tape laminated shield, fiber-
glass reinforced silicone tape assembly wrap, and chlorosulfonated
polyethelene Jacket overall.

TAME 5
MM 3 OF J
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16. MIttiple-conductor cable with core of specified number of single
conductor cables insulated with cross-lned polyethelene and a
neoprene jacket overall.

TAKE 5
4074o~ I



BM- MS UK= I

owtuc
BIGNMcA~r OXAMUE! MM

a TI or M

Action

Rotine Operation

Tim IV"&l

3/l2/?"
Mror to 1235 J.Mtiel Condition

Response W or ceepossa.

I~it Llam I'm~ we

1335 Report of fire received by asaastent abirt Aasistun. shitt enmemer at off ftin slam Operating personeal fire brigadm reported to
enginmr fron pblic safety officer. and promsdad to fire. Fire slam alad Is ftire mld bSif firn-fi4hting Sctivittes (6sooribe

by nmit sprator uto them used paging syste ela re in investigatios rpwot).
to inforsmplant personeel of fire locatim.

124O Receiv the foliwing QJ.jus In 'nit I Unit opertor observed control board and All diesel genehators tPD/3'} started VEm
control com: deterined norunl reactor voter level md WM lngle signal ebich started the cor spray

stee- pressure, drywall pressu monal at Ia.
1. MM or core spray, pump nraing? 0.1.5 psig and emrgen cor ooln ay•ten

auto blowdaou permissive (LC) ewipamnt aligned in noril standby
st1*us. (actor water Ievel instuimtatioo

2. bactor level low/ to blowdw activatw th emergesy core cooling system,
permissive this being onm•l, indicated a lack of wea

for tbhe messstem.) 0obini drywall pressur
3. Core coolin I ysteu/diesal iniuati andlt~t pipb was Intact Inside the

prlmarpvmtaimnt.

-W IM Reidl-hoeat removal I1J) and coe spray Unit opesator observed pum ruaing•end M Famp stowed. Alom vaild -not reset wth
(0) pump ruming alals reoeivd. 910- allgned to reactor In low-pressure coolast roeator ,Pero ndm level normal.
pressu Coolant IAnJaCti FP (lC0), reactor injecticn (LPCI) nods. Verified reactor Dater
core isolation oolant pump (CIC) started, level naml and stopped raw@. Opertor

atteapteCto reset alan. (All four of these
systaem re ZC and with Donl level were
sot regtred.)

%.32%4 MM aM car spray pVuW restarted with no Operator obasrved reactor level nonal an opeU# or ap atcp pdm-e at U We
apparent roeas. attemted-to stop n d m4cre psy pumps. froim buchosid.Pumps could .nt be stopped frn bmeobboud.

% 32W Reactor recLroilation p m rm back for mo Operator lserve- reactor p r decreasing mal unit power decreased fren 1,100 we to
apparent reason. average power Cig moitors (AiM) rospou& Too Wei,

DOW losing electrical boards.

Indicating lights over Volve and PAP control
svitches an panel 9-3 vcre gloving brightly,
dliming, ad going out. (anel 9-3 Is the
owtvrol board. location Car all.& equiukt..)
?be lights being lost on cotrol circuits for
ZCCS punpe and valves precluded reliable
cyerstion frm that ontrol board.

Ing. Also noted reactor level I to 3 inabes
high.

Operators observed sw4 Iokero control Viring
imlar panel 9-3.

-4



0
Evnat Aetita Response ar -, 0spowe

%118 test 1/2 of reactor protection System (u").

lest reate mual eoatrol ot a miber of
relief vlves.

Numers alarm occurred amall control
panels and mlt in Ustable Swiss.

% MIl m•it engine instructed operator to Opsrt•or radon loading 01stil to rcirculatisg Aeirelati• a trie br om a,=*
zero reclrculating p loadin and sere Ve and anully $erone the reactor eM at appadLomately 20 peresat losaifg. Reator
the reactor. placed r tor mode Switch In the sbutdoe Scramd and all rads iWrted.

position.

Shift enginser reported plant ecaditioms to
supervisors by Pbma.

% 1253 CcAftnod that all control rods were Operator tripped I and C reactor teed pmps Paws responded to trip smsal and reacto
ftlly Inserted. (WIP), anrA C andaesate booeter ,re , loval s amintaised by reactor feed A

and C condesate pump. Reduced loItaing a md IEr.
reactor feed pap subpenel to prevent "mr
shooto an reactor level return. SC10 started
annually as backp.

%3254 Unit conditions indic-ated mnd for Assistant shift enginser (ASK) Lgitiated Turtle bypass valves opened to copensate fortrplaitub turboineraet, twrbi trip upoa observing generator lad turbi" valve clo e e4 mantatiB M pressureat 100 NW. Also -- Pne generator il acrual. 0e Nais-stem Isolatioa val•• (M1's

br*Wor and motor-operated dlacnocts (M'•s). reain ope allowing reactor pressm enetrol
through the tesbine byvpss valves to ne~i
egio.ngUM-P bcst 1:18k.

WI groagrJ~frj brerm f outran monitoring Responded noralfly.

Z started. CI antomaticelly alied in nom•al Injectin
sods to reacter vessel.

Reactor water level rstored to Opers t shut 5hw M R ad am WC. NM and 3t0C Shutdo. Probli icuarred m
approximatsey normal rane. as t1M vIth valve operation as•olated with th

.%U5 Lost 120-V =it preferred poer. ' at Operator placed reactor noeo sim in Received *i*t permit ULg•t.
*ýIm Ire awu Mx ..u Mw &a M WUS
control rA positiom imicatioa an pael
9-5 (reactor cntrol panel).

permit. (All rode mst be fUy inertM Or
the indicating ight tor we rod witdrzw
in retul s wll not t.)

operator observed no indication ca average
poar resd., intermediate a or scmnco
ran"e Mnitor.Ii

me.

-a

Lest all neutron mcitcria CaraLllty to Ronitor otre was lost.
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% VI This tim t• e follms leli.tralel bout lUdlmstles tura the wit eostrol sma t as to eae the " o0 18 vital .quist
were lost: elmetriml, more fteelin the warlm belng hal hm. these eloetrioal bouspl.

sIllmost sa ".~ eu etnasvteriie T AM aO" &Me at ebmw The MTV@@ ftu tbm toIA20V D.C. placr SI bost the latVI& bot. so *Is (an 1 V• or VL•OI),

lb 11x•-V D.C. f to•P WV baud Plaing tm wit to leolatlUi t• the
U 00-VV A.C. mestor WV baud min o mr beat ela am "%ttg
13 3.80-V A.C. htector MW boasrd Ott the stem S"plU to the reactor
1C 3.80v A.C. %ector MW beaud - ftee pme turblue.
' 3.8-V A.C. kutdown (=) board
13 %.80-V A.C. gbutolm basud All emergeny oease ooling osyatm mft
12-v A.C. wit preramI lost Vith th exceptio of 4 relief

wlves ubicb couled be epmtWd trm the
uit emtrol board.

% 22" Rsseto, praeuxe rapidlyinreajesed to An Uasmmfalh Is Opiigma vi tIVI rm bVif 'l y. v olpsen sa ostmW nClat to
1,300 poig. back Gostal cente. mIIAtela PMAISeeu betue. 1,080 WSa 1,100 DOM.

hUeVi&g to th feoraem Pool (taem).

Operator IManal I mis-stam eiet Proeesu b6sseel to W Piau Othm upll
valvseI them elsee&m Pressure emm boa to isereesel to SAW6 pmilg.

Attempta to Place TC in servicewon wlve "1- (stem eqppy to tm•l) as
aomesael tam ontro/l rm or backop appurtly the em Viov lose as WEC but

ocstuol pawl. gander" It isopezebla. .Thia valv1w e later;
opeama by mo or tamosea Ponse.

the am im ptavinua3 rmadan isopseebl by
.. .. loes of vleve o .atrols.

% jp" Imeet., WSW le"i moeslg 40 to The only vater Imp-A left wIGt Wh
almoet constamt blowing doe to the teams. capability to Overcome s preeWe abase

% 350 poll wsa the introl rel lrive
pmpl it sea increased to thN maim

Toma .ofllng becom. essential * An Was UWuoesefu, in placing emepleNft"l W utmVse UmaIlable foe toara eacliag
Wur on M valIs at. lal WV boarl. sa o st a eletrri" boal lo8e.

(Toevalves regaired for toaue coaig.
Mft mgtiee am o aloso tiana mlm- il
sttalpto to restoar m8-v 1U d IB moctop
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mm~ 5-y3Db na mervoltalls ShAtdh-W *m--

ba 2 de.rvo.tage (AS Dot an
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- -- m 000M1 S W ENlFpL~eU to W1
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o~to s~ - to thi bat bad MA ft weOsi
Zu mtp ia to, a,*e UZ wto their

oasx wuti thug swa

Tugs Piaces Ali tus k-ky eitdom bourt *,uiro
and wpm the diesel PosotoVs.

1 330 Decli isio t& o deprlsowiSO ;ieiit
by blowind &am to torus.

bswall Mamae 4 ;%ia-stem Lim reoisf waives.
~Chkod mmieeset* beO inr pop NAUia.

beactor read Iobyassý valve 3-53
dmsckad opened leow to adit water free

e lnoset Wostan.

ll tmrth, printout util % I1CO bows.

Dadwe r N ter level acres"

usdes, water levoi dropped twi ouse OO I
inc•se abow top of saive fest to he isis obs
top of seiOw tual.

F*m

¶

% 1334 Iludowt bus * treanfered. ate Iniated by AU by acmtl proeazIe Ve I tergised fron tait 2.
(In elatalnias a sorml ocmlursutim of syne sing the 9/0's with te UP bNlM
as th plean elotr . Ialrtin, the thas droppin Ofr DP/ tfed to the 3D board A,. aln D i beside transferred to a ban a.
.-kv abutdom beWs wil be 1.," or 9P101 gemei d em ran stamdby.

to feed fron the unit or offelte sauoes
feed. Thbis sLis the diesel omeratres
(b/a's) to be a bly reliable backup,
Living tUO eOmusre of voling. should the

msed stie.)

shutdown bes I oentimued to be dner"ised. An a unsuccessf•l Is s atteort to

Ihat 'baed C ruet mergsid ftr s wM me eess"ftl In ett 6 ts Dreeer staped dlese far $ to 10 eseedsel
c D/0. aminlJ change C SP board foed tron th"oOee nedm. reed u ~trmfe d beca to 0/c.

to shutdow bus 2.

P ebetsdn board demergined ter 5 ainuaos. AU remearge•d P ba"d. 3 boa"d ransl fe9elg fhrm UMtME ban L

% 33435 etord vta profrrd IV=- unit 2. AU inne.ly turmarrre* 'iwit preferred MMc as both miJ.

eactor stem pressure doeresed to Frog montinued M opitetg" of melieft Deaor water levl aesresnig as a result
350 psg. "• vJs. of condensate tooster up Inpdut.

% 1351 Water level appromeclNg mormsl. Attrats4 to throittle the feedwater hype" go response as feedsater btnas valve 3-53.
valw S.53.
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% IM Voter level ptAn M*. dispuatche to btaae Volv. mu331 Notmage UVO to "ndM~l ~ ftm3.
daom dm as Volv.

(ts M 3) .O mes ad "am pewMh for ml qetstim ueailag control. "M
sam tim. inmltorlu met up as a par1afe la-4111L

% LO lactar atom presur at 200 paid. 44hrawa iMMSutIM~ WMIe atom "*wase
tarold lasw falle "IV" am level
sotzwl thre"O. WP tryjae " CO ~.

* ~this bad to be amtou"s Tia *M
coaicmaust slaom tbhe pasts not"
Wa looperstiwe.

* ~ O- 80-V boards A mit 1 *6tý . GMW iw l nttiateS. 20"40 Oipp"" beevilJy lemma ae Una""
11 388 .iamig." Dsadse woinaed is semw so..

M3 tried to weaxtn paes,~ 4b Oy boar" Imiti*U eaesf
A amit ma eac& ""% M my boards a ama.

OttMbY mINStMISOMn jersasse top. 21seftriansand operators godlag to Nsetoa #fPnmbta3. Onben later.
" rPort,04. restore these electrical boards by imQAelt

fauilted circuits.

SA3M Voltage last to "Tk ahudm beseS C. 2bar, we me contrl "Mr ""cauest , at %us

a 90 roun tz4ne,d with nowi Weaker AN3 .3.mo fild bpeah er al D/0 MA
lowm. dr~ I U& to ruming *%otm .

% 150 Atteot waf to silpg es M gSytut V Four AM'S a wibig I& pairs UNIN bpSagmfog
for torus coa~lig Mad tas other far $D alp yado. Nam t" Mtrift, %T iafmajflatt

egoliag.air sWAW *buor% attemts.

%. IWY VOltagpes~tered to C Wddiow board. ODO urs P/D Me"n at *fuslintel%4 V ~ g an Cowo" T5itowr
32 apse". arcup 11/O to apatummus speed %*or& we .3am I*"t trp 154 to 1557. nowevr,
and clomse breaker to boom., at % 2303 C 9/0 Van tied onto te bout. its

briskr %hlPW. aml prevented C 3/0 tra

MWa mm 57to I .±1as4 tw M jtUSWberlisoSfrpua
torus cooling. becalmso&. no t to start in this OMiutia a11MG O WMA chubseMApnlacedomI. genie

Sim*e It could awi be eatablisim tmat system later. ham n pae nevc

VMS ebaised with moo.w ater.
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to be *Im" a tuetag War as seacto
wrlocbeote ONle w set A to be goo" in
servie *A esmargLae trip eomma A.
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babed lowe to thee sm"wo wa fbel
true taft I _0d eta.

Valve restorstiom to Z= elymat. oFeo lWMAbewols,* It b" beae oeebblftei
maet the following procedure "sa nwe In usiw
a"eisbie. "se valves waft "tS spenblatie.
the coatrt roam..

RAMAd select swittch sa smrma Voettm At
the electrical beote ran valve to doesied
Position., Mepee bfesher. IMMISAWAIV
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that level WAS net effected by Possible
elsetrimlo fernt nmtise1geut. %"gge valv
control "witch an usit *=&"Io boeti ""ina
Volvo poatiom. WeI Wasa Ssafesawi
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AU observation of eomditieme as appeared m.
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level fm~aam mgoin.

owee qam 2lsI A£ ma C ~ apea Operabl
ftm 101% 4stral, %W&d al ues me wi be

~ bd alotg 2ium" ba. owe aupm Ras
II had a bt ale wiw * Vrem Inoeable. MO
imsp 11 bad ae rw Vws emusile. Im p,
1-e.~

IbM s"Wet to sarut reactor beutags 0a6at Istated 'ON"li trom hemV racstor beulMkq fee rnposed .orm1J. smro otrle
ran to room on*@ sam fume. want boutd. Menally as the damr*

% 17W fepest to "t reaft"r bulding exhawt Otigg 20MCZe.IV W operator. we. saoppee.
fameas SWIMr appeared to sid$ frue.

4 1 e l1it Valves jmpohl o Pan* -- Operator oboanol Evat MGMeie relief smiat W naamur Inmm-10n growO
control fri e. thubmmes we to Uose of

nsatrwmnt snd control (Z&c) voltage to
solenoid io air sufly to atsphse valv
In air header to primary containmnt.

waels apse. Obbes Iamlostlems asbem
tet Valves were 61606d. bastarbe dipmus
147 empressor.

aieft -- bywfts Moiemi& valve to O lOv
control sir supply to Purimr 0eaimbaem
et'Liast.

%A mwreaow started but disohNMg Imas't.
tie. Prevented elitist to Primary seesbea-
mot sNW "Hler vat" osotral.
hume relief wave iemoto meam" epsetle.
at 2130 bow$.
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S1,90 Decision ini. to retarat Win ~Uctr moZJU ALat"-U iS.AM ISin Sa Os&"
building exhast fan.
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Systems to PISA% stuck. ftbtssia we to stant can treatment snystem.
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Coutrol. voltee ratum. Manually operaead relief

%*Ive to reduce, reactor p"Besse.
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liz..Ordensl continuous air melter "mt.

~ 2~ TOM esellg colinues to be a amofty5~ VaI-@ Summe manuaw by oversatrs "A ftereala terea itsqwtuw
as blaidort. continues. drtmplaced In serviea.

C71a TOMu 2*vvl Instrumentation in service. It- 1o61ladcate *. tra"Na lavel la
Indicated GO @ with a irviatlem oftc or

% 0;45 restoration or @qajiest bM4 progressed Operator &ctom from wlt sontvoil nows, NOD wAn Wttlesto vves "*rtaw*, h
to ths point that A and C ogre Spray Iiigpate the " ~ian vial
caud4 be tested from Pawli 9-3 Io mit jit od
ecvctrol roam.

041 Ot autdo.'m coolinig addeved by normal HMenally Aug"s vast". AilOuV OPerato eeMtM&of Vessel, temprature.
flow path.
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,31MM NEATE CWlUM f?

Memorandumrn EsE VALLEY AXUMOR=TY

10 I Proe seq nWvWetlstif Comttee fot fire t scows Yeom uclear plant

yam -8 James . MZ' sais Manager of omert, U18 PEIC

WM13 i March 31, 1975

8mau t : 3gTjLMM OF C IaT•T'O INVISCTGM = • LIM 22, 19735
rFE A? 31S 1TBM

Stio somrsadmiN will ¢o.fils and formles the establisheet es
1 23. 1975, of a prelilmism cemttle to Invsetlgate the

fi9 at ovomur Ferry as nu"* 22. 1975. Uhe emIttoe repvrted
go the site o Harch 340 1975. It Is c.ow.ed of the following

3. So 1=9, Caitrnu - Divisieo of lPosr iroduetLom
me. so 3prm. - Dlyivsi of Eagineor•8g Deono
Chaules rmuine - DirtoeLe of Comstzectim
bvid G. lowell - Divtiles of Law
Felix A. Scaopmnski - Power Manager' Office,

Safety PavOv Board Staff
Bmoy so Collins - Secretary, Safety aeview bawd

Tow participation as this comittee is psetly appreciate end
%*il. we reognize that it will is all pzobability cause you
peresoul hardships, we believe it to extrealy tmportant to give.
Obe emintsee your full olfort for the ImLdiate future.

Attadchd teon outline of the cemitt.ee's assixoe t. oewy of
the points covered In the outline be" already beon addressed brt
this will ceonirm the assigmet to the aamittee.

AgainS I appreciate- your serving em this cmiLtte end if I rm
help you in any way, please lot m know.

Attacheent
elloland. $31 PIUL-C

Go I. glimmons, 607 VU-K
6 Be. Marquis. 629 NSI-

Vacler Safety Review baords 210 15B-C
No Go Fawrse, 403 115-C
t. ].o Thans, 716 15-c

L DAn VS. Sevinr 8.uds Rriviovly on A Perog. Sevinu Mlen APP= A
8 1 2
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Conduct am early fae:.fiAdLUS inves:tigain late events lendinge orto

uuandao after the Imidems useti plant conditions were stabhilized,

Consider acttions of people Ivlvweid, applicable administrative controls

leroepe an moereposbe of plan: o17ume alternative mssures tab",

stilleata:andm adequacy of pleat fi.refighting oqGelinm.t aaaerns of

extent of damps, stause of pie.t anl plant systom.; lotozone It there

ow a radioactive roelease, radioactive gie""r mid/or Injury to

pie.: personnel, mld Itfe so etomise the extent thereof; an - re eet

Yatiom of adequate incident -= leme tlotmol edProvide a point of toter-

ameo for ether eveiatimasa.

soe committee should:

* .. Its discretion In extending Its scope and Isarr~ying out Its functions

toachieve Its objectives.

* mcommad and cook approval for additional comittee um"er$ (I.e.,

conulantsm or other TWA members); consier qualifications.

* Mahe preimineary report to the Nmoager of liner within tuo weeks (by April 7).

nunw you (Chirman) *3??

IN A. Sincaepeaskl USU
C. Bm~eat" On
36. Spreousae1
Do Poveii 3
3. So Colinis sm Start3f

AMDXA
BM 02 O
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Xff P *UO.A Of FM *AM

1. hotoqk 869Wo? - F wtratimoP "edtn ?AM side

2. Photogpq I 69WA - Fmtwstmb , Rector dlduiv saide

3. •otqsVO 671991 - Oeseral VIvwED Xorthebt Coe or Beactor Buildina

4, pmotogro 8694M - Nowrsoawa ?re in Reactor bsIld'w laB9 U"m

F, lbotopepb U7P - Dro. m.soamt ? in I Reactor ildIEd lastuad

6. 7P 8673- UMo•W ?, is Reactor BuIsdiW at Untgrsectlm

7.lhtopqb 869W0 - XMISODWa Iray. in Reactor M~4div4, 3oxtbvin

8. 1hot@61 W V34r86XT.5 - poputetion at SouU Wall

9. O"togwq 89-.38. Oftaiut emPS

10. Pbtq& V--X.8MTC - POnetrWtMUM, R*eiq" C¢wMup Tank Bide
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flU OrB~ MEDMO 1EKaZCr=A
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NJNDI CrA AN D RSMCl or TAYS
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pImTOOmP wR-K-865T7?-

VIEW 0? CAMZ TRAY 1~flEmRA!1
TMMfiR WALL INTO CLEAEU?
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APPENDIX 8

INVESTIGATION REPORT BY THE NUCLEAR ENERGY LIABILITY
AND PROPERTY INSURANCE ASSOCIATION (NELPIA) DATED MAY
1975

TVA's Brown, Ferry Nuclear Plant
Athens, Alain, e
NEL-PIA Polficy (NF - 198)

Ceneral

During April 7-9, 1975, an investigation into the March 22,.1975 cable fire that
occurred at the Browns Ferry Nuclear Station was conducted by J. A. Eisner and
R. Z. Kasper. During this three day period, an analysis was made of the events
that occurred up to, during and after this untimely incident. As a result of this
study, a report has been prepared summarizing what happened and why it happened.
Applicable recoumendations suggesting possible fire protection improvements have
been developed for consideration.

Introduction

TVA's Browns Ferry BWR nuclear power plant is located on the Tennessee River south
of Athens, Alabama. Completed in 1974, its Unit 1 became operational on August
1, 1974. Seven months later (March 1, 1975) its Unit 2 also became commercially
operational. Since each Unit was engineered to produce 1100 megawatts (MW) of
electricity, a total of 2200HW were being cupplied to TVA's power grid when a fire
started in the plant's cable spreading room.

OrIlin of Fire

The fire that started at 12:35 P.M. on March 22 began in the Cable Spreading Room
(CS1) for Units One and Two. This room. at elevation 606 ft.. is located dJrectly
under the Control Room (CR) for Units One and Two. Constructed of reinforced con-
crete the CSR is cut-off from (1) the CR by a floor having a fire resistance rating
of at least 3-hours and (2) the Reactor Building by a 2 foot, 2-inch thick reinforced
concrete wall of at least 8-hours fire resistance rating.

Story of Loss

The night before the loss occurred, workmen wet* pulling cable from the RB Into the
CSR through a 2" x 4" hole in the 26-inch thick concrete wall separating the Reactor
Building from the Control Building. To understand the procedures followed imagine
a 4-ft x 4- ft wall opening containing ten 18-inch wide x 4" hisd galvanized steel
cable trays. Tiered five high. the parallel runs of tray are sealed on the RB
side of the wall to prevent flame propagation from one fire area to another. When-
ever new cable has to be pulled. an opening Is made through the fire stop construction.
Upon completion, the opening io resealed first using a pillow-type foamed polyurethane
for backing. To both sides of this backing material is next applied a 2-3 inch thick
layer of foamed-in-place polyurethane or silicone rubber (currently used) followed
by a 1/4-inch layer of Flamemastic 71A to complete the seal.

At the time of the less workmni were in the CSR checking for air leaks into the RB.
Apparently, the Standby Gas Treatment Systen's capacity (one complete air change/day)
was being overtaxed from excassive air leakage into the RS. Using a 10-inch candle
the cable tray penetrations were being checked. By holding a candle close to the
penetrations, the woromen observed if the candle flame would flicker or not. The
CSR is maintained at a positive pressure with respect to the Rb to insure that air
flow Is towards the RD whenever radiation escapes.

0
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When examIning 3! cable tray penetration, the candle flame was drawn into a hole
mot sealed airtight by the pllow-type foam material and not yet coated with foamed
polyurethame and Flamemastic. It Immediately ignited the plllw-type cushioning
material and chips of rigid polyurethane foam which In turn Igiited plastic insulated
control cables. Without portable fire extinguishers Immediately available nor a
"fire watch" oan te other side of the fire wall, the fire began to burn uncontrolled.

Not able to put out the fire by hand using a flashlight and a bundle of rags, the
workmen hurrisd to find some extinguishers. Having located one dry chemical and
three CO2 extinguishers, they attempted to extinguish the fire but found that the
burning cable would repeatedly reflash once the extinguishers were emptied.

When hunting-down extinguishers to fight this fire, the public security officer was
told of a fire in the CSR. He notified the shift engineer in the Control Room who
called in the station alarm by dialing 299 on the telephone. Firefighting personnel
responded to this alarm and proceded to extinguish the fire in the CSR and the RB.

The difficulties encountered putting out the fire in the CSR prompted the brigade to
activate the Cardox total flooding system. After having experienced numerous prob-
lems with this system, the CD2 system was finally discharged sometime after 1:20 P.M.
Dumped three times during the fire, it controlled the fire at its source In the
CSR and prevented a catastrophe from occurring.

The fire also spread rapidly into the Reactor Building through the opening In the
cable tray seal. Hampered by smoke and the location of the fire, firefighters
wearing breathing apparatus used several dry chemical and carbon dioxide fire ex-
tinguishers. Dis:harging them from scaffolding and ladders, they encountered con-
tinual reflash. The Inaccessibility of the multi-tiered cable irays located 20-23
feet overhead, the occasional dripping of flaming insulation and the failure of the
building's ventilation system compounded the firefighting effort.

At two o'clock firefighting efforts in the Reactor Building were abandoned in favor
of an orderly station shutdown. For the next two hours, the cable fire was allowed
to burn uncontrolled for lack of manpower, lighting and visibility. Once Units One
and Two were shutdown, the firefighters resumed fighting *he stubborn fire with
portable 15-and 20-lb extinguishers.

Up until 6:00 P.M. multiple fires continued to burn in the cable trays. Continually.
extinguishers were discharged onto the fires, often the fires would go out and
repeatedly the fires would reflaah, This phenomenon required a total of 51 fire ex-
tinguishers (20-15 lb..CO2, .1-20 lb. dry powder "purple V"). 2-125 lb. "purple K"
carts and 1-100 lb. CO2 cart!

At 6:00 P.M. a decision was made to we water an the fire. 7he ineffectiveness of the
pnrtable extinguishers and the dust concentrations created by the discharged dry
powders finally prompted firefighters to use a 1 1/2" hose stream. Backed by 3-2500
VMm @150 pSI electric fire pumps, its use by the Athens Fire Department was found to
te extremely effective, at4 within fifteen minutes or so the fire was essentially out.

Aside from corrosion damage and clean-up, the cable tray systeps received the most
damage. Approximately thirty 1B-inch wide cable trays or sections thereof were
damaged by fire. Assuming there were ICA) cables in each of the trays involved in
the fire. it is estimated that 60,000-65.000 feet of control and thermocouple czable
were destroyed.,
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The loss of this amount of cable affected or impaired the operation of numerous

systems. For example, the manner in which tle cable failed simulated a lo&... of

coolant accident. Steam isolation valves closed. motor operated valve control

yes lost and 250 volt D.C. power controllinr, the operation of circulit breakers

failed. Also affected wore nuierous control boarts. core spray primping systems,
exhaust Systems, M-G sets. 4KV bu., and lighting circuits.

The repair, replacement and rearrangement of the cable trays and cable sections viii

require approximately three ronths. If Units One and Two are shut dow'n this long,

the TVA has estimated It will cost an additional $4tH in fuel costs to supply
sufficient power to its grid.

Cable 9preadIng Roon. S:rilar •ooers and Other Area,

The Cable Spreading 'oor. at Browns Ferry was considered to be poorly designed from an
operational and fi-e vrctecticx standpoint. First of all it was enginecred to house
the cable spreading roor-.% of V=Its One and IN.'o. :orr..11y one would expect each uni.t
to have its own cable roD- constructed In such a manner that a fire in one would not
spread to the other. Were such an incidcnt to occur that shutdown both units for
months at A time, the repercussions would be far-reaching.

The congestion it. this C!SR was Inexcusable. Cable trays were situated in every
direction conceivable. The close proximity of horizon-tal and vertical arra::s from
floor to ceiling the length of the room (150 ft.) is not possible to relate in terms
of thd severity of the problem.

Such a wassive array of cable trays in the nbse.ce ef aisles voidn any realistic f.rc-
fighting effort without subjecting firem.en to pcssible injury or even loss cf !ife.
To go into the heart of this CSR full of sroke and acrid fu-.es to put out a fire
even vearing self-contained breathing apparatus would be cons.dzred bo.ond the realm
of heroism. I:C:t firefighters would ultimately resort to a Cannual defense of the
fire outside the roo= using hose streams and high expansion foam.

Unless automatic fixed fire extinguilshrent is provided to rrotect the hazards inberent
in these rooms, a loss be..ond ir-.aination sho'ild be anticiratod. To overcon.e such
a Catastrophe, & first class, designed and approved, auto=atic fire protection system
Is needed.

Of the systems currently ava.lable, it is recosuiended that automatic spr-.l.. k1 ,.
tection be provided. It offers the nost effective and efficient %-ay of putting out
a burning cable fire. Dy vettint-dow-n and cooling the red hot codtiactors, the Class
A fire can be readily extinguished without mucd concern over reflash.

Although total flooding hih expansion foam, halon and carbon dioxide are considered
acceptable extInruishinr, arents by some Arencicu. they do not possess the coolant
properties so necessary to ultimatr1y put O0"t the fire. Without their presence.
continued reflash of the ca€sles Can be expected until the tc"pernture of the con-
ductors sa vell below the auto-imition teperature of the cable insulation and Jacket

IDes irn
1. A CSR for each unit sheuld be provided. Each spreading room

should le cutoff and arranr.ed tntallv Inld't"endent of other
CSR's by a fire barrier wamll of 3-hours fire resistance rating.

2. At least one 3-foot vide N-feOt high aisle should he provided
the leng'th and width of tile CSI to Insure fireftlhtin,: access.
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Class A fire doots shouli be installed at each entrance (at least
two) Into the room.

Fire Protect ion
1. A staniLird Installation of open hie.ad. water sprav sprinklers

controlled bv an automatic deluRe valve and products-of-couustlon
acutated detector% should le provided In each IR. The deluge
valve shoulJ he located outside the room and connected to the
station's annumciator system.

2. Mie-inch hose connections, equipped with 75 ft. of 1 112" woven-
jacket lined fire hose and adjustable spray nozzle should be
provided in the CSR and located at approximately 100 zt. intervals.

3. The concrete floor should be pitched to drain the sprinkler
and hose stream discharge to a suitable drainage facility.

4. Approved smoke and heat ventint of the CSR utilizing a pouered
mechanical exhaust system actuated by products-of-combustion
detectors should be provided.

Note: These recommendations are also pertinent to Cable
Penetration Rooms and other areas where concentrations of
cable exist.

:able Constructions

fle widespread use of combustible nonmetallic cable constructions in nuclear power
stations has introduced a fire hazard that is not sufficently appreciated by
station operators. tInless those in authoritv begin to recognize the seriousness of
this tazard and its consequences, losses Involving millions of dollars can be ex-
pected.

The premise that gre sped nonmetallic cables will not burm or propagate flame has been
a fallaCy often promoted by certain interest groups. I1p until recently users of
electrical cable often believed that their tray cable waq "nonhurning" " nonprupagating
"fire resistant" or "self-extinguishing". Not go: Recent cable fires and cable tray
tests have substantiated that grouped cables do burn and are in fact a recognized
fire hazard.

Often times manufacturers, designers and users will specify the pass-fail criteria
of a cable construction to justify its intended use. W.hen they do, flane resistance
properties are often one of the first sacrificed for Improved ioisture, corrosion,
oil, radiation and ozone resistance. The result is a cable construction that will
burn In almost every conceivable tray configuration.

The corroqlvlty and toxicity of burning cable are also often ignored when selecting
a cable congtruction. wihenever polyvinylchloride, neoprene or'hypalon cables are
burned, hydrogen chloride (IICL) gas is evolved. Combined with the water vapor in
air. the hydrochloric acid produced will contaminate building steel, electrical
equipment and Instrumentation. The result is a major corrosion loss.

At Drowns Ferry an assortment of cable constructions were noted. In Table No. 1
r-ost of the types of cables involved in the fire are listed. All of the cables are
600 v. control cable or thermocouple cable. Typically. the cables are two conductor
(2C) No. 16 and occasionally one conductor (IC) 300MCH and three conductor (3C)

No. 16.
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All of the cables consisted of a polyethylene (FE) or cross-linked polyethylene
(XtP9) Insulation and a polyvlnylchlorlde (PVC), hypalon or nylon overall jacket.

Considered combustible by manufacturers and some users, these constructions have too
often misled people that they do not burn. In fact. they do burn. Certain fire
test and nuaerous fire losses have verified this.

To be more specific .the TVA decided that cable specimens passing Undsrvriters
Laboratories Standard No.83 are acceptable for use in their stations. In the
vertical test, a Tirrill gas burner is applied to a 12-inch specimen for 15 seconds
then removed for a minimum of 15 seconds. 7his procedure is repeated five times.
Cables that flame or glow longer than 60 seconds after any of the flame applications
are Judged not acceptable.

Revieving the flame-retardant requirements of cable at browns Ferry, all single and
multi-conductor cables No.8 and larger were required to pass the misleading vertical
flame test. All cable No.9 and smaller were required to pass the even more misleading
IPCEA horizontal test. Suprisingly, slngleand multi-conductor cable having a.nYlon
Jacket were not required to pass any flame test:

Because these small-scale tests can be very misleading, especially for grouped multi-
conductor control and power cable, users should insist that stringent cable fire tests
Indicative of "real-life" situations be required. Cne test currently being used by
soft utilities is the IEEE No.383 flame test; cthers, such as NEL-PIA/HAERP. insist
that fully loaded, tiered trays be tested, using more severe ignition sources.

In summary. minimal consideration was given to the obvious burning characteristics
of the cables used at browns Ferry. Were there concern, it would have been evidenced
by more stringent flame tests, better grade. truly fire retardant cable constructions
and fixed fire protection for the cable tray system.

Recommendat ions

1. A re-evaluation of current cable testing requirements should

be made to establish the pass-fail criteria for flame prop-
" agation of "real-life" cable tray system.

2. As a minimum requirement today only those cable constructions that
will pass the cutrent IEEE No.383 flame test should be used. Note:

- This does not infer_ that cables passing this test do not require fire
protection nor that certification of cables passing more realistic
tests are not essential for tomiorrow's cables.

3. Whenever practical, cables that do not liberate copious quantities
of corrosive gases should he used particularly in strategic.
relatively inaccessible and highly susceptible areas.

V..
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Table No. I

Cable Constructions

Manufacturer

1. Boston Insulated Wire

Size

2/C No. 16
7 strand
tinned copper

2. Cerro 3/C No. 16
1969 WIVR

Cable Description

30 ails XLPE insulation. .G01
mylar tape, 46 oils overall
hypalon jacket

20 ails PE Insulation. 10 mils
PVC conductor Jacket or 26 all
PE insulation, A oil nylon
conductor jacket, 80 all overall
PVC jacket

25 adls 90C XLPE insulation, 30
ails overall hypalon jacket

3. Continental Wire

4. General Cable

5. Okonits

6. Platic Wire & Cable

2/C No. 16
1968 WUB

1967 600 ",.
CPJ

2/C. 3/C No. 16
7 strand

1971 600 v. PJJ
2/C No. 12

600 v. 1/C 300MI
PNJ

XLPE Insulation, PVC .overall
jacket

20 oils 90"C XLPE, 40 mile over-!
all hypalon jacket

20 ails PE, 10 ails conductor
Jacket, 60 mile overall jacket

PT insulation, 4 oils nylon
jacket

7. Si.plex

Symbols:

XLPE - crese-linked polyethylene

PE - polyethylene

PVC - polyvinylchlouide

PJJ - PE instlated, PVC Jacketed. single conductor

CPJJ - XLPE " , PVC . multi-conductor

l13 - Pg 0 . nylon - . , single conductor

CSJ - XLPZ " , shlelded.,PC jacketed, single conductor

Cable Tray Protection

The cable trays Involved In the fire were not protected by automatic or manual fixed
fire protection system.. The only fire protection equipment Immediately available
were a I 1/2-inch hose connection and a 20 lb. dry chemical extinguisher vhich vas
ironically never used.
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Having already emphasized the combustibility of the cables involved in the fire, the
configuration and inaccessibility aspects of the cable trays should also be studied.
Consider 18-inch wids. open ladder trays with rungs every six inches stacked vertically
five high with only six inches of vertical separation between trays. Next. imagine
another vertical array of trays similiar to the first six inches away. Finally visual-
.it* this arrangement 20-25 feet above the floor in a windowless area with access from
only one direction.

Such a large and important arrangement of trays filled with plastic Jacketed cable is
one that should have been protected by a system of automatic sprinklers. The pres-
ence of sprinklers would have effected control and extinguibhment of the fire within
minutes. Once discharged, the water would have sufficiently cooled the copper con-
ductors preenting cable reflash. The amount of smoke generated and corrosive gas
liberated would in turn have been considerably less.

Re ommendat ions

1. Cable tray systems should be protected by automatic, zoned, open-head.
water spray sprinkler systems arranged to discharge directly onto the
cables in the trays.

2. An approved fast acting products-of-combustion type detection system
should be provided to actuate the deluge system having sectional con-
trol.

3. Adequate floor drains and curbs should be provided to safely remove
discharged sprinkler water. Drainage water should be monitored for
radioactive materials before being released to the environment.
Curbs should be provided around all floor penetrations.

A. Approved noncombustible fire stop constructions should be located
in each cable tray and spaced at maximum intervals of 10 feet
horizontally and 10 feet vertically. Note: Cable derating should
be given consideration when installing fire steps.

S. Wherever practical, isolate, shield, or relocate water damaeabgle

equipment.

Consequential Corrosion

Whenever PVC, neoprene and hypalon cable constructions are Involved In a fire.
frequently the fire damage Is insignificant compared to the consequential damage
caused by corrosion. The hydrogen chloride gas liberated by these burning materials
readily combines with water from the combustion ,rocess and water vapor in the air
to form hydrochloric acid. When this acid comes into contact with a metal surface.
it will react with it to form conventional rust. When it comes into contact with
building materials having a calcium element, the hydrochloric acid will react with
the calcium constituent causing flaking, tensile strength reduction and steel re-
in forcement corrosion.

The introduction of such acids into a nuclear station is certainly not advtsable.
The damage caused by HCL followed by progressive corrosion is often so devastating
that months and millions of dollars are required to reactivate a unit shutdown by a
fire of relative unimportance.

..~ . 1.
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At Browns Ferry. there was considerable evidence of corrosion damage in the Reactor

building. Throughout elevation 593. stainless steel piping, copper tubing. in-
strumentation, electrical r-lays, conduit, valves , pull chains, sleeves, bolts and
nuts were found rusted or costed with a brown film.

At elevation 620'. there vas also evidence of corrosion damage to equipment. Had
the open steel-grate stairwells and numerous floor openings been enclosed or sealed
air tight, it is doubtful corrosion damage and carbon deposits would have spread to
this floor elevation.

Although the TVA does not Imov how much the cost will be to repair or replace all the
equipment damaged by corrosion, it is conceivable that it will take at least three
months and cost millionsof dollars. Had sufficient consl.it,:.,ton been given to this
possibility when cables were initially selected, it is Joubtful that corrosion would
have been a major factor in this loss.

Measures that should be taken to reduce the risk of corrosion damale have been out-
lined in other sections of this report. Basically, plastic cables having corrosive
by-products should be avoided, floor penetrations should be tightly sealed, autovaotic
fire extinguishing systems should be installed, and ventilation systems should be
arranged to localize the fire and minimize the concentration of corrosive gases.

Appraisal of Firefighting Concept

Three sections in the "International Guidelines for the Fire Protection of Nuclear
Power Plants" should be referenced at this juncture. They are: 1) Appraisal of
firefightli.g concept 2) Mobile firefighting and 3) Equipment of the plant fire
brigade. These sections not only eaphasize the importance of automatic fixed fire
protection installations, they equally stress the importance of a coordinated effort
between the local fire department and station fire brigade.

Unless a previous agreement has been reached amongst station personnel and public
fire authorities. a situation is apt to present Itself that will result in a mis-
guided and costly firefighting approach. For every conceivable loss. a detailed
action plan and firefighting approach should be developed in close cnoperatiun with the
insurance company and other competent authorities.

Although there is some merit to the firefighting procedures used at browns Ferry,
another approach using water as the extinguishment is often considered moreoeffective.
Since plastic electrical cables are Class A materials when'they burn. extinguishing
agents coeqstible with Class A fires should be used. e.g. water or light water.
Extinguishing agents including carbon dioxide, halon. B:C dry powders and foams that
do not have a cooling effect are normally ineffective and should not be used.

For a typical Class C electrical fire. with voltages of 600 volts or less to ground.
there is virtually no danger to firefighters directing hose stream on cables. This
is especially true of cable tray system located 20 feet or more above the floor.

IWere this concept employed.soon after the fire started. it is postulated that the
fire would have been extinguished in a matter of minutes. Cable damage would have
been minimal, corrosion damage would have been insignificant and an orderly station
shutdown would have been possible. In addition, the Reactor Building's ventilation
system would not have been impaired and conceivably redundant circuits would not have
failed.
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indoor Noee Conmeetions

Although a I 1/2" hose connection equipped With 100 It. of vovEn-Jscket fire hose
Was located 66 feet frt. the origin of the fire, its ue yas not as effective a it
could have bees. Firit of .11, the decision not to use water during the first five
hbors of the fin proved costly. Were water used from the fire's inception there
is little doubt that the fire vould have been out without reflsah within minutes and
that able nod equipment damiae would have been dinsial.

When the decision was finally made to use vater on the fire, plant personnel were
reasonably assured that aUl electrical power was off in the fire area. The Athens
Fire Department proceeded to attack a small vertical cable troy fire to see the
water's effect. Noting that it worked fine vithout electrical arcing, they proceeded
to attack the fire in the atacked upper trays located 20-25 teet above the floor.

Adjusting the spray nozzle they cbserved that the water spray wouldn't reach up into
the trays. Firemen decided to use a combint!.on spray-straight streom nozzle on the
fire truck. Removing the adjustable spray nozzle, they quickly learned that the hose
line threads were not compatible with those of the fire department's nozzle. The
nozzle flew off:

Ultlastely the firemen used ladders and scaffolds to Set to the seac of the fire wlth
the hose line. Firemen reported only 2-3 feet visibility, blue flames In the trays
and no electrical arcing. Within minutes the fire was out although such localized
steaming was noted.

Reemmendat ions

1. Fire protection equipment Including hoe*, nozzles, standpipe valves,
and hydrants should have compatible threads with existing equipment
cod the local fire department.

2. Combinatios spray-straight stream nozzles should be provided on
each hose connection to effectively combat Clams A firms normally
inaccessible e.g. cable tray fires.

3. Standpipe risers should be sealed on each floor to preovent smoke and
corrosive gases from penetrating into areas norally cnexused to
the effects of fire.

Smoke and Neat Removal

The effective removal of toxic gases and heavy concentratima of smoke is essential
when combating a fire in a nuclear station. The primary reoan for heat and smoke
venting is that It enables firefighting personnel to galn early access into the fire
area to extinguish the fire, to shutdwn the station in an orderly wmnner and to
perform emergency rescue work. In addition it will help to reduce smoke and acid
vapor contamination.

At Brame Ferry, the amoke cod acrid fumes generated by the burning cable were so
intense that firefighters were required to wear self-contained breathini apparatus.
Without such equipment on*han there was no possible way to manually combat the firs.Fortunately, plant personnel properly eaw the need to acquire a supply of breathing
apparatus Just in case such a situation arose.



819

Had the ventilation system for the Reactor Building continued to operate unimpaired.
the fire vould not have burned for seven hours. Instead, vithin fifteen minutes
of the start of the fire, the ventilation system shutdamn. Apparently its power
supply was located in one of the cable trays involved io the fire.

Running temporary vires to bypass the damaged cables, the ventilation system was
turned back on at 4:40 P.M. Allowed to run for twenty minutes, it helped to clear
the ares of smoke and noxious eases and allow firemen to evaluate their next move.
At 5:00 P.M. some.ne ordered the ventilation system shut down reportedly because it
was helping to spread the fire.

Recommndat ions

1. Approved smoke and heat venting facilities independent of the station's
normal ventilation system should be provided throughout areas having
Y combustible occupancy. Each system should be actuated by products-
of-coubustlon detectors and arranged to contain the release of radioactive
materials.

2. The mechanical exhaust system should be powered from electrical feeders
run outside the fire area. If inside wiring is necessary, mineral-
Insulated metal sheathed cable should be used.

3. Additional preventative measures outlined in the "International Guide-
lines for the Fire Protection of Nuclear Power Plants" should be
implemented. Specifically, sections 6.1 (extraction of smoke and heat)
and 6.2 (preventing corrosion) arweapplicable.

Cable Penetrations (Trays. Conduit)

Whenever cable is installed in trey@ or conduit, vail and floor penetrations are
inherently required. To insure the integrity of the walls and floors through which
these systems pass, penetration seals are needed. Normally, approved seals that will
maintain the fire resistance rating of the wall or floor are required by the authority
having jurisdiction.

To Monday - morning quarterback which penetration seal specification should have been
used in the Cable Spreading Room is not tho intent of this report. What is important
Is an awareness that Underwriters' Laboratories and Factory Mutual are currently
listing and approving devices and constructions for wall openings. Subjected to the
ASTH Ell9 fire test, wall assemblies designed to protect electrical cables and/or
conduits against the passage of flame and smoke are being tested.

Assemblies should'be tested in conjunction vith their 2ntended use. If used in a wall
having a 3-hour fire resistance rating, a wall opening protective having a rating of
three hours should be installed. Ukewise. if mounted in a floor opening, a device
listed specifically for floor openings should be used. If a protective seal that is
being considered for mne in walls and floors is not currently listed or approved, the
manufacturer should be requested to have his product tested according to the E119
test procedure by a recognized testing laboratory.

&t is also important that wall and floor opening protectives be installed and tested
without risk of fire or personnel injury. Installation and final test procedures
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should not allow the use of open flames nor should they permit temporary unprotected
openings overnight and over the weekend. Sufficient precautions should always be
taken to insure that all wall and floor openings are sufficiently sealed to prevent
the spread of fire frea one fire area to another.

Recomendations

1. All vall and floor openings through which electrical cables or conduits
penetrate should Le protected against the passage of flame and smoke
by devices and constructions approved or listed by recognized testing
laboratories.

2. Temporary wall and floor openings should be sufficiently sealed with
a. noncottbustible material at the end of each working day to insure
the fire integrity of the wall or floor.

3. Open flames should never be used to check the installation, gas
tightness and integrity of penetration seals. Whenever protected
openings are examined, fire extinguishers should be immediately
available to those checking for openings on both sides of the wall.

Self-contained Breathing Apparatus

Discussions with station personnel that fought the fire uncovered a wealth of in-
formation about the use and effectiveness of self-contained breathing apparatus.
First of all, it was learned their use was imperative to attack the fire, manually
shut down Unit One and continue working in the Control Room. To also emphasize how
invaluable they were. the fire would have burned uncontrolled for several more hours
had they not been used. An orderly station shutdown would have been jeopardized and
personnel would have been subject to possible injury including death.

certain problem concerning their use were noted. Their service life was not adeiuate
e" ;he time they were able to get to the seat of the fire. Continually firefighters

-! to leave the fire to replenish their air supply having been in the fire area only
ten minutes. To shut some valves manually it often required men wearing Scot Air
Paks 2-3 trips. Those with long hair often experienced smoke inside their mask from
a poor fit.

Overall Chie-Ox respiratory protective equipment was considered a better unit than the
Scot Air Paks. They lasted longer and fit better. On the other hand some of the
Oiem-Oz units were found inoperative whereas the others all worked.

Rcommendati ons

1. Self-contained breathing apparatus approved by the United States Bureau
of Mines and described in NFPA No.193 should be provided for all
firefighting and control room personnel. Preferably, their service
or operating life should be one hour.

2. An on-site reserve air supply should be ava.lable and arranged to
expediently replenish the supply of air in each unit so that the
designed service life Is available.
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Physical Independence of Redundant Circuits

The Ist of sow of Unit One's redundant systems Illustrates the importance of physically
Independent redundant circuits. Permitting redundant circuits in trays that adjoin
other trays loaded with highly combustl~la cable is not a sensible nor safe practice.
Ultimately a fire in one tray vill wxpoae and eventually involve cables in the
adjoining trays.

NRC's Regulatory Guide 1. 15 "Physical Independence of Electric Systems" contains spe-
cific separation cr!?riTia for Class IE circuits. Although the specificatlions In
this Guide are t- Improvement over previous guidelines, they do not require that all
redundant circuits be separated by a fire barrier wall. Instead, they permit IF.
circuits to be installed in locations covmesurate with the potential hazard. Such
analysis and Judgment considerations often dilute the specific criteria intended.

In order to insure a safe and expedient station shutdown, redundant circulr.s should
be separated from each other by a minimum three hour fire barrier wall. By arrang-
ing the circuits In this manner, a catastrophe involving one systen should not con-
ceivably interfere with the contintued operation of the other. Such a re;uirewent
should be incorporated into the station's design during the planning.stages.

The use of mineral insulated metal sheathed cable or highly flame retardant cable
should be considered for one of the tvo redundant circuits. These cables will insure
reliance of the electrical continuity of the primary circuit and additional security
that an orderly station shutdown will take place.

Recommendat ions

1. All redundant Class 1[ circuits and the equipmeat served by these
circuits should be separated from the primary Class T£ circuits by
a minimum three hour fire wall. This will require that a redundant
cable spreading room be constructed.

2. Mineral Insulated metal sheathed cable or equivalent fire resistant
cables should be used in one of the two Class I£ electrical circuits.

Cardox Total Flooding System

A 17-ton capacity Cardox System was installed to provide protection for the Cable
Spreading Room. Arranged to operate manually, the carbon dioxide system was designed
to discharge gas into the room for approximately 2 1/2 minutes if actuated electrical-
ly. If operated pneumatically the system was arranged to discharge CO2 continuously
until either the valve was closed or the supply was depleted.

At the time of this loss the workmen in the CSR had turned off the electrical power
supply to each of the two Push-button Stations. By doing so, the system can not be
operated electrically until the toggle switch (located on Unit Two side of the CSR)
is turned back on.

When the decision was ende to discharge the Cardox system into the CSR, the Assistant
Shift Engineer went to the Unit One side of the CSR to operate the Pushbutton Station.
It did not work. Noting that the power supply had been turned off (red light out).
he attempted to trip the system pneumatically from the Electro Manual Pilot Control
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Cabinet. gecause a steel plate used in shipment to protect the glass over this
cabinet had not been removed when Installed, he could not break the glass to open
the manual valve!

Next he hurried to the Unit Two side of the CSR, turned back an the power supply at
the Relay Cabinet mid finally tripped the Pushbutton Station that discharged the
total flooding system.

Although flooding the CSR with CO2 prevented a major fire from occurring inside, it
should be noted that the systeu's capacity was the key to the uinimal damage in-
curred. For some unknaown reason, the ventilation system for the CSR had not been
interlocked to shutdown when the CO2 system discharged. lWhen the gas entered the room
the exhaust system continued to operate dissipating the CO2 concentration. 7his
caused reflash: Were the exhaust system interlocked to shutdown It would not have
bean necessary to discharge the C02 system three times.

According to discussions with station personnel, the Kidde ionization detection sys-
tem in the CSR did not operate during the Incipient stages of the fire. However,
about the time CO2 began discharging into the CSR, the detection system did In fact
actuate, not from the products-of-combuntion but from the C02.

Reccmendatians

1. The ventilation system in the CSR should be arranged to ahutdown
whenever the Cardox system is discharged.

2. The Cardox system should be rearranged to operate automatically
upon actuation of the ionization detection system. Note: A
one minute delay should be incorporated into the system to allow
workers ample time to leave.

3. A written procedure mad permit system should be adopted that would
require employees to obtain written permission to impair fire
protection equipment.

4. An acceptance test of the fire protection system "including a complete
discharge, should be conducted and witnessed by the installer and
authority having Jurisdiction.

5. An Investigation into the compatability of the ionization detectors
with the products-of-combustion generated by the burning cable
should be made to insure that the detectors will in fact operate
during the incipient stages of a fire.

Control Roco

Each time it was necessary to discharge the Cardox total flooding system in the Cable
Spreading Room, CO2 gas and smoke from the fire would enter the Control Reom throug~h
unplugted holes in the floor. Two 4" t 16" and two 6" x 2." unprotected floor open-
ings were found under the'"electrical desk" in the Control Room. To compound this
problem the gas and products of combustion that escaped throurh these openinr.s forced
the operators in the Control Room to wear Scot Air-Paks when shutting down Unit Two.

.................................... . .
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Recomndat ions

1. All floor openings between the CSR and the CR should be sealed air
tight vith a material that will insure the fire resistance
Integrity of the floor. Only penetration seals listed by Underwriters'
Laboratories or approved by the Factory Mutuals should be considered.
Cellular concrete, and inorganic easemblies as described in the
"International Cuidelines" may also be considered.

2. Self-contained breathing apparatus approved by the United States
Bureau of Mines should be located in the CR to insure an orderly
station shutdown and to minimize breathing hazards to personnel.
The supply should be sufficient for the number of operators and
the time it takes to effect a safe shutdown.

Stairwells,* Vertical Openings, Mechanical Penetrations

It was disturbing to note the presence of unprotected steel-grated stairways and floor
openings around steam pipes, etandpipes and mechanical penetrations in the Reactor
building. Althouffi fire did not spread through these openinRs into other areas,
smoke and hydrochlric acid fumes did. An examinetion of the building structure and
equipment on the fl~ors above the fire revealed heavy carbon deposits on walls and
ceilings and substmtial corrosion damage to stainless steel piping, electrical equip-
ment, and Instrusentation.

Were all vertical openings between floors sufficiently sealed to prevent the passage
of smoke and corrosive vapors, corrosion damage and general clean-.p would have been
confined to floor elevation 593. Instead. clean-up and repair operations have to be
expanded to include those areas needlessly exposed to caz on deposits and acid fumes

Recomndat ions

2. All stairwells, elevators, chutes and other vertical openings
should be enclosed in approved masonry towers with air-tigiht
automatic closing Class B fire doors at each opening into the
building.

2. All unprotected vertical openings between floors (hoistwaya s•team

pipes, etc.) should be sealed air-tight.

UL-NEL-PIA Cable Testing Program

A WEL-PfA sponsored cable testing program is being conducted at Underwriters'
Laboratories to determine the relative performance of cables when subjected to the
IEEE Standard No.383 vertical flame test using a 70.000. 210,000 and 400,000 Stu/hour
gas burner. Various control cable constructione will be tested vertically and
horizontally In multl-tiered trays to determine the effects of these Ignition sources
on flami propagation and circuit Integrity.
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It is strongly recomended that the TVA consider including representative samples of
cable involved In the Brouns Ferry fire in thin full scale testing program. Tested
horizontally in multi-tiered tra.ys and vertically, an understanding of the cable's
"renl-life" (not laboratory) huarning characteriatics can bo demonstrated. In
addition, the flame propagation and circuit integrity prOpertiL w UI L 

2
e,;W '.i'-ra

hiZhly flame retardant could be compared with those of the cables destroyed in Unit
One.

* - . '4 -.
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-lot Scedule of Events (Approximate)

Saturday. March 22, 1975

12:35 P.M.

12:40 P.M.

12:50 P.l.

12:51 P.M.

12: 55 P.M.

1:02 P.M.

1:09 P.M.

1:20 - 1:30 F.M.

1:25 P.M.

1:30 P.m.

1:30 - 2:00 P.M.

2:30 - 3:00 P.M.

2:00 - 4:00 P.M.

3:00 - 4:00 P.M.

4:40 P.M.

5:00 P.M.

6:00 P.M.

6:45 P.M.

Fire started in Cable Spreading Room.

Fire Alarm 299 called in.

Ventilation system In Reactor Building
shutdown.

Unit One reactor scrmned.

Public Safety Service fire truck arrived.

Unit Two reactor scrammed.

Athens Fire Department notified.

Cardox total flooding system discharged.

Athens Fire Department arrived with one
truck (chief plus six men)

Reactor Building lighting lost.

Self-contained breathing apparatus required
in Control Room.

Cardox system discarged the second time.

Cable fire In Reactor Building burning un-
hampered. Firefighting effort abandoned
In order to shutdown Units One and Two.

Cardox system discharged for the third time.

By running temporary wires, the ventilation
system in the Reactor Building was reactivated.

The Reactor Building's ventilation system
was again shutdown.

Hose stream first used on fire in Reactor
Building.

Fire considered out in Reactor Bulldlnl,.
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Fhe fire orlginated in the mihdle tray. Taken Inside the Cable Spreading Room.
this photograph shows the eailie trays passing through tIhe wall into the
Reactor Building.



Aime take'n Ins~ide the Cable Spreading Rooeau. [him phuto sbowti the titl three traYai
lurfel:ved In the fire. OIWerre thle eXIrnuAed conductong In the topo aind haotllow
tntys and tha l~e jTtowpoinifuty of the truy3M to each other. Tile while J)rwder oil
the uaindt!i tray Is frian a dry 1powler extinguis'her.

. . . .~ *.
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This Ix a elow-up view of the top cable tray. This view clearly shows I j the
thliknem of the wall between the Cable Spreading Romn and the Reattor
Bulldln& 2) a portion of the fire stop and 3) the products of imOindustion from
the Ilurning cables In lhe tOli tray.
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1,,aldng us'. thil photo was taken In the Reactor Bulldlng. It shows thle c'lale
traysn comning through the fire wall aselpratring the Cable Sjpreading Room and
thli Racltor Building. Note tlip mulli-tiered trays, the dry chemical extinguish-
input 4 white). the tray corrmson, the eximpsed conduetorx and the wcaffolding.

• ... , .o:
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Thix im another cdme-up view of the five high, multi-tiered cable trays IMS."ing
Ihrough the tenettor Bfuihling wall. Observe the calale daanile.-soot on the
veiling and acid marking on the conduit.

* ..
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'•i:.. .." .....

r'azkeza frwaan thie fluor, th|.s 34)0lo Mh,'bWM a four high tray" array nipproxlunatelyv

1.5--.0 feet trouut the enhlde Ienetration. Inaguate the d~fieutk'nles encountered

p)uttinlg out the tires lha these tratys some, .20-2.5 feet overhead.

. .. . . . . .. .. ... '. 1. . . . -, . . I .. ..
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This Is. a close-up view of Photo No. 6. Obserre the troy corrosion (a lbluIsb-green
coloer). the 4-almon dfl ~m$isthi fill the- wnfli; aund reIiing aindlith- exjwis-t-I (.fInfldletors
In all four trays.



Thlis Is another rk'w of tfi cable trrlys In Photum No. 6 and 7 but taken froatip oither side.
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ThI,4 I,!14,?E. shw fh lip ale trays4 InI Ihelotim -No. 6-8 pmoi'Issru through tlip wiilldirectly oppwaiite the Rleactor Ihailding.Cablje tSj'reading toll w.allm. It wasrelonrted the tire lient-trateol this wall und (1)atnht(is jimiother 3-4 fert.
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IA.1k11 ii..:i~ I~a~t ~ki~i~ m~aw*. th h~rz.,taj lihe ray~ ji~rxliaIeltellfee frme te il~ktinyjeewtratlza. flm~ere th exkisd eodtwnis th

IAofljller atil. flrcgheeedutl firetld I iffir.i ofaedi the oionjqin callle trusappoimtl
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Ti. he- pirotedlaures tier liiti.yinjcg staties lilld l4uil'l mUloo,-rt agent-ies left s•inm-

thing Ito It. he, ire, . 1l1,w cl..cwly iad NMC rev.ie"ved titse Jur's'tltnre•'
I. lluiw i~es" NRt ret.-mit-ile the livetd for wa'lrr d-Itigte systemUs ill L-able- r,,mt.

i lIage 7 itot I r. llaliaIuvsr'st les.timill ioyP with TV's\ v'olt-lltli, in that the lis- ofl
waiter unight have tell too fuirther liss' elf itlill.-41s ef fitvh ri-at-hsirs

7. The tC'o iitntee ihdersltids that ai p'etition hiis lbeeni filed to chantge the

NUiCt regulati'iiis Ito reilqiire jlalmi sjler'tiors Ito dist.ril:iite einergtl'y llahtis to the
jIallc :alu t'l iduct yearly drills. What i., the statius of N1'R s clisideration of

ihis malter!
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Itst \Vhalt 'i', sisle' ili-ri l ii,,'v s MIW" _ih ti firt•s :ill(i thier i'-ther c i lvii liial
:l4 i-iilh l- t ill il- -4l il %,. :

lb) 11-, is Nltc 01":i.'Sizi-t Ii- - vl, suclh hlizards arirt rectigized : i.e.,
Ild,,s N10 halve any sti-cial c.1 l ,i.rT is l Iir fire l tde iE ll a i td prevention?

if.) l ,, i NRC" iniifolid 1to l1illa ilt) l ly ; irl aizti.,litial atn'ielliges to lout ill-

creased vi;i 1thasis lil' iaven i ig Ii rlis and tal ''Iu her i i ,V!sit i lla il liazairdls?

t,.Nlr. Iaviiid Co iley hauis inadle t%.41 slieci lic r•cent1i iiiaaisla tit oiin its NUC as a

resuht i4 lit- tire:
tot) Tilt i-rt is iiis it iucleair lilihu ts l15 it hbe 1)rilitted i at slitticains wher-e

aitlil is t ii;tI lilai li't are t' ilter ctlUlt• rIdUtliii.
i bi That :ill react''rs liiot fully 'sionililaig %ith I ]F-E stanidardhs oil separa-

I iti oll" elect rical allellh lihe shilt ihtit It.
W\hat ist lile stat uils N ts act isilions It lithese rec lulujeiiu ndat ions?
10. What is N.lt"s pit iiin re;a rdlilii lie ulit i aithing alqplivlaiiltiy (if te.haii:-al

slieviti lta . jil1 ill tlit- eVlet Stune dtii'llarttre frwi i t liemi is requtir red as liet resur:
lit ai sill-Site ellie -•t- c.li !

11. hli.at4 Jirsvitit la.ckgrouiitll %'Ihy the Imluyurethliillie miiaterial of the type
i'stltd Is t lhe ajijiliva n its liiii th. tylpe used. AIssi. distciss why these tests "ere
r's-is.d 1i1.1i,. wheli it hashit-- I. it-neit-rnled thliht -miial s-lsa le lalmiraltiry tests are
ili:ati.iel:il le If) ilet erniit* lle ihv fire u ilr-,r lies eif i mate ria l ill hlrgte-scale ajiplica-
li-lls. IAICt Sii. .Vidits Buelis Willelin No. 3 Sel ten-iete r 11. 1107-1). Finally,
%iho- was lboi'llretthauie f'csaaii alil'oved for ilse i. suc'hi as iiacies.silie loatioli,
whiiai th i tre ha-zardts •if this liract.ict, haite oing hieeit koi s ia AE-C llealth anid

Saf•sty Bulletini Nol. 17u. datell Sept nliier 110. 11;06 reeoliinieltis that colisidera-

iholi bIe glVeli toait tlllaliilil jiilrttl hi1ethaie sui that it ('111 lit- reIovt d miore easily
ill vase of til'e 1.

iNuiclear lRutinulatorv COlinissionl reSpollnse. •u•bequently received,

fo llo \s\ :1
I'. ,sN• IN .Ai Itm-;."I.ATORy o"ilI Issso.v.

II'flti iatj/tm. I/.P'.. O(t,,borr.1. 1.1#7.
Mr. Uvo.Iitir.; F. Mu'i-'ii. Jr.,

'Jcc'IttirIc Dirct-for. .hpiitf is',inittc' 'i APttii; Ku(,ryy. gsoal. C' t,4 the
1iI "tiEE I .•ttlItrt.

II Mic. Multi!ltY" "ns-Igi-tsed for ilchisi,,n in the reef.ird 4if lithe Selreliber 16.

I !T.' hei-aring lit flit- .1uiiil 4 -Ii iainlnjt. tots lit- ll'mtriis Ferry Niiclear Plait fire

I- t liet° follhiwiliz :
1. Its,•l-osii5s tot reltlu'sts for sl$ h'ileilnutll mi. 'rriilat isl in1.1ilht. duriig the hearing.
2. lhe..ql~lises to flie elevenll 4lie-,t1ii1lis tralistilt -ti tiiltie NRI' with 'iir tloter

elf •Seltle.ilier 1S. 1175. lob thlt- lireitsir. IIttive if C'tiraigressiiiiial Affairs.

Yiour letter callhe-d aittnt ion tooi ftiir liinitters :i havling liecam riised during
fhle hli-arioils win \vit-h rnierial shisuillhl It- sulllilied tier flite ret-ird. tiatlniy. (ip,

list fit ilnslotvelislins sitt lthe caile rsli if wild l . '1tlly ,1i lhit- latest inllsecti-eii relmirt.

Ih al til atuilysis it lheit- Nuclear Eniergi L.ialilit i ind I'rilierty liisulrante Asssi•ia-
tii'.•s rejgui lirt 1 Nd t S littiluleits tlerlil. Ic'p Inallt-rimlu adildressing tie lroluiabilitv
elf t lie B'-riwn-i Ferry fire frii fili- lielsaia.su il ann ly.-i, viewiiint. and (d) anm

ainllysis of the llaliirwiirk resuIlting r-ii tilhe h iect'rrenc-tl.
Items I ita. I bP. ifid (d )s are inclutded iaa the resio•tses contarined ira -nhclosure

I. With r'eslt'vt tit yllour ri-llliSt for aldit hlional nialterial rega rditiug the probability

elf the Browans Ferry tl---itila (.(--flt- testiimsiliy lIresevit!d at the hal-rringK toy

Mr. Saul .s-vilte 4trli-wcriljt jikgoi-s 112-1141 refle cts all flit- ilifanilatiion lirespntly
3avalhalolt-It lotsthis mattier. The iianaly•es thirt finrtiesl ithe liasi fer flie statement
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at the hearing are still iore-lininury,. and are loring finualized in preparatiun for

flee pubhl'atiouu o the lanal relmrt tea [he Rheactor Safety Stud). The iuaterial

rtequle'ril tcncerning ]lr.wns 1k erry is uecli-'ltd top IA de'eitlsed in alaput a luonth,

aiad will ior 1urai.,bed Itn [li t Joini ti tonllaal lt-e %%hten cc-unlpletlt.

BL C. RustrifL,
( For L~et %. Gus~ick ),"

L-raucatiiac Dirt (a. ,r for Uptcrutwpsa.

1 ) Itews tRequested for the Rietvrd.'
j Q u e s ti oil l s t on 1 . C ,t F us t i l l I L "3 .

1. OIl page 4 tof Dr. K uttlh'$s tcstillituly, it is stated that Use of an open tiawe

to test fair air leakage has luten a rel;alively conlaiaci loractice ill the u tility

industry. Wus NRC aware of this practice befiore the fire. and had it lot-en
af I l~roved ?.

Resleo.ise: As stated in Dr. Knauth's testiniony, tile use of all Ulpen flue to

test for air leakage iii dat'ekizg ct.-tade.aser Vacllu'ui has b-een a prautice in the

utility industry. The c.nden.sers art- gteeraliy liwot ,.P'ated iii areia. containing
vital safetty efiuilowent. ltesls'ase:s Ite It -1E iulhetins following the Blrowns Ferry

fire indicate that peran tinales haud lJ.tan used for checking penetration leakage
in areas containing vital safety efiuiPnlent at three other reactor sites.

To the extent that juany people oil the NRC staff have bad experience in
the utility Industry, the practice 41f using all -lwen flawe to check for ctindenser
leaks was kuown to exist. The jIractih was neither exiplicitly aloproved nor dis-

approved toy NRC iii tilh- tondensur ,allilicatiolh. The wore usual practice in

induistry, as indicuted in tile resloonse.-s too four bulletins ftollowing this fire, Is

to aduministratively control tile use Elf opean liaet-.s in areas conitaining vital
safety equilliaent by" ineans tif all "Ellp'n fIanae-" wo*,rk ie'rwit.

.. on page 14 of Dr. Knuth's tI.stiumY.iy, it is nloted that T'VA has taken
eIxcieticon tic somile of tile tindinags ill NIC's itavestlgaticta repuort. and that NRC

is evaluating the validiiy Ef TVA's relmttial. Ikes NRC have any conclusions

yet oin whether or ntct 7"1 i's jIoitioilns are valid !

liesi lanse: Since tilh. J'.E hearing pill the liBrowas Ferry tire. tile l&E Staff

einpletrdI it evaluation aof '1'vA'. re.-lalSe it) till' NRC Notice 4,f Violation. A

c,,py of it% letter to 'T'VA dated s.jltenail'r ::9. 17 ,n thi. aatter is enclosed.

The lavi'idl~iat ainvestigit i'oa relairt. TI' s, and thla- I&E Staff evallnatioiul

i'f tile "rVA reslmanse \vili all 14e reviewed by the Sl.eviall Review Gulruu aind Ivy
the lCaauaizi.-ic. NaIt i.i..•K lCi.ta.t~'.Aliol ('~atilSS1lON,

.1 tlU~ta Ia Ga.. ,¢.%cpcmbi'r 2!'. 197•..

.%ttn. : Mr. J. E. WVatson
TEN N 1t5ti. V£1l.LLY A UT IIOKITY.
.M1at iag.r fif IPoorer.
l'oarcr Building.
C'hattan,rooga, Tct'n.

GENTIUMEN : This refersA tit your Selptetinlier 2, 1975 response to the Notice of
Viphitihln .sentt tai you lty this tiffe• till July 2N. 1975.

ilt the itin# ctf aialerenlt nonlit ulethitice in Alellwtalix _% tf four July 2s. 1975

Letter.r we have til furtlher aluestioas loll JIeM 1. 2a111. 211421. 31a, 31o. and 3c.

.\ilvendix A tea tlhis letter notes that ilPna 3d&421 is withdrawn as ann Itent of

Ill1a14t*ai a lidil ne, 26lad gives tliir ljsiit n file oiler reldly to Itrialn 2:a 4:i . 2aa 4 o. * iand

;Iali I . Allietndlix It of this letter suiples four imolsitl-n on t.ertain of your replies

te, the Anulis ofia enern castatainlel Ia aour letter (if July 28. 14075. We will Iw

evxlitnlniKt these maattersc duriag future insle'ctiolila and no further reply is

rl*l4atecd (of ioul alt this titrse.

Altiendix C too tlai letter lpropvides ouiar eliaatiniett tia certain of y.olr responses lla

the ('onehlupliolfl. anld Saunanuaaary of Finddings of ltaets scetions of our investiga-

ticin report.
If Yaiu have any" glilestiing regrartding thege inatters. jalease contact Mne.

Sincerely. NakMA.C..MOMY.Y.

Reg.ional Director.
A'tite'h Inaelat i:

Aplnlitnif A. B. C.

I Includ,<d at appirolrtlaP mInt in reacrd.
I % ."%ppendli 14 for sept•emiwr 2. 1975 lhtt r.
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F l'POSITZONS RLLATIVE iT- T'A IsPONSE.i TO CERTAIN ITEMS OF NONCOMPLIANCE
IDENTIFIED IN THE I.L"ErR OF SI"rEMTItE 2. 1975. FaOMi J. E. (ILLELAND. TVA.
To NORMAN C. MOSELEY, NRC

APPENLix A

Item 2.a(3o

The Browns Ferry ProcedAre for "'Firr'-ErpI(,Aiflo --. \'lhturtl D-isateru.'" Con-
tailns tile following:

*• Shift Engineer on Duty Will:
1. ProKced to stcene and appraise situation I the Shift Engineer may choose to

remain In the control area and delegate on-scene responsilility to an Assistant
Shift Engineer) ...

5. Remain at the scene and supervise activities..
A normal shift ctnmlplemnett a I lroIwns Ferry is one Slhift ErulineT4.r who is ill

overall charge of the entire plant andi at least one .Assistant Shift Engineer for
each unit. InI the event of a tire the TVA prrimldure requires delegation of on-
scene resix)nsibility when t0w Shift Engineeer is not at the scene to supervise
activities. In this ease the Shift Enginetr departed fruimaa the sTene without making
such delegation. This constituites iionvoinjlianei with TV'A proce'durres, adherence
to which is required by TV.A technical s51 'citications. Althoiugh the Shift Engi-
naeer mnay have thought the Assistant Shift Engineer would assume this resi.ilsi-
bility. the TVA procedure is clear in requiring sleciti.c delegation.

Our position continues that failure to make a specific delegatioln of respon-
sibility constitutes noncompliance.

Item 2.8(4)
The first sentence of the quotation from tile Browns Ferry Standard Praictice,

Manual BIYS3 is "'lhamnt tire protection systems shall Il.o fully operational at all
times." (emplasis added I. At the time (of the fire. the Cable Spreading Room
(1), Installed system was not fuilly opmerational becauise 41) tile metal plates
were installed under tile loreakumt glass used in the. mtechanical valve actuation
inethod and (2) thie manual electric system was disalbled on the Unit I side by
a switch located on Unit 2 side. From tile ['nit 1 side manual electric is the only
actuation method. therefore. at the liamme of tile fire the ('O) system Could not
lie promptly activated at all from that side because the switch oni the Unit 2
side had de-energized the control on the Unit I side. Accordingly. the CO. systeum
could not be considered fully olerational.

(Our position continues that this item represents non(ompliance since the system
was not fully olerational.

Itrn 3.d(1)

In amendment 25 to the FSAR. beginning on page R7.5-11, the following sen-
tence appears: "The power cables from the 4160 volt, shutdown boards to the re-
slective tnrnsformers for tile 480 volt shutdown boards and the 480 volt diesel
auxiliary boa rds are installed In ,eparate conduits."

Whatever the original design classification of the 4 Kv shutdown board cables
wan, It Is clear that the quoted statement fromn Amendment 25 requires that they
be In separate conduits. Accordingly. the as-installed condition is not In comlpli-
ance with the FSAR as amended.

Item 3.d(2)

The table on page 11-8 of our imivestigation report is in error ill that IC Core
Spray and Residual Heat Removal Normal Valve power supply Is 4 KV SI) Board
A through NOV Board lB. Therefore, we concur that Division I and II separation
was not violated In the cases discussed in this Item. This apparent item of non-
compliance is withdrawn.

IE POSITIONs RELATIVE TO TVA RESPONSE TO CERTAIN AREAS OF CONCERN IDEN-
TIXUD IN THE LELrTTE OF SEPrEmBER 2. 1975 FROM J. E. GILLF.LAND. TVA, To
NORMAN C. MOSELEY, NRC

APPENDIX B

Item 4
"Plant operations personnel and Public Safety Services personnel at the

plant were not familiar with the reactor building fire extinguishing equipment
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itn that they did n,,t know that the nozzle on the hose was specifically designed
foor fighting electrical fires."

This conernt is liasel in part on actions by Shift Engineier I" and Assistant
Shift Engineer Y. Bith of these individuals participated in tile first attempt
to use water. The(* attempt wa4 rot successful and led to a deci.-ion to try the
Pozzle from tile Athens Fire Truck. Had these individuals beden knowledgeable
of tile characteristics of the nozzle (nit the hose. It is doubtful that they would
have conti'ldcled that another nozzle would perform better. These individuals
had remeived TVA tire training and have job responsibilities for fire fighting.
These actions led to it conclusion that these key people did riot demonstrate
knowledge of the equipment available. Your September 2. 1975. letter stated
that additional training has ween a.cconaplished. This area will be reviewed
in future insl"'tions.

Item 5
"-mergency breathing apparatus appears not to have been propwrly main-

tained."
This conv'ern was developed front statements made by various personnel who

were intervieweld by the investigat(ors. Excerpts from specific statements included
in the investigatiion relxrt are as follows :

(1 ) A.SE-.-.V-..-"The unit thatt PSO-CC had would riot puncture the canister
land I don't remember the problem with the other unit. But the ('hem-Ox mask
units did looik tot be in sad shape in my opinion.'"

(2) IE--JJJJ.-"I heard that the air supplies were hard to find and did not
fit well together."

4-3) A.O-Q.-"Ahout half the alrpacks were unusable because they were
marked 'not charged' or 'no mniask'." In am explanatory note. AT'O-Q stated.
-This is very nisleading. The aircaeks that were braought tot the tire site toy
soine of tile maintenance people wvere umiuseable due to marking. They simply
failed to notice the markings. We had enough airpacks at the site lut a lot
,,f tile airlpacks brought to the tire site were not charged or had the masks in

These statea~maents coupled with additionl•t statements concernin.g lack of avail-
abh.e air in c.ylinders led to our concern that nmaintenanlce activities may not have
been promnp1tly lxrf'brined onll emergency equipment.

Item '7
"'There was aplanrently no attempt Icy CE('(" management to obtain expert advice

on nit'hods of fighting tile fire."
The plant sulerintendent. Iy his discussions with TVA management, gave evi-

denc''t. c his c'micnern regarding his decisioni not to? use water on the tire at an
early stage. In view of the fact that local expert advice for earlier use of water-
first given Iby thep Athens Fire ('hief at aclc,,t 2 :(X0 p.m. was not heeded-it appears
thait TVA Ilull'nalgenlent should have secured and lprovided expert advice to tile
Iplant sulperinteitdent on nIethods of fighting the fire. The investigation revealed
ntil positiv re(onlmendati-nIor definitive advice-by TVA management concern-
ing use of waiter. It appears that such recolmmendations are an assigned function
of tfleipff-site mlanagement control in all enmergen('y such its this lire.

We continue to believe that earlier use of water ti, extinguish the fire would
have redu.el the ilmpct of tile lire till your plants. The Increasing inoperalsility
of equipmtent as tile lire progressed, in omur view. supports the position that earlier
Positive extilguishing of the fire by water was called for. Tile water nozzle at the
scenei was desgned t- lpermit its use with nilininlll hazard to personnel.

Ite'm 10
"There was aiiloarently no attenlipt by the CE('C Director to direct the opera-

tions of tile center. Tile plant superintendent was involved in extensi've corm-
Inunlcatlons with tlle center rather than directing the fire fighting and recovery
operations. As a consequence the efforts at both locations were not coordinated.
management personnel were not provided with accurate information and their
actions were relatively ineffective."

The Information gained during the IF investigation indicates that the control
centers served more as communication centers than as centers to provide an over-
seeing management control of tile situation. Particularly difficult to identify were
examples where the control centers evaluated and made recommendations con-
cerning the situation and actions taken to assure that support efforts were
adequate.
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It* mimeii i(Ilintiiy fie 4m eitreil qeeijt#r re-iiew off flit- lai#-;,saim-s elivin lise~d if)

cmit!reel thle ve~lerý,etwy. vrit. vciiire.! fee'toiters a jloaje reel tel he* le l det hi imoli-olt il fiiit-1

hi.tir-iby-leiwir Iltifeemn-, fril~el. tse ithlat itti raet her tlian i li joreeviilin--r f lit- te-fcliiical ~aniu
matii~ageriaI 1e rsjee-oet i'.. wliieli wVe*Ite rieeel 'r I ilwlte vooiartol Je'a rt-sieeehse tit le*s

-A.lr Jie'tii.1i1j111tt joireureliitirs sloeoee tvIli~ti f lit- uniit foolerzate r Ims il- li aut!liitrity tip

.imautow fee lait-e re~afeier ill f lit- t-velt-ti ~fo III e~tim'r.-oiiey. lii s rsje ijI.iIvtoo e.ff(e a
sliIt1itt Zifw ilreloihIot lvl Ims wa lie'eiij 4ei-tim-l IcY mlanIag-4e1i'eit."

Youtr ri-solellse. stato-s t liat flt.ie opiiie-iteer *liwo' l3 eejratte fil iiý ioi i~n itiativjr~e-

ItnI eIiilliisis .1414IeltI I( T.1t~ k I art if1J jI I I'silll.lle2- whlere I iie-1- is 11411 tihiie- Ill Cecll-

su r wvifi sult-t-visimi.. I'is je''.ititll. th1flelre olee-it vq-l sIalel. .liee lbe t-1ti111liasizedu
te. )emixr oilwerilteers as the( *PVN.\ wii:; wotte-ii~jiet jeee,.ji ie.h We~ lte] jeve i liatill- I i w.eratotr

li;ts melit, siteiive' ri-sjeeerisililify--shal~l eejeetait" -Atll talil af-tis'esfllec his mlbW) ituilia-

tive' wixeix si~mifivhaxxI . liiiieXjI'aillk-1l :Iiee-hilive, SitCvi!1 and he11iC ete 11111 lmve time Ilel

IFE C 0mtNII:Ns 1o TVA's l1:$lleNSE. CI *eNtIKNI NG CeeNeIt'dteNS AND St NI mARn ecw

kFr ND! NG$ 4)tO FACTS I N -rim fI..:2 ll it lr:~It 21. !17.-.. REN..1-4

IAI.TVA. -ee Not~tm.%N C . 3Ie$1.IYA. -NIZI

Sitice' flt- Itemis for Nfolieti'xiialiane I .\jejiiieEi\ A~ I anitl A rvais efel ee I exleh

I Apetjeeeili \ It~ P ;re* feaijieleel 'ci I hie 1 *4 11-lls~eieehis? .1e fil 11ixa rv eeXlOf i-'iidingts eel
Faet s Sect ieexs of till- jilvest igalm I tchreiti rt I Ihtts.- tellltm ieit? ill Appiendixiei C ele';i

eunly wvith mattaers tieet aulre~ady ;ielertes-eli ill Ajepe'aiex A anud Appenldix it

II.(c I
-11t2ilet'imlae* T rainting, off TVA.' jee~r-etltel ill fiite fi..itiiig laripovilllres :itie equ~ipe-

IliehiC.

Th'is ii chlel-jeeii is basied fl eel it.' eever;i I resiminslie~f' TV if, fire' figtzhing fooeid~ed4

el11 SI1ltellit'IItS 21Ii~lele I jmlliidujllsi eliarilig file. IF: l~'tj: ep Semil~e jlihivi(I-
naIl. staitedl they JItIC recei ved ltip fire- hligthiiZ. T ra ininig: eel hvr- ,.fill t hat tile
ir~iiliitig Ilie~y had ro-eived \%-.I.,j seeuino yvears jeriort t-, t he. fi re'.

for'~ee inijtiative eel flte p~ar rif teiv-4te sulleei-vistiry persi'.iiiiie.1 too (obe~imlintet

s ,hutdownvr a~et iflt e's maili aftterr flt e i rý-T mga hal itnit ia jeti efo dtlojre'ssuri I tjeex
elf Uniit 1..

Clleetivet f i' hiiel for fli t-l IF, inive't igaItimla team iiji i ui ltg I' ithat t he're' was ,I lack
off emoercljitttionl eel siuiltlewli and~e re.'- rt iril a ee ct ivitie's miiril a fte'r t he' initialI

1IM1111.t11 del ere~ssurizattiei lif ee 1'tii 1. TI'iole imh TV'A elet's moet a-req' with mir ('etn-

4ltisie en rega reliug flip t'xteli Efo dlirect siijoervistory im taveel enhiet iilfit- he' v(isiellt

tee illitliate flit-' 1lleeW41dewiiel frI *uit 1. it is leasede ton flit- ixlvestigatocrs* 4115(1)$Sions
wvithi thoese jinovediee andi rests heav1 ily cill fit-e imuijre$sif~in thtat fip he wrateor dlid
neel believe III- hadc 1wet eirei'ted4 Too initiate title' I h' IiW4ICwil. Il all ehvase51. tile plhiltt

stille-ri tit endii Cttt invlvemlenlitt il it eeerdiililatg shuillo4ewii act1ivities udurinag the
tittle It ik es jleiti ('elul 4 t11.ed111t Illive' lee'e e~xtenslivte sine. txip a rrive'd misijtC' betweetn
alolorooximtltIy 1 :210 p~.mf. a131( 1 :35 jean. The iisilltiatjell tof maii ma~i ilotewdownvf of

idtai I oe ctl rredu itt sappjriexi 31:tely 1 :441 ;l.tl. Th~e -imeltclimeli. hierefeiore. is- baised

perimlatrily (tt lite' amito if11 ee ll $tlHrvisijeel sietll- tesite' olirita thep entire jeeneed in
quesi'tion3.

-Fatiluxre fib e'statloisit prio~ritiaes feer re'stEorittijeen (or eqIuipmenlet. rhis re-milte(I
lil uvtfipeerelimit eel. mid( ill stoe vli a ses-. vealt!! ter peroductiv( e* for (hihid j(ifc-a attempth)s too

resttoeli key *equipmenttt tee servtice.-
Thisý tetioelllsjeili is rela ted' te, ac- i vi, ie's jeraitir tee extinxguishitng tlit- fire. Our

hi ves-tigalt Nim revealled flel e'vjdtlele' tel aI sy$Itfltatic itjxjerfocthi toe es$tablishinig re-
spooneeI. ateieel itlternaitives- mid4 thee' as-:jis*eecte'd jorieeities dulrin~g that period.
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•i-N!mINGi oF FACTS..
.1.5

The liitc ,aii r i he. fire barri.er iii the. lo..i trati0,'a did ii,it vinif,irf m to, hle alj-
proveil design drawtwings.

W'"e cmiit-uir with your content ion that tile locationii of the fire fi arrier in the
jienetration would have no bI~earing on the fulc'ti ln (if the. tire harrier if the
ilnstallations hlad been completoed with the flanellero.,f C-'a:iti rig. As dis.cussed. h,,w-
ever. in the conclusion section 'if the relport IE IFlnspect'ii ,i Relrt. S.ummaIII;ry
Section f.ilIh)). the inaccessibility of the initial igniti,,n IIc'ation due to, the
lkosition 'if thet lpenutration contributed tip the ':u.e of the fi re and to) its severity.
If the ipenietration had hibeens li-ated ten inriche.4 clo.ser to) the sp'reading ri•,,' wall
as specified ini the -esign drawirng, the likeliho(d of the fire vi,,lhd have h'.en
decreased and initial efforts at extriguk.him: the fire would have be,.n aided
through improved aceessibIility:
.4.1 .

'(kontrary tip giuil safety pract'ices, the plant lpr,,'cedures d,, nit restrict the
Ilse of elevators duiririg fires: botli operati ins anltrd c'ssli ru.tion iers',l r iIns,.d

the plant elevators while the fire was in ipri'gress.'"

In the event of the failure if an, elevator diuring a tire,. any passengers wouhld
ibe exloised to hazards created iy that fire uitil rescued. Although n', one was
tralped, at least oie elevator u.sed ty Ba-owns Ferry liersormnel failehd duri•g the
fire.
I). I

"'The Athens Fire Dep~artment tAFl)) responded promplitly to the iotifi.atitll
of the fire arnd was prepared to, assist within arlirexihnately 3.1 minutes (if receiv-
ing the alarmi. Athens is about tell wiles from tile site amid,. up' iii a.rrival. the
firemen had to he issued personnel radiationsl ;moniitori tag devices lirior to etntry."

The ilnforimiatlon c(nct'erriing i:-snlaice of radiation, rie1inittiririg devices tii tirý-
merit prior to jplant entry was inrt'uded to explain the 33 minute tilise interval.
not to criticize the practice. We do bel ieve that attention should lte -gi.iven to
mininiizirig delays iti emergency reslporise while maintiaining dulie attention t.,
safety and security concerns.

D.6

"'Thei, i)rrec•.ir 'if thee (CE'(' was riot atware that the fire had lit-en extinguished
unttii alpproximately X :45 p.m. when iii fact the fire- was extinguished prior to
7 :45 ps.m.".

W'e dloi not agree that the Director of the (E('( was aware at aloiit 7:43 A i.mii.
CD'T' that the tire had it eien extinguished as you miaiinta in. The ('E-'('C I irec.tor's
l.ýg and that (if individual CE(C-A". a c,,-wfrker. indicate that at alocut A :05
p.m. (CIT the State of Tennessee was advised of tie fire.. The State ,,f Tennessee
records Indicate that they were advised of the fire at .N:15 p.m. ('lIT. Neither
the DIrector nor C.CC-A_ 1. therefore, were aware that the fire was fiit at alirit
s :05 pl.m. ('IDT.

SulseeJtlueit to the call to Tennessee. an rtiutiled late entry was niade which
stated : -4 sio time) IS :45 pi.m. tire relpirted ) out.*" The next eit ry was niiad,. at
10:30 pi.m. (CIDT. We conicur with you that it Is econceivable that thee tinle ill the
J)ir.ctor's log could lie 8:45 p.m. ElDT rather than cl iT. rhis dties nt estail,-
lish that the DIrector was aware at 7 :45 p.m. ('IDT that the fire was out s.ileit-
the entry was made sui•sequrent to S:03 p.mi1. CDT. We (.,include that the D irec-
tor 1wcitile aware that the fire was o1t hetwie-ei abhout s :l. p.nrs. alnd 10 :311
p.an. CiDT. the time of the neXt log entry. Thee termrinology if the urirtiniopd entry
indicates that It was at 8:45 p.m. when the' event was reported to him.

D.7

"Communications by tihe ('ECC with State and local agencies fope'lsed pols ilaht
ojmerating status rather than offsite radiological releases whi'h is the lirime
resixissihdlllty of these agencies."

The results of the investigation including interviews with lier.sonnel from the
states and reviews of their recrdl. indicate that much (of the infirmatiiir l~ro'
vhledh by TVA directly or in response to questions. was in the nature of "-raw"
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operational details rather than s.'ecitic infornmation which would tfiiilitate eval-
uation boy the states of the probability and naiture of -pi ssible offsite radiological
releases.

We did not intend to imply that only offsite radiological release information is
to be provided to the states. The states do lneed to know plantt -lperatiole.l status
in order to plan their activities in their jurisdiction.

3. On pmge 15 of Dr. Knuth's testimony, it is indicated that the use of puni-
tive sanctions against TVA is not warranted. Could you describe in further
detail the basis on which NRC reached this conclusion, considering ths,- many
deficiencies noted in its investigation report and the seric,us eltuation that
resulted ?

Response: The primary emphatsis of the NRC's enforcemeni progriLm has been
to bring about corrective action on the part of violators. Punitive ac-:in has not
I een a primary objective of the enforcement program. This philosophy is set
forth in a letter dated I)ecember 31, 1974 from Dr. Donald F. Knuth to all
licetnsees transmitting the criteria used by the Staff in deterni.ning the ap-
propriate enforcement for any given situation. Copies of the Decen:ber 31, 1974
letter and the enforcement criteria are enclosed.

NRC formal enforcement actions carried out by the Office of Inspection and
-.nforcement are taken In accordance with IE Manual Chapter identified as

M('-4)8M which is part of the public record. Under the enfor-.-ment criteria.
the action decided upon In a given case depends essentially on three factors:

The significance of each time of noncompliance.
The total number of Items of noncompliance, and
The enforcement history of the licesnee involved.

These factors require the exercise of Judgment in their application to. specific
,ituatlons. To assist in guiding this judgment general criteria have been es-
tablished. These criteria categorize items of noncompliance into three levels of
significance as follows: violations, infractions and deficiencies.

The most significant items of noncompliance are denominated "violations".
Vilations are defined in terms of items of noncompliance which would lead to
o'- result in relatively severe types of incidents or occurrences such as, for ex-
:wnple. a radiation exposure exceeding 50 times the established regulatory
limits.

The next most significant Items of noncompliance are denominated "Infrac-
tions.'" Infractions' are defined in terms of several specific types of incidents
tr occurrences oif a less severe nature than those amounting to "violations.'
For example, a radiation exposure merely exceeding established regulatory
limits would normally be an "inf.-action."

The least significant item of noncompliance is defined as a "deficiency."
Deficiencies are minor matters such as failures to comply with records, post.
inr. or labeling requirements.

In addition to the categnrizztion of items of noncompliance Into levels of
'-gniflance. further guidance in the exercise of the Judgment as to the ap-
jpropriatc enforcement action in any given case is set forth it the Office of In-
sp-ction and Enforcement Manual. There a point system is established to guide
the determination of what enforcement action Is appropriate in a given situation.

Basically. three levels of enforcement action are available to the NRC In the
di.,charge of its enforcement responsiloiliti.4:

Notice of violation.
Civil penalty.
Order modifying, suspending or revoking a license or to cease anad desist

from an unauthorized activity.
The selection of the appropriate enforcement action, as lndihated above, is

made after consideration of both the significance of tle individual items of non-
compliance as wPll as the accumulated numelr of points assigned to the total
noncompliance Items. Thus. for example. wider our criteria, a .Angle serious
item of noncompliance could result in a civil penalty or even an order modify-
ing. suspending, or revoking a license. On the other hand. a whole series of
minor items of noncompliance might not result in a sufficient number of points
ti warrant anything more than a notice of violation under our criteria.
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(Of course, the lxoint system is merely guidance. Similarly, the important deter-

inination a•s to whether an item of noncompliance falls into this category or that

category can never be completely automatic. Judgment is always involved.

Indeed Ini the definition of -violation- there is a catch-all category:
"Other similar Items of noncompliance having actual or potential conse-

quences of the satime mangnitude.'
Each of the items of noncompliance in the Browns Ferry case was evaluated

Under our criteria es to its level of significance. None of the items of noncom-

pliance could be reasonably considered as a "violation" since none of the five
QA items nor the one technical specification item can fairly bI said to have
caused. contributed to or aggravated (o& to have had substantial potential for
so doing) an incident or occurrence of the type set forth in our criteria de-
fining "violations." In view of the efatch-all category -other similar items of non-

compliance having actual or 1otential consequences of the s.ame magnitude,"
the positiozi could to taken that inadequate Q/A contributed to a serious fire
and that a serious fire is a "consequence of the same luag:nitude," as. for example,
radiation levels exceeding 50 times established limits. However, the fire "resulted

in a reduction of preventive capability l.lowv requirements but rt-dundant con-
trols precluded an itew of noncompliance of the violation category"-an ex-

plio'it deflnition of an "infraction.- Consequently, the Individual items of non-
complliance all are categorlized as infraction.s-redundancy was, reduced but still

existed. Evaluating the six "infractions" revealed by the investigation against
our guidance did not result in the niumber of "poilnt-" normally associated ,vlth

a civil penalty.
Based on this evaluation. a civil penalty was vot "onsidered to bp tihe appro-

printe enforcement action because no sing!e item of noncompliance reached the
significanlle of it violation nor did ti,- aggregate of ihe items of noncomlpliance
reach the significance of a violation.

U.S. ATOMIC ENERGY CONMISSION,
Wl',thingtoa, D.C'.. Dteember.r i, 197i.ý.

To: All AEC' licensee..

(KITERIA FOR I10'TrERMININ4; ENFORCEMENT ACTION AND CATEGORIES OF N.ON-
C'OMMPLIIANCE WITH AEC REGULATORY REQU'IRE.MLNTS-M%1ODIF-FATIONS

On Novemler 1. 1972. the Commission issued criteria for enforcement actions
to lIe taken for nioncoilCiance with its rules and with license conditions in

aiecordanct, with r-'ections 161. 1S6, and 234 of the Atomic Energy Act and Sub-

part B of Part 2. 10 CFR. On June 5, 1973. the Commission notified licensees
that categorit.s of violation with AEC regulatary re'i:nirements had heen estab-
lished lice'iise the Commiiiission arid th- niticlear industry recognized that the
.iignificance of violations varies in the potential for affecting the health and

safety of the pl,ulic, the cor,.i''n defense and security, and the environment.
Rased on a review of the exllerience with theie cr.teria for determining enforce-

anent action and the categories of noncomnldianice. modifications of the ,ise of

these criteria and these categories are eiing made. Comments explaining tie
inodifications are enclosed as Attachments A and B.

The changes inn the criteria arid categories are prinnarily adininistrative i.n
nature anid should resiilt in a higher level of understanding of the enforcement

lorograin-id the restlts Of the i)rograi-.,ln the part of tile public and tile
industry. ThIe Iaic purpose of the enforentent program--enhancemnent of tile

health amd safety of :.ie public, the C'onninoai defenlse anid security. arid the en-
vironntrnt--reinadiis the same. The long standing practice of requiring corrective
action for each identified itemil of noncomipliance '.-',latlons) Is inot changed.
The enforoei'entn programn continues to emphasize corrective action where neces-
sary to asstlre that regulated activities meet applicable reiluirem'ent.4 and are
conducted with due regard for public health and s•'tfty, common defeiise anrd
security and protection *of the environnment.

The ino,d'scations clarify the enforcement criteria and categories of nonýo•m-
pliance lia the areas of saf-guards and environmental mAtters arid provide more
explicit definitimns to aill ii a better understanding of the enforcement program.

These deflinti:sin make clear tine applis.alility (of the prograin ill matters of
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qualiLy ussurance. 1nanalmguert control, and sy.stems pierfitrnianc.e. Also, .cause
tlie C.oinutiss.iiiL relie. to a degree on reports frain li-en.sees to assure that
timely c.,rret'tive actimi is takeil and to, assure that the industry is notified
(of important matter% (if generic interest. a reporting requirement is viewed
frow the enfoirceiexit standpoint to lie of the samle level of imloortance as
the matter for which the relport is required. As at part of the correspondence
between a licensee an( the AEC" suilsequent to an inspection. notifications will
lie made to a licensee of apparent failures gin the part of the licensee to meet his
(conmmitlteiltme n . ilitalined ill his al(li'ati:",or ill c,,rrespndence to the AEC and(
of deviations fromn aplpr, l riate co(es. standards 4ir guides.

The levels of enforcement actions avaiilable to the Commission inl the exercise
of its regulatory responsibilities are the same as those set forth ill the letter
of Novenulber 1. 19762. Thes.e inc'lutde written liii.es (if v'iodation. civil mionetary
penralties. !intad o rdhers to 'cea.'e and d.sist" fir flir nali ti'cattio(. sIslpensio(n. or
revotcatio i of a1 liicense.

The criteria for issuance of a **Notice of Violation" are essentially unichanged.
The criteria f in civil penaltie.s hayve Ibut.li mod(litied to eiablrate upoin those

situations fiir which civil pell:tit.es may I t- inlpised. The aniount of civil penalty
in tiny given case. within the c'liifines '.f the all'Pl ints established by the Atonfic
Energy Act. is determin ed by consideratimi of several factors including:

1. Piotential or actual coinsequences associate(l withn the iteam of nonconi( -
piialice. This inclties consi(lera tion fif the rate~rnires of noncompiliance.

2. Type of licensee. This includes the purpose for which licensed and the
qluatntity. form an2)d kind of radioactive material anuthorized.

3. The li censee's recent enforcenment history, if applicfable. This includes the
nature and nniinler tif items oaf Ilnone(npllli11ianlire. tile freqtuency (if noncolmplliance.
whether itemis of no inconl. liant.e were repetitive of the sa Rae or si milar require-
nlents. Ipriulallt• nss of co.rrectivye act;.i1. .lilt) the li.ensee's nmatnagemnent of its
program for assuring coinplaln'ce wit Ih regua I tory reqluirvinents.

The criteria clarify that repetitiveness of noncoiipliatice or history 4f non-
cOnipl-lance is not an essential ingredient for consideration for civil penalty. 1l2
some (ases if a single instance ipf no ic, miianice. a civil penalty may be the
appropriate enforcement sannction.

The criteria for olrders emphasize the implortance (if quality assurance and are
biroadened to include all aspects of the regulatory program. Under these criteria.
aln order to suspend a license (or ii portion thert, f may be issued for authorized
activities of licensees or liernuit holders which are perfornted in stuch a manner
as to constitute alil immediate or potential threat to employees or thie public; or
for construction deficiencies which. if not slislpeit'il:de immnedialely. could eventu-
ally result ill significant r v.::st'iially i rr,.vtrsi filt construction defects which
imnpact on safety or whic(.i increaCse the potential for or the potential severity
of an aecident. If. for example. a quality assurance requirement for a specific
construction activity is not implemented. this activity may lie suspended until
full compliance with tile requirenient is achieved.

Regulatory Operations ulhlhtinstf and Imnmediate Action Letters have loeenl used
not only to disseminate information but also as a means. of accomplishing volun-
tary action (onl the part of licensees. toi inspect. report alnd mnake commitments to
correct probllems ton a timely schedule. These two ('oillnli'nicationis are recognized
in thes;e revisitins. If these method., are ineffective ini achieving the desired action.
all order tiiay lit' promptly issued requiring ilie action.

The enforcement record of a licensee may lie at consideration in selecting the
appriilriate enforcement saniction ill any given ('ese. A Hicen.,we's enforcement
history Is evaluated in terms of distribution of items if noncompliance by
imtportance viid by the degree of repetitiveness of nonceomliliance with the samt-
basic requirement. However. regardless of the history, consideration will he given
tE'the more significant enforcement sanctions its a result ,f any inspection that
reveals Items of particular importance to) s.afety and management.

The fiormner systemn of severity categorization. which was the subject (Ef a letter
to licensees dahted June 5. 1973. has heen revised tip place items (f noncompliance
with regulatory requirements iViohltions i more clearly in perspective with
regard to thiiir relative significance to the public health, safety and interest and
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the common defense and security. As shown in Attachment B to this letter.
the revised system for categorizing violations (items of noncompliance) has three
levels or relative importance which are designated in descending order as
(1)- **violation," (2) "infraction," ard k3) "deficiency," each of which is a legal
violation in the statutory sense.

It should le recognized that the enforcement criteria and the categories of non.
compliance apply only to situatious where there Is an apparent failure on the
part of a licensee to meet regulatory requirements. The licensee may also be noti-
tied of deviations from commitments and appropriate codes, standards, or
guides. The significance of these failures generally is judged against tile actual
or potential consequences resulting front the failures and from tile stanlpoint of
licensee awarenes.s and management of his program. From the viewIxdint of en-
forcement. a licersee failure that results in the potential for coInsequences iN
equally important with the failure that results in the consequences-both repre-
sent instances of failure of the licensee to properly perform. However, from the
impact of health and safety, common defense and security, the protection of the
environment. actual consequences-when the event (lid occtir-and potential
(lonsequences-when the oplprtunity for occurrences exists but the event did not
happen---of a item of noncompliance are quite different. In reporting the more
important items of noncompliance, those items that caused or resulted in actual
consequences will be differentiated from those that merely provided the potential
for tile consequen-es.

The enforcement criteria and tipe categories of noncomplliance aipiply to situn:-
tions where there is fill alprarent failure on the part of a licensee to meet regula-
tory requirements. commitments, and aplpropriate codes, standards or guides.
There do occur event!-;such as some equipment inalfunctions--at licensee facili-
ties which are not founded in the failure of the licensee to ineet requiremnents.
comtnnitnments, an(i app~ropriate codes. standards, and guides. Such events are not
included within the enforcement progra in.

The enforcement criteria and the c-ategories of noncomipliance have been placed
in the Public I)ocunmnt Room. 17 1 7 II Street. NAW.. Washington. I .. l a
notice has been placed iii the Federal Register concerning their availab'ility to
all per.sons iui•onl request.

Sincerely.
D)ONALDI F. KNUTIH.

Dirc'tor of RIcgulator,, Opecr -t ionx.
Enclosures:
A. Criteria for I -ternnining Enforcement Action.
It. Categories of I tellis of Nollcolmlplianlce.

(CRITERIA tot DI)ET.UMINING E NFO(CE'MENT ACTION

IN CONNECTION WITiH i.ICENSING ANtD REGULATORY PROVI.IONS OF T1IE ATOMIC
FNERGY ACT OF 11154. AS AMENVED-.. AND REGULATIONS AND I.ICfNSEs 1S zsUs)

TIIEREP'NDER

In tyiduction

Tile purpose of the AE(" enforcement prograltn is the enhllncelnenlt oif tile
health and safety of tile public. the common defense and security, and the en-
vironinent. The enforcement program emphasizes corrective action, where nec-
essary. to assure that regulated activities meet "aqpplicableh requ iremnents and
atre conducted with (hlie rexgard for public health aind saifety. colnillln defenise and
security and protection of the environmnent. Corrective actioll is rtiluired for
each i'!lntitied itent of nton'oiePiliance.

Result4 of AEC inspections and investiga tions of licensed activities have
s.hown that licensees have not in all case.A complllied with tile regulatory require-
Iments. and it has been nieces.sary to take siet'itic enforcement actions 'oin.-
lllensllrlte with the Items of nonc(ompliance. This do0c~umlelnt sets out the criteria
for elfbr-elml'nt actions to) iw taken with respect to future noncomplianjce with
the Atomic Energy Commission's requirelments lit accordance with Sections
161. I1; and 234 of the Atomic Energy Act and Sulbpmrt B of Part 2. 10 CFR.
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Lcrcl* sf enforrcment a.tions a ai (tihbIc to the ConmtiRbsion
The formal actions available to the Commission In the exercise of its enforce-

ment responsililities are of three basic types (notices of violation, civil penal-
ties, and orders) which may lie applicable to a specific enforcement situation.

1. Written Notices of Violation (10 CFR 2.201).
Notices of Violations are written notices to licensees, citing the apparent

instances of failure to comply with regulatory requiremnents ( Violations) which
for purposes of categorization have heen classified violations, infractions and
deficiencies. Such items of noncompliance are generally observed or identified
during investigations, inspections, or inquiries.

The same letter enclo.ing a Notice of Violation nmay also enclose a notifica-
tion of apparent (leviatimns from licensee commitments and the provisions of
appropriate codes. standards or guides.

2. rivil Monctary Pen ultic, (10 CFR 2.205).
The Commission may levy civil monetary penalties against licensees for viola-

tions, infractions or (leficiencies with resl)ect to requirements in licensing
provisions of the Act or any rule, regulation, order, or license issued there-
under. The Commission is required to issue a "notice of vlolation*" to the person
charged before instituting proceedings to impose a civil penalty.

3. Orders to ('a'c and I)cnist; and Ordcrs for 'uspcmisiofn, Jlodification, or
Rlerocation of a Lirenitc ( 10 ('Fl? 2.202 and 2.204).

The AEC has authority to issue orders to "cease and desist." and orders to
suspend. modify. or revoke licenses. Such orders are ordinarily preceded by
certain procedural requirements. including a written "notice of violation" to the
licensee providing him with an opportunity to respond as to the corrective
measures being taken. In the event the licensee fails to respond to the notice
or to demonstrate that satisfactory corrective action is being taken, an order
to show cause may bIe issued requiring the licensee to show why the particular
order (either of revocation, or modification, or suspension) should not be made
effective. In some instances where the health, safety, or interest of employees
or the public so requires or deliberate noncompliance with the Commission's regu-
hItions is involved, the notice provision may lie dispensed with and. in addition,
the particular order may be made immediately effective pending further order.

In addition to pIrK'e eling by way of ,order. the ('omnlission may also. pur-
suant to Sectiona 2.32 of the Act. request the Attriney G;eneral to obtain an injunc-
tion or oither court order to enjoin licensees from violating the Act or any
regulation or order issuei thereunder.

NOTICE OF VIOLATION-CRITERIA

sec:im:t 22'1,1 elf 10 CFR requires that before any forrmal enforcement action
is taken for :Ail.'-.il nuoncompliance. the AEC will serve on the licensee a written
"'notice of viola tion" except when the Director of Regulation finds that thle
public health. safety. or interest so requires, or that noncompliance is deliberate,
the "notice of violation" may be onmitted and an order to show cause issued.

Generally. a "notice of violation" may be considered sufficient enforcement
action in those cases where:

(a) Items of noncompliance are readily correctable, or
b) Items of noncomllliance are not repetitive or numerous. and do not con-

stitute an immediate or serious threat to the hetilth and safety of tile licensee
employees or the public, to the environment, or to the Common defense and
security, and

(e) There is no Indication that appropriate corrective ,'¶ti.n will not lie
taken.

CIVIL MONETARY PENALTIES---'RITERIA

The onnmmission may levy civil monetary penalties on licensees who do not
comply with the licensing provisions of the Act or any rule. regulation. oarder.
or license issued. Generally. the type of cases that are appriatepr for civil nplae
or license issued. Generally. the type of cases that are appropriate for imposing
civil penalties are those involving significant Items of noncompliance and which
represent a threat (but not necessarily Immediate) to the health. safety, or in-
terest of the public, or to the common defense or security, or the environment.
As a matter of Judgment. civil penalties may ie used in lieu of license suspension
when there is no immediate threat to the health and safety or the common de-
fense and security and* lcense suspension would deprive the licensee or his
employees of their means of livelihood, or the public of essential service.
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Civil penalties may be the appropriate enforcement action in cases or situations
which weet oine or more of the followinr criteria:

I(a) Those cases of noncompliance %% ith the same basik requirements that were
brought to the attention of the licensee in a -notice of violation" following a pre-
vious inspection; or

(b) Those cases of noncompliance in which the licensee fails to carry out in
a timely manner the corrective action the licensee stated would be taken in
response to a previous written notice: or

(c) Those cases Involving the deliberate failure of a person to comply with
regulatory requirements.: I or

I d) Those cases involving items of noncompliance in which (1) the licensee's
hi.story is one of chronic noncompliance, or (2) due to the nature and nunmber of
items of noncompliance. it is apparent rhut management. having been afforded an
opportunity to correct previous items of noncompliance, is ntot tconducting its
licensed activities in conformance with regulatory requirements. or

(e) Those cases where (1) an order for immediate, but temporary. suslien-
siron or to "cte ase and desist- is issued to remove ilrl immediate threat to thlie
health or safety of the licensee's employees or to the public. to the envirnmient
or tip the comninjon defense and s.,ut rity. and (21) ulihtitive .9-gion is deeviled
ileces'salry to assure ftiture vi mjlialivce : fir

ifI Those valses involving activilie.s under cofistrutetion l-ernits where there
are reipeated ilenms of nioncoimlnianhce with regiflatory require-ments : or

ly I Those cases , where iln itemn of loinictinillia nce resulted in or contributted
ito tihe cause oir to tilt' seriousliess of an accident or an incident : or

III 'i'ios, e.ses iil vo•ihi ing iteiis iof n nmc.ipllulal.e Ini the Violation category

I ii Those cases where the natuii re and nuinlber of items of noncompliance
%% iti the regulatory rejuiireninemas idei• t ihified duriing anl insk'lietii mor an investiga-

ionlu demonstra te that launagelnient is iot coniductinig it-i licenised nctiviti•s with
•delllviite conictrn for tlhe health, safety for interest of its enipiloyees or the jilulic
-"i' t 'inllciiion defensei' nd sell urity : fir

I j) Those' cases wlihere licelisees kinuwinugly use, inaterias wihich are not lil-
i' 'rizted !,y the lic.'iv.v or iutilize illit liemized innit elrial , for lisi's which aire no it

atreI lllritf1 or
fI'. 'la) T •ose cases wlhere sigiiticnlit i-. t ters• were not relported to the Comi-

iiii•iis il il tilmely lamililier his retillireldl iib" t he regulathoryv requirelmen.'ts.
ICivil pieialties lu1;i ini . assessed for other (ases lhaviiig coliiltlarille types of

ilteiil of liffncluleiill.(le and sxitiuitious for which the Commission dehtni civil

ivliililiies to li allilnrl-iate lind leetiary.

ORDERS-CRITERIA

The AEC has authority to issume order!, to -'-(east- alid desist" or to suspe•ed,
inlidify, or revoke livenses. The Conmmission ii emlipiwered to enforce these orders

and obtain any other appropriate relief by injuiiction from Federal district courts.
if necessary. Cases involving atn imminediate threat to the Ipublic health and safety.
or the coninion defense and security. reiluire initmedliate steps tip remove the
threat and are handled by this type of action. P'ersons who delibierately violate.
ltteiliplt to violate, or consplire to '-itilate the Commission's regulatioins and orders.
are. tilioln conviction of the violations. subject to flie up toi $5.000 and iniilmrison-
nient for not inmre than two years 4Section 2'23 of the Act).

In the event the licensee fails to respond to a "'notice of violation" or to deimon-
strate that qatisfactory corrective action is being taken. ain order to show cause
may lbe I.ssed refluirillg the licensee to show why the particular order (either of
revocavtion. or niiodliicatlon. or suspension) should inot be made effective. In those
instances where the health. safety. or interest of eniiloyees or the public, or the
coninion defense and security so riltilres. (Pr delileralte noncicmilllance with tlet
Commninsion's regnilations is involved. the ilinti(e provision may Ibe dispensed with
and. Iti addition, the partlicular order niay be made lnimiediately effective liending
further order.

I NoTr:v Se'istin '221 tiI 4i1 flie Atomniic Einergy Act reqiairei thf Fill to Investigate ail
teselllecte]' or lit uli.'.l crllitim l i'lihltilmsu. tit the Aci.

$ Such significant matters may Include. hiit are not limited to. elpomsurp of personnel
to domse in excep"P of limits. relpi•se of radioactive concentrations in effluents in excess of
limits. ineldents innr~iviung jlil attem't t,, (i ncmmit a theft ,r unlawful diversion of S.NM.
or to commit an act of sabotage of certain facilities, failure of safety systems. emer-
r.ency core cooling or other relatel safety systems to perform their design function. or the
.NII'F of RNt In excess of alimjcabie limits. or ximilar matters.
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ia) Orders to cease and desist
An order to cease and desist is ordinarily is.,ued wheti a person is conducting

unauthorized activities and has lioell notified #if heit, ned for authorization lut
fails to terminate the activity amd other sinmilar 'ircunistances as apptropriate.

b) Orders to susperond a liccuxe

An order is ordinarily issued for immediate snlsljlnsion oaf a license, or a por-
tion thereof, as necessary to remove ain immediate threat to the health, safety or
interest of licensee's employees or the pwuilic, ,or to the comimion defense and

security ; for for naaonijaliance with AE( reiiuirements relating to construction
of a facility which. if not corrected immendiately. callldh subsequently result in a

significant threat to the health. safety or interest of eiiiaoyees or the public. or

the comllmlolll defense and security.

(c) Ordcr to modif y a license

An order for the modification of a license. in whole or in part, is ordhinrily
issued as an enforct-elieLt sancti'fli whieli it is determined thlat a lic.nsee's a Jara-

tions or activities must lie limited ar lma (ifie(d to, pra rtectt the health. safety. ar

interest of the licensee's e-mplaJyees or tile ta Illic, ,ar the coininon defense and

security.

(d ) Orders to reroke a license

An order is ordinarily issued to revoke a license When
1. The licensee's performance shows that he is not qualified to perform the ac-

tivities covered by the license: or
2. Civil penalty pro ves to lie ineffective as an enforcement action : or
3. The licensee refuses tit coarrect items of nocallCnlliance ; or
4. A liceliise d(oes not resinatid to a "'*Iiitat . of aViaala tiolf" : or
5. A licensee*s resaonse to a "'IntiCe ,of violatit'"ll inldicates inalbility or unwill-

ilnglnes.a Inn t ilitntaili colinjalialic'e with r-guillataiar.v re-alllirc-int s : Ear

6. Any material false statement is made- in the application or in any statemient

eaf fact required under $ectian 1S2 of the Act.

1 1-i Denial of applivation for lifc'ise rtctwoal

Dlenial of an aplalication for a license renewal is- ordinarily used in lieu of an
oarder for revocation where license renewal is jaending or the expiration of the
license terii is iniuilnilient.

f i Orders for oth .r itcm.s of no, rnvomnpliance

Orders to cease anid desist. 'ar for suslpensioll. m.litication or revocation ,at f
license are ordinarily issued for oather comparalae types of violations. infractials
(or deficiencies whlnl the Commission deenis such slklictiatlS to lhe appropriate and

nlecessary.
In all cases where orders are issued to imloase civil penalties, to require a

licensee toa "cease and desist." or to sUsliend, modify. for revoke a license, the per-
son so ordered may delmand a hearing under 10 CF-i Part 2. The hearing will Ie

granted prior to imapleentation of the order except in cases where the Coammis-
sioln finds that the violation is deliberate for the public health, safety. or interest

requires that the p~roposed action lie templrarily effective laetading the outcome-

of the hearing and/or further order.

REGULATORY OPERATION S BULLETI N s-CRITE:RIA

A Regulatory Operatians BulletinI may lie issued to a class oaf licensees request-
ing specific actions as a result ,af safety related equilaient design inadequacies.
defects, operating inadhquacies. lmalfuinctions. 4ar failures eat a generic nature
that have occurred at a similar facility Ear operation. The Bulletitn will specify
that licensees inspect for and/or correct the inadequlicies described in the Bul-

letin, notify Regulatory Operations (of the corrective action taken - planned.
and the date when action was or will hie completed. An order mnay 1e issued

if tile respIonse to a Bulletin is not prom:npt an/d effective.

IMMEDIATE ACTION LL-rTERS-CRITERIA

A Regulatory Operations Intmediate Action Letter is ordinarily Issued to
solicit for confirm a licensee's conlmitmlent to certain actions for investigating.

reporting. controlling. and correcting situations involvnig defects. deviations.
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failures, or administrative controls, at the licensee\s facility. An order may be
Issued if the response to an Immediate Action Letter is not promlpt and effective.

CATEGORIES OF ITEPMS OF NONCOMPLIANCE

The Commission and representatives of tile nuclear industry have recognized
that the significance of Items of nonconpliance with AEC requirements varies in
the potential ftar affecting the health and safety of tile public, tile common defense
and security. and the environment. The Commission cnsiders that it is desirable
to include ill Notices of Violation an indication of the significance of each item
of noncomnplia awe cited. As a mneans of categorizing tile itenis ,f notnconmipliance
into an order of importance which will express their relative significance, the
Conimission has estalblished three categories of itews of noncompliance as
folIows:

Violation

A violation is ain itell of noncompliance of the type listed Ibelow, or an item
of noncomnplliance (1) which has caused, contributd to or aggravated an in-
cident of tihe type listed below, or (2) which has at suistantial potential for
causing, contributing to or aggravating such an incident or occurrence: e.g..
a situation where the preventive caiability or controls were removed or other-
wise not employed and created a substantial potential for -in Incident oar occur-
renice with actual or potential consequences of the tylpe listed belw :

I a) Exposure of a;ut individual in i-xvess of the radiatiion d.- 'e spn'tified in
10 ('FR 20.403(I)) or exljsure (of a group of individua!ls re.sul ting in each indi-
vidtual redceiving a radirtion (lo.se which exceeds the limits (of 10 ('IFi 20.1(01 and
a total dose for the grotl,, exceedingi 25 mnan-renis.

itb Radiation ler'els it unrestricted a'reas which excet-d 5 in tflit- regg'1 atory
Iliuni!s.

CI( Relea.se. of rzaitIiI -li ttve inn I eriaa. it lan)itsiIs wihich exceed specified liiiis.
or concentrations of ridioactive materials in effluents which exceed 50 tinies th-
reguflattory limits.

I ( I FalFarica-tionii. or cilinsttrllitait. leslinZg. tor ajcrt laiin oaf at S.t-i,.i.ic (Calegory I
systemn or structure iii such a manner thait the safety function or integrity is
I .st.

Iv Failure' to function whell required to perforin the safety fulnction or loss
of integrity of a Seismic Category I systenm, or structure; or orthe .l)Olient,

systenii. or strui(ttire with it safetv or c(onsequiences linlili ng fiun.tionl.

(f) Exceeding a sitfety limit ats defined in techinici, sllocifieatieans ass.aciated
with, facility li'enses.

(g) Industrial 40otitat).ge ,if litilizati-aa oar fuel fat ilifiits.
(hi) IWidiatliolan Er ('allah huhinatitan level.s ill excess oif tinil. tail jaackag,,s ar h5S

Eaf confilleuitlitt illJi•of i'iive mnalerilIs in laaick-ages tffered for shipment on a
coatnattan carrier.

Mi I liversinta tar theft (if lalutonium.n uraniunt 2:13. or uratlimum enriched int
ltie istaolae V*-235.

I j ) A Ibreakdlown in wiinitageinitnt or pr)(1'etliral .ontrt)l, its evidenced bay itemns
Elf notncompliance in .4-veral artc.'.a of thiel QA criteria and license requirements.

AI It lher sinilar i temts taf Iioncoaltinlia i.nce haiving actualltn or potent iial (ctaiise-
iltWlIle.s tf the saine 111agnit.ldt..

Failure toa report tlhe- above items as required constitutes a vieolation of tile
iallit itiC |irtainie hIvel.

I uf rod' i',, x

Ata infract.ioan is site itemll Eof nloniaa lla)iance of tile tyjM listed lit'l.iw. tar an item

of noncompliance (1) which resulted in a reduction of preventive eapalaility
Iailw requinrentents lbat redulnalltnt etalat ri.s plrechithld al na ill'n f liat ont-icainalivn(e

oaf the violation cit egary. for t2l which c(a used. contrihliled ita or aggravated an
intident of file tylpe list11ed IIlow. or 13) which hats at suhstalutial laatential for
au.•ing. contriblutinsg to -Er aggravatisng such asi in.cident asr oacc(urrelnce: e.g..

the Iarevenitire callability tar tamitrols were reniortl or oatherwise not employed
and there was. UhsUtl-nttlil palettiitl foras at ti'tlent or oveui'rrece with actual
er imotentilal Caon.•equlen'.es tf the tYim' listed below :

ta) Exlwsure of all individual dtr group.s of individuals tao radiaat in ii excess
tft Iwerns.llale linkits latt lhss thln tlhe viiahles in 10 il'.o"R 20.40"3.

( b) Release of radioactive tiaterials in concentrtitons or rates- which exceed
leermihssible litmits but itt anitut.ts less thain permnissible |ltits.
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(C) Failure to function or loss of integrity of a Seismic Category I system or
structure, or other component, system or structure with safety or consequences
limiting function during test; or failure to meet surveillance frequencies.

(d) Fabrication, or construction, testing, or operation of a Seismic Category
I system or structure in such a manner that the safety function or integrity is
impaired.

(e) Exceeding limiting conditions for operation (LCO).
(1) Inadequate management or procedural controls.
(M) Safety system settings less conservative than limiting safety system

settings.
(h) *A quantity of SN'M unaccounted for which exceeds permissible limits.
(i) Exceeding limits or limiting conditions for operation in licenses, technical

specifications, guides, codes, or standard9 which are imposed for the purpose of
minimizing adverse environmental impact.

(j) Other similar items of noncompliance having actual or potential conse-
quences of the same magnitude.

Failure to report the above items as required constitutes an item of noncom-
pliance of the same category.

Deficiency
A deficiency is an item of noncompliance in which the threat to the health,

safety, or Interest of the public or the common defense and security is remote;
and no undue expenditure of time or resources to implement corrective action
is required; and deficiencies include such items as noncompliance with records,
posting, or labeling requirements which are not serious enough to amount to
infractions.

Failure to report deficiencies as required constitutes an item of noncompliance
of the same category.

4. Apparently, the installation of the cable tray penetration sealant and fire
retardant coating had not been completed prior to operations of Units 1 and 2
(Investigation Report-I-2). How did this manage to slip past detection by both
TVA and NRC?

Response: Inspections conducted by NRC personnel using the inspection man-
ual in effect prior to the Browns Ferry tire did not include checking of the
cable penetrations or fire stops. The inspection manual has since been revised
to require such inspections. Further, it is understood that TVA did not include
such inspections within iLs quality assurance program.

5. The procedures for notifying States and local support agencies left some-
thing to be desired. How closely had NRC reviewed these procedures?

Response: The TVA Radiological Emergency Plan (REI') states that the
responsibility for the coordination of a nuclear emergency with the appropriate
public agencies is vested in the Central Emergency Control Center (CECC)
Director.' During a nuclear emergency at a plant site the CECC staff will
function to provide assistance as necessary to thet site asnd division emergency
organizations and will provide all information requested by outside agencies.
The chain of notification is shown in Figure 1.:

When a nuclear emergency is detected at a site, the Site Emergency Director
notifies the CECC Director who then notifies the appropriate federal, state,
and local authorities.' The detailed procedures for this notification are found
in Section III of the TVA-REP. These procedures list several conditions of
gas release, liquid release, and abnormal radiation as action levels at which
protective measures would be initiated.' As no action levels ass 'iated with
these conditions were reached during the fire," the CECC was not initially
activated. Some increase in airborne activities did oveur as a result of the
shutdown of the ventilation system but this situation did not constitute a
nuclear emergency, as defined in the REP' (radiological hazard to onsite personnel
or radiation levels in excess of 10 CFR Part Lm values to the public'. The REP
was activated huv%-ver, primarily to expedite communications and the decision
.amaking process.

'tTVA Radiological Emergevu.v Plan for the Browns Ferry Nuclear Plant. revised
June 5. 1972. page 37.

IIbid. page 19.
I Ihid. page 7.
4 Ibid. page 1I.
6 1E Report No: 50-259/75-11) (preliminary I. page 4.
* IE Re'ort No: 50-259/75-1B (prellminary). page 3.
'TVA Plan for Dvaluation. Repair & Return to Service of Browns Ferry Unit I and

2. Section 111. page 43.
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The NRC staff reviewed these procedures. It was found that:
1. Authorities and responsibilities of key individuals had been delineated;

Figure I

CHAIN OF N.O7!FICATION

E~'Z:~C +...j ENVIRCJS
0IP'E*0T-3R Eh.R-':- DIRECTOR

f

AEC I;JrETR,•',;CY
RA.0DIOLOGICAL
ASSISTA4CE I

h

STATE

I
AGENCIES

LOCAL I
AGENCIES

TVA CONTACTS

..... INTRA-AGENCY CONTACTS

2. Communication links in the form of call lists had been established for
notifying emergency personn e, :

3. Action levels had been chosen for notification of -,fTsite agencies in radiologi-
cal emergency situations; and.

4. Written agreements with offsite emergency organizations had been provided.
We found that the emergency planning program for the Browns Ferry Nuclear

Plant met the requirements of 10 ('FR 50, Appendix E. and was acceptable. This
finding was presented In the Safety Evaluation Repiort of June 26, 1972. In
particular, the TVA-REl' met the requirements of Part IV D of Appendix E, in
that procedures for the notification of local, State. aid Federal agencies were
included in the plan and were found satisfactory.
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Office of Inspection and Enforcement inspectors (11) not review procedures
jirepared by State and local support agencies. They do. however. verify state-
uents iuade by the licensee ill his emergency plan concerning his notificationi
arrangements with Sfate and local authorities 1Y Voit'ctiig tile agencies
identified. lin the case of Browns Ferry. such contacts by inspectors were niiade
on September 30, October 1-4, October 2U-21, and November 1, 1974. These
visits are reported ill publicly availaile Inspection Reports.

Tile fact that the specified action levels contained ill the TVA-REI' were not
reached inay have been at factor in the manner ill which the notification pro-
cedures were implerisented. Apparent deficiencies ill their implementation were
reported to the licensee in tile IE lIspecti,,n Report 50'-259/75-1 dated July 25,
1975. The TVA responded to tile alleged infractions and ureas of concern by
letter dated September 2, 1975.' Th•.e responses were discussed in IE letter
dated September 2-!. v1275.1

6. How does NRC reconcile the need for water deluge systems in cable rooms
(page 7 of Dr. Hanauer's testimonly) with TVA's contention that the use of
water might have led to further loss of control of the reactors?

Response: There is considerable room for judgmienlt and professional disagree-
ment on this issue. Mr. Green of TVA pointed out at the hearing the llptential
for water on the cables disabling electrical circuits that might otherwise
operate successfully in spite of the tire damage. lie stated his preference for
waiting "until the situation had stabilized" and until equipmnent availabde for
service had been evaluated before pouring water on these cables.

Past experience in other situations has indi(ated that it is generally preferable
on a risk-benefit basis, to extinguish the tire as quickly as loossible with whatever
agents are needed. Im this way the spread of danmage caln lie snore quickly and
more surely limited. Delay in the u.se of water would necessarily incur the
risk of additional equipment becoming unavilable due to further spread of
the fire.

This Is not to say that the Indiscriminate use of water is required under
all circumstances for all fires. Or that it is totally clear that the early use of
water will result In less risks to the public for all fires ifivolving nuclear lower
plants. Such decisions during an emergency must be left u11 to qualified persnnmel
on the scene since operating manuals and procedures calnnot detail all possible
situations and events. Hlowever, water hal. often been needed to put out most
electrical cable fires of more than trivial size. This view is also held by the
Fire U'nderwriters and other fire exiprts we have consulted. They have informed
us that current practice is to provide water deluge system's even for such com-
plex systems as large computer installations. They state that this reconinnenda-
tion is based on a balance of the risks and lienefits in fighting fires in electrical
equipment and has Ibeen shown by experience to be preferable.

The course of the Browns Ferry lire (Its shown in Figure 4 of Mr. ;illeland's
testimony) shows a progress.ive onset of unavailalility of various equipment. We
believe that the spnread of the fire made somie contribution to this. For example.
some of the redundant circuits disabled unexpo-etedly were in metal conduits
that were overheated by the fire when it progres.ed to that location. It therefore
appears to its that. ill general. fires should IN. fought promplly and as effectively
as lossible including tile use of water when n.e.essary. Alm). in hindsight.
it is known that the electric shock considerations were Hot significant at Browns
Ferry. The special hose nozzles available. when ulsld. Put out a divided spray
that does not endanger the fireman holding the hose.

It Is noteworthy that TV.A now prolmses to in.stall water deluge systems at
the Browns Ferry plants In regions 4f high concentration of electrical cables.

7. The Committee understands that ia petitiun linss been filed to change the
N*RC regulations to require plant operators to distribute emerx.ency plans to
the public and conduct yearly drills. What is the status of NRC's consideration
of this matter?

- Response: By letter dated August Cl. 1975. the Public Interest Research Group

and thirty other specified citizen grups petitioned the NR(" to require licensees
and applicants to Instruct citizens in plblic evacuation procedures in case of
major nuclear invidents and to test plblic evacualifion plans in realistic drills.

The petition hiss thedocket numblier PR.M-74-14 and was inli:'lished in the Federal

* Letter TVA to NRC Iteilon 11 of 9/2/75-. pages 14. 25. 3R. 39. ond 40.

L.etter NRC Bler'lon II to TVA of 1129/177.
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Register on September 23, 1ju75, with a WiO-day comment period. The NRC will

consider public cominients in its subsequent respln•se to the petition.

&. Over the years, tile priuiarý emphasis in nuclvar satety has been placed

on hypothetical nuclear accidents, such as loss of coolant accidents and reactol

excursions. The tire at Browns Ferry and other fires over the years would appear

to suggest that the accidents that have occurred at nuclear plants have been

more conventional in nature. In this regard,
(a) What consideration does NRC give to fires and other conventional acci-

dents in its safety reviews?
(b) How is NRC organized to assure that such hazards are recognized: i.e.,

does NRC have any special expertise in fire detection and pievention'.?

(c) Does NRC intend to make any organizational chlnges- to put increased

emphasis on preventing fires and (other conventional hazards?

Response (a)--pert ainiig it) tires: The NRLC review and evaluation of the

fire protection of .a p)rolposed nuclear lio(ver plant includes the tire potential as

described in the appliciant's Safety Analysis Report (SAR), and a revietw of

the design layout of the fire protection system (F'S) showing the character-
istics and locations which define the -fire prevention" and "fire protection" por-

tions of the system. The review also includes the description. identification and

types of fire hazards that can exist and fire risk evaluations for each of the
postulated hazards. Examples of subljects reviewed include:

1. the selection of tire fightting miinethlods. manial or autoiatic equiIpnment, and

safety devices. including tile dete.ti(in. suppression. control, and extinguishing
systems as described ill the SAR :

". tile selection of appraisal ainl trend evaluation systems to he used. and the
design of the fire detection and alarii system a llid.

3. the general plans for performing inspection rhecks and The frequency
(if testing to maintain a relial hle detecti, n and alario systenl.

The staff reviews the Ibuiling and facility arranigements and strililral
design feat ures which (ontrr l select".on of tihe mnethiods for fire prevent ion.
control and extinguishme.nt. and conitro (if fire hazards. Fire harriers, egress
routes, fire walls. and the isolation and containment feature. are included in
the review.

The staff determines friii tile i-AR it appreciabile ammunts (if conmi.stiiles
are to ie located (in site. and reviews anialyses of the effects of these hazar(lds on
safety-related Hquipminelt located! nearby. The staff varifies that these anrmalyses
include a conso-rvative selection of (lesigni basis tires. as (leterm'ined from the
types and (Iintuitities (if stored c(inil|lustilde materials.

The functional performance if extingui.hing systelms. as described ini the
'AAR. is reviewed toi verify the adeqlUaciy of the Fl'S to lprlite't electrical equip-
zulent. On 0 nnmltiple sic it a lol il icat ions. thlie additii inll tire prote.tion and control

r)mvisions d(Iring e.mistruetion iof the remaining units are reviewed ti) verify
that the integrity ,if the fire proteetiomn s.y;tel for the safe operation and shut-
down of tile facility is Iilatqiiled.

Information that NRI has requested to lie inc.,rlporated in the aplicant's
SAR is set forth in Regulatory Guide 1.70.4. "Additional Inifornmation Fire Pro-
tectioin Consideratio'ns fur Nuclear Power lPlants". February 1974.

Response (a )-otler (.Eirlvprntion)Ial accidents : The NRC'. the vendors, and ilanlit
operators have always r.cusgrized that nule(air polants are subiject to the same
tY.lles of accidents that car, affect any) industrial facility. However, nuclear
plants are different in tha: these v.ln ventiinal industrial a'ccidents. if uilne' ii-
trolleI. cotull in sonIp 'ses affect the coiling if thlie core and l)ptentially result
in the release of radl.iap'tlwv uimterial.

The staff incluhies in its safety review an evaluation of these conventional tylies
of accidents. A list of the.e accidents and the Standard Review Plan. which
detail the review of each. is attached. These other iiventts include natural pheiomn-
ena such na tornadoes, wind storm.v, floodss, tsunamis. seiches. and earthquakes.

hrile effect of accidents at nearby locations such as waterways, railways and riads
that micht produce explosions, missiles, smoke; or toxic or chemical containing
gase.- are considered. At locations where the potential is significant, the con-
sequenees of aircraft erashes are considered. Accidents within the plant that
might result in these effects are also considered. Radioactive spills are considered
and. although not conventional, the causes of such events are usually
e,,nventional.
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Additionally, a large portion of the safety review consists of evaluating .he
response of the plant to those transients to which every power plant, conventional
or nuclear, is potentially sulbjected. Some of these transienits are well within the
normal operating coniditionis of the plant. tlowever, more attention is direeted
toward abnor'nal anticipated transients, since their effects are more severe.
Abnormal operational transients are thiose events which can be reasonably ex-
pected to occur during the life of the plant. The.se events include turbine trips.
losses of feedwater, inadvertent actuation of equipment such as the ECCS, and
other events which would result from operator errors or equipment nialfunctionu'.

Response (b) : Within the NRC staff. especially in the Offices of Nuclear Reac-
tor Regulation. and Inspection and Enforcenent. personnel are assigned the re-
sponsibility for reviewing reactor applications and for inspecting reactor facilities
to assure that various potential hazards are recognized, reviewed and evaluated.
The purpose of these reviews and inspections is to determine whether plant
design criteria and bases arte adequate to assure safe reactor shutd'own in the
event of the occutrrence of any of the postulated hazards. Some of these "conven-
tional hazards" considered art- fires, both inside and outside the plant, natural
phenomena. aircraft crash and its fire effects (where applicable), arid/or water
surface transportation accidents that could involve fire or explosions and hazards
that may be related to conditions surrounding the reactor site.

The NRC does have expertise in the areas of fire detection and prevention.
However. if an umusual situation is noted by the staff, consultants are available
and used from other federal agencies to assist in the resolution of problems.
Agencies that have been or are being used for this service include ERDA. NASA
and the Coast Guard.

Response (c) : No organizational changes are planned to place increased em-
phasis on preventing fires and other (-onventional hazards. However, increased
attention is being given to fire hazards in already established organizational coni-
ponents that review fire prevenition and protection aid other conventional haz-
ards. The Office of Inspection and Enforcepment has developed guidance for inspec-
tors in the area of fire protection equiplment and procedures. NRC has under con-
Nideration the degree of recognition which can be given to inspections performed
Ily the insurance groups as third party inspeetions.

Task forces to review arid evaluate the Browns Ferry fire have been established
and have been involved since the fire occurred. The work, being done by these
groups, is being fed back into the existing NRC organization. The staff involved
in evaluating the Browns Ferry fire has been augmented by consultants. These
consultants are assisting in the evaluation of the fire. in the development of
criteria and guides for use in evaluation of fire protection programs for nuclear
power plants, and are conducting tests on various aspects of fire conditions that
require more detailed knowledge. and( providing general advice on fire protection.

Listing of I'o.stuhlarI d Ar'cqdcnta

Accident find standard reriew plan
Accidents at nearby locations (smoke.

chemical., gases): 2.2.3--lEvahlution of
potential accidents.

Stormss:
2.3--M eteorology ------------------
3.3-Wind and tornado loadings-._.

Earthquakes:
2.5--Geology and seismology_ ........
3.2-Classifica t ion of structures, con-

ponents and systems.
3.7-Seismic design of structures -.--
&R--Design o? category I structures-
3.10--Seismic design of category I in-

strumentation and electrical equip-
ment.

Floods :
2.4-Hydraulic engineering .........
3.4-Water level (flood)I design -----

Branch trith primary respoftsiblity
Accident Analysis.

Site analysis.

Sr ructutra l engineering.

Site analysis.

Reactor systenis.
Structural engineering.

D)o.
Electrical. instrumentation and (on-

trol systems.

Site analysis.
Auxiliary and lower conversion sys-

teans.
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Listing ofi P6Rtulatcd .4ccident.-Contiriued

Accident and standard rrview plan

Missiles:
3.5.1.1-Internally generated missile.

(outside containment).
3.5.3-Barrier design provedures...
3.5.1.2-Internally generated missiles

(Inside containment).
3.5.1.4-Missiles generated by natural

phenomena.
3.5.1.5--Site proximity missiles (ex-

cept aircraft).
3.5.1.6--Aircraft hazard-ls .....
3.5.2-Structures, systems and compo-

nienits to I, lprotecteil from external-
ly generated missiles.

Anticipated transients:
15.1.1-15.1A-Decrease in feedwater

temperature, increase in feedw"ater
flow, Increase in steani flow, and in-
advertent opening of a steanm gen-
erator relief or saifety value.

15.1.5--Spectrum of steallm system pip-
ing failures inside and outside of
containment (PWR).

15.2.1-15.2.5--Steam pressure regu-
lator failure (closed), loss of exter-
nal load or turbine trip, closure of
main steam isalation valve (B\VR)
and loss of condenser vacuum.

15.2.6--Loss of nonvtimergency A-C
power to the station auxiliaries.

15.2.7-Loss of normal feedwater
flow.

15.2.8--Feedwater system pipe breaks
inside anl outside containment
(PWR).

15.3.1-15.3.2--Loss of forced reactor
coolant flow including trip of pump
and flow controller malfunctions.

15.3.3-15.3.4-Reactor coolant pump
seizure and reactor coolant puimp
shaft break.

15.4.4-15.4.5--Startup of inactive loop
or recirculation loop at an incorrect
temperature, and flow controller
malfunction causing an increase in
BWR core flow rate.

15.4.6--CVCS malfunction tHat results
in a decrease In boron concentration
in the reactor coolant (PWR).

15.6.1-Inadvertent olpening of a PWR
Pressurizer safety/relief valve or
a BWR safety/relief valve.

15.7.3--lostulated radioactive releases
due to liquid-containing tank
failures.

15.5.1-15.5.2-Inadvertent operation
of ECCS and CNCS malfunction
that increases reactor coolant inven-
tory.

15.6.2-Failure of small lines carrying
primary coolant outside contain-
ment.

Branch writh primary rcsponeibility

Auxiliary and lower conversion
systems.

Structural engineering.
Reactor systems.

Accident analysis.

- Do.

I )o.
Auxiliary and power converin,-,

systelns.

R(cactor systemls.

Do.

I)o.

Do.

1)o.

Do.

I Do.

ID)o.

I)o.

Do.

Do.

Effluent treatment systems.

Reactor systems.

Accident analysis.
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I,iietilig (if I'o~ulat'd Ace'idenotx-( ititiriIe(

A(,vidrist and imifundard rict('tc plhn
A\nticipated t ransients--(M-t inuedt

15.6.3-Radioltgical consequences of
steam generator tube failure
i PWR).

15.7.1-Waste gas system failure-...
15.7.5--8pent fuel cask drop acci-

dents.
15.7.2-Radionctive liquid waste sys-

tern leak or failure.
15.4.1-Uncontrolled control rod with-

drawal front a suleritical or low
pIwer startup condition.

15.4.2-Uncontrolled omitrol rod as-
semhly withdrawal at power.

15.4.3-Control rod misoeleration (sys-
tent malfunction or operator error).

15.4.7-Inadvertent load and opera-
tion of a fuel assembly in an in-
proper l).sit ioin.

15.4.$-Sl-e-'trum (if rod ejection acci-
dents ( I'WRI.

15.4.9---Spe.t rumn of rood drop acci(lents
(BWR).

15.6.4--Radioltagical c,,,eia uenees of
ina in stealll line failire outside con-
tainment I BVR).

15.;.rr--le+ss-e f-ctola lit :iccidthnts re-
slulting, fr~mi slK'ctrml: 4, postulated

Pilling Icreaks witllin tfle reactor
c'oolan~t p~re.ssure Imundahry.

]5.--Anti'ilited traii-itnits witho0u
scra in.

jlirlylslt1 with porimary roopinm+ihilitYl

I h).

I O.

I)o.

.e'rl ct or f-t vlliis.

D)O.

Cme lie' rfei ran a1Ce.

DO.

Do.

D)o.

Accident aiialysis.

Reactor .,Sielems.

D)o.

9. Mr. David ( ii('e hii., inasde two sloecitic re-t.,ulinli-ndl i'n- t, NRC as a1
result of the fire:

I'tl "ihit ieru litionl of icl dear iunits not lie jlrrmitli'd at sbitaions where
dld(lititminnl pillits itre unider c(i ii.structitjon.

clif That all reactors rlit fully ('(iiuyilyiig with I EFF stanidards oni s.•laration
fif electri(c-al iables le shut eldown.

What is Thie stat us (if NR(''s actions on th le, rese in ii'iidati'ns'!
Reslil.is" lit : .Mr. David ( ol-ey'. rect. liieii(hmticiion -"that li.-celnsees I•. requireed

fit shut (leavli filierating uiits of niuclear ptivver units ait nultuti-nntli facilities

during periods when work on a unit under construction (couhl comproinise the

inte'grity ,if fhe engineered .safety feaitires tcf alii olo'rating unit er units*'. has

lie--ii treated as a Petitiin fur Ruhemaking since it invilves a poiential chlange

t,, NRC Jeguleti,,niS. The Petiticn was pIlcblishied iil lie Federal Register om
May 9. I1975. with commennlwnts requleSted(l fromi the jIlclic" iy .July ,. 1975. Three
(.,,oitieiit letters were received. NVP eXle'('t toi respmlid too this l*'titioli. which

will i in.lide e.isid'rattii•n nf th le. cciimne'nts. Icy Felirti ry 1. 1976i;.

les.lecrise . Iol: O)n March 24. 1975. Mr. D)avid Oo'IIney. citing the 'March 2.
11175 ,w(-curren.es sit lrwi's Ferry. asked the NRC it identify tho.A, (operating

plants that do not fully comply with IEEE-279 and to sAlow cause why those
la .,nts shIllhld n4t Ihe- shut d\low uintlil they are retrititteel to. ileet that sta nda rdl.

On Mlay • . 19..75. NRC imr, ided Mr. ( ',nieey with the identity 4if these eight

jilant. which, sitnce they were Lssiled operating licenses prior to the issuance
if IEEE-"!79. were evaliate-d againist pre- I EEE--27 crite'ria. In that he'tt-r.

he was in!'irnied elf ,-telt, hatht h lievil andl would lie taiken thalt ii m cr jundgimiiti

plrovide re+a-.,nltle assurance that all operatinig plants ca.n (onitinue to operate
without mndue risk to the health and safety of th le pulic pending emipleticm
oif the emigting NRC inve.•tigatimi (of the Browns Ferry fire.

In resimnse too this information provided Icy tie NRC. tin June 16. 1975. Mr.

C'tii+ev limited his March 24. 1973 request tit a review Iby hlie NR(" staff elf two

See Appendix 13 for em(hange of eorreili.milence between NRC( und Driavih Ceomey.
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plants, Indian Point I atd DresdeL 1. pending completion or the report. by the
NR(I Speo'ial Review Groupj on the invtý..:igation of the fire.

On August 4, 1975, the NRC staff informed Mr. Conley that on June 11, 1973
'lie t'onsollidated E-lison C *oumpany had been dir-ctvd pu c--u nnt to 10 ('FR 50i.1 U
i iita ke cer'thain lesign chlimiges tol Indian I','int 1 lIastqi on a comliarisoej fif tihe

as-.Iuilt plant iprotection sysit-j wvith the (critteria of IEEE-.279. Indian Point 1
has. hbeen Aium dswnu since (0'lter 31. 1974.

Our August 4. 1I174 letter also, stm!ed tha (iln July 31. 1975 ('oniminwealth
Edison had beetn requested to cniPare the as-built design of that plant with
the IEEE-27t1 c-riteria (ltIS;N Edition) : to identify features that (lit not conformn
to that standard; and to determihe whether, based on its evaluation, there are
changes In the facility which could be accomplished that provide Substantial
additional lirtitecti bn which is, required, for public health and safety. ('onmmon-
wealth Edison provided its report on the matter on October 1. 1971-5. The staff
is nldw evaluating tihe report to determine what actions, if fony. are n.cessary
on that plart t,, 1arotdt't the health and safety of the public.

10. Wiat is NRC's position regarding the continuing applicability of Technical
Specification:.a in the event some departure from thein is required as the result
of an on-site emergency ?

Response: Technical Sl.cifications for each facility are required by Coll-
mlissiotn Regulations (Paragraph 50.36). These specifications set forth limitations
and restrictions need.d to nmaintrin a facility in a safe condition during p)lant
operation. They further set f,)rtn requirements on equipment operability for
tile purpose of assuring that tCe requisite number of conmponelnts ite- cperable
in the event of postulated accidents.

Technical Specifications are not expected to corer all conceivable conditions
that inight arise (luring an oin-s:ie emergency. Should an emergency conit.(lion
arise which, in the Interest of public health and safety. required actio. incon-

-i.,.t with a T'echniical SpIeciflcatimn, we would not (.onst rue the Sieeciticatifn
to ;.- ppilicabl!e.

11. Please provide background onl why the i•olyurethure material of tile typie
tested 1by the alllica:nt was not the tylie used. Also. discn;.-s why these tests were
relied upon. whell *t nas been docuenievted fhat smna'N scale laboratory tests are
in:ldequlate to determline the fire properties of i material in large-scal,, appli-
catioinss. 4AC Serimus Accidents Bulletin No. 336, eptenti;.rr 1N. 1974). Finally.
\why was polyirethatie fi im approved for use it, such an inoccessilie location.
wlhen tihe tire hazards (of this Iwit-tice have long Iben known? f,\EC Health and
Safety Bulletin No. 170. dated Seeptember 10. 19fZ' recc.nnenos that consideration
lie given to attaching r ilyurethane so that it can lie removed vwre easily in case
of fire. )

Response : The pit ies of sheet 1lo.3 urethnne used to seal the leaks and provide
a daxi prior rim p llacemnent (if tile polyurethane .o€,an represented material nicot
tested by TVA. Aplprlval to u.t.. the utntested sheet polyurethane in the penetra-
tio.) sealing activity was given by one. TVA entl,;oyee ( NRC Investigation Itcjiort.
p 1-10). This. individual was aware that the sheet polyurethane had not lbeeti
tested I.NJ'R Investigation Report. Statemtient EE-FFi. lie also was aware of

the TVA fiamaunalmllity tests of the sealant material (another fornm of polyure-
thane) covered with the tfla'ne-resistant material.

In reply to the NfRl( No.,ite of Violation concerning the aller d failure (if TVA
to have detrailed written procedures aproved by the plane : ;iperintendemnt 111l(1
revi'wed Iy the TVA 1ih:nt Operation Reviewr comnmittee for Ohis lienertrati'm
sealinig soctivity. TVA replied i... it wjs not recognized that this w-vork on the
Ipenrtratlist iwas of suich a natture as to have an effet-t oil te safety of the reactor.
my, sirvelllanee or testing reqlirements. or had tile ptential for release or radio.

activity: therefore. h4-.k testing seasing. and in.l-'ec.iom of the IM'netrations were
not aevomplished bcy dvtailled, approved, writ~en proeedures as would lIe re-
qihired for safety-related itoni'." ,tp 3. of Enclosed Notic.t of V'olation. to TVA
letter of S%,itteunber 2. 1975.7, fTom J. F. Gilleland. TVA. to Norna•. C. Mwoeley.
NRC).

TVA conducted tests nf cahlp pIenetration fire stops In .May 1973 for the pur-
pose of examining tile effeetiveness of i;rethane pressure .,-. !• A ',inv of the
TVA evestallon memo ('on'erning these tests was provided as Exhibit A.4 In the
J&E rellurt of July 25. 1975. Tile staff (lops nwt onsider these tests to hi, repre-
sentative, of tile actual installation in that a differential pressure was not utilized
to sknulate actual In-plant conditions. TVA is now conducting additional tests
to more closely siutulate the r...-iullt rpanetrationr : appilicetion of prussure will
he included. The purpose of these tests is to determine whether crv,,rly (on-
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structed fire stops of the original design ar'.e effective and whether those fire
stops not required to be replaced due to re",toration work can be left in place.

The inaccessibility of the location was, indeed, a handicap in performing
any work or testing on the seals at this locatiou. This inaccessibility contributed
to the ignition of the fire and to the difficulty in extinguishing it immediately
(as had been done for other similar small fires). However, it should be noted
that a properly constructed seal was shown to have been an effective fire stop
and it should have been possiblej and will be accomplished in the future, to devise
procedures for working on and testing these seals even in relatively inaccessible
locations without any significant Pre hazard.



AIPPENDIX 10

QUESTIONS AND ANSWERS: JCAE/TVA

L_-rrER DATE., SFPTEMER 17. 1975, MURPHY TO WAGNER, WITH ADDITIONAL
QUESTIONS TO TVA

,JOINT COMMITTEE ON ATOMIC ENERGY,
U.S. CO.NGKESS,

Washington, D.C., Septembcr 17, 1975.
Mr. AUBREY J. WAGNER,
Chairman, Board of Directors,
Tennessee Valley Authority, Knoxville. Tenn.

DEAR MR. WAGNER: Enclosed is the transcript of the September 16. 1975 hear-
ing oil the Browns Ferry tire. The TVA witnesses should review and make any
necessary corrections of your testimony in accordance with the instructions
attached to the transcript. Also enclosed is a list of additional questions on the
TVA testimony which the Committee would like you to provide answers to for
the record.

Since we are endeavoring to publish and distribute the hearing as rapidly as

possible, it would be appreciated if you would return the corrected transcript
and your answers to the additional questions by no later than September 29. 1975.

Thank you for your coolieration in this iuatter.
Sincerely yours,

GEORGE F. MN7RPiY, Jr..
Exrcutivc Dircctor.

QUESTIONS FO)R '1'%VA WITNESSES

Bro•ons Ferry Ihcaring-Scpt(einbcr 1If. 1975

1. How close, in TVA's view, was the p)lant to having a seriou. ,, ident-f:uch
as fueir dazijage or -*'ore nheltdown-which might have presented a serious public
health and safety problem? I)escribe briefly and factually the equilnuent remain-
ing in operation or which could bie inade operable within the necessary tinie frame
to prevent core damage. Summarize both the regular amid "emuergency" function
of this equipment. Show whether the availability oif and need for this equipment
was perceived during the time of the accident, and state the degree of (confi(dence
in whether this equipment would actually have been used. if needed.

2. There had been a past history of small fires at the Bro•wns Ferry plant. Why
hadn't preventive actions been takken by 'FVA? Inslpc..tion Reiort. page 1-11)

3. ",lmrently, there was considerable difficulty wit h finding suffic.ient operable
atir breathing equipment (Inspection Report 1-13). Why hadn't TVA fire inslpe.-
tors detected this situatifon in their normal periodic insl"i-timns of fire e(luipment'!

4. Does TVA have an internal safety review committee to assess plant operat-
ing practices? At what level of management was the oien flame inspection pro-
cedure approved ?

5. How often have NRC inspection and enforcement lersomnel vi.xited the plant
.and when was the last such visit? What infractions were reported at that time.
and were any- of these still uncorrected at the time of tMe fire? If so, did any of
these contribute to the accident or its aftermath in any way?

6. Why had the material arounI the penetration in question not been coated
with flameniastic? Why had this penetration not been adequately filled with foam
in the first place? Was operation of the plant under these conditions in violation
of NRC regulations?

(867)
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7. Do you consider that TVA was adequately prepared to fight this fire? Are
you making any changes to fire control plans and procedures as a result of this
fire? Are there any actions that should have been taken by NRC or the State
that might have enabled TVA to better respond to the situation?

8. What Improvements does TVA believe desirable to make In the procedures
used to notify the State of Alabamp health officials and other local and county
civil defense and police officials in the event of incidents like the Browns Ferry
fire?

9. According to the NRC report (11-7), there was considerable concern on the
part of the operators that the water level might drop below the top of active fuel.
Is that an accurate statement, and what would the consequences have been if
the fuel had indeed been uncovered?

10. You note on page 4 that 1oth Units 1 and 2 were shut down shortly after
anomalous events began to occur. Could this fire, or any fire, cause an inability
to scram? What is the basis for your response?

11. What has TVA*% experience been with respect to fires in its fossil fired
units? tHow does this compare with that of its nuclear units?

[Subsequent. TVA response follows:]
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TENNESSEE VALLEY AUTHORITY-
z KNOXVILLE. TENNESSEE 37902

September 24, 1975

The Honorable George F. Murphy, Jr.
Executive Director
Joint Committee on Atomic Energy
Washington, D.C. 20510

Dear Mr. Murphy:

In accordance with your request of September 17, 1975, we have
reviewed the transcript of the September 16, 1975, Joint Committee
hearing on the Browns Ferry fire and prepared answers to your
additional questions. Our comments and responses are enclosed.

Very truly yours,

"Aubr J. Wagner
C,.b&,'rman of the Board

Enclosure
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Enclosure

_Question 1

How close, in TVA's view, was the plant to having a serious accident--such
as fuel damage or core meltdown--which might have presented a serious public
health and safety problem? Describe briefly and factually the equipment re-
maining in operation or which could be made operable within the necessary
time frame to prevent core damage. Summarize both the regular and "emergency"
function of this equipment. Show whether the availability of and need for
this equipment was perceived during the time of the accident, and state the
degree of confidence in whether this equipment would actually have been used,
if needed.

Answer

Because there was always more than one means available to supply water to the

reactor in quantities sufficient to keep the core covered, the likelihood of

fuel damage due to the fire event was, for all practical purposes, nonexistent.

With the ability to keep the reactor fuel covered with water and with primary

and seconda-y containment intact, there was no serious threat to public health

and safety. The following is a summary of equipment remaining in operation

.or which could be made available during the fire event. These evaluations

are restricted to unit I since a review of the events makes it clear that

the adverse effects of the fire on unit 2 were far less than on unit 1 and

at all stages of the incident unit 2 had more capability for maintaining a

safe shutdown condition. In addition, due to a longer operating history,

the decay heat removal requirements were greater for unit 1. The capability

of many of the following components depends on the reactor system pressure.

For reference pressures see figure 5 of the statement of Jack E. Gilleland.

Steam turbine-driven feedwater pumps -3 pumps - capacity l0,800:gpm each

The function of the feedwater pumps is to supply water to the reactor during

power operation and during a per 4i following reactor shutdcwn while steam

pressure above 350 pounds still exists. The feedwater pumps have no emergency

function. These pumps were available at the time the fire occurred and remained
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Question I (continued)

available and in use until approximately five minutes after reactor shutdown

when they became unavailable due to closure of the main steam isolation valves

which cut off their steam supply. The status of the feedwater pumps was

known to the operator at all times. TVA systems analyses undertaken sub-

sequent to the fire event have revealed that there were alternate means

available by which the main steam isolation valves could have been opened,

thus making the steam-driven feedwater pumps available. This was not

considered by the plant operator during the fire event.

Condensate Booster Pumps -- 3 pumps - capacity 10,800 gpm each

Three condensate booster pumps have the normal function of supplying water

to the steam-driven feedwater pumps and supplying water directly to the

reactor at pressures less than 435 potinds per square inch. These pumps

have no assigned emergency function, but were available throughout the

fire event and one of these pumps was in continuous operation and supplied

water to the reactor after its pressure was reduced.

Condensate Hot-Well Pumps - 3 pumps - capacity 10,800 gpm each

The normal purpose of these pumps is to supply water to the condensate

booster pumps during normal operation. They have the capability of supplying

water directly to the reactor at pressures less than 160 pounds per squere

inch. They have no assigned emergency function. These pumps were available

and two were in continuous operation throughout the fire event. The status

of all three pumps was known to the operator.
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Question I (continued)

Control Rod Drive Pumps- one per unit plus one shared spare-
capacity 225 gpm each

Normally, one control rod drive pump is aligned to each reactor and one

spare is available which may be aligned to either reactor. The purpose

of these pumps is to supply operating water under pressure to the control

rod drive units as well as to supply cooling water for the control rod

drives. In normal operation, each of these pumps supplies 100 gpm of water

in the reactor while performing its assigned function. It has no emergency

function. During the fire event, one control rod drive pump was aligned to

each reactor and ran continuously throughout the event. Using controls

located in the control room, the operator increased the unit I pump flow

output to approximately 130 gpm. Had the operator opened an accessible

manual valve in the reactor building, the flow could have been increased

to 225 gpm. The availability of the common spare pump was known but the

pump was not operated. In addition, the unit 2 pump could have been

aligned to unit 1, but the operator did not perceive this mode of operating

at that time.- However, as indicated in our testimony, the unit I pump alone

would have been adequate.

Standby LiquiS Ccntrol Pumps - 2 pumps - capacity 56 gpm each

Standby liquid control pumps had the assigned emergency function of injecting
up to

a boron solution into a reactor at/full pressure should the normal shddown

method fail. Using a test mode, these pumps could have beenused to supply

in excess of 100 gpm of demineralized vacer )n each reactor.. These pumps

were not used but the operator was aware of this capability.
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Question I (continued)

Reactor Core Isolation Coolant - one pump - capacity 600 gpm

The RCIC system is not considered a part of the nuclear safety systems but

provides high-pressure makeup water to the reactor vessel if the feedwater

system does not operate properly or if the reactor becomes isolated and the

coolant inventory is decreasing. The pump is steam driven. normally using

steam from the reactor vessel but in a test mode may be operated using

steam from an auxiliary boiler. This requires installation of a short

piece of pipe available for that purpose which requires approximately one

hour to install. The RCIC was initially available and was shut down by the

operator since it was not required. Approximately five minutes after reactor

shutdown, the RCIC system became unavailable in its normal configuration due

to closure of a steam supply valve. It appears that this system could have

been made available within an hour had the'operator made the decision to

install the spool piece to establish a steam flow path from the auxiliary

boiler. During the fire event, the operator did place the auxiliary boiler

into operation and bring it to full steam pressure.

High Pressure Coolant Injection - one pump - 5,000 gpm capacity

The high pressure coolant injection system operates using reactor steam as

a driving force. It has no normal function but has the emergency function of

supplying high pressure water to the reactor during a loss of coolant accident.

The HPCT was initially available to the operator but was shut down since it was

not required. The HPCI became unavailable approximately five minutes after

reactor shutdovn and wad unavailable throughout the remainder of the fire event.
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Question I (continued)

Residual Heat Removal - 4 pumps - 10,000 gpm capacity each

The RHR is a multipurpose system. In the low pressure coolant injection mode,

it Is intended to supply water to the reactor at pressur. i less than 300 pounds

during the loss of coolant event. In the torus cooling mode, it has the normal

and emergency purpose of circulating suppression chamber water through heat

Axchangers as a means of controlling suppression chamber temperatures. It

has the capability of spraying water into the drywell during a loss of coolant

accident thereby limiting containment pressure and temperature. In the shut-

down cooling mode, with reactor vessel pressure below 100 psig, it circulates

.reactor vessel water through a heat exchanger and back to the pressure vessel.

The RHR system was initially available in all modes. During the fire, damage

to valve and pump wiring disabled two of the RHR pumps. Use of the other two

pumps was temporarily lost until power was restored to the valves which were

required to line up the system for operation. At approximately 4:30 p.m.,

two RHR pumps were aligned in the torus cocling mode but were not used be-

cause of the possibility that during the valve alignment without position

indication the pump discharge piping may have been drained and to start a

pump on an empty pipe had the potential of system damage. The status of the

system was known to the operator but conditions never were such that use of

the available components under these circumstances was Justified. The RHR

syst-m was placed into service in both the torus cooling and shutdown cooling

modes later in the night after a procedure was prepared to manually align

and check the systema under existing conditions.
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question 1 (continued).

Standby Coolant Supply - 2 pumps - 4,500 gpm capacity each

Browns Ferry has the capability to supply river water directly to the reactor,

at pressures less than 185 pounds using RHR service water pumps. These pumps

.ran continuously throughout the fire event and this capability was known to

the operator. Circumstances did not Justify use of *-'s extreme measure since

use of river water instead of clean dimeralized water might Jeopardize future

operability of the reactor. The piping arrangement of this system is such that

had the RHRSW pumps become inoperable, any other pumping means such as a fire

truck could have been used to pump any available water, including river water,

into the reactor through this system. Although this capability was recognized,

its use was not seriously considered.

Core Spray System - 4 'pumps - 3,100 Rpm capacity each

The core spray system is provided to supply coolant to the reactor at pressures

less than 300 pounds during the loss of coolant accident event. The core spray

system Initially aligned and was shut down by:the operator because it was not

needed. Two of the core spray pumps became unavailable due to the fire damage

and the position of the valves in the core spray system was not known to the

operator because of loss of position indication. After the fire, it was deter-

mined that had the remaining two core spray pumps been operated, water injection

into the reactor would have occurred. Core spray pump operation was not an

avenue pursued by the operator during the fire event, but the operator did

give consideration to trying it in the event other means to supply water to

the reactor were lost.
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Question 1 (continued)

Condensate Transfer Pumps -2 Pumps -1,000 gpm each

One of t he normal functions of the two condensate transfer pumps is to

supply charging water to the discharge piping of the core spray and RHR

Pumps. The system could have been used to put water into the reactor

vessel at low pressure, less than 85 psi, by closing a head tank isolation

valve and opening the inboard isolation valve on either core spray or RHR

system. These pumps were not used, but the operator was aware of this

capability.

Question 2

There had been a past history of small fires at the Browns Ferry Plant.
WJhy hadn't preventive actions been taken by TVA? (Inspection Report,
pageI-)

Answer

The plant operators were aware of one small fire which had occurred on

Thursday, March 20, 1975. This fire had been discussed in a meeting of plant

supervisors on Friday, March 21, and investigative 0forts were in progress.

Plant management was not aware of any other minor fires which may have occurred

in this material because they were not reported. TVA has since made procedural

changes controlling the use of open flames, fire reporting, and use of fire

attendants when activities with a fire potential are in progress.

Question 3

Apparently, there was considerable difficulty with finding sufficient operable
air breathing equipment (Inspe~tion Report 1-13). Why hadn't TVA fire inspectors
detected this situation in their normal periodic inspections of fire equipment?

Answer

TVA believes that the emergency breathing apparatus was well maintained. Plant

procedures for the care of this equipment were in effect and were being used,

and the specified quantity of equipment was available.
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Question 3 (continued)

Some air cylinders which were in the shop for reconditioning and were

specifically marked were inadvertently brought to the scene of the fire,

but they were not used and did not endanger personnel safety.

TVA investigations identified some problems with the air masks consisting

of service life limitations, recharging deficiencies, and isolated cases

of improper operator use. TVA has taken action to resolve these difficulties.

TVA investigations did not identify any deficiencies associated with the

plant's inspection and maintenance program for breathing apparatus.

Question 4

Does TVA have an internal safety review committee to assess plant operating
practices? At what level of management was the open flame inspection
procedure approved?

Answer

TVA does have internal committees to review operating practices. At the

time of the fire, procedures required review of construction activities by

a licensed senior reactor operator to determine if safety considerations

were involved. The senior reactor operator was empowered to authorize

activities not having safety significance. Those activities recognized as

having safety significance were reviewed by the Plant Operations Review

Committee to determine if the necessary prerequisites have been met to

authorize their performance. The leak test activities in progress at the

time of the fire initiation had been reviewed and approved by tit senior

reactor operator-who did not recognize the-safety- significance of this activity
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Quebtion 4 (continued)

and did not recognize that an open flame would be used. TVA has made

procedural changes requiring plant supervisory review of all significant

activities and review by the plant quality assurance staff to verify that

all significant activities are supported with adequate instructions necessary

for their performance. These reviews are a prerequisite to activity authorization

by the plant superintendent.

Question 5

How often have NRC inspection and enforcement personnel visited the plant and
when was the last such visit? What infractions were reported at that time,
and were any of these still uncorrected at the time of the fire? If so, did
any of these contribute to the accident or its aftermath in any way?

Answer

The NRC inspection and enforcement personnel ha,, Inspected the operation and

construction activities at Browns Ferry Nucleir Plant 206 times prior to

March 22. 1975. Prior to the fire, the NRC inspectors averaged three inspections

per month. The last visits by the NRC inspectors prior to the fire were on

February 25-28 and March 21, 1975. The su-ary of findings of that inspection

and TVA's responses to those findings are attached. The only unresolved in-

fraction concerned the format and method of approval of certain procedures

relating to the nonradiological monitoring program. None of these items

were related in any manner to the fire event.

,, ,o "
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ATTACHMENT TC QUESTION 5 AND ANSWER

Excerpt from NRC Inspection Report from Visit of February 25-28 and March 20, 1975

SUMMARY OF FINDINGS

I. Enforcement Items

A. Infractions

1. Contrary to Appendix B Technical Specification 2.2.3, the total
residual chlorine in the condenser cooling water discharge was
not monitored on a weekly basis when the auxiliary raw cooling
water systems were being chlorinated.

This infraction had the potential for causing or contributing to
an occurrence related to health and safety.

2. Contrary to Appendix B Technical Specifieation 5.5.1 written
•procedures for the in-plant nonradiological monitoring program
had not been prepared by the Dl',ision of Power Production.

This infraction had the potential for causing or contributing
to an occurrence related to health and safety.

B. Deficiencies

I. Contrary to Appendix B Technical Specification 5.3.2 an audit of
the in-plant nonradiological environmental monitoring program
had not been conducted.

2. Contrary to Appendix A Technical Specification 6.3.A.1 the reactor
was twice started up on a period shorter than the period permitted
by the startup operating procedure.

TVA Responses to NRC Inspecticn Report from Visit of FebruaKy 25-28 and
March 21, 197 5

l.A.1 - The technical specifications required that total residual chlorine in
the condenser cooling water dfschp-ýa be determined weekly during periods when
the raw cooling water system v'as being chlorinated. We met this specification
by measuring the ccncentr~tion in the auxiliary r-w cnoling water flows and
computing the concen raticn in the main condenser cooling water discharge to
the river based up)n the relative flow volumes of the two systems. lecausc
of the very low residual chlorine concentration in the condenser cooling
water discharge, dirz'ct measurement with accuracy was impractical using
standard instrumentation and techniques. To avoid future misunderstandings
with the Inspection and Enforcement Branch, the technical specifications have
been revised to speci:.ically authorize the method in use for determining
residual chlorine levels. We deny that the alleged infraction had the potential
for causing or contributing to an occurrence related to health and safety.
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ATTACIHIENT TO QUESTION 5 AND ANSWER

I.A.2 - Written procedures were in effect for the in-plant nonradiological
monitoring program but had been approved by plant section supervisors rather
than the plant superintendent. A system of environmental surveillance instructions
is being assembled to ensure uniformity and to provide a means to document
requirement compliance. These instructions will be approved by the plant
superintendent and will be completed prior to the return of any unit to service.

I.B.1 - TVA was in error in not conducting this audit during calendar year
1974. This was due, in part, to the ever-changing audit requirements. At
the time this deficiency was noted, the audit was scheduled to be conducted
in the second quarter of calendar year 1975. The audit was conducted on
schedule and will be conducted annually hereafter.

I.B.2 - Except for minor details, the facts contained in the NRC report con-
cerning this alleged deficiency are essentially accurate. At the time of
the occurrence, the referenced operating instruction read as follows: "Observe
the period meter when pulling rods, and govern withdrawal rate to avoid having
a period shorter than 60 seconds." The operator was following the procedure in
that he was observing the period meter and power level indication when pulling
rods and was governing rod withdrawal in the most conservative, prudent manner
with a one-notch-at-a-time withdrawal, waiting between notches. The reactivity
change resulting from the smallest incremental movement between notches 12 and
14 was sufficient to give a period shorter than 60 seconds. The operator im-
mediately inserted the rod a sufficient amount to stop che power increase.
Following confirmation of, this high notch worth, the rod program was revised.
At no time was rod worth great enough to be. a significant safety concern.
The operating procedure has been revised tn a less conservative direction to
permit shorter periods without threat of violation.
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Question 6

Why had the material around the penetration in question not been coated with
flamemastic? -Why had this penetration not been adequately filled vith them
in the first place? Was operation of the plant under these conditions in
violation of NRC regulations?

Answer

Flamemastic was not present on all penetrations because it had been necessary

to run additional cable through some penetrations during the accomplishment of

plant improvement modifications. It was work prerequisite to reapplication of

flamemastic material that led to the fire ignition.

The primary purpose of the polyurethane material was to seal around conductors

leading into the secondary containment area. There was no requirement that

individual penetrations be leak tight, but there was a requirement that the

licensee be able to maintain 1/4 inch of water vacuum in the secondary contain-

ment with an in-leakage of less than 9,000 cfm. This requirement was always met.

The design of the penetration seal provided for coating completed penetrations

with a flamemastic material. The fire barrier function of the flamemastic

coated penetration seals is not mentioned in the Final Safety Analysis Report

or other license documents. Because of this, TVA did not consider operation

of the plant, under the conditions which existed, to be in violation of NRC

regulations.

Question 7

Do you consider that TVA was adequately prepared to fight this fire? Are
you making any changes to fire control plans and procedures as a result of
this fire? Are there any actions that should have been taken by NRC or the
state that might have enabled TVA to better respond to the situation?
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Question 7 (continued)

Answer

TVA exhibited adequate preparation for handling a fire emergency situation

by effectively implementing emergency plans and actions zhat ensured reactor

safety and control of the fire. Reactor safety was of paramount importance

and was assured at all times. The fire in the cable spread4ng room was con-

trolled and suppressed at all times until extinguishment occurred. The fire

in the reactor building remained in an extremely slow propagatin'g, controlled

condition until extinguishment occurred. Although preparations were adequate

and effectively implemented, the cable tray fire has resulted in a reappraisal

of TVA's program of fire prevention and protection for Browns Ferry. Immediate

actions taken to improve fire protection at Browns Ferry have included expanding

and improving the fire training of fire brigade members and leaders; establishing

controls for cutting, welding, and open flames; providing trained fire watches

in special areas during restoration work; providing additional portable fire-

fighting equipment; and improving the scope and frequency of fire surveys.

Design studies have been conducted to identify needed improvements in the

fixed fire protection systems, fire water systems and related fire protection

such as sealing penetrations, fire walls, etc.

TVA knows of no action that could have been taken by NRC or the State that would

have improved our response and handling of the fire emergency at Browns Ferry.

Question 8

What improvements does TVA believe desirable to maLe in the procedures used to
notify the State of Alabama health officials and other local and county civil
defense and police officials in the event of incidents like the Browns Ferry
fire?
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Question 8 (continued)

Answer

Notification of State of Alabama health officials and other local officials

of the Browns Ferry fire was carried out in accordance with the provisions

in the Radiological Emergency Plan. These notifications were effective,

and TVA does not plan to make any changes to the notification procedures.

On September 18, 1975, TVA staff met with representatives of all local,

county, and state agencies required to respond to an emergency at Browns

Ferry. The primary discussion involved prompt notification of appropriate

groups. Additionally, periodic reorientation meetings (ac least annually)

will be held with these organizations.

I .Question 9

According to the WRC report (11-7), there was considerable concern on the
part of the operators that the water level might drop below the top of active
fuel. Is that an accurate statement, and what would the consequences have
been if the fuel had indeed been uncovered?

Answer

Maintaining an adequate water level in the reactor at all times is a primary

concern of the operators. However, as indicated in the TVA testimony, the

reactor cores were idequately cooled throughout the event and the water level

remained above the reactor fuel. The reactor fuel can be uncovered for short

periods of time without exceeding fuel cladding temperature of 2200' F. At

this temperature, the core geometry is still amenable to cooling and the

cladding would not fail upon the subsequent quenching by the addition of

cooling water. Studies also show that keeping the water level above 2/3 of the

hacti'e fuel is sufficient to limit the peak temperature to below 900" F.
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Question 10

You note on page 4 that both units 1 and 2 were shut down shortly after
anomalous events began to occir. Could this fire, or any fire, cause
an inability to scram? What is the basis for your response?

Answer

The March 22 fire did not result in the loss of the ability to scram nor

will any other fire result in the loss of the ability to scram. This

response is based on the diversity and separation designed into the

reactor protection system. The reactor protection system is fail-safe

in that the failure modes in any of the logic and control circuits that would

be involved in a fire results in a scram. Loss of electric power to the reactor

protection system results in a scram.

Question 11

What has TVA's experience been with respect to fires in its fossil-fired
units? How does this compare with that of its nuclear units?

Answer

T"JA's overall experience with respect ts fires in its fossil-"ired plants

has been quite favorable. :n cperating 63 fossil-fired units at 12 majcr

stea.m plants, 7;A has experienced only two serious fires, one at -he one-u.nit

Bull .hun Stea& Plant in June of i.e, which resulted in a plant zutage of

eight weeks, and the other at Unit 7 of the Widcws Creek S'e- Plant in

Septe-.ber of i90C, which resulted in an outage of six weeks. Cf course,

as in stIlar major industrial :opera.tions, -here haYe teen o--her - fino frer.

F7or exaz•le, in the fo'ur-year perind fro= 1T! t: ,resent 'here were I- suo-h

small fires, 15 --f which invl'lved :nly !ooal d.*e to eqoiprent .nd tw: :f

which, thug-4h _:re sianificart, did no- result in =zre ona few da._' ota~e.
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These latter included a coal silo fire at Cumberland Steaem Plant in September

of 1973, and a crusher building fire at Shawnee Steam Plant in September of 1974.

The Bull Run fire was ignited when a fuel oil gasket failed allowing the fuel

to spray on hot equipment. The resulting fire burned up through eighit levels

of the boiler bay, causing de..age to several pieces of equipment such as lube

oil pu-pz and ducting, as well as numerous cable trays which were in the bays.

The fire was controlled and extinguishea in % fairly short pericd of time

using water. The Widows Creek fire involved the unit 7 boiler fuel pump-

turbine in that a line flange separated and sprayed fuel oil on hot surfaces,

:ausirg Igniticn. Extensive d4sage resulted to boiler associated equipment

and c:cntrols.

C•r operating experience at nuclear power plants has not been sufficient

to allow us tD say that ex-perien:e with fires at nuclear plants will be

sizilar to that at :'r fossil-fired plants.
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QUESTIONS AND ANSWERS: JCAE/STATE OF ALABAMA

lETTrE DATED SEPT. 17, 1975, MuRPHY To GODWIN, WITH ADDITIONAL QUESTIONS
FOR STATE OF ALABAMA

RESPONsE BY ALABAMA DEPARTMENT OF HEALTH

JOINT CoMmiTrEE o.N ATOOMIC E WToY,
U!.S. CONGRESS.

Washington, D.C., Sgeptember 17. 1975.
Mr. AUBR.E GoDwiN,
DitjAion of Radiological Health,
,tIrte Health Department, Montgomery,..41a.

DEAR MR. GODWIN: Enclosed is the transcript of the Septemlier 16. 1975. hearing
,im the Browns Ferry fire. You should review and make any neces.sary corrections
tf your testimony in accordance with the instructions attached to the transcript.
Al.o enclosed is a list of additional questions on your testimony which the Com-
nittee would like you to provide answers to for the record..

Since we are endeavoring to publish and distribute the hearing as rapidly as
iwosible. it would be appreciated if you would return the corrected transcript and
yomr answers to the additional questions by no later than September 30. 1975.

Thank you for your cooperation in this matter.
Sincerely yours.

GEOROE F. MURPHY. Jr..
Rzecutire Director.

Enclosures:

44t'VETTON FOR AU1BREY GODWIN fSTATE OF ALABAMA). BROWNS FERRY HEARING.

SEPTEMBF.R 1C, 1975

1. What are the responsibilities( of the Division of Radiological Health (of the
State Department of Health) with respect to the Browns Ferry Nuclear Plant?

2. Do you have any review or approval functions with regard to any aspect
4of nuclear power plant siting, design, constructioin or operation in the State of
Alabama? Do you believe you should have such functions?

3. In your opinion, did the State receive adequate and timely Information from
the TVA regarding the fire so that the State could effectively monitor the situa-
lion and take any corrective action necessa4iry?

4. The NRC report also indicates that. during the course of the fire and upon
loeing informed of the status of events, the Division of Radiological Health con-
cluded that the core cooling system %tas degraded and must he watched. To whom
were these olbservations made. and what actions were taken as a result?

5. Wha.t actions, if any. does the State plan to take as a result of this accident?
Are any changes to emergency planning or radiological monitoring procedures
efontemplated?

6. According to the NRC reliort fTV- 13) some consideration was to be given
to requ-sting additional appiropriations from the State to increase surveillance
activities around reactor sites. Has any action teen taken with respect to this
recommendation?

[Response dated September 25. 1976 subsequently received follows:]
(886)



887

Answers to Questions of the Joint Committee on Atomic Energy

1. What are the responsibilities of the Division of Radiological .,ealth (of the State
Department of Health) with respect to Browns Ferry Nuclear Plant?

Response:

Alabama Law assigns the State Board of Health (Alabama Department of Public
Health) the following responsibilities:

I. Regulatory control of all sources of ionizing radiation consistent with
Federal Regulatory Control of byproduct, source and special nuclear material.

2. During emergencies the Alabama Department of Public Health shall issue
such orders as necessary to protect the public health and safety from sources
of ionizlng radiation.

3. The Alabama Department of Public Health -hall inform the Governor of all
invasions or threatened invasions of disease.

In sum•ary, control of ionizing radiation sources from the reactors on the
Browns Ferry Nuclear Plant site is Federal; control of ionizing radiation sources
off the Browns Ferry Nuclear Plant site, including discharges in excess of U.S.
Njuclea.r Pegulatory Cornission limits is by the Alaba-.a Department of Public
Health.

2. DC you have any review or approval functions with regard to ary aspect of nuclear

power plant siting, design, construction, or operation in the State of Alabama?

oesponse:

Our legislative mandate requires- us to review any source of ionizing rad.ation
wnich !ay have a public health or safety inpact, regardless of who licenses the
.se of te source. To carry out this mandate, we regularly participate in all
lif-sing proceedings for nuclear power plants in Alabama. In these proceedings,
1 ..,e !ave reason to believe that inappropriate siting criteria, design, con-

striction or operation is proposed, we will oppose the application. Certain
,:crtions of the plant design, construction and operation not related to radiation
cbr,trol may be under the regulatory ccntrol of other Divisions of the Alabama
ý_,:art-ent of Public Health or other Agencies of the State of A10tama.

:o ,oj 'Lelleve you should have such finctions?

If •u are asking should a prograin similar to the Agree.ent State program be
usalivd for nuclear power plants, -y answer is '4O.

71-e 'ý%c.-ir.; are my reasons:

A. %co state agency presertly has an a~e•ate staff to ýo the necessary multi-
discihline r-eiew of a rclear .ý,er plant. To ac;.ire the necessary staff,
i tlte .o.ld *,ave to tptrd s,,stdntia! si-s of alrt.dy short funds.
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B. A given state will likely have only 2 4 sites and may get "stale" in its
review of the operations of such o small number of facilities.

If you are asking should a state review these functions and take a position,
my answer is YES.

I suggest that the following should be considered by the Joint Committee on
Atomnic Energy:

Those matters adjudicated as a part of a state process should not be
readjudicated by the U.S. Nuclear Regulatory Commission, but should ac-
cept tne sworn testimony and conclusions of the State Agency. This should
not prevent the U.S. Nuclear Regu'atory Commission from coming to a dif-
efe•ent-conclusion from the State Agency on the overall project. However,
the U.S. NJuclear Regulatory Co.irnission should not be able to overrule a
State Agency denial of a certificate of necessTy or polution discharge
permit. This should shorten the current hearing process, yet permit the
hearing board to make the determinations required by NEPA.

3. In your opinion, did the State receive adequate and timely inforration from the TVA
regarding the fire so that the State could effectively nonitor the situation and
take any corrective action necessary?

Response:

I do not feel that the State of Alabama was inforaied of the fire as protiptly a
•.e desired. Sitsequently, te ha-e clarified our position on notification by
the TVA to include, not only radiation related events, but any event requiring*c-*.eeency assistance by "off site" agehcies. Once notified, the State was properl.
infor.Tn.d of this situation.

4. T7.e '.;C rupert also indicates that, during the coirse of the fire and upon being in-
f=,r-ed of the statis of events, the Division of ladiological Health ,:oncluded that
trie tre tooliry systce ý..is dejra3ded and rust te watched. To ý,hon -..ere these obser-
'.:ti~., r,S .. J(, and v,'ýat actions -.tre taper, as a rt.ult?

*,Cse ,.c' •,s h re jiv,.=n to:

A. :.'r. •w.T. ý;illis, r~ire,.tor
Er., r~r" tal Pealth ,,' .4r,',3t,-ation

6. Ira L. ý-'.yers, M..D.
t te i.:calth fi r

'Le .'ctibns'.-;..en !~ ld d

7A. . e ct wi t 'cn of '.he , I_. Ati~t1n ' ;-r-.>ncy P'i
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B. The activation of air sampling stations near Browns Ferry Nuclear Plant

C. The notification of Governor Geo-ge C. Wallace

D. The close attention given to the current status of the reactors during each
contact with the TVA

5. What actions, if any, does the state plan to take as a result of this accident? Are
any changes to emergency planning or radiological monitoring procedures contemplated?

Response:

The State has taken the following actions as a result of its review of this ac-
cident:

A. Check and update the telephone directory at'least every six months. The
latest amendment to the Alabama Radiation E'ergency Plan containing such
changes is dated Septeber 1. 1975.

B. Require each recipient of the Alabama Radiation E-er~ency Plan to document
filing of changes. This procedure started with the Se;te-'er 1, 1975,
amerJment.

C. Now included in the Alabama Radiation Emergency Plan is a s:a:e7e-nt defining
state and local responsibilities for informing officials of ti-e Plan.

D. Arrangements have been made with the TVA to notify this Agency any tire
e.=ergency assistance is requested of an "off-site" agency. Tnis is rot
a part of the Alaba.-7a Radiation Emergency Plan since these calls wil-ot
be about a'radiological incidnet. Potential radiological incidtnts will
remain a porticn of the Alabama Padiation E7ergency Plan.

6. According to the ';RC (V-13) so-.,e consi-eration 4as to be sircn to , ;..estirg ziti:ral
4ppropriations from the state to increase aurveillar.ce activities a,'ýr:jrd ,'•cr lites.
Has any acLion been taken with respect to this rvcc-.-trdation?

Res;onse:

The Diviion of Padiological iealth's b.jd;et for the iear en3i" )e tcer 23, 175
cunsistcd of the followinrg sources of funds:

Are-eral Fund

TraflnfLrrf-4d to the Division from ftrds
ipprcpriated for -e-reral ublic Iealth
usc--Cigarette Tax

U.S. %rclt ar r.~zr Cnitsi.g
c.,ntract for r• • r.-n t r g,5 .]
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The Alabama Department of Public Health proposed in its 1976 budget the following:

General Fund $159,868.00

To be transferred to-the Division
from funds appropriated for general
public health use--Cigarette Tax

U.S. Nuclear Regulatory Commission
contract for reactor monitoring

12,000.00

6,500.00
V78. 368.00Total

The
the

budget bill HB No. 490 in the current substitute proposes for
followbig:

the Division

General Fund

To be transferred to the Division
from funds appropriated for general
public health use--Cigarette Tax

U.S. Nuclear Regulatory Commission
contract for reactor monitoring

$35,510.00

36,490.00

6,500.00
"$128,500.00To ta l

The Department of Public Health requested the introduction of a fee bill which
would permit the charging of fees for radioactive material licenses and the
the registration of sources of radiation. This is HB No. 967.

The projected revenue from this bill is $158,000 of which $22,000 would
available to the Divi-`-n. These funds would replace the Cigarette Tax
and would allow for e4- •ment expenditures not proposed in the original
nental Budget.

not be
funds
Depart-

This bill is currently pending before the House of Representatives of the
Legislature.
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HEALTH and SAFETY

United States Atomic Energy Commission

ISSUE NO. 170 September 10, 1963

FOAMED POLYUREThANE FIRE PROVES DIFFICULT TO CONTROL

While the incident described below did not occur at an AEC facility, the lessons
learned are of interest at AEC locations utilizing foamed polyurethane.

The incident occurred in * sphere (diameter 41') containing a 12'x 12'x 10'
room designed to provide a very high degree of sound absorption through the use
of numerous large pieces of foamed polyurethane which were individually shaped
in the form of pyramids and bonded to an external metal framework. Eleven hours
following the conduction of a test, this room was entered and nothing unusual
was reported to have been noted. Approximately five hours later, when the rooml
was next entered, smoke was noted coming from two of the pyramids. These were
removed and work on modifying the ceiling of the room continued. From the de-
tails of the ensuing events given below, it is apptrent that what was initially
thought to be a minor fire problem turned out to be a complex firefighting task
that could not be solved by application of large quantities of inert gas or
thousands of gallons of water.

Work continued with two employees on top of the room walls drilling holes in
angle iron support frames with portable electric drills. Smoke became evident
in the room and fire in another part of the structure. One employee attempted
to remove the burning pyramids while the fire department was being called.
Smoke conditions were such that, without breathing equipment, the efforts to
remove the burn:ng materials had to be abandoned.

Upon arrival at 12:55 i.m., the fire department found light smoke coming out
of the top and bottom %f the sphere. The technician in charge requested that
water be avoided, if possible, because of the possible damage it would do to
electronic test equipment in the setup. An attack on the fire was made with
CO2 extinguishers which had little or no effect. Smoke increased until visi-
bility was less than one foot.

A booster line was taken into the bottom opening of the sphere. Firefighters
donned self-contained breathing apparatus and attacked the fire with water,
which seemed to be controlling the surface fires. Visibility by this time was
zero. A 2h" line was laid from the nearest hydrant (500' distant) and a 750
gpm pumper was placed in operation. This line was wyed into two lI" lines,
which were taken to the top opening of the sphere.
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ISSUE NO. 170 September 13, 1965

A blower was placed in the lower openingoin an effort to force out some of the
smoke and improve visibility. The water applied from the top was able to reach
two sides of the room; however, this knocked down burning insulaticn to provide
a heavy bed of glowing coals in the bottom of the sphere.

For approximately two hours this conditicn existed: a lh" fog nozzle was used at
the top opening discharging 90 gpm: a lI" fog nozzle at the same location wa's used
to protect the plyboard structure; and a 1½" line was operated through the bottom
openirg. Firefighters on top were able to oper3te without breathing equipment,
but no entry through the bottom was posoible without complete respiratory pro-
tecticn. Water was being drained out through plugs that were removed from the
bottom of the sphere and was running out of the access hole where the attack was
being made on the fire. It was evident that the overall temperature of the
structure was being kept to a safe level but the water was doing nothin- to ex-
tinguish fires within the pyramids.

The top hose was shut down and an exhaust fan placed over the opening to reduce
smoke within the structure. Smoke conditions improved and firefighters were able
to pick out hotspots and remove burning panels. A pole was used to break open
the pyramids and improve accessibility to the deep-seated fires. A fire watch
was posted until 9:00 p.m. when security was turned over to the guard force.

During the fire, approximately 75 tanks of breathing air, at leabt 24,000 gal-
lons of water, and considerable quantities of carbon dioxide were used.

This incident pointed out the need for:

(a) A better appreciation of polyurethane fire risks by all personnel in-
volved.

(b) Smoke-ejecting equipment and additional portable breathing equipment.

(c) Prompt notification of the fi.e department in case of any small fire.

(d) Ccnsideration of attaching polyurethane so that it can be removed more

easily in case of fire. (Note: No method is currently known for
effectively controlling deep-seated fires within large pieces of
foamed polyurethane.)

Division of Operational Safety
U. S. Atomic Energy Commission
Washington 25, D. C.
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HEALTH and SAFETY
7 _7

United States Atomic Energy Commission

ISSUE NO. 25% July 14, 1967

R1E"T FOAMED POLYURETWANE FIRES ON
IIR-AEC FACILITIES

Incident #1

While cutting off bolts on the outside of an enclosed 20' x 20' x 80' test
facility, two hot bolts and some molten metal fell (illustration 1) and
lodged between the exterior aluminum wall cladding and the interior sprayed-
on polyurethane insulation. Shortly thereafter, a firevatch smelled swmke
and, after picking up an extinguisher, ran into the building but was immedi-
ately driven off by the intense heat and smoke. Smoke coming from the top
of the toyw: attracted attention of fire department personnel who responded
without waiting for receipt cf a fire alarm. Intense smoke and heat prevent oW
entrance through any opening into the building interior. Conduct of effective
firefighting, even by personnel using self-contained respirators, was iqpos-
sible. Hose streams applied to the external top of the building were ineffec-
tive. During the 2 0-minute duration of the blaze, periodic explosive sounds
were beard, followed by puffs of smoke and fire.

Illustration 2 shows the point, 16' above floor level, at which hot bolts
penetrated into the building interior to initiate a "chimey" fire which, as
shown in illustrations 3 and 4, extended upward about 4'. Above this point,
the blaze fanned out both vertically and horizontally to coasum virtually
all of the foamed polyurethane fuel in its path (see illustration 5) while
leaving lower building wall portions unaffected.

We understand that subsequent foamed polyurethane tests demonstrated ability
to ignite test specimens with an acetylene torch but that self-sustaining
combustion of the urethane did not persist after removal of the torch. Red
hot bolts place. ou other test specimens reportedly produced smoke and char-
ring but no flame. These (and other) tests by the company were interpreted
as showing that the polyurethane insulation did possess fire-resistant prop-
erties, but that under particular conditions of flame or sparks, and with the
proper amounts of air, the material was proved capable of supporting and sus-
taining combustion. It was concluded that polyurethane insulation shold not
be used where there is a possibility of an open flame and spark and where 3
limited amount of air is present but that the insulation could be used where

(over)
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ISMU NO. 254 July 14, 196o.'

I

- Illustration I - - Illustration 2 -

Location "A" Indicates the position
of the two one-inch carbon steel
bolts which were burned off the sup-
port walkway.

Location "B" indicates the point of
penetration into the tower.

Location 'C" is a
the area indicated
in illustration 1.

closeup shot of
I as Location "B"

(cont imid)

-2-
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%%SUK 31. 254 July 14, 1.

- Illustration 3 - - Illustration 4 -

Indicates the "chimney" where the
fire started within the tower. The
area behind the I-beam is a corner.

Indicates results of the fire behind
the I-beam depicted in Illustration
3. Fire burned int.e "chimney" ap-
proxiaately four or five feet ver-
tically before horizontal siDv-"
occurred.
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- Illustration 5 -

Indicates completeness of burning. Note that only a small amount
of urethane insulation remains after the fire and is charred.

- 4-
(cont inued)
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IssUm Po. 2.54 July 14, 1967

an infinite amount of air, or no air, was present. We understand that this
conclusion will be implemented by applying foamed polyurethane to the build-
ing exterior but that in doing so extensive care w'll be taken to avert void
aream, frequent noncombustible firebreaks vill be provided, and a fire-
resistant coating will be applied to the externally exposed portions of the
insulation. (Note: While the conclusion concerning accentuated polyurethane
combustibility under conditions involving restricted access to air was found
surprising, It Is of interest to note that all reports of polyurethane fire
known to this office have uniformly stressed the profuse generation of dense
smoke, a fact suggesting credibility of combustion under conditions limiting
fire access to oxygen. It is suspecte,. by many that the heat Insulating
properties of the foam may also play " major role in influencing urethane
combust ion.)

Incident #2

This incident occurred within a reactor containment enclosure. Smoke was
noted about three hours after foamed polyurethane insulation had been sprayed
onto some piping. Identification of the fire source was seriously impeded by
the high density of the smoke. Using self-contained respirator equipment, it
was found that the recently applied insulation was smoldering and was the
source of "considerable smoke and soot." Roughly two hours after its detection,
and after applying the contents of a large portable extinguisher, tripping a
built-in CO2 fire extinguishing system, and application of water sprays, the
fire was extinguished. Subsequent investigation revealed fire damage was con-
fined to insulation on a few pipelines, but smoke and soot damage was much
more extensive.

This fire was attributed to spontaneous ignition resulting from the use of
improper techniques in applying polyurethane foamed insulation. One report
on the incident stated:

"The curing process of the sprayed polyurethane insulation is exothermic.
If applied in successive layers without sufficient curing time, its
temperature will increase, breaking down its structure, and eventually
causing ignition."

Following the incident, it is understood that all remaining polyurethane in-
sulation was removed from the'affected facility and replaced with materials
considered to be loes hazardous.

(over).
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Co.rants

The problem of controlling polyurethane fire was previously emphasized in
HEALT ND SAFETY INFW•sATIGN Issue #170. Information concerning polyurethane
fire risks Is currently being gathered from a variety of sources. Analysis of
this information is complicated by clear disagreement a& to acceptable yard-
sticks for testing and evaluating these risks. Such conflicts are not surpris-
ing when it is recalled that many of the above-referenced tests, made following
incident #1, could individually have been construed as providing evidence
attesting that incident #1 could not occur. It is anticipated that a sumary
of findings resulting from study of urethane fire risks will be published
during the next few months.

Division of Operational Safety
U. S. Atomic Energy Commission

Washington, D. C. 20545

GOO *Is 77
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ISENO. 331
W4 September 19, 197

THE UNITED STATES ATOMIC ENERGY COMMISSIOI

TWO FIRES INVOLVING URETHANE FOAM

The AEC recently experienced two fire losses in which polyurethane foam
plastics played a major role. Following is a brief description of these
fires, some background information on foams, and a summary of the les-
sons learned:

Occurrence Number 1

At a large laboratory, a number of accelerator beam tunnels of corrugated I
steel construction are connected to a 150- by 230-foot-experimental build-
ing. Near the far end of one 430-foot-long tunnel, workers were cutting a
bolt hole with a welding torch from the outside of the structure. The tunnel,
which is approximately 12-feet high, had been lined with a 1-1 /2-inch thick,
sprayed-on, polyurethane foam and during the cutting operation, this foam
was ignited. Although the resulting fire revealed a number of fire protec-
tion deficiencies, only the problem of the foam is discussed here.

It was intended that the foam for this tunnel meet a flame spread rating of
25 and a smoke developed rating of 50 or less in accordance with UL 723
"tunnel test. " The material that was actually installed was described as
"self-extinguishing" by the ASTM 1692-67T test, but it did not have a "tunnel
test" rating. In addition, it had been planned to coat the foam with an intu-
mescent paint, install a 10-foot, glass fiber insulation firebreak at the tunnel
end adjoining the experimental building and install a sprinkler water curtain
at this end. At the time of the fire, the sprinklers were installed but valved
off due to incomplete construction, the 10-foot firebreak was installed, and
150 feet of the foam closest to the experimental building were coated with a
fire-retardant (but non-intumescent) paint.

Despite the above considerations, the fire swept the entire 430-foot length
of the tunnel in less than 8 minutes, filled the laboratory with smoke, and
burned plastic-reinforced fiberglass panels and plastic windows in the ad-
joining wall of the laboratory. The fire progressed rapidly with intense
smoke development, similar to a test in a , ,--- .. " 4

I
4

4
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Research Establishment in the March 1972 issue of the English magazine
Fire. At the peak of the firefighting effort, over 2, 000 gallons of water
per minute were being applied to the fire by several fire departments.

Occurrence Number 2

A second incident occurred in a foundry-type building where urethane foam
panels had been installed in a 5 by 17 by 13-foot-high breakout station to
reduce noise levels. Lead-loaded vinyl curtains and plexiglass windows
constituted the remaining combustibles. Occasionally, a leaking mold al-
lows water to react with the hot metal, producing some pyrophoric residue
and flammable gas which sometimes flashes when the mold is inverted in
the breakout operation, resulting in a small fireball at the mouth of the pot.
In this instance, the vinyl material and urethane ignited and forced evacua-
tion of the building before the operators could take effective firefighting
action. Dense smoke built up so fast that an ionization-type smoke detector
some 260 feet south, in a separate room, alarmed within 5 minutes of the
initial "flash."

Although both the curtain material and the foam were sluppo-edly -elf-
extinguishing," tests showed the curtain material burned readily, pro-
ducing large amounts of smoke, and the foam burned as long as it was
exposed to flame. A test on a piece of older foam material showed that
it ignited and burned freely, indicating an adverse aging effect.

Background on Foams

Small scale laboratory tests have long been recognized as inadequate to
determine the fire properties of a material in large-scale applications.
ASTM D635 and Dl62 tests are used to compare relative flamrnmabilities
of plastic materials on a laboratory scale. Unfortunately, the terms "self-
extinguishing" or "slow burning" as defined by these laboratory scale tests
do not necessarily indicate a low combustibility in large scale wall and roof
covering applications. The unsuitability of this interpretation was best
demonstrated in an article in the NFPA quarterly for October 1962, wherein
J. W. Wilson, Chief Construction Engineer for the Factory Mutual Engine-
ering Division, utilized the tests to compare samples of four woods. Only
balsa wood was classified as "burning" by the D635 test; all other woods
were classified as "self-extinguishing.- The further unsuitability of the
D635 test for extrapolating into large scale applications is apparrnt fror. a
review of 1971-72 Nlodcrn Plastics Encyclopedia where 146 of 14- plastcs
tested in accordance with D635 were listed as "self-extinguishing," slow
burning.' etc.

Ccontinued,'
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The application of the fire retardant paint to the surface of the foam in
Occurrence 1 illustrates another difficulty in accepting test results with-
out a full understanding of the application. While the material used was
UL listed and FM approved, the applications applied to wood, masonry,
plaster, and drywall surfaces. The application instructions did not cover
the coating of foams. In fact, there is no fire retardant paint approved as
a protective coating for foams.

The AEC Health and Safety Information Bulletin number 254 of July 14,
1967, reports two urethane foam fires which demonstrate another problem
with these laboratory scale tests. While fire tests are performed by ex-
posing the source of ignition to the. exposed surface of the foam, fires have
resulted from the ignition source applied to the outside, or protected face,
or by a source, such as hot bolt, dropping between the metal wall and the
insulating foam. This may be a more severe exposure than the normal
test procedure since the heat may be concentrated by the insulating quality
of the foam rather than being dissipated by the open air atmosphere which
surrounds the normal test setup.

A summary of tests reported in the April 1973 issue of Fire concludes that
flame retarded foams may be as easy to ignite as untreated foams when
realistic ignition sources, such as a sheet of newspaper, are used. In
.fact, since the treated foams burned hotter, produced much denser smokeq
and at least as much carbon monoxide and hydrogen cyanide, it appears
that a "fire retardant" type of foam could be a greater hazard in life safety
situations than the untreated type,

The May 1974 issue of Fire Technology notes that the Urethane Safety
Group and the Plastics in Construction Council, both of the Society of the
Plastics Industry. have recently urged that the nation's building codes re-
quire that rigid urethane foam insulation be covered with a "suitable bar-
rier against ignition"' and not be left exposed after installation. The Ure-,
thane Safety Group is now preparing a new set of safety guidelines on appli-
cations which is expected to be available from the Society of the Plastics
Industry, Department U-100, 250 Park Avenue, New York, New York
10017, in the near future. Factory Mutual Loss Prevention Data Sheets
1-57 and 8-29 are useful guides regarding methods of protecting foams. In
the past, tests have been made on specific applications at AEC contractor
sites and various guidelines were developed for specific situations or
applications. In view of the current nationwide interest, the many tests
now being made, and the new test methods under development, AEC
criteria can be expected to change to reflect any new information.

Lessons Learned

While there are few significant new lessons to be learned from these two
occurrences, a number of old lessons are evidently worth relearning.4
Specifically:

(over)
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1. All new installations and modifications need a safety analysis--even
modifications required for safety reasons. This is not the first in-
stance in which a modification that was made to solve one safety
problem created another.

2. The suitability of materials for any application must be based on
the actual installation and its surrounding environment. Acceptance
of fire tests in particular is not valid unless the tests apply to the in-
tended installation. For example, a fire may be an acceptable risk
while the smoke or toxic fumes which are generated may not be
acceptable.

3. Merely citing that a material meets a test is meaningless without
specifying the limits that are acceptable to the user. Claims that
a product "meets a test" may be misleading in that tests merely
standardize how a test is performed, not what results are acceptable.
A statement that a plastic "meets ASTM E-84" (the tunnel test) is no
more a guarantee of fire safety than a statement that a concrete "meeti
ASTM C-143" (the slump test) is a guarantee of quality. In both cases
the user must specify the limit that is acceptable for his application.

4. Control of construction programs should consider sequencing of
hazardous operations. Cutting and welding operations should pref-
eral-y be completed before any necessary combustibles are iyntro-
d,,ced to the building. If this is not practical, it is preferable to
delay the hazardous work until the protection systems are in service.

5. Fire protection systems should be in service before the building or
equipment they protect is in service.

Division of Operational Safety
U. S. Atomic Energy Commission
Washington, D. C. 20545
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APPENDIX 13

COR)RESPO~(NDENCE: NCC ME

Exn~OF: oV ORRESPON DENCE: RflTWrwr.E NRC' AYII 1).%iin CoIET
MARci L1 4. 19175 TintotVGl II .%lI*T 4. 19175

litSz NESS ANDe PROFE.SSIONAL. PF'MPLE FORl
THr 1'tI*R.IC IXvTnF:-rE (1111).

WJILLIAM AYFR4
11. qirtntip. 1'*.S. No ,irtqr Reg~uln te'rpj Cigna , ir*in.

Vi eqy oif maialgramn selit this date toe Bernard C. Rau~ehe. JDire4 leer. E)Mfi* #if
Suelear Reactor Regulation, V.S. Nuclear Regulatory Coninikslon. Washington.
D).C. 20w555.

MIAR DI. Rustlul:: The' Maarvi =1 oeeeurresies lit Ikoekets Zpu-25!*. 50-2191. anud
34.-2mot6 represent at ieriecus fuilure tit meet the intent (if criterion 22.' Appiend~ix A.
IOVFR 50. Thereteere' loursaiuan too lOCFR 2.2006. 2.20W2. and 50.10)0. JI'I1 herebty
feer,:wIly reejuests you take the# feehleewinir ..joet-iflenetif Ins.

I i RevYi#w und ido-tify thos'e eejeeaotting nueleamr jmewt-r elalnts thilt fit) meft
fully Memijely with IEENI-217t eriterina tier nuelfear Iolower jelmiut lorfetectimil systenis1
and1( shoIw eause why the,&- plaiiats shouild fleet lee. reqjui red toe !,buat deewn aaitil they
uarfa retroefitted to meet maid criteria.

o2o Adopt regilastiesia reejaiiriti shmiltelewi est dije*r~ating. mailts at muIlti-imit
fac-ilities during laerilied when %%-@rk fm it unit uinder eeetastruetitan could~ emianjrop-
mzise the Integrity of the enginee~rt- safety finatures on ani opierating uinit fir units.

DAID ).vie IiiNS~tRF: (eMlY.
Wrf ire r *epvfj Epoo-Iirr'.nosa g Rujf i-lfcirch. lPi!.

1*.S. N'tct:t..R REM-1ATORY COM MISSION.

Mr. DVID I.VSIO~rCOMF Tah ingt'en. 1)1.. April A. 1975.

Iaireet'to fof Eti~~rjromeneDtvu r#'e#ir I1eixif .c.v,. lorrefor'x~i'el Pi-o,,Ipc fo~r the
Pie blie inle-reet. 10:# .V'er lb JDour?,#Oru Sire 01. 'a il. P04.e Cl1i'eh','e. Ill.

I )FAIL Nfi. C'OMET *hISa. is Ila ae-kiieewledege. rwe~ili 4 ee ye-tir M.irch 24. 11175 letter
wiciela refers too flhe refelat fire at the* llroowaL Ferry Nw-eaet:r Statimie andie miakes
I%-e reejue-ts foer (4 .enai-assioeiactieiee. Tlae-e. repluests. tivie md uelr 1( Ei t 2.2N;
ZI rf ina1der aetive. eeeiasilerabn tein(]la yeiou maiy lee ;-ms..url thaat within at re suema blel
time. we wrIll take ft-. uictiten uiplrtojriamfe ii: the. 4-i rv1i1iii-t.gnevs.

The first reqjuest Is ieioifli hai3Sluloe :as at letitjeen fior o rder toe shiow Cnitse unfier
lit VFIC 2.02Wr. to. oleajeemirs eel nuclear jwtower pliants -thatr olo. flet fully (eemiaiely
with IEEE.F-2711 eriteria feir tatidear juaswer plabnt lerieteetioin systemuas'% A e..elyw fel a
rt-laited neetlee that Is beling filed with thee 4 iffi.,. #of the Fo-elerzeI Registe~r eer leaileli-
e*Stiiell I.- ePfloo.leNI.

The.- seceenel reeliiemt Is loo-iiag liatadled sfeparatniely w4 n1 wtetito Acl ier ruie'nakinag.
We julain Ito file a nfoleiep em this' maatter with the. 9 itfiep e-f the. Fedlerial 114.u-ister (eer
;eulolivatoien. A ceeply of four' netiee ton yeaur rulemaking: imetitien will lee senit tee veail
ley so-pairzte letter.

S'inorerely.

.leliteil rirceler.-
Offi'o eef .Vuorkar I?'v Me'r Rorgulatiloe.

Enclosuire.
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. U.s. LCLEA R R EVLTOiY c' 1 MMS'o.S,
Waah ington. D.C.. April 8, 1975.

IDdketing and 8crrirc Secrtion. Offcc ol the Secretaryi of the Comnmission.

PETITION" FOR SJIOW CAUSE ORDER

Twit signed ,originals of an Order identified as follows are enclosed for your
transmittal to the (Mffice of th'e Federal Register for filing and pulilcation:
Nuclear Regulatory Conmmission. David 1). Conaey. Petition for Show Cause Order.

Twelve additional conformed copies of the Order are enclosed for your Ilse.

A. SCHIWENCER.
Light 1rntvr Rcectors Blranch 2-3.

11ri.vion tof Rartr, r Livernsing.
Endl,,sure.

N''cl.EAR RIEGiL.TORy CoM.MISSio--J )Av-z 1). C:oMEY

PETITION FOR SHlOW CAUSE ORDER

Notice is hereby given that on March 24. 1.75. David Dinusnore Co;iey niade
a request pursuant to 10 .FR 11 2.206 of the Comm-issiin's Rules of Prictice for
the Issuance eof an Order to Show Cause why operation of nuclear powerplants
should not be suspended pendlng full complliance with JEEE-279 criteria for
nuclear lsjwerhviint iorotection systems. In acc-rdance with the lrocedures
slie.itied in 10 CFR t 2.2010. appropriate action will be tajen on this request
within a reasoamble time.

A colpy oof the Petitiont for the Order to Show Cause is available for Inspection
ill tile Cocltillisbsol.'s 1Public Document Rooms. 1717 1I Street. N.W.. Washingtm-.lD.C. 2(1555..

larted at ltethlesda. Maryland this .-th day of Aloril 1975.
FOR THlE N UCLEAR REGULATORY COMMISSION

Ebsox G. CASE.
Arting Dirct,,r.

Offie rof ,]uchtr lit actor I.guilati,,m.

U.S. NXCLEAR REGILA'tTORY CoMIsSIoN.W!ash inytrm•. D.C., .A ugemt 4. 1,'975.
Mr. I DAVI PIN SimORE CO.MEY. -

llirrrt, h,0t'iirt, t, ,1titttl('JE'ttfrh. BuIitt*ati and Prooftsstitnal Pcr,plc for thePublic" Inntr n.t. ItW. Neorth Dia.rb',rn 'tr# ut. •.uitor 191l. ('hictgo. Ill.

lit.ARt 31R. (e.MI:" This Is ill reslnoe tot letter tf June iN. 1.975. which limits
tIle rteltiest ill jara.grnleh , 1 ) of your 31arch 24 letter to a review lby the NRC
Staff f twMoo 1,htts A 4lcnliallt Point 1 and I lrsden I I inending receipt of DIr. alla-
|illf*r's reloctrt oilai. ie v -stigatl..n and review of the Br,,wns Ferr3 fire. We are
sitile too satisfy a plortion #of y.,lar request at this time.

For Indian luafint 1. tile Staff required tlthe licensee in 197.3 to provide infoirnma-
tioan whieh cminared ilt- as-uilait lhlant jIr,,teet'tin system tt IEEFE-279. as puble-
lished in 1!Mos. lHased ion our review ,,f that tinferirnation. we determined that
ei-srtaisi ethuihes in the jhlsint w-ohld preavidle sull,-tatlutial adlditional protectiola
wiich is rimuire•i for ioolllie heailth anon !a-fety. stemordiniiAy. ion Joutw 11. 1973. the
lii'en;.as wass EWrilertel. ,itarslealst to U(s ('R .l(.0A . t(l eaa,,inlete these modifrcatimies
within aont. ande! ,ne-hialf years. AIthucgh these modijficatllos have not yet lieen

a~nlleh.;el.ite tl*ndiialn Polint I fawility has been shut down since ( ictober 31. 1`74.
% ,." 1 ky elf ,,Wr J.une 11. 1)*73. ,arder tee thie Ceetsolidated Eldis•ou Ciouipalay is eisc|,setl

far your itifeermatItiii.
Wfitbl regard to, I)re.den 1. we have w..ently requested .o.ai monwealth '.lisfou

tee ,aiiliref tile as-built design or the plant with the Utns editi;on f I EFE-279.
too identify features of tlie jlant that d1o n,,t comply with this standard. and to
ileterinie whether. lta.sed on this review., there are chalnges in the facility
that sh11u6l i, e an•iiwhiishcd wvilih jlra vide sublstantili additiemal ltrotecttion
which is r.,-luired fear Ipulolie health and safety. A coIey of our letter teo Commsinon.
wealth Nilis-ln elated Juily 31. 1973 is enclose-l. Based on our evaluation of the
lisenmte.s report. the staff will then determine what actions. If any, with regard
to Dresden 1 are rieve"ary te, protect the health and safety of the public.
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We expect that the licensee and Staff review will require several months to

complete, and will provide you with the results of these reviews.
Sincerely,

EDsox G. CASE,
Deputy Director,

O01cc of Nuclear Reactor Regulatlo".
Enclosures:

ENCLOSURE 1

U.S. ATOMIC ENERGY COMMISSION,
Washington, D.C., June 11, 1973.

Attn: Ma. WILLIAM E. CALDWWEL, Vice Preuident,
Consolidatcd Edison Co. of Veto York, Inc.,
4 Irving Place, New York, N.Y.

GENT.EMEN : As you know, we have under review your application for a full-
term operating license for Unit No. 1 at the Indian Point Nuclear Generating
Station. Our review includes consideration of the need for backfitting Unit No. 1
to provide substantial, additional protection which is required for the public
health and safety. Our review of portions of the plant protection system has been
completed, and we find that modifications to the system are necessary.

In the event of an accident Jeopardizing the integrity of the core, Section 6 (Ac-
cident Analysis) of the Safety Analysis Report for Core B ifdicates that the plant
protection system would function to terminate the accident before fuel and fuel
clad melting could rocur In the hottest channel and result in the release of fission
products to the reactor coolant system. Although containment Is provided to re-
tain fission products should they be released from the reactor coolant system.
protection systems for modern nuclear plants are designed to meet the single fail-
ure criterion of IEEE Std. 279-1968. -Criteria for Nuclear Power Plant Protec-
tion Systems". and the General Design Criteria of Appendix A to 10 CFR Part 50.
By letters dated March 31, 1972. and April 28. 1972. from your attorneys, you
submitted in support of your application additional information which co-alares
the plant protection system to IEEE 279 as published August 30. 116S. and to
General Design Criterion 20, "'Protection Systems Redundancy and Independence".
and General Design Criterion 21. "Single Failure Definition". as published in the
Federal Register on July 11. 1967. Our review is based on this information and
other information in the public record.

We find that improvements in the plant protection system, including circuits
for isolating containment and for protection against steam line breaks, will pro-
vide substantial, additional protection for the health and safety cf the piulblic. a•in
that such Improvements are required for the health and safety of the. ipblic.
Therefore. pursuant to -Nection 50.109. "Backfitting", of 10 CFR l'art 541. you are
hereby directed to submit. within six months from the date of this letter, the
following:

1. Details of proposed modifications that are necess:ary to make the de-ihm of
protection circuits essential to safety eonfoirm with the requirements of Section
4.2. "'Single Failure Criterion". of IEEE Std. 279-1968.

2. Details of proiM'oedl mnoldfications and analyse-. of such modifications that are
required to assure that de electrict power systems essential to safety meet the
single failure criterion.

3. Your detailed analyses of all portions of the protection system including the
proposed modifications which show that the modified system meets the single
failure criterion.

4. Results of analyses and/or tests which demonstrate thnt all instrumentation
and electric eiulpment essential to safety can function in its environment durings
and following an accident. If satisfactory results are not obtained, describe the
modifications necessary to assure that all instrumentation and electric equipment
.ssential to s•ifety can function in its accident environment.
Further. you are hereby directed to complete within -ne and one-.alf years

from the date of this letter. all such modifications and tests nerissary to ee'iff-rnm

to the re'quiremients of the Aingle failure criterion.
In developing the propo.sed modiflcations necessary to satisfy the requiirenents

specified In 1. and 3. alove, the following concepts should be ajiilied ina y.ur an-aly-
ses of the modifications.

1. The types of single failures to be considered are:
a. failure to any single component or nmodiule or i single circuit finult. (Cir-

cuit faults include short circuits, open circuits. grounds, and the application
of any available ac or de potential.)
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b. multiple component failures and/or circuit faults that. can be predicted

ti occur as a reult of a single event within or external tip the system.
2. Each single failure Is considered to occur coincident with aiai. and all cont-

binatlons of nondetectalile failures. iNondetectalble failures are fililult.e that
Cannot be detected by pertoldic tests. anomalous indications, or alarms.)

3. If all event that results In the need for pr,.tective action can cause failures
hi the protection system or if failures in circuits conai-in to control and protec-
tive functions caza result in tile need for protective actio,, it muIst be shown that
no single! failure. in addition to the event-caused fznilures or tile failures in the
m.inmnon por!ion of the protection .ystem. will prv-vent the protection systenm fromn
performing the required protective action (s)!.

Based on our. review of portions of the protection system. the following s.ug-
gested modifi.ations ar. ex-maijles #if the kind of mclifieatin.ns that miight be
muade to the proitection systenm ii order to satisfy the single fallure criterion:

(aI install ann addlitiomnl scram bus similar to the existing s.ram bus:
i hj e:,lilloct the two s.ra'n blu.Qes. tit tile s.rain solenoidt r'alves in a nauxnmer

whieh ensn;res that either l),Is Is caloabl- ,of deenergizing tile. soilenoid valves re-
gar1le.;s ,if whs.-ther the oither b.s is .plerablee or failed :

let disconnect one of the nuelear instrumnentat,,in le.-dc n:..tw, rks froimi ?lli-
existing s.rilim bus. aind 'ozane.t it to flip additional si•ailar scram lo. :

(d) trans.er either the hl'-h plressurizer poressure or the high primary pres-
sure tr!i relay contacts from the existing s.r:inl tdl.s tit. the .adlltional si.milar
.cra ra bus:

oe) install additional Inotpendlent high prina•ry temnpe.rature. low primary
lbrfs-lure. and low boiler feedwater pressure Jistrumientartian fur utse with the
additi,,nal sinallar scram bus:

oft troillsfer oie flux/flow CelimllIter froml the e.xisting s'r:mlll lIlls to the adflip
ti.aamil similar scram bus and if.s-all addlitihnal flux :iveragint- amplifiers. tone
f'ir nits with the additional shniia, scram blus and ,me f,,r luse with tile niuitoniiatic
remaator e-introl system

Ig p n11,,dify tile e.xisting seram bul.s and ldesign the additional similar scram
h a. i,,r &l-.sign their coinlections to the seram wien,,idl vllves, In a lmian ner that
permits ti.stlng individually tIih. two scral blu.ses during realct, r 1loower (Ijieraition

(I h provide redumlndnrt nflating devrice in thf eriteria fr lorr-tectina against
the effects of a steaunm line break .,nd fir •solating containment.

If we can por,,vide plditiinal •uidalua'. with reasird to your pireparation rif these
rt-quired suhbittals. please d(o not hesitate to eall a Mr. HRger Woodruff is the
Rt.unflatory Project Manager).

YosIt shlthild :ilypret.ia flint. ini addition. there arte uathier techinleal isti..s related
to ymor pending apllication for a full term ,olperating llieeni, for Tindian Point
Unit No. 1 nfa-w under review hky the AI- " staff. In this ,'.nuuea.tin. we are aon-
airnedi with tile fr"ewunt delays that live biceug ,.xlierienred in your rP.,pinnes
tip our requests for additional information oin those Islles. We be'lieve that lhk
llmatter warrants prolmpit llianagelnlqaht attention anld request that yon tnke the
luie.essary steps to remledy this situatian.

Sincerely.
A. 6TAMU.%R'O.

Deputy Dire'trr fopr Reactirr Projeetq.
Dircetorate of Licensmneg.

SAFETT EVALr.%TIO. BY T"E I)MRFCTORAT. OF LICr..ySIxy.--CON4cso.IDATFDn EDnSOX
CO. OF NEW YORK. YNC.

INDIAN POXNT 1: DOCKET NO. SA-3Rackgr',unuf

As part o.f our review of Consol!datev Edi-son Company's npplt-ration for a
full-term c.-erating fllinse for Unit No. 1 at the Indianu Point Nuclear Generating
Statirm. we hare comnple.tel a review to determine the need. if any. for baekflt of
the plant protection system. Our position and the rea.solas for it are dlis.u.sed
In the following sections.

Decaription of the Plapt PrOt'etiolt .S10stem
Principal featares of the U'nit No. 1 plant prnte.ti-n .'•steni are a soram bus.

two logic networks. anal circuits for I•solating containmnent sand for isolatinl steam
lines.
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- When 'altihesqtf lniportantplant parameters exored their limiting safety systemn
settn.•., relays in the serum bus autoinatieaily cause in.ertil#;, of the control
rotd• lay deenergizing at solenoid valve in the hydraulic systeunt fr e.atvh ca-n-

trol rod. Principal rehtys are controlled bay instrunienitatitl, whie.h n,,nonittrs re-
actor coolant temperature and pressure, boiler feedwiter peressure. and the ratio
of neutron flux to reactor coolant flow.

Nentron flux sensors monitor reactor pjower and provide input signtwls to the
logic networks. These networks supply elc.trica.l power to tle seran butis and are
Intended to Interrupt electrical power to the scraim bus if reactor lpower evx.vde
the limit!ng safety system setting.

Multiple input signals to the logic networks are provided by each (of IS nentron
flux sensors. The signals are connected In sets of three to eea.h .. f ninie "two-Out-
of-three" modules in each network. If any two signals tt it "tw,|-,,utf.(f-three"
module exceeds the limiting safety system setting. the inoodhe initinites a seraih,
signal. The outlOnts of the nine "two-t.,af-three- mo-dules are .tnneteeted to, a
"One-ont-of-nine" niodule. Oil receipt of a scrani signal, a ,olid slate swite,. in
this module "opens" Interrulpting power to two trip avi.latir ttlblifierS. A solid
state, switch in each Oaf the parallel trip artitnattr a:njolifie.rs then "]', . dis.
vorineetiua'' : power from til#, sm.raln bus. Because the twit logji ll..twtairks zirf. v.,fn-
nected too the s.eranm bus in loarallel. booth Iagie netwforks noist function ti. de-
entrgize thlle. scram iUS.

Tihr-.e of the 1.1I neutron flux sensors nlfo larotvihle signals to at flMix aver:aiin-
antlaifler. The oittjaut frnii this aminlplifier and signals fr,,in reactoar i.#,,l:ant? 111w
sens,,r, are ,.oainntteatd fit two .oinpitettars whi,.h .al'-uil;ate the ratio, (of f11.%- too flow.
If thi.t valtue oof the ratio Is Pxce~sive'. each eoatntputer dl,.lsads that ea.,h eof twe,
lttir. #of parallel relay colitnfets ,,lmns in the seratta Wias. Other Isairs ,f year:alll.
relay eont-ets. in the s.ran lills arte oipn.ed boy seuasors imijaeuitorinag Wi,,ller feed-
water pratssaare. rea.trr Eea'hittJ systenj pressure. anel re;,'tier ca,,jlnl- system.v

ten I wra t utre..
T.a rerent nvI.r.o(,eling ,ef the r.actor .ore lin the .vrent (of a s.".an-lllie-bro.ak

neeio'.,at "iued te, litint the rae.tivity and looiwQr tratnsient,, whti.h w,,.,ld resilt.
.ire.uitry is iarovide.d tli .loso. the stealin stoop valre in the anfft..etd l,',i, it a ro.acv.ar

s.ranI o',-nr,: in cvelleilenlen' with )low ste-amni pres•ar..A lut re.(siari,, dr.lp na.rros thf
ste•a.ti st(,l valve in o,in.idten.flh with ,,,-rna '.auses el.,sutr. #if the. stilp val V.; in

the asso,'iated reavter ,',-li, l•a],o. These futnetluans airt- iljitted eiy a sin''l,
sw'itc'h or relay.

ront:ainnitent iz parthlily (:r eoalnlo-.tly isolated ant~ron:mt i,'ally in the. evo.rnt orf
high c•.ntat i umment lort.lre. ', h|igh radiatinio. alltd very lew ure.ssnriz-er lev.l. Far
enah e.=iase. i.-elatiin Is. Initilatel fle yi single retlay.

S'ifetyi ErI1uq1tj,tfl
I-"EEE 279 estaohlishe" several criteria fear the design ,tat phlint loreetaiin ,.ys-

tenvs. However. the. funidalntetstal :asle,'ts Of IEEE "7. L is the sinal'h fallitre e'ri-
teriesa whie.h I intendehd ta assnre that the jareetr,- i',on sy.,teit will funa't flin in
tht. **vevit flint any .,ngle f:til'ur.. iar fatil| exists -e4aemwh.ere. in the. lare ts-,.ti~lt syT-

tenm. Our safety evaltalticata is lbaised ,oi this finuual i.nttal wia|sut (ta IJEFF. LM.
With•er•ard to tile s'ram lbuIs. :al-lolie'tien of straiy lmiwer ii, it van ditai:h all

relay.t anid soili starte switlh.es frit the Jfi.,int (af a!,ioliaitini #,f strlay jow.er lenk
to. and Ineluding. the. trilp anetuatiar tn!plifttrt. th•s. l,.fo.atiinz ths. scraal fne-
tions asso.iated withi thp rela'ys and solid state, swr¢.ha.s. Othter kiilslu #tf sing.le
failitres. e.-.. faihllt emalosjwneuts. shart circnits. til.ell .ir,.nits. anti rroundlt. o'an
al.,, d|i;able, relay.z In the sranil hit. anad raingo, lopss of sliereifa* srraii foan,.tiuns.

In the I,•o . networks. randulne failre rot nny taw of Aix solid stnt,. %swltuhf-s
In the "°rl'asrd iposition" will disatlek the. higit neu-ttr•en flit\ s,'raint. In the .ireu'tfs
for isolatinz e,,ntnhmannet alid f,,r isolatina ste.am lines. singllt fnilnre-' #of ilitilat-
ing nieeh'liinnts would .r-awte o•os of jar,,te.tive action.

Alth, in)ih we he.arp nrat reviewett al ,ortirnk.e ref thie' elnnt yerit,,ti,.n y~t,.tn).
It is ele.ar thnt .ingle' failures c.n leb. ex.evte.td ti, inhileit the elztit rloretf.,ti(-n
.sysflem and that ,lekfittlfi thei To.-int jar,,tqtinn systent will i,r,,vidor -iho-tantial.
additional praroetl.tlneI whil, 1.k re.qluire4d ftor the- he.alth and safefty 'of the ;Ileli,'.

* :efla~t m? l ,Inffor#,*wv;n,, R'rp irriietn•

Pursannt to 10 (,Fif Part -A,*. Se-tirni 7.Mfe.if.. we art. retlnirinr that rf',n,,,litlntt.
Edis•on Slanhit. within Si. mllnflths tfritn thte. dalte ,ct fahio, ev:eliiuitin. jeroaj,-ed

mishifi."tJ,,% rto,# to j'latnt lrot.-eti,,n ...s4',lli which will iertvid,. ,,-al:fl..arntly
.mr.autter assura"n,-el that the jelant Tiretot,..i, Ill s1yst.in will ltrferaii It- Intended
fuinctiin sh,,ild any rof the f, hl,,winut kindl ,af tSingl' failn.hres ,-iir" fail],d c',lol-,-

ntnt.'t short 'irtr-it. otN.nt Cireuitm. crTionwids. anti aleeli.nation ora ant a.vdlibhle.
ae , r de pote'ntial. The peropoased na,,difieatiuens nist Inelndi. eavatillity aft po•wer

• . ......~ ~ .... . .o,.-. -............. .-
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for enonduetInc* mrrveilln nee onl thle plant ;.rtitertin-n systemfl t(1 fl-1Tp that It Is
ealmlohle (if jMerftruirnhm Its intenided funalirn. Further. we atre requirinst tha;t Carm.
stiidltp(i Edistin tmauiajiltte alipraml-ed mia'.tlfivntio-itj s. (of tilt. joilint irootKti ton systemu

wvithin sine and~i vie-hinlf Yearrs fruth the dat?.eoif titis evilitiut lionl.
rt. Wa. WafOODRUFF.

TDirptictrati v4f Iir'enxiflg.

Oprq in'i Imrv,tftorm Brancih & I.
fDjrro-ritte arofr Lie~nsing!.

U.S. NtC-TY.AltRVII-V;I.ATAR COMMtISSION.

Attention '.%r. .1. K' Abel.
COVMONVF:ALTJT F.riox Co..

Nureair 1.iee?mi~Iqj. .1 doiifimitratrir. Iroi'DipiJ 7 Woatcr RI rrlr-rrs.
Vi( o.1ft',is 1. ('h icag'. I It.

Y1r..)t Nit. AnEL: As pill mtay know. till 'March '24. 1917M. M.r. I ':viid C'.ny. rep-
ro-senting Itiisinle.ussuen fear tilt- I'::bhir Inlte~rest. requie~stedt. am t'law- uith.*r thi tirs.
that tile XIW identify this.e oplierntitag miettaIr j"' i~ lainto; thamt flat *1iit fully
oromphl3- with TEEE-27?* eriterii foar nn.-lear jwiw..r joimit jorvotEeeliril sy-tetiw. and
shoiw ems*wily such s~~ut hmi.ld ni'.? Ito- refqiiiro-ol too shill diowii uintil they are
re-trifitteal too nivt thesse crite~ria. A -oloy~ oaf Mr. Viome%'ys requIestl Is fet(Ifoused

I E'neia.'.sura I s. f~iled ill :III r#-*'lew tif infoirmaiaticsn in fouir filpi;. theist. pian nt whielh
(l1(1 noit viutiijd withi IFEE-27!P were* ivel.*tjftji4 andie pror'm'isl.* too Mr. Ctoniy In R
le~tte~r dlated. Niny 5. 1977#a 'Fida'sure 21 lIn This le~tto-r. we sn,: -edt~e to 'Mr. CPsmev
that 11111 mtighit %%ish too liwa.'i y its sho~w eans:-. retim-s~t jinenoeiic tagesipletitmi 'rif thef
XJ((-s silaii rV.tLI mia ad review eto tilt. 1?ro-wis Ferry fr.rt. In bis reply
sif .jiuit W. 111-M. 'Mr. fetinev 3twreir-d let oivih ai i 'Iablitirat aiin. ex(t-sitt as hll initinl
reiqates-t related too Inoliani J'.int I siand rire.-Aleii 1. A~ vaopy (if Mr. COpmey~' June 10
lettetr is. ailSai tflcltist- I Eatelcouri. 3 1.ftiiy leN Csaf a .evo~yen

With raegagrd too tilt Indiain I'aoiintI aiiy 1 N Cs ffh : opius cn
oluetuil :t review oaf the le-licn sit thic favility wvithi regard too essnais1litinve with
T:F.E. -2710 andc sorole~red tile liPPaense p'ursuant 'too :"Ol 11111 to. tianIke vertaiti ?inlidfivfl.
tjiimes tit this plan~~t. A violiy 'af our letter too (eiisaahioata-dal ~uisir.n datted June 11.
1973. at'.wnertilimg thk miatte~r j.% 4sstaaewiul foro younr lnfae~rnatio-ij o Eje]Ps~ure 41
With remird tit e~ee 1. the uafairniagtjaio m i~i~a too th~e staff I!. licit Sufficient
ltam aike. a amijariieevatlua~tiaan. .Aeo-cordtinaly. ;airsusnnl tit 7-01(i910 o' f atitle

(ei~g~jssaa~\~r#egialat~ima-;. yamha nro- rae'jim-ster too c'arbinjmare tilt- ns-huilt ulesIry orif thip
Dro.stlen I pl1aint with fipi. VWN -ltilmi 'if I iF..-:-2' 1!. too Idlentify fpaturpz arf thep
Ibdant flint ala. haot cottjily with til- s11 tandard n. andn too dete.rmaine. whether. loisesl
4,n pour evalin:tia~i. Own-r vre~ hn. iii thep fateility thsat slamulal W-e an-oitnphi'hed
whic ar-le itooiale. ,uhistanltial ndlditi'mnu lortiteefl.ia~ %vhmjeb are required fair jouoiemis
haealthk aind "afa-ty. Thlt resuilts at f Yaur .v~aluntiiain shaoula l le iara.'i'h1 toa flhe

staff within Ofs flatys aif tile. al:Ite fif this lo-tto-r.
If yaatll havets oly tipe~io emtifow a-onemti nmert this i~ flttr. .lnelet mue kneaw.

Sitsereply.

TWICAP1wm C. flsnt.tTr.
TDirrefF'.r. #)fluv ire f iirra'r P'nyrew Iir 1?v9 ,,lqfjv.,. T~'.P Yuelsn-r fi'rq,70,71'ror ("m.

Iffihitki,#. iroovelejit'ingu. ).

PDr.%n Pit. flRt.*;ctr: Tlhs. Narsha 22 "e*aranc. in trflket-t -2 A." -2rIA. ,Inr
Sr.*l'ro.so-tit so 'e~rilmii Nhniro. to 1114.*t Me. jinf*ht it ofe~rit'arld.n 22. .~Ayqondix A.

16l CFR :A1. erherafoire. ialtr'ailait too 114"Fl't 2.2(ot. 2. (r2 5tl.( -1 ~PIPJ h'r T
fiomrnill' recivs~l',t. vtalt taike the. ftmllaowim: -;t-ollfit- n'e-tiins..

III no-vio'. 11111i laletitifY thiai.Qp 1611-rwir:,? tmeilva:r pilower I N ri t -; ?hot neiit fifly
'nm~isly witha TrT.I-279 vriepria fair mir.lrar jio%%eor pol~an poror-t-ortioi *;n r-tetn4r

sin'! haiaew 1'awIQ#. why tile'...* lilnnft.; %hiamila! weitl ii riquires? fr, Omfd ratswn until
?lisev an-. re~trriittseal ti. Mueet Psaid Priteriat.

(21 Adnipt rpemiihtiolit reejiiirlttr ochulsd-wt) rat nopriting linit% at niillti-finit
farilitte" during periasls when weitrk #-n a unit tinder eriflstrutetinn cent?. ei'rTh.
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promise the integrity of the engineered safety features on an operating unit or
units.

DAVID Dfl,8MORE COMEY,
Director of Environmnctal Research, BPI.

EXCWOSURE 2
MAY 5, 1975.

Mr. DAViD DxixSOMO COET",
Director of Enrironmcntal Rcecarch, Business and Pr6fcaional People for the

Public Interest, 109 North Dearborn Strect, Suite 1001, Chicago, Ill.
DAR% Ma. ComET: Your March 24 letter asked, among other things, that those.

operating nuclear power plants that do not fully comply with IEEE-279 criteria
for nuclear power plant protection systems be identified. As you know, the
IEEE-279 criteria were Initially published in August 1908 (as "Proposed Cri-
teria"), and have been revised once since that time (in 1971).

Enclosure 1 Is a list of those operating plant-; that have been evaluated by the
XPC staff for compliance with the IEEE-279 criteria and found to be acceptalble,
and the date of issuance of the applicable IEEE criteria. Enclosure 2 lists the
remaining eight operating plants that were evaluhted for compliance against
earlier staff criteria available at the time those plants were reviewed and ap-
proved for operation. These eight plants were all licensed prior to August 1908.
Although some of the earlier criteria used by the staff in its evaluations of the
reactor protection systems for the plants listed in Enclosure 2 were subsequently
Included in what is now IEEE-279, the degree of compliance with the 1908 or
1971 IEEE-279 criteria varies for these idlants.

Your March 24 letter also requested. ili riew of the Browns Ferry fire. that
the NRR review those plants that do not fully comply with the IEEE-279 criteria
for nuclear power plant prote'tive systems. and shuw- .ause why these plants
should not be required to shut down until they are retrofitted to meet these cri-
teria. As I discussed with you by telephone, such a review by NRC would initially
involve a report by the involved licensees dealing with the issue that you have
raised, and a subsequent evaluation and judgment boy tile staff. I would expect
that these stelis would take at least six months to complete and w I'1! involve
considerable staff effort.

Pending completion of the ongoing NRC investigation and review of the cause
and implications of the Prowns Ferry fire. the NRC has taken actions through
Its Office of Inslpection and Enfr(.ement that we belleve provide reasonable as-
suranc• that all operating plants. including those listed in Enclosure 2. can
continue to olierate without undue risk to the health and safety of the plublic.
These .actions are set forth Ill Enclosures 3 and 4 to tis letter, and were taken in
lanto March and early April of this year.

The NRC actions taken to (late as a result of the Browns Ferry fire deal pri-
marily with measures to reduce tfie likelihlod of occurrence of serious hre.s at

(Ioerating nuclear 3lower Ilantls. A related iminprtant issue is whether the criteria
.such as those in -EEN-27!91 relevant to limiting tfle damage, from such a fire.

If fine should 'ocur. should be revised in light of the Browns Ferry occurrence.
For this reasoin, one of the sljw'iflf" objeetives 4.f the isnglnlli, NMR invesdigatitn
and review is .to determine whether or not such criteria should boe modified tir
supplemented and. if so. to which pilants these revised or sulplemnental criteria
should lie al~lied. The resultit of the B1rowns Ferry investigatitn Iiy NRC's Office
of Inspection and Enforcement are presently eXlpected to Ibe publicly available
in July 1975. The schedule for completion of the technical review by the grou p
under the direction of lhe Technical Advisor to the Executive Director for Opera-
tions has not yet been established.

In view of the foregoing. it appears p.issliole that you may wish to modify the
request in paragraph (1) of your letter of March 24. For example, you might

.wish to consider deferral of any further action toy NRC on this portion of your
request until the NRC's investigation and review of the Browns Ferry fire is
(ompleted. limiting this Porirlu-n of your retlqest t,, only soime of thie plan ts listed
in Enclosure 2. or other alternative courste of action.

I would be please-d to discuss this matter with you at y-ur convenience before
we continue action on your request. If you need any further Information. ilea.Vi
let me know.

Sincerely yours.
Enso% 0. CsrE,

Deputy Director. Office of Nuclear Reactor Regulation.
Enclosures:
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OPERATING NUCLEAR POWER REACTORS THAT.WERE EVALUATED AGAINST THE CRITERIA CONTAINED IN IEEE
STD 279 AND FOUND ACCEPTABLE

Applicable Operating
D Isue of license issu-Docket No. Plant, IEEE-279 once date

50-219 ............................... Oyster Creek ..........................
50-220 .................................... Nine Mile Point I ......................
50-237 .................................... Dresden 2 ............................
50-244 .................................... Ginna ................................
50-245 ................................... Milestone Point I ......................
50-247 .................................... Indian Point 2 ........................
50-249 .................................. Dresden 3 ............................
50-250 .................................. Turkey Point 3 ........................
50-251 .................................... Turkey Point 4 ........................
50-254 .................................... Quad Cities 1 .........................50-255 .................................... Palisades .............................
50-259 .................................... Browns Ferry I .......................
50-260 .................................... Browns Ferry 2 .......................
50-261 .................................... H. B. Robinson 2 ......................
50-263 .................................... Monticello ............................
50-265 ................................... Quad Cities 2 .........................
50-266 ......................... ..... Point Beach 1 .........................
50-267 ......................... ....... Fort SL Vain .........................
50-269 ................................ Oconee I .............................
50-270 ................................... Oconee 2 .............................
50-271 .................................... Vermont Yankee ......................
50-277 .................................... Peach Bottom 2 ......................
50-278 ................................... Peach Bottom ......................
50-280 .............................. .. Surry I ...............................
50-281 ............................. Surry 2 ...............................
50 ............................. Prairie Island 1 .......................
50-285 .................................... Fort Calhoun ..........................
50-287 .................................... Oconee 3 .............................
W0-289 .................................... Three Mile Island 1 ....................

50-293 ......................... Pilgrim I ............................
50-295 ......................... Zion 1 ............................
50-298 ............................ Cooper Station ........................
50-301 ................................ Point Beach 2 .........................
50-304 .................................... Zion 2 .................
50-305 ................................... Kewaunee ............................
50-306 .................................... Prairie Island 2 .......................
50-309 .................................... Maine Yankee ........................
5C-312 .................................... Rancho Seco 1 ........................
50-313 .................................... Arkansas One, Unit ..................
50-315 ................................... D.C. Cook I .................... : ......
50-317 .................................... Calvert Cliffs 1 ........................
50-321 ............................... Match I .............
50-324 .................................... Brunswick 2 .........
50-331 ......................... Duane Arnold .........................
50-333 ........................... Fitzpatrick ............................

1968 Apr. 9,1969
1968 Dec. 26. 1974
1968 Dec. 22.1969
1968 SpL J9.1969
1968 Oct. 7.1970
1908 Oct. 19, 1971
1968 Jan. 12. 1971
1968 July 19. 1972
1968 Apr. 10.1973
1968 Oct. 1,1971
1968 Mar. 24. 1971
1968 June 26. 1973
1968 June 24, 1974
1968 July 31, 1970
1968 Sept 8. 1970
1968 Mar. 21. 1972
1968 OcL 5. 1970
1968 Dec. 21. 1973
1968 Feb. 6,1973
1968 Oct. 6. 1973
1968 Mar. 21, 1973
1968 Aug. 8,1973
1968 July 2t 1974
1968 May 25. 1972
1968 Jan. 29.1973
1968 Aug, 9,1973
1968 May 24. 1973
1968 July 19. 1973
1968 Apr. 19.1974
1968 June 8. 1972
1963 Oct. 19.1973
1968 Jan. I8. 1974
1968 Nov. 16. 1971
1968 Nov. 14, 1973
1968 Dec. 21 1973
1968 Oct. 29, 1974
1968 Sept. 15 1972
1968 Au. 16, 1974

2 1971 May 21. 974
1968 Oct. 25,1974
1968 July 31 1974
1968 Aug. 61974

11971 Dec. 27, 1974
1968 Feb. 22,1974

01971 Oct. 17 1974

OPERATING NUCLEAR POWER REACTORS
THAT WERE EVALUATED AGAINST PRE
IEEE 279 CRITERIA

0-03 .................................... Indian Point ...................................... Mar. 26 1962
50-010 ......................... Dresden 1 ................................. Sept. 28. 195950-029 .................................... Yankee Rowe .............................. Dec. 24.196350-133 .................................... Humboldt Day .............................. Aug. 28. 196250-155 .................................. Big Rock Point .............................. Aug. 30.196250-206 ........................... San Onoire I ................................ Mar. 27. 196750-213 ........................... ...... Connecticut Yankee ................................. June 30. 196750-49 .................................... LaCrosse ........................................... July 3.1967

1 The differences between the 1968 and 1971 versisn of IEE-279 do not appear.

CARLE FIRE AT BaowNS FERRY NUcLcAZ PoWER STATIos-IE Bu'LLETiZn No. 7&-04

DE6SCUofNO OF CIRCUM1STANCES

Preliminary Information from Tennessee Vall.y Authority regarding a fire
which occurred on .Mar.h 22. 1975. at their Br-wns Ferry site near Athens. Ala-
bama. indicates that the fire was starttd as a result of construction activities.
The fire resulted In' the shutdown of two olerating nuclear plants and made
several safety systems Inoperutive, including systems normally used for decay
beat removal during shutdown. The workmen were engaged in construction ac-
tivities on a third unit not yet licens.ed for operation by NRC.

Initial information Indicates that during the installation and testing of cable
through-wall penetrations an open flame Ignited a flammable material used in
the penetration seals.
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ACTION TO BE TAKEN BY LICENSEES:

The following actions are requested of selected Licensees with operating iower
reactor facilities and major construction activities at a eonumon site:. 1. Review your overall procedures and system for controlling coon.truction ac-
tivities that interface with reactor operatinag activities, with particular atten-
tion to the installation and testing of seals fear ele-tricai cables between coumpart-
ments of the reactor building. e.g.. conltrl roomnl ti cable slireatding rooinl.

2. Review the design of floor aind wall penetration seals. with particular atten-
tion to the flammability of materials.

3. Evaluate your pr(Kd•dures for the ceiztrol of ignitin .wur•'•s which
may be used for leak testing or other purposes in arcas containing tflnmmable
materials.

4. Report to this office, In writing within 20 days of the date of this lBulletin,
the results of your reviews or evaluatmions regarding items I through 3 above.

ACTIONS TO DE TAKEN BY LICENSEES MAY iV3 REM'SED:

The actions requested by Licensees alsove may I revised a.s additional details
fif the Browns Ferry occurrence tire available and evalu'tted lay tile NIM.

CABLE FIRE AT Bnowss FERRY NV:L.',%R I'LA".%T-JIE BIrUTi. No. 75-WA

The following material sulpplements and mod!fies IE Bamlhetina 75--4.

IESCRIPTIO. OF CIR(CUMSTANtVES

Additional.. though still pireliminary. infornmation hams bt.e& mianle lvallal.e re-
lated to tile fire which occaurred WIt the lrown.s Ferry Site oIa Marmch '22. 1975.
The fire started in the cabit- slpreading reiens at a 'a.le lulaetr:ntolin tlhroiah tilme
wall between tit. cabhle sjreading reant and the reactor Iauihdlir., fPor niut 1. A
slight differential pressure is nmaintaintel (lay desigan a :er-s.. this, wall. with th.e
higher pressure btilng oin the cablle slpreatding roona side. The ieenetr-'tioin .'.al
originally piresent had liven iareaiehed to install additleanal 'alale. rieluired Ily at
design modifihation. Site laer.mnnel were rexealing the ioenetratiton after eralle
installation and were checking time airflow thrtgimh a tenairanry -. ieal with a
candle flame prior to installing tile loorianenat s.-alhina material. The temloi•r:ary
sealing material was highly coonaihnutible. and cuataght fire. EffMrts we-re numde by
the workers to extin-Llish the fire at its oriatin. but they alpparerntly did not retewg-
imize- that the tire. under tile infltllt•ive of the dramft tihreualh the pInetr:ttian. was
slireading on thit- reactor liuliding side- of tthe wall. Time extent aof time tire in timt
eablte spreading raoim was linmiteod te a few-ftet from the ]oetiemration - hoawever.
the r•e.ssure of the fire on tile ithler .idle uf the wall friina the i:itnt tit ifitl-iin
wax not recognized until signitiz-ant danmage to eaid..s related t-- the e,,nteal of
rnits I and 2 had occurred.

Although cintrol circuits fter nanny of the .systein-s which c-shld l04. uisced far
|'nit I were ultimately disalhled l1y rile fire. the ,,atiim ,looraeitlg l.r-auimnel %%c-e
alile tea institute alternmimm l l Imineasures lby whilim thie irimmnary syte-nm ctuld iie 4li d.-
pres•surizel and ade•et1Dmt.e cmialinig water suljjlie-d tot tim. reactor ve,.sel. I'nit 1 was
-shut dfown mantnally and e'aeat-ld usilmg reminote. maanlau;al relief valve, eoola.raltoin linel
mindenmsuite Iaeaaeter lapnup. and ewammtreol rood drivi, sy-,te.um lalnlaml. m'nmi 2 ww:m 'hilt
down and e'isled fear time- first Imur lay tim 1141C. Aftoer dleisre.surizati,,n. 'Unit 2
was lilact'd In time RIM shutdown cewalina imodle with mnakenis wafter avamlaialole
front the ieimndensate loaeste'r ptimmp. and cotntlre real drive system |0iU1io.

ADDDITIO.AL .MTIONR TO BE TAKEN BY LICEN.SEES

1. Because the on.currenme apiw.ar, to have resulted front nmodifieations laing
made to an olleafling utnit. aill Ionwer rea-ttirs. with ol•.rzmting ie-em,,es 'houbld
addresmi the actions requested1 in ullehtihi 747a-4 as well as the aetlens .e;.serilI)fd

2. Review your ,lit.h''lifl and procedures ro-lnting to e-an-truetian ,ar mnainto-
nanee and moelife•atlen w,,rk tet a.ssure, timhit ti'tivitie, whillh 11il:ht afmo-.t tit.
xafety of a unit in toleration. includine the ability to sihut deawn and cool the
unit are properly controlled. Your review .thould consider particularly your
policy on deferring construction. maintenance or modification work on a unit
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until a shutdown period except for emergency maintenance vital to continued
safe operating or safe shutdown of the unit'

3. Review your policies and procedures to assure that for construction or
modification and maintenance activities during plant operation. particular aften-
tinn b. given to the following areas.:

4 a) The degree of safety significance of affected and nearby cabling and
pliting.

(hI) The use and control of combustible materials.
fc) The use and control of equipment that may be an Ignition source.
(d) The assignment of personnel. knowledgeable of plant arrangement

and plant operations, whose sole tempiorary responsibility is monitoring
the safe performance of construction or maintenance and modification work.
including attention to otherwise unattended areas adjacent to the work
areas.

(e) Provision of installed or portable equipment to provide the monitor-
ing personnel with prompt communication with the operating staff in the
control room.

(f) Provision of adequate fire prevention and fire suppresslon equip-
ment. installed or portable. for the following locations:

(1) Areas where work is being performed.
(2) Areas where occurrence of a fire has high safety significance, even

thou.-h the probability of occurrence is relatively snmall.
tg) Recognition that fire. even one involving electrical equipment. may.

if of sufficient Intensity require water as the ultimate suppression medium.
4. Review your emergency procedures to assure that consideration for alternate

methocls for acc.onaplishing an orderly plant shutdown and cooldown are pro-
viled In (a.,e of lass, of normal and preferred alternative -hutdown and cool-
d-own systems for any reason (e.c. a fire). In this comnen.tion. as•ure that the
nilnininun inf,,rmation necessary to assist the opwrators in such shutdown action,.
the nihaium protection system actions required fe.g. scram) and the spectrum of
alternative lpth, available to the operators to supply cooling water and remove
d(efty heat dependent on itlant conditions are Included in your emergency
isrocedures.

5. Report to this office, in writing, within .20 days of the date of this Bulletin.
your .chedule for review in each of the above areas.

G. p'lon completion of your reviews provide the resultq of the review and
thli schedule for accomplishment of any revisions to your policiel and procedures.
and any propiose chang-es to the facility, ain the dlate by whieh the changes are
sehe.dled to loe comnpleted. If this latter date it more than .30 (lays after the date
Eaf the Initial reloort. providle a mnonthly .unmmary report detailing your progress

fip the review and/or prtlm*ed lirtMedulre or faicility modifications. Reports re-
'iuested by Bulletin 7.-W04 may Ie incorporated with the initial response to this
Bulletin.

BrSI.Ess AND IROFESmOa.AL PEOPLE FOR TInE Pr.BaL INTEREST.
Chicago,. i1,I'is. June 16, 1975.

Enso. G. CAsE.
Deputy Director, office of Suclear Reactor Regulation. U.S. Nuclear Rcguratory

Cro,,nissiro,. Washington. D.C.
DrmAa Ma. CAst.: Thank you for your letter of May 5. 1975. responding to my

March 24. 1975. letter.
We have reviewed Enclosure 2 to your letter, listing those operating nuclear

power reactors that were evaluated against pre-IEEE-279 criteria.
We have no desire to tie up XCRC staff with a review of all the plants listed In

Enclosure 2. and if the actions taken by .*RC pending review of the cause and
implications of the Browns Ferry fire will assure adequate protection of the
public health and safety, and if the results -f the Hananer- review are going to
le forthcoming soon. we are willing to modify the request In paragraph (1) of
my letter of March 24. 197t5.

There are. however. two plants listed in Enclosure 2 which we believe ought to
be treated separately. These are the two oldest plants. Wndian Point I and
Dresden I. the operating license Issue date for which are March 26. 1962. and
September 2R. 19.9. respectively. Because of their early operating license review
dates, it appears likely that these two plants may have the least compliance
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with IEEE-279. Moreover, of the eight reactors listed in your Enclosure 2, these
two reactors are the closest to large metropolitan population centers (New York
and Chicago. respectively).

In addition, both Indian Point 1 and Dresden 1 have rather poor operating
records, both with respect to numbers of abnormal occurrences and also n,,n-
compliance with NRC regulations, and. therefore, we believe that it appears that
there Is a higher probability of a serious accident at these facilities than at the.
others listed in Enclosure 2.

Accordingly, as you suggest in the next to last paragraph of your letter of
May 5, 1975, we will limit our request in paragraph (1) of my March 24 letter
to a review by NRC, Including a report by the involved licensee.s and an evaluation
and Judgment by the staff, of only some of the plants In Enclosure 2. namely.
Indian Point 1 and Dresden 1. As you further suggest, we are willing to consider
deferral of any further action by NRC with respect to other plants on that jiortlin
of our request until we have received the Hanauer investigation and review of
the Browns Ferry fire.

Very truly yours, DAvT Dn•sMOz CoMEY,

Director, Environmental Research.

ENCLOSURE 4

U.S. AToMIc Eimoy COMMiSSIO.-.
Washington, D.C.. June 11, 1973.

Attn: Mr. WILLIAM E. CALDwELL. rice President,
Comsolidated Edison Co. ol New York, Inc.,
4 Irring Place, Xcw York, N.Y.

Gr!vTtzuE1.: As vou know. we have under review your application for a full-
term operating license for Unit No. I at the Indian Point Nuclear Generating
Station. Our review includes consideration of the need for loaekfitting Unit No. I
to provide msbstantial. additional protection which is required for the public
health and safety. Our review ,,f portions of the plant protection system has been
completed, and we finj that modifications to the system are necemary.

In the event of An accident jeopardizing the integrity of the core. Section 6
(Accident Analysis). of the Safety Analysis Report for Core-indicates that
the plant protection system would function to terminate the accident before fuel
and fuel clad melting could occur in the hot-test channel and result in the
release of fission products to the reactor coolant system. Although containment
ix Provided to retain flxsion products should they loe released from the reactor
coolant system. protection systems for modern nuclear plants are designed to
meet the single failure criterion of IEEE Std. 279-1968. "Criteria for Nuclear
Power Plant Protection Systems". and the General Design Criteria of Appen-
dix A to 10 CFR Part X0. By letters dated March 31, 1972. and April 28. 1972,.
from your attorneys, you submitted in sulport of your application additional
information which compares the plant protection system to IEEE 279 as publishel
August 30. 1968. and to General Design Criterion 20. -Protection System'
Redundancy and Independence". and General Design Criterion 21. "Single Failure
Definition". as publlshed in the Federal Register on July 11. 1967. Our review is
based on this Information and other information in the puldle record.

We find that Improvements in the plant protection system. including eircult.
for isolating containment and for protection against steam line breaks, will prop-
ride substantlal, additional Protection for the health and .safety of the public.
and that such Improvements are required for the health and safety of the publlic.
Therefore. pursuant to 14ection 50.100. "Backfitting". of 10 CFR Part 50. you are
hereby directed to submit, within nix months from the date of this letter. the
following:

1. Details of proposed modifications that are necessary to make the design of
protection circuits essential to safety conform with the requirements cof Section
4.2. ".Single Failure Criterion." of IEEE Std. 279-1096t

2. Details of proposed modifications and analyses of such modifications that
are required to assure that de electric power systems essential to safety meet
the single failure criterion.

3. Your detailed analysew tof -'is ;prlns of the protitnon system Including the
proposed modifications which show that the modified system meets the single
failure criterion.
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4. Results of analyses and/or tests which demonstrate that all instrumenta-
tion and electric equipnment essential to safety can function in its environment
during and following an accident. If .s.atisfactory results are not obtained. de-
sPrile, the modifieatio.ni nceiis.ary to as.sure that all instrumentation and electric

.quillanent e.•sentiul to safety ctan function in its accident envir,,nment.
Further. you are hereby directed to comnlete within one and tine-half years

front the date of this letter, all such modifications and tests nee-s.vary to eon-
forn to the requirements of the single failure criterion.

In developing the proposed modifications necessary to satisfy the requirements
speeified in 1. and 3. almove, the following etmlitits should be applied in your
analyses of the moliflcations.

1. The tyles of single failures too be considered are:
a. failure to an1 single component or mnodtle or at single circuit fault.

I ircmit faults Include short circuits. "pen circuits. grounds, and the appli-
natiom of any available ae or de plitentlal.j

It. naultiple comlonent failures and/or circuit faults that can be predlelted
to occur as a result of a single eient within or external to the system.

2. Each single failure is considered to occur coincident with any and all
eontbinatioins of nr,ndetectable failures. (Nondeteetable failures are failures that
cannot be detected Iby ieriotlie tests, anomalous indications. or alarms. I

& If an event that results in the need for protective action can cause failures
In the prorection system or if failures in circuits common to control and protective
functions can result iI the need for protective action, it must be shown that no
single failure. In addition to the event-cauqed failures or the failures in the
common portion of the protection system, will prevent the protection system from
performing the required protective action (s).

Based on our review of portions of the protection system, the following sug-
gested modifications are examples of the kind of modifications that might be
made to the protection system in order to satisfy the single failure criterion:

(a) install an additional scram bus similar to the existing scram bus;
tip) connect the two scram buses to the scram solenoid valves in a manner

which ensures that either bus Is capable of deenergizIng the solenoid valves
regardless of whether the other bus is operable or failed:

c i disconnect one of the nuclear instrumentation logic networks from the
existing seram bus and connect it to the additional similar scram bus;

(d) transfer either the high pressurizer pressure or the high primary pres-
sure trilp relay contacts from the existing scram bus to the additional similar
scram bus;

(e) install additional independent high primary temperature, low primary
pressure, and low boiler feedwater pressure Instrumentation for use with
the additional similar scram bus;

If) transfer one flux/flow computer from the existing scram bus to the
additional similar scram bus and install additional flux averaging amplifiers.
one for use with the additional similar scram bus and one for use with the
automatic reactor montrol system:
' (g) modify the existing scram bus and design the additional similar scram

bus (or design their connections to the scram solenoid valves) In a manner
that permits testing Individually the two scram buses during reactor power
operation : and

(h) provide redundant Initiating devices in the criteria for protecting
against the effects of a steam line break and for Isolating containment.

If we can provide additional guidance with regard to your ipreparation of these
required sulomittuls, please do not hesitate to call (Mr. Roger Woodruff is the
Regulatory Project Manager).

You should appreciate that. in addition, there are other technical Issues related
to your pending apllication for a full term operating license for Indian Point
U'nit No. I now under review by the AEC staff. In this connection. we are con
cerned with the frequent delays that have been experienced In your responses to
our requests for additional information on these issues. We believe that this
matter warrants prompt management attention and requetst that you take the
necessary stelps to remedy this situation.

Sincerely,
A. GrAtMarsso,

Deputy Director for Rractor Projects.
'Directorate of Licensing.

Enclosure:
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SAFr•rT EVALUATIO.I BY THE DIRECTORATE OF LICENSING CONSOLIDATED EDisoNq
COMPACiT Or NEW YoRK, Jl'c.-NlLDn.y PoINT 1: DOCKET No. 50-.3

Background
As part of our review of Consolidated Edison Company's application for it

full-time operating license for Unit N.. 1 at-the Indian Point Nuclear Generating
Station. we hare completed a review to determine the need, if any, for backflt of
the plant protection system. Car position and the reasons for It are discussed in
the following sections.

Description of the Plant Protcction Syatem
Principal features of the Unit No. I plant protection system are a scram bus.

two logic networks, and circuits for isolating c,,ntaInment and for isolating steam
lines.

When values of important plant parameters exceed their limiting safety system
settings, relays In the scram bus automatically cause insertion of the control reds
by deenerglzing a solenoid valve in the hydraulic system for each control red.
Principal relays are controlled by instrumentation which nionitors reactor coolant
temperature and pressure, boller feedwater pressure, and the ratio of neutron
fluX to reactor coolant flow.

Seutron flux sensors monitor reactor power and provide input signals to the
Ingie networks. These networks supply electrical power to the scram bas and
are intended to interr-apt electrical power to the scram bus if reactor power ex-
ceeds the limiting safety system setting.

Multiple input signals to the logic networks are provided by each of 18 neutron
flux sensors. The signals are connected in sets of three to each of nine "two-out-o.e
three" modules in each network. If any two signals to a "two-oit-of.three" module
exceeds the limiting safety system setting, the module Initiates a scram signal.
The outputs of the nine 'two-out-of-three" modules are connected to a "one-out-
of-nine" module. On receipt of a scram signal, a solid state switch in this module
"opens" interrupting lpwer to two trip actuator amplifiers. A solid state switch
in each of the parallel trip actuator amplifiers then "opens". disconnecting power
from the scram bus. mecause the two logic networks are connected to the scram
brus in parallel. both logic networks must function to deenergize the scram bus.

Three of the 1A neutron flnx senqors also provide signals to a flux averaging
amplifier. The output front this amplifier and signals from reactor coolant flow
sensor% are connected to two computers which calculate the ratio of flux to flow.
If the value of the ratio is excessire. each computor demands that each of two
pairs of parallel relay contacts opens in the scram lens. Other pairs of parallel
relay contacts In the scram bus are opened by senqors monitoring boiler feed-
water pressure. reactor cooling system pressure, and reactor cooling system
temperature.

To prevent overeojling of the reactor core in the event of a steam-line-break
accident and to limit the reactivity and power transients which would result.
circuitry is provided to close the steam stop valve in the j.ffeeted loop if a reactor
scram ocunrs In coincidence with low steam pressure. A pressure drop across the
steam stop valve in ioincidenep with scram causes closure of the stop valves in
the associated reactor cooling loop. These functions are initiated by a single
switch or relay.

Containment Is partially or complet.ly Isolated antmnatically in the event of
hich containment pressure. high radilatiron, and very luw prfesurizer level. For
each ease. isolation in initiated by a single relay.

S•afrety Fralmt ion
IEEE 279 establi.shes scveral criteria for the deslon of plant protection s.ystems.

Hlowever, the. fundamental a.liects of IEEE 279 is the single failure criterion
which i% Intended to a.•ure that the prrotection systom will function in the event
that any single failure or fault exists .somewhere in the protection system. Onr
safety evaluation is basked on this fundamental aspe.t of IEEE 279.

With regard to the scram bus. application of stray power to It can disable all
relays and eolid state switches ftom the point of application of .ttrny power back
to. and including, the trip actuator anmplflra. thus•, defeating the .cram func-
tions as.•ciated with the relays and solid state switelies. Other kinds of single
failures. P.g.. failed components. short circuits, open eircult., and rromnds. can
also disable rMlayo in the scram ltus and eaups lone of speciflc scram, functions.
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In the logic networks, random failure of any one of six solid state switches
in the **closed ixssltion'" will di.able the high neutron flux serams. Ili the circuits
for Isolating containment and for isolating steam lines. .ingle failures of initiat-
ing mechalima would cause los. of protectivet atti.m,.

Although we have not reviewed aill portions of the plant lpritection system.
It Is cle'hr that single failures van Ie exlpet-lto, to inhilit tile i1.1a1t pIrftectil.n
system and that backfitting the jolant proitection sys•tl.m will proevide s.ubstantial.
additional protection which is required for the health and safety (of the loublil.

Beckflt and Information Rcquircmealts
Pursuant to 10 CFR Part 50. Section 50.10A., we are requiring that Consolidated

Edison submit, within six msontlhs fretiza the date of this ,.v:aluati,,ia. i~r,,l-,sed
ntmliflcations to the plant plrotectilon system whhih will provide sig~iiti.amatly
greater alsurance that the plant protection systezza will ie.rfuirm its intended
function should any of the following kinds of .ingle failures ovd'ur: falled tii-
imnents, short eircuits. olwn circuits. grounds. and alilli'ati,|n oif any- available
le or de potentlal. Thoe proolmled lloditi.atlois lmuIst il('111(le viiilibility at jIbwer
for etnducting surveillance on the plant llrfiteetion sy-itei t## assure that it Is
caeable of lerforming its intended fuin-tion. Further. we are requiring that
Consolidated Edi1son complete approved nluodifications of the plant protection
system within one and onelhalf years from the date of this evaluation.

R. W. WOODRUMFF,
Operating Reactora Branch No. 1,

Directorate of Licensing.
Ro13ERT J. SCriEMEL.
Chief, Operating Roa rtare Bromeh, No. 1.

Directorate of Lic•ising.

" . .." . ... •" " . "*". "".. . . .'
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APPENDIX 14

CORRESPONDENCE: TVA/.NRC

LLTRm DATxE SEPTEMBsR 2, 1975. TVA TO .RC. RESPONDING TO VZOLATiO. LETTER
OF JrLY 2 1975

TENNESSEE VALLEY AT-rinoRrry.
Chattasaoga, Ten n., Septem ber 2, 1975.

Mr. NORMAN C. MOSE•L•,
Director, Regional Office,
U.S. N.'uclear Rcgulatory Conmiafton. Atlanta, Ga.

DEAR ML Mos•y: We have reviewed the material provided with your letter
to J. E. Watson dated July 28, 1975. (50-259/75-1. 50-260/75-1), related to the
Browns Ferry fire. In accordance with your reque.st, we have prepared responsei
to the alleged infractions In the N'otske of Violation and Items mentioned in Areas
of Concern. Appendix A and Appendix B respectively, to your July 28 letter. In
addition, we have prepared response related to the Conclusions and Summary of
Flndings of Facts Included In your Regulatory Investigation Report. The TVA
responses are enclosed. With reference to Section 2..-01. Items (1). i2). and (3).
in the fourth paragraph of your letter, you will note that except in the ea.ss of
those allegations TVA has denied. the additional administrative procedures have
already been placed Into effect.

In addition to revisions in administrative controls. TIA has. as you know. also
committed to numerous revisions to the Browns Ferry plant design to minimize
the likelihood of a similar fire. These are discussed in great detail In TVA's "Plan
for Evaluation. Repair. and Return to Service of Browns Ferry Units I and 2
(March 22_. 1975. Fire)" dated April 1.3. 1975. Ton have be.n provided copies of
all such documents and correspondence and we asnume I & E is familiar with
the status of the plant.

Much of the controversy among investigators of the Incident hinges on the
timing of the use of water as an extinguishing asent on the burning electrical
cables. The plant operators were concerned that additional cmlponents wovild be
rendered Inoperable If their cables were shorted out by spraying water. TVA has
no general policy prhibiting the uns (of water on eleetrical fires. and we believe
that our proposed design chances to the plant will enable water to be usei in the
future to extinguish cable tray fires without compromising plant safety.

The Browns Ferry 'Nuclear Plant is currently shut down with lboth reactor
cores unloadel. TrA is pursuing as diligently as possible all actions necessary to
put the plant baek into operation as soon as poisible, and this activity is requiring
major effort by TVAwmanapement and staff. Because of these conditions, and be-
cause we believe the seriousne.s of'the alleged infractionq warranted trorp time
for a thorough and measured recspn.,, we asked for additi-,nil time bcyon.d
September 2 (which you did not grar.t) to allow u. tNo reslw.nd more fully. We
hope that any future corrempondence on thi. matter will consider the status of the
plant and the overall recovery plan.



919

We believe our overall corrective action program has reduced to an extremely
low level the probability of the occurrence of another fire at Browns Ferry, and
has reduced to- even lower levels the probability that a fire would result in a
significant consequence.

Very truly yours,
T. E. GIMF.zLAND,

Aesiatant Maxager of Power.
Enclosure.

EVCLOSUBE: .N= JULY 28, 1975, DOCKET NOS. 50-259, 50-260

NOTICE OF VIOLATnOx

1. FAILURE TO COMPLY WITH 10 CFr 50.59

Items appearing to be In noncompliance with 10 CFR 50.59, "Changes, Tests
and Experiments," as indicated below:

a. 10 CFR 50.59, requires, in part. that records be maintained of changes to the
facility to the extent that such changes constitute changes to the facility as de-
scribed In the Safety Analysis Report. It further requires that these records shall
include a written safety evaluation which provides the bases for the determination
that the change does not involve an unreviewed safety quewti'on. The Browns Ferry
FSAR Section 5.3.3.5 specifies, In part, that all electrical penetrations are sealed
with sealant around conductors.

Contrary to this requirement. &, safety evaluation was not made of the "change
to the facility as descri•ed in the Safety Analysis Report" which was constituted
by operation of the reactor with containment penetrations unsealed while concur-
rently sealing and testing the penetrations.

This infraction had the potential for causing or contributing to an occurrence
related to health and safety.

TVA Responae
The Browns Ferry Nuclear Plant Final Safety Analysis Report (FSAR) was

written to describe a completed 3 unit plant. To varying degrees, the FSAR de-
scribe" most all plant features re.zardless of their nuclear safety significance.

Before issuance of the operating license for each unit, the NRC (then Regu-
latory Staff of the AECJ made findings that, among other things, the facility
ten.rstruction was substantially complete in conformity with the construction
permit and the rules and regulations of the Commis.ion. The Browns Ferry
units were licensed and permitted to operate one unit at a time while construe-
tion continued on the remaining units. This was not considered to be a violation
of the operating license or a vio-latlon of 10 CFR 50.W9 since it was the basis upon
which the licenses were. issued.

TVA has made written safety evaluations in accordance with 10 CFR 50.50
before making changes to ctmmleted lortionq of the facility but has not been
in the practice of making safety evaluations for work on components where
construction work had never ben complleted extcept where a safety-related Inter-
face was recognized to exist. The section of the FSAR referenced in the allega-
tioin Is& a descrilption of the secondary containment system descrilling not only
the seals around electrical caldles but all other building seals which contribute
to the Integrity of the secondary containment. Unasealing penetrations to add
addlitionl rable and resealing them upon completion was not considered as a
chiillge to the facility desilau nor was it recognized to have safety significance as

lanic as the limiting conditifns for operation of the sQeondary ciontainment de-
scribed in the te,.hnlcal specifitations were maintained.

To redue the potential for this type occurrence in the future. TV'A.. hac made
proedlural change.s to re-fuire additional review biefore activities are authorized.
The changes in prothdures which have been presenitt-d to NRC are discussed in
"Plan for Evaluation. Resilir. and Return to Service of Blrowns Ferry Units 1
and 2 (March 22 1975, Fire)." a copy of which has been provided you.
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.2. FA.LURE TO COMPLY WITH TECTINICAL SPfCIFICATIO.NS

Items appearing to be in noncompliance with the facility Technical Specifica-
tions, as indicated below:

a. The Technical Spelifications, Sections 6.3.A ant 6.3.B state, in part:
'A. Detailed written procedures, including applicable check-off lists cov-

ering -items listed below shall eie p."eiared, approved and adhered to * " ".
"'4. Emergency conditions involving lsptential or actual release of

radioactivity *
5. Preventive or corrective maintenance operations which could

have anl effect (in the safety of the reactor.
• 6. Surveillance and testing requirements - *

-13. Written prpCeedur~es pertaining to those Items listed above shall be
reviewed by PORC and approved by the plant superintendent prior to Im-
llementation * * o Such changes shall be documented and sub.equently re-
viewed by 14)RC and approved by the plant. Superintendent."

41) Contrary to these requirements, the leak testing, sealing and Inspection
of the lwnetrations were being acoimplished: but detailh'! written lprocedure.
approved by the plant superintendent and reviewed by PORC had not Ieen
develolied for the control of this work.
TVA R•pen•,ac

It was not recognized that this work on the penetrations was of such a nature
as to have an effect on the safety of the reactor, on surveillance or testing re-
quirenients, or had the lmtential for release of radioactivity: therefore, leak test-
iug. sealing, and inspection of the i.pnetrations were not accomllished loy detalled,
approved. written procedures as would be required for msfety-related Items. Pro-
cedural changes have been mande which require greater in-delpth review of ail
significant activities prior to their authorization. In addition, prmcedural changes
have been made which require review of plant activities by the plant Quality
Assurante Supervisor to verify. that the activities are sulpported by approved
instructions necessary for their performance.

(2) COntrary to the.se requirements. Iwrscon. dis..vering the fires on March .20
and March 202. ID75. (l1(1 not adhere to the lprovisions of tile E-mergency Pr-oedure
in that they did not initiate the fire alarm.

TIA Rceponse
The coilstruction workers first attempted to extinguish the fire, whereas the

Browns Ferry Nuclear P'lant Eu-mergency Procedure specifies that tile fire alarm
lIa s'.undt-d first. The tffic-er repoirting the fire telephoned the shift engineer's office
rather than calling either of the nunemrs listed in the procedure. To correct this
condition. greater enmlpa,-lis on emergency pritlelures has bteen and is bWing
strmebsl as part of the iBrowns Ferry Nuclear Plant employee orientation pro-
grain and fire drills ac•omln lied loy instructioni over the public address system
are being utilized as a nac-ans of training all eniployees in tile pro per action to
take in case of lire.

(31 Contrary too these require-ments. the nrewens Ferry Emergency Procedure
was n-it adhered tit in that the. Shift Engineter did not delegate onset-ne responsi-
bility for fire fighting to %an assistant shift engineer when hle departed the fire area.

TI'A Respon.se
TVA denies this allegation and believes that the Browns Ferry Emergency Pro-

cedure wa. fibilowe'l. The shift er.giueer and assistant shift engineer both re-
iJmrted to the s•e.ne of tihe fire. Tie shift elSgineer was re'allel ti, the controd room
by thp reactor oqwrator leaving the as',istalit shift engineer in charge of fire-
fiahating activities. Tithe as.sistalice shift engineer was autinistically in c.harge
when tihe shift engineer was called away. the assistaunt shift engineer knew he
waps in charge. anti his actions supiurt that lie assuned thils respiosibillty. The
.RC Investigration report suhastantiatuis that the as.tistastt shift eni ne-er cworili-
inated tire.tgi/hlizag 4tffdort.. evaeuated Iefiqle frin the area. made reports to the
shift engineer. and pine•l tile call for -ffsite assistance.

44) ('entrary tip these reoluirenments aind the re-quire-naevits of Browns Ferry
taimehard l'racticres Manual which sj.eify. in part. In .tandard llrmi(cti BFF3

that:
"Plnnt fire jpret•-tion systetmis shall be fully operational at all times. Re-

movarl of a jhlait fire preateet.iln system from service for any reason other
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than as required in a test procedure requires the approval of the plant super-
intendent. Removal of a system from service for more than seven days re-
quires a review of PORC."

The fire protection system for the cable spreadirig room was not fully opera-
tional in that metal plates had been installed under the glas.s in the jaiaunual
stations during the construction of the plant and had not been removed. The ap-
prow al of the installation of the plates had not been documented prior to or sub-
sequent to the Issuance of the olperating licen.e and the Installation had not been
reviewed by IORC. Additionally. the C02 manual-autmnatic initiation system had
been electrically disa•lded loy the construction workers without documented ap-
proval of the Plant Superintendent.

This infruction had the lImtential for causing or contributing to an occurrence
related to safety.
Tr'A Rc.sonse

TVA denies this allegation: the CO.2 system was not removed from service.
The presence of the metal plates under the breakout glass used in the mechanical
valve method (lid not prevent manual electric actuation nor slow alplivatioa of
the .'1),. The CO, system in the spreading room can be actuated manual electrically
or manual mechanically. The system d(ws rint have anutonastic actuation. Of the
two means avdilable to actuate manually the system. the operator used the
nuanual electricsal method. which is the normal method andol the faster mnethsol.
The method used (in acctordance with established instructions) was significantly
faster than the mechancal valve method)(. As a safety precaution, the metal plates
had been installed to prevent inadvertent operation of the COs system !n the
sloreading roouia while workers were piresent. The e-enditimn of the CO.- system
was given cinsAlderation and determined not •e contrary to ti. standard practice
requirements iha that the COs flt11dinag system was olorational and not removed
fro•m service. It addition, written plaint in4ntrctions were in effect describing the
condition of the system and specifying its mode of operability.

3. FAXLCRE TO COMPLY wrrTH APPE.VDIX n TO 10 CMR 8o

Items appearing to he in noncompliance with Appendix B to 10 CFR 50,
"Quality Assurance Requirements for Nuclear Power Plants and Fuel Reproc-
essing Plants." as indicated lWlow:

a. Criterion XVI of Appendix 11 to 10 CFR 50 and the related commitments in
the FS.AR. Aplendix D.4. "'O1eratifnal Quality Assurance Program Plan." See-
tion 1).4.2.4.7 spiecifies. in part. that measures be established to assure that
conditions adverse to quanlty are poromptly ideuatifiedl and ecorreeted: that meas-
ures assure that causes of condilicnms ie determined and action taken to preclude
repetition: and that the corrective actions are documented and reported to ap-
liropriate levels of nanagement.

Contrary to these requirenments. during the guenetration sealing operations, the
conditions adverse to ijuality were ne-t promptly identified and correctede: the
causes cof conditions were not determined and actions taken to preclude repeti-
tion: and the required documentation was not supplied in the two instances that
fires were reported to management.

This infraction land the potential for causing or contributing to ar occurrente.
related to safety.
7'"A Response

The minor fire that ,ecurred In the sealing material on March 20, 1975. had
been dlismsse.l in the plant manangement staff meeting on March 21 and was in the
process of being followed up by mulsrveiwory ,i.rsonnel when the major fire of
March 022 -c.urred. Plattt administrative instructions for reporting conditions
sadverse to ,ljuility have since b•en revised and are also included as a part of
the general employee training program.

h. Criterion X (of Appendix IB t, 1o0 CFR 50. requires, in part. that a program
for Inspection (of activities affecting quality :oe estalelished to verify conformance
with documenuted Instructions, procedures. and drawings: and that persons as-
signed the resplonsiDlit Ies for much iaspectionas shall be independent of individ-
uals directly responsible for work perforniance. Related commitments are spelled
out in the FSAR. Appendix D.4.. Sections D.4.2.3.1 and D.4.2.1.1.. respectively.

Contrary top these requirenmenti. Inspections of the sealing of cable penetra-
tions were not conducted so as to assure conformance with drawings; and In-
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vslectows were Itmoulv.eI In thne weark stetivilie.- for wisich they had imi- 1 *ctian

Tisb lzarract sata hnad fthe Imstethiat l too ctgit-jla. -con ilotIn-,t l ucree
re..Iited tit Safety.

The res$majD-eS t(D itemi 2-~a i I# uIm abo *AappilfEI1,IE 1L fll.- tis vtt'. Sillf'.. the -lire,
pieacedures Iauve beevn i"saaijd :ijolllazille teoa ll Ismi~zetr~atbias tuder reliair gor vt1i-
structlun. Thjese pritesd'uures, lprfi(vid ter iwilrta'tiiaa tit 4traft pntrstasiazI etuji.'ged
lik Jaeietratieni -esalliag and Ilamaejsrestoliiig amnd pi lvide1 fear iandewleedznt iaspection
by~ eingcitjetr.s. Thae itissf cloreal tire jartolhilittiftreflats enagaginig lin the uoark.

c. Criteriiem XVIII Eat Alalitensix lIt. lot 11 CFIC 5A. midau the relsated (*easmnunitlnnenits
-et fcartli Iin I lie I'.SII. Aliapenidix 11,4. -0~ise-atbti'alu Quaslity Assuraiep P'rogramn
I'hnn1.- SlKieilie~s. ill Igkut, thlatt a1 Asiiitais' ~tl e dlhn adtie rid
(lilt top lissure compiailalwie with, sill saslietes et (tipe quatlity ias'uratieee Iireug.rala.

Cwintrary to) these reoluiremtziat*ts. as reviet oil' file mmrtlers ut the a udits evola-
duct ed ait Biroewns Fvrry suuit disEtsfefioit withI respeeuasilhle indivi1duals Disdien ed
thatt tie auiditst had JttI llt COI1.aEI1i5IPII Elf lisp' 1eY~jet l hali4l jiaStallittioli..

TIhis4 Iintali cati' haid tint- Imtentitl~ fear cauisinig sir vonitriltutling too anl 'Kcurreiace
relauted tip'safet'..

.tuditu are moat required foar neana-safet3y-relitted itents. therefore. audits wvere
Rae'? c~eondi'eted tit tine roi.t'rds psertinen~t too pemnetrateano iiastsillatisan 1ecause their
s'ately signilican-ve l hard Riot lacela recisagnized. Siun-e ithe fire, U deta-ileqd audit hus
:wlleu mada e of sill iewnetraatieaas st:1( wcwk- ato thil.stastuire hia.-; Wen. added tit the
eltisi lity u-siurmohlv audji jersagrami.

d. Criterions Ill eat Alaiaenlnix It toa lit CFII -A), and1( the relate~d elaltalnalitianiE1t11
s'et fiarth in the FSAR, Apjaeznihix ID.2. -TVA Qutality3 Ae.-suruiiave Massn fatr I I*,4g.'I
aund! Oiaaastruetitonm,- Sectitona j ... 4.:i.4.. --peciuie-s, Ili paart. thast ertrlaiun basicj designa
dlrawlings. sucht a.- sitigle linae- disagranunis. arse reviewed lit. dete~rmaine that~ thtey
tinieet tlt-i diesigna I~aaims. iIeigin s-riterIli andtE Eat ier esltigiga hilatit retlliirt-entsa~ .

The I*SAI{. Aznsaaldiawialt z.i-. *Ite~sjasase V- AI-W Que~sti.ataA %.tattes. iii loartr.
thlaat cablals- fear tilt E.it-iiietaeel Saft-gilasrd! S.yslpltvs -ire seliairsteil hints. mote re-
Ehuna u~szt dill-lans i DIvj~isiea I 4ar D ivisions I11 o such thaat nao sisnagle ert-dilal.. evenit
4-sa1i1d Ehallisigs 11n4. E-abhsI' Aft redultaiilsit eotneai iatrja rs. Thias -weetiont fuarther ritaite-s
thIaat power'l* esaldes trotsi nc tiltI- 464Vilt ShiaEeawlt Roesa rds sire luastsalled Iin ,4-pasrate
canduaells. It fuirthner st~attes that? tilt 4las' Ierl vireuilt- afi #file Elf the twia 1eaaajIs eat
li st- (oesr*-Ijaray Systema Iaaelaudlim. tins- Imtisaj mitalEirs' tianidI(.5t ncatly eljis'rste(I
vl~ave. sire lit DiisAelin I : and tilt- Eircuil@if a tinlt-a tier lejois aire lit Di vseitin If.
Addlrlfileatniiy. It :4sits4- thast tilt s.eleti ne irvuitjs 51 'eeisatsed waiti lananns %.111 cia(.
M~ad their i lVe~s, oat tait 1.114 *1 sytm-ijin aire' Iin Iivh-sjean I : and thlt elteetrsEvui (irvitit.
caf jatunair's Itandis Ii.sian theiir vailve.- ttte iii lt. 2'ivisi If.

El I Citantrsiry too this requliremenait. tit-i ja-oeair ciable -siijalylng- 4ml4 Voplf $iait-
steawia I~liaard lit tristan 4KV Shntdtiaatwn Ileasirdt V El Divjisaio 11 a I., reaated Ila tint-
ssamne* f ray .1s fill- jaonesr 4inalt'p supleilylim 4*41 Volet Sbuatidownt Itsaastla 1.% froaau 4JX*

VA.- It'#Hie$oimc*
The. realitilg luivaslited lin the. tltuelilig W.1%g neat .a rviolstfieau oft tilt. se.Jaarilat oeais

teritterla smandi the Piet-triv at ilteslaig wans re'visewsid anEd sahnjarear.1 hay thle NIIC. Trhis~
finiding is sill EaorofnaiiefeJ eat Is ighly to'rtatinival pull,!. Tilt- oprisrinaal e'iz
ill(]t gao as~sign clivisbaoaai ttsassjliesatiia lite 4-kV sablsiss hatwettt'ta tins 4-kV shuldsoewt~n
t.eArarobi sami the. 4-icV/4.'41-vool t rssfarns~trinr.s. ha-s ablep w.'rt. lns~siglt-11 :1t, IEI
de-signalit iat. 'eioasraalleio reqialremensits tier If. Evihll5' are that the ntneriniaI aind
-tit# -uatae feecs'r.s fear Ihee uginso haeasrtl will malt tas' raim lit thlt sasaeeE tray. Tiltif. e~.jve
W.-athsilyiid7.il tea114 aIsle)nat itin. shalg!. fsahurt' crits'riean.

f.l'g Oistrrary tit rhik rEeoauiremeneta. HIM1 I'lsittaj It' :tilt] Ccoe~r Sloays3 fimipa 1V.
sire- sulolati*ui freat, 4XV Shnnatelewn Hazarl It. andu thei'r ammasi-iateds vani's' sirs. sauja-
jaliesi freina 4KV Shnautdeawaa Itessard C. SZa~h eat~tleo Jisasrs ItIs i ti Itit.sisi~o, 1 midne
rSlidiiwtiati esais V itcha I livkieamf I I.

Thil% htnf'racstleata hasd this' iaoeasntisal tear s'aiisliij for eeagntrihauaging tos sita *es' uarr,.tael
relIatted toa iSafety.

TI*.i R4r-sprenaor'
*The IF. relmoert moumntsiu, an umistaske atic! tho'rs'tears' srratas'eengsy teataelihi,.!- that.

ss'jasaranliootA e-rits'riss were- rjetlateds. Cear, Sjorsay P'umpj IV I-- suiijnjslo..i trials& 4 kV
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* 4Iattdowha Bosardi R. am staited. bsut jolewer for tbe valves asstcisated whith this co~re
..jlrnt. ptmnlj Is sujiplieti trosaua 4-k%' Naaattlinvia lot'ard A, mot Boiiard C.. IPower tier
III,. ptaimpj anid its aassotwiaateti valves Is tuketa froita Divisioun 1.

Thae 111111 pumazaps hisie' tharesto mjodes #of 4odjr~alt io'. njaniel:* isrusa eto:lizng. shomt-
il's~wt elophiiitg masod liow-lo ressuir. .'fouo.Itia iiijtectidon I I.P'CI j. 1tllR Itszaaj IC. is Stil-
jelleol froomt 4I-k%' iShutdotwit tiosarir It In lflvi'situa I ;s stated. lit thet first [%%*i
niloqt'es4f olpt e1.r.:isn. pmeuaer four fltb aissomeiatevi valive.- is siuisiolied fr~oan 4-kV Sbut-
doislit Rosstini A. %'lsit-h :i~svo is lit Divisionz 1. IiUse tia.'JCI tiode. the hijectifi'd
valve i IVI.* 74-3 au.-isteeeteI wi1ththibs piumpj rect'lves jsuiier friouts 4M$O-vtpt Ite-
actior 3.141V h1opasre IC M bda revel'vt's its wiormiztl po.wer fronts 4-kV Shuttlonvii
Iiomaru C :laroma:- 4mi-voilt Sblatditolo Boa U rd M I. Thhis 4-140vtout sbutatalewn biotard
siaiollahio*- Ilihis.itbi 11 hiiaids. lientoiopr 310E V Jltocri IC b ats lit, antoiatoea tie t ransafe'r
r4ijaltlhllty tilmni loass, if noorzaa~kl jaopwtr. and Wfosaid irasua-fr fronits 4s141-vopit Shuit:
d1owinz Il4oardr Ml t' 4."41-voilt $hii~t(idIWIl 1l''.iiIA 1.1 ichjd 1,% sutjoiehid freoom 4-kl
lBosard .%. rhis 4N).-vo~i sbuatd~owsa Nonnri supplies I ivislonu I lutimls. Tbet tatinathmstic
tr.kisnst.r feattire' of 4.ml-v:'ilt Iteasetopr .~1141V Itloasro K(7 jsermsits tist' power !-iijojmjjqs
it# be' asrrimge-oil as dolserjlwi'l witlitut vioclati ons 4of siTbri .is rt-is his dlt*igil
f.'astimar.' otS r,.ce'iveo atnd aajosroet'ei. IsY I

Ara':Ntux1'--- %4.OF or o'.0. t

1. Cionstraict 11111 persotmnn.A were Invoilved lit "'irk us~ing oloen flame b~ut had
maot Iwrot giveun tire' fighting tratinirng wacr did they have liermonn~el with this train-
ing aa-gadtoo their asren.
T14 IfusporDon'i

Fire' tight ha Ii asial opperalllux tillt I6 isrto'idit Isy trained plaint operatiouns
lierso~mauel. Cedoastruiatiota ;.trse'iatel lire noet requtir'ed to. fighst fires in tit toperaiting
mill willi tbeaeaio~ri' 414t iao. retepive tire fightinag training. Propeedures have Iceen

e-hasnge'd stueb thatt whena workiiig litim usa m~iratitg unta strea.. they do. receive orn-
eimiatrhlaia lit tonergentw y prmeteulures. 1w-hiuditig repcorting Of fire~s. Shinc. thet fire.
TiVA hsass ls-iaee written iiitsructi? ieas jsrolailloithiia the us~e (of any fiuhite at Brow'ns
Fe'rry too eliveok tier ;sirh-;ks. lit sidtololtont. it Icrfo-elire hats Iseen written es-taslellslsltag
o-fiatitr'l eive-r tble iiM' 4,f vialitthig, aeld n d :uo sjc(a tlzsaae lits ociserast hg plants. Thias
Isorom-edure requltire's at pay~sit-:I sutrvey3 otp Ihe atre'a., wvhere thet work is to be per-
ooeruseo :a nd the o'ttd~itiitEf sat egimarsro, im-idieh nh adidlta~an~a I tre fighting

e'ipillomsenit and it f irt wuateh lsriior too amyi womrk invovO initi 4oos~ej flamzze tor wve1d'liag.
". 17.saastreiaoti loan--mrmsttat woorkhag, it; the 111I111t weo'r no-o famniliar with the

ohisaat e'aas.rgeaey jerocu'elures. atfl -settlae were nao~t faaaailiar with the plaint layout.

Tha' e~sasu Its ato9(4 ili biud iopat si 2.a.4.2# is nlso, aapcjsiealpe toa this i-oJacern.
3i. fOjooeraatitns jsi'rmoittaeh tell shift were' stee flaly aw-are' of t-he tongoing coroastrute

tiosas acetivitie's.
TVA uiriptotiJv.D

Thisi' shaift engineer o.. duty wwat atwitre osf file' omtiagosng "instruction activities
tibricighi tlt Iiifo'rimnttloni (contaiiUedE lit the wtorkjlibins. % cop~y of eatch imirkycian
is hae'ld by the shift ernagiteer. arnad sill w~ork opik transferred equipmeneut is owhed-
tiled with hatna. lerauisw the arr'a whepre the fire was initiatred is nhormally kept
laceketl. tile shift enagineer%. aiiiJroovaI was required lcrertequlsitt to entry. Simme
the fire. isrm"eeurasl chatng,'s him.' Isen mtado' req~uirnhg woorkjclaans too contain a
Piati're fhetailet) elesrrljcptionm@o ti.4fu woork to. le prti-orzne'd. Its zidolitiocn. alhl wcrkJplanx
ittmw retq-tivt siihs.rvis-ory mido qajlatity zisstraita.e review, itre listed oin a dlaily
auoll'lty slift-t. anid thetir jsertusruinttdiv requires aatath-arizatl.,at eto fleIst' jia
suipssrl uate'liaet.

4. lI"stist E.Iseragtiostts jursostatae' saiold Psilsole S;afely Sernfrev hMt-rsoniiael lit? hthe
101:1111 we're' ntat ruaclflkar wvills thei re':sotoer hsijildiuag firt.' .xtiusgisislair.- tojaiJilaaa'nt ill
thatu theiy 41i41 tilts katopw thaat tis i-ozz ia.~tel file tha' 8%oe Wts.1% Specitii-ily uhegsigt-oi ffor
fightling eleetriaeat fir--.

Plantt osjeratioaatim lit-rs'sptaw iwsos have' retiliocttsllstly fier fire fighting mare In-
striteted lit the use is! tire ..xt lit--tlslhitjig efililicmpent. Fog-type n'1ozzleg are ntilized
Ill ouir firn- trainiuiag -hasis still :ill itiaividuail xroezld s.ally have, too, let'k, lit the
nlozzle tooS.e sth is, 1,;pe it warns. Th@- 4031ly statemenaat We Vali finll tos silihshscrt the cola1-
(4tiploia that joermintiaeI were most faaitlilrI With the fire hoise noazzle btIts, the J&E
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report where an fopcrator in his statement said It worked more like a shower head
than a fog nozzle.

5. Emergeucy breathing apparatus appears not to have been properly
maintained.
T'i'A Rehpoetic

TVA contends the emergency breathing apparatus was well maintained. Plant
rrire ledures for the care of this ecjuipaueit were in effect and were being used.

Some air cylinders which were In the shop for reconditioning and were specifically
marked were inadvertently brought to the scene of the fire, but they were not
used and did not endanger persounnel safety.

6. Certain of the operations personnel as well as the comstruction lprsfinnel
wern moct familiar with use of the Ibreathing alparantus.

Ti'A R)tpoiltc
Plant operating personnel are responsible fur fire fighting lit an olperatihg unit.

Cion.truction per.oAnnsel are not normally tralited li the use of air-lereathing e4qtuip-
ineat. This is a part of the traininhg ier,,.idetl oper-ations ljers.onnel uatn fhe
effectiveness of this training tan be aedjudged Ity the total reliance til air-
boreathilg equipment by employees engaged in fire lighting and ,,ther activities
assioclated with safe reactor shutdown without fatality or significant ljermuennel
Inajury.

7. There was apparently lic attelhllapt Iy (*-;sC zicanugez ntt to ,odtain exlpert
advi. on iinethel's for lighting the fire.

TI'.I Rempronae
Tie CECC Is ntest design:ited tile re.islonsilillity f,,r iilvi.isitg on fire fighlting in

the. lt- Iiadel, gical E-nergetncy 'hlan. The i)E(CC had ass part of their staff c,,ns.iher-
jble expeartise. for Judgi-ng lhp ipripbaltility of shert cire-uitinmg vital 'q4uiltut-wit by
tlsills: witter. Tht. use' of wiater was discussed several thalts thr-utaghout the tinr-
wilh thie i)ivislo- Ezaierge..,ny Comtrmtl Center el)ECol. Thei main elJIjvtJves. of
"r.vA's effecrts on March 2. wetre top evnsure the safety of fi.. rehm.-ctors tal too
iuj;jtiiid " pjers,,ostnel Injury. Tl'he reNimbrt falls toon rmwi'gnitz. lhe.. -J1liits its fill-
re'lamated Ilmjclications that water sltieulel harip l.evn used esof rlte firn at all e-frlier
titise. Tlihe Islatat s.llwritetilel iea t lilti, ('eoo5ll. iis' l e4.• eisiotm ait teto uis. iuater
I tug. foalam. for straight a IN. l'-ase of thi. Imssilaility ,fc slierlting clirn.lits and further

dl'-grillatiell i oif ilhe. plint ter a iefocaletlitirnl thatl utpullh haveP 104.n Ic foitrr liilheit t,,
4-.,lt resl. leac-t..r saif tlty eo-,lapri.s uliatolr tla,. ,'lre-lumastatia•e¶s toernk lortle-itdene e•• or
e..xti•-ia~ashimlg ia loraliztdl fire. E'v-el III re'tlr'e,4Je-I alil lit thI. light off neaorly five
taseantlls off enc'laa'Ieerhaag te.vasltutien. tll-il.•'4-'ieJ still stanld% as i.t eicrrect .iel.isien.
(If .iort. e. wiater wai.i ustidl too o..iuguJlsl tl;e ftire afte'r a moeore. stable .t'ilelitJn
had lsteti. reaeheIl.

.. A de.sigun rneview sul,•st.luent teo the, tire reve'alehd Mwoo .ah. t-frays with eabldes
iuai.llehet lII e 4x1'f. i tha ee'slig eriterhi. The srlie.tihe. osf the ctistru-tielta ftoree's
osf af auidesning cable J-phuee' e-ec"d resuilt in aidditlosial eni trays ing orerllleel,
TVAI Je'erope'ii

TIte' (l.s•,- ihle elh (too tacit iloenstltite viedllattiets off tile eable tray till c-riteria.
Q.iaestlesa 7.7. fit May ='. I9TI. reolnesteel that TVA l,rovlhh. tiac eritt.ria atlail the'ir
Ittlese willil-i estalbllsh the aadiisaaunas relltulre'taaetts for isrese.rvilag t hef tldelwjseade-.
eif redlulndant reaetor lsretee-tiecu systitans. eiualliet'rPc| saifety feature systetin%. andiN
4 .his-. IN Ele-'tri.al Sy--t ens threcuigh Ictysleial arratigealii tail an.dsiaratlfoll. aittel
aiSsitre. 1Isllllmin avcaihlability deuritar ailly ele.sigul ibsis e've*ill lit "ai.awc'riltg tlhis
ela'.iole,,li. We ll'111iet14 is statecasetat I that aslhh, trays c-airryiaa- e-,otrell 1slilill
,;llet.s lre' lcsa4ledt 111 a Illailllill off 60 liroi'alit esf tll- ,'r,,s.-.i'tJ,,llal af f Off- ila.
tray. This aniswer sillpilero teo tha satfety relatedl e-ahla.. refe.re'ne-els i& thfe. ,ul,.J-iec.

Tihe 640 lNrceaall gilihleliae firgre., whicha Is tlhe ratio ,,? tiala ,-re.ss-qs,.tlc.nsl sire.a
eff ftiat ealslel to, the cross.•s".liatal trin-i off tlte tray. is ,htilaltetl frernc Imsst
ex.letrieltl-e wherein It hland Im*.. uleterIarlllI thlt hit a atshh. ray wesalh Ise alProxl-
llaaite'ly level full at tii- looiteit. Physical Monete f,,r railslel. wais the prinuary eton.
sider:,?lion in I leaa t the0 welght tlitltil•ltlen all .l'.tri-at l e'urreit 'ele.ies.ratl.itsi
e-icaitalne'd anlalln. Ianrgrita fior tilling ter tla.' werst came. If the vallt. trity Ihae(lllaP
full Isef, rel the' 60•ere-eat guidelIlle wit n-e-lae-il hIrelle.e off es31'al1le' c atlltiguraatlernn
hiI fIe' rMY iti, addiltloaal cashles we're rotited hit tlhat tray. The samae iewrail
guldellia. (fer ue.aasity-relateql 4-il1i1" was al., ff1lesweel aithsignh it iS nest 010-
etlashlly ahddresvse'l it thV FSAR.
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lkefiii,.. 4a ve'rtaii ruaettors sdem sn li u% iteier car '.3,riesus s'ize'' i valt e 4'1 air S'j3441311
Iinstiilisit~aiip ns li trays. it wzas joots.IiaI.. thant mmirs, t r.i*- weime licit too- fail! wiit-'igftll-
*'la p'en'ema v:iltui' w~ig rt*':-ieii'c. lit seaiii@- va -vs. flt-e OYP po'rai'lit Zi~ibele'imi wasi

e'1311eI j toa fill lae*jeinif eof flit-I fray loaiii-3. 14'v fillf It.* ill-tn llim:i e able*.% in ill ti.--a-
t raiys 'itio isee'iza rstare'. Alt hieolii- twoove ialsit t ray.. a~re r.'ft-e'meivt. ''Ill. I. ;set-ziuly
it e.ithinut actsei efo flt-l father.-

9. The,. hlroowis F~erry Emae'rgo-eyue I rovehire'er and11 St~audaegrd l'rmetive A.11I1i1:iui
voinIlitai e'rreirs and14 ineoimnsstenviie'eN roeis!itim, 14. v'ime'-miaevy riealfisi. The .' $tnndard
Iarmgeif Ma. ~nsamsa. I II.A 14. ;aiermait' fti-e 171'1' 4 *e moralina titer tV@ rev~iew wveark jalat tl
feair sur ety s~ismijliteirte' util lclta.-sliait re'eiluire' fur~liiar rse'-ie. o eat is Q'3Sliaiwt iaail. nhi-s

e'eatjle r.'si:Iiltl it so T'e'inivale' Spowaej heaiiti ja lol % ja a lal l

TIA U.l I? ftEDDav
11115 item lai ajlet-iirs tea e-italtin~i s hral a'lerian f'l eet 33, zatlatrt afie.Ia31ratiop lual ?in~ that fit

sli tI8a111 .JPIS 414 11e line l i saIf$ loat-e rt*Iaal.ed. I it~e4ve' r. %%-a lo-i~e'lev~e*mi eaalaerla jintemiiele'e
1. t hait ielait III at'u'ibire'sc ivatitan iedi twaa eliffi'reiinp ow a iie ine ~~l~iat-r fair use' fis re';aiart-
lit:it fi tre. I Imie joholieeit mmlltmlaa. itiiltes. the' fi re 31 Iaiii ;133. is a1 stglandr niuaiaaier
um"4 II 3111 al TV A ieralt i3I. alilo ala lsjh-e' T.t'il Eli.' eathr li winilooer lots the. etch
sI ruethiee jalcaie' systemug rnius lthe fire' 13 m r~hla I rt'slesaaIiiaioe. fair fire- ficlithian, call
hulis muiilt'r m'ei' u'la a31id iae-taare' t liw eait3 il Iiete4llse' Is mve'ee' d. I ijal iii.
e1ithe'r fell f lit- apoijajereaarnto' tt'l'jleaiie'm -s-le'ii W111tiie ra"st:It fit Ianelnti t re'juaorl in. (of -I
fire'. I hso-ee''r. inst rue't eais e'~isthwrI withlini flie- ja1.ij11 eajeerallim, a n- 3mreaa 11vo 1awtn
Je'VI$Q't teo 11-10e'4. file' 11i1ea1i1. IIUmitlae'r sai Ilii.' fe~sri~ s ire' tharshaai I. Thie 4-oaliverit
relastede too weark jsal rii i t l''Ie' ais dere'sse'eI ill lite- TV'~A re"-Jaealaso. teoa 38lete'ole itlfrae-

ill. TEhe.re wasI, 31l'3I renutly itie. ;iftt'tii la%' tllt- I'E*:' * elil',.atear tea dirjiewt fit-' fatolsern-
tioeam, atir lite- ee'lwle'. Thie' ialaiti siqwaeriiile'lsel.'itl wa'.; iii%'aIlvf'ei ill e'NIO'lasivi. o-41lli'

iiiiuinr~i hu is lI I lie'- e.'Iite'r ratlae-t I miiai jhli la tj ie# Ii,.' jd fit -lIre ahrith ;st. iff

s'iaearelimiiae'g. mllllI3m'iiemeit IoorstimeaIel w-re' italt la3'aevieoiel withI avieinr3Ie ilafaarlinltlatill
awl11 1 hinir acieto. leaia -iere' s taivel ey inae'fewl Ive'.

TV eole.IteJs tios ~'alid.:.niifr.l~~ijl' it 1hl 1ler.f'.iae.- ae i*ils u'

ijalims Iievo1'53iry fair TVA*. too a~~lIre t-r'I'lsaljltI' iit 3~3 raeelieaioifeainl
e'iiio-r'i''levy iii @.-ril'g too E'iajiialy withi IN'noiii e-3t ei ri * leaplie.;li its'C tile' first-

tohe'isi o'tie TVAl atlalie. 1.jlti% i wlte.wilw-fa f

Thae ..ro-iie'raai leh'ate oaf nesjaoptasllai lily mmliaue flit- vI. ain riov- e':ne-rie'aiy %t~itty
sop eaulit hed fIn h fir. trewns Fe.rry Nuv~'lonr JI;,at lmeitaiiopaje*3ui hEiie't'g ivy I'Eaaii

E~issure' Ilesol flt-i, -aririhs s'tlaf itae'iiiaet 1131 nu Ias#ir i' aeitiOalas.

Kfitify and14 infierlil eathimer foooaertmw13i.'3t St3e'
E':taialjsi 'ltnluniaeliehIs with& fi avjsjaa Enjoe'r-viie'-' I ire'elaar :,and Enrvirions

E:,lipe nrye3a' I *Ine'c'toor.

Ga~3thier eatfsite' iiforinsifislleai.

Is,. I peji rix Ps ea ff o~r# -p PreI Ytf too-1ittst at o to~e 10 re~ a 1* VeI *

tevive..ci. ro'Iaaart% freasi Shie- Eitne'nreI may I oir.'v'ter.
Ev.ainalae' 533111 inake' I'ewoomi'e ;*inati.'ile3 is i aa

E:ns~re' that1 slijwaort e'fl'eant re S ali lelpa tt%3 I'

C'. Site. E:hif'ruCenvy u Srft

jm n fsalaij t-at 1troownis Vo'rry tire.. a'.e 'jst..l~i fit'-m wAere c'-arni' aitd mil w dIo5i-A
iialtiol. The're' was.3 avesordei'ehl tee *i,. jeaftg eff ialrielhis stuffs. jinferalhltjaissitle 111 ire;c"
Ijl~i~ 3give'3 ici "e 04.'1 fill. IauhjivelU1as is Iii'elv'e'I.

.AillsoaiWh time' sote'riainle' I f(' lireae'?iar dialilieat re'al~ize 1Inaaiae'eiS~te'1' fall Iil

a1rrivail 11313 hae Wits m-e'itag zam dirire'e'eer sit tii' ''1I his least: re'resil thsit it('. mimenp
neaitl'nieaao 36'1I4 F.INE , e'.animtvie't he1 Etiv'h ireaoa Dirowtootr 31n14 flire'et44 haim. too
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useatify the Alalouua i Departumenteit Paf ille Ileasithi; Thi.e deelay in ree.a•gautiean did
noet s.law deownn tlte Itardioli,:rical Emergentcy Pman froum i.ieag implemented.

Iliesli his arrival at the J('Et' I idU5 E'DT I. Tilat aiternaite C.•V. director was
lrirefed lay the direutetr. D ivisions Emtlerge 'vy Centter. iala pla• stat•sti. The ivlalt"
illtferllatti(mli olffier witls briefed. ilW' was cailled at 1;113 '1 )T. ioereiaxil econlit:le
withh the Alailsainsi DIepsarrtmaenit apf Ihilie helv Hea .h %%as iade, at 112 EDliT. IIn brief.
cooardllilationtl was evident land till divisleonis '•f respioinsibiliity weire baeintg carried
olut. This is evidence of cooardintleation eaf lNsitKie leadershili.

The fis•lis•f acontu ici altlions with othier aigenceite. vettered ons jilt it ailiel a'usvir-

elttieltrliil ('litlitielti.. l't (10o noit INwlleve this (itt lie eii.m.i4hreii at isisdirectieia
siltiee onte directly arffects ithe either. Since daitali paroividced inicllaitedc! alit radiinicl ive

release., the various agell. ies reijll.stel jrinformationiotats t olis statKliis a.dll. used
tllhs linfrratrlitr Kern t a•ste•s tile l•toteltiaii for elivireiliinesrtarl relea'ase.

Tilt- statu, se. t tflis fire at irewnri.s Felrry %%a.t dIim.l-.(.•s stl uiellilsrf.is tims.es lc.iordll-

lug to the i)lvlsioun Etrergenvy (Centter logt unisul Kile plahirt i•og. The'il jifuirstaitiei was-
nit e ilwtiy.ys tily lie.1s1tie tile tire wits rel'.'rte•l (tilt aird tihei wathildl l iare tilt

tganiin. This fac't ursay have caused ,ai• ol e evtitlf.sioli. ulat co-ll tiat tit-il•l .il ripcort-
lll; tihe c•ndit ionus (if the fire were successfult evers I ev enlmiigh ehier planliK jarenl!ti•s
toaok arectedeiace it tinies.

As joitlited (tilt lin prefaie statttetlisits. tire lighting efiiorts were the resl.•i•inslibil.
ity of the Site Elitergetey Dlirectoir with aidvive fruits tilht divisi.ait e'lliergtliscy
veeitter. At ilei timne wars celntrel fat tie- fire 1ieyoild Klite s..lie ot Klite- res.lur.es ail-
reardy uider ilte direction eot Kie hIlujit sUlteriiseliadelit It- c ite t'trgeticy directoart.
Tirere Is no liosis fer stating thiat CEh'((. guidanilte wail iliilelecillaite.

The palant suwierititendent efirlrd trot hive jiersonsailly directed all lire fighttinig
actrKiviKi lnor feios geo!s 5niliargetsseit techniqutejt sulggest thiat lie s•isilld. iHid lie
sittemltedi tia dlo siise ie woulid tiot hirive beentaitle toe carry eari othoer spectified
re.Iinsliibilit ies wvhic'h haive at Ilslrirh srusiuler iliart fill rltar'taor s•afety ai istaid ite
healtsh rid stifety of thie lipublic. Tise sullltariltetrleirt wlar noit eligarged air cxrts nxive
'0itsltstlilii('lalioli with tlh t center. slard this eitlliilic'iatainl did wite impiitjirr the
silieriniitetdents ioerfe niil ect-t, isis d•is i,.hs saird res.ieiussililit"es.

11. Altimua•ulri lilailll lraetelur..s I•i•.ify thraht Kth' Vrrisit eierastor liat• Kilst aitiiiehrity

lK s.iirt l•own tite re'titar Ili flite evel't cat arns ersaa'rge'aliy. hiis re.•.la lusildaty tIt effcti
-a slihilttowni promptly fiats liar• l e*: delllt 1illay b isiialt.hl.

TI'.4 Iapitisc".
TVA detnies tihis aillegattie,!i.
Plainit ta.st•urrti•ias sleocify thiat flite realeit'r e•irirarear is reslpeaisilae fear flite
,rrlit leanm of his uianit jtid give himr autihoisrity tie shill it flawla whei ht e it-deemss its

saifety Is is i jetllmlrdy. Further, his j4011 diescriptioti s 'ecifie.s thiat. ill etmergenieles
where thlere Is relt tlime tei get ael'vi'e fromia lii. sloiacrvis•er. hie lintay teoe.ralte ieas iis.
euWvI ilitiative toa cearrect exlsting eeaianlitiols sar tie savle' life eir property. It is mn-
lori-licatil alund lior'ialtoaly impsiibisslle tIo deitne iit d itaril all cndieistieass fear whliti
lareausahat .hutdeswts is dieslraniale.

('ciN ('!.1" $tio.N S

.4. Gcncral

1. Thie raildiologltril Isinl't copl ctthe lalsldie. iilsit ipran aiitletl far flit- eliVi.ieilttaelit
re.slttig fretlri this fire Wa5 te ii•.la•re slgfligle'iisat thil froamli the ronluite sh.•rite•awn
at tihe retetors.

TVA. itexpompic

Thiis finding is. e•rrert. Pl'riority effoarts it Klit-e llaria we're' direet'eld toawaird.s lite
iprimiary ahjevt-ive. elf einsurinsg sarfety andsel miimitliizinag irse•a•tiel injlry ainldK lthem.
oabjeeti vees were archieved.

"'. Iloth T'nit 1 anirl U'nitl 2 cares remsained arelelellal v em.•,aed thrraire•a•mit tiis
oivuwrre'ueo. A.ltthougrh isome1t1. sy-eltst•m wtere' rendell reel iiriale. lalalt ia('rartears

wier'e mule* s l iuss lrIorhigi raIto eilieaq•,titr atlte'rnaite ' terl i 's tea c•siil the reactotars.

TI'A Rumptonspre
Tiis iantiling is 'correct. P'rioarlty efforts atl the ialliint were, directedl tiawnrds eta-

scurtlig .eirfety tassel miltimatizinig liorscaairis'l injimry.
"3. S•meatsli tltrearo itijries oweieirretl il. It resuit eaf lihe fire'.

TI'. Reap',oi '

4,. few Blroswits Ferry ettnjieakyees %w're' treatoel, fea.r .lisreke ithilslatil•an. No alseisr-
Ier fit the jnlduleWi' wias lijured In ans.y waiY.
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It. Dircrica(ufrcif, the Firc. itl fi'rirrity orr it, C,,nuiqu*c.tte.e

1. The following factors contributed directly too tile c.atum. fr severity of the fire

w) Failure tit eValutmte the hiazards hinvolved in the sealing o.weratioza anld tf)

prepare and Ilmleniat cout ro mliing pirlt.edures.
TV'A -Rcopronme

Prior to olieratimi uf Browns Ferry mnit 1. TVA engineers ioarticipiteil ill and
reviewed reiomrts of fire tests mliade (in Ielaetraiti•ns aund cables similar to those
which were to) lie usedl it Briwns Ferry. Tile test result.- indicated that fire prop-

agation through it conmlleted lenet'ration was lilt unlikely event. On the baisis of

these tests. a penietratiota tnd (c.tble tire was not considered tim be a high degree
risk ; thecrefiore, special design contr-i andl installation proiceduires were lict conl-

side red itecessary.
Since the March 22. 197.). tire. TVA amanagemnent is aware that caille int(il enfhe-

tratlin fires tire a loteintttlly severe hazard. Admiinistrative i.mttr l and ilsliet-
tiotn have been upgraded in cpumsideratiolt uof the hazard.

(b) Failure of workers tit relport nunaerimlis small fires experienc'ed previulsly

during the sealing olceraaluns. and the failure oif sult rvis, ry lfrsmmnltc top recug

naize the significance of those fires whi('h were reltmrted. 1121d tit take appropriate
corrective actions.

TVA Rcxpoposc
Ili the future thie lrK-1'dures toI be f,,llowed in fire repmrting will be stressed to

all eunltloyees at the plant its a itart of te cioverail training pIrogramt. A nninor fire

that occurred In the sealitng mnasterial til March -,4. 1975. lifts been, discussed in it

plant luallagellient staff liteeting fill March 21 and wais in the pmrowess of lwing

fodlowed till pby slipeirvisi.ry io*rsuezaniml whiie the miajoir tire of -Marc.h =" occcurred.
(e) I'se of tin opetn tlhnee without tire, lrecatutitons slpeiific to this activi'y.

TVA. Rc.mponmc

Since the fire, TVA has issueid written istriuctions prohiltitin" the use (if atny

flamie at Birownts Ferry too ,.hec-k foir atir Itlaks. Ilit additiion. it jmr,'edure has been

written establslihing the' 4.iontrll iof tilt. use omf ctlitting. welding. andti olell 11tflan11's
lie hi traiting lilants.

itdt I ileffectua ht.aders•ilm loy TVA ihe fire fighting afetivities.

Since the fire additimnual Iallant suik.rvis.,ry litersi,nnel hatve attended the tire
origadle leader training course sit that now all Browns Fer:r Shift Engineers

and Assistant Shift -ngineers are -ert ifie'd ais havint Imlarticilmted In this training.

tet Inadequate traitning of TVA in-rsamitital in fire- flighting jmrov'edutres and

.tV i'npoont.i

TVA •elieves there w;IS. aedi.ja;ite traitiing ill fire lightinjg priv-edures antd eqltip-
ment. Apparently traiining ree-mrds at Btrowlns Ferry were wit reviewed by the

.NRC even though the re•ord.s were mtuile availalme tip the intvestiga tors. Extensive

training in fire fightinag techttiques itau l h td I mtt coinduted Iefore the fire and the

reco.dris so shiow. In additimon. a slecial briefing filt fire fighting hits heen c'onduct.ted

for omver fifty ltromwns Ferry o.peratimns hiermtotimel since the fire.

Sf I lDelty lit atlplmlli'atiitn oif water in fighting the fire.

TI.A .' cxpor~aa

The mnauin objetitives of TVA\s efforts -mit March -1 were tip ensure tihe' safety

of tihe reactors therelmy insuiring Iathil" health and safety and too nainmntize Ifer.wn-

te| injury. Tihe NIt(" (lice oft hisleiectiin and E-nfamreelmaent rejmimrt fails to recoug-

nize these lJonts in the rehmieated itijii~llimins that water shottuld have livten used

on the- fire at alt earlier tintte. Tile plan!t smlperiniteutdent nitade the i'mttscimus dt•-l.-

sion nott tom use water. fog. fimana. or straight a It-eatuse of the ifssilmility of shomrt

cireuits and further degradation off the ithltit tim a iutnditimitn that womuld have

meen tIore difficult tm comntrmli. Reactor safety (oncerns under tile circtunmstances

tmok Ijrecedetai. firer extinguishing a loo-alized fire. Even in retrospect and in

tihe light otf nearly five mtonifths of engineeritng evahatiton. this decisitn still stands

as thie c•irret def.ision. I)f .•iurse. water was used tit vXtinignish the fire after

a ia,,re stabtle c.ondition lad IWeen reache! ait tite plant.
gi Dlifficulties ene-•mntered in use of self-containeel breathing alimparatus.

Caused by Inadequate training of imersntaelill it Is u.Se. itnadeiltlaate naailtenaaan1e

and inability to, recharge air Imuittles fully.
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71.1 II. /:a -l '

Thlse tylS " • l" i ,f-o.' l h-'etmlmAs.I Ir.oallalalig lIllnral. ts It'oviaietal as? Itr,,mi-ia F'eirry
tire-.@'o I w ill. tltl;m illt'l. * ril a .ii 1ail :5l'. its evollmlllaoll list- its Ir' liJIathliilg.

A %ieI' Iraimmil-- c.mtmrse.•' Il;a Ih.',ii e'eolalae'l'd ;r e hie t p tai'llo - il thlime' e. l I"f

lhfe *' ill ll.mit. 1e111' ls ir 'vyliiolor- lm'Ior iLolmtll It Ilia. -e'i'mme* *e" If li Iire. h;ail hIevi'i

.l..•.ili a':l Il Iy irke'el ;is Imi'itl iit Ih he -alae Iler -a-$imwi i iiel miI:. I .- lioVI ei I ro.,e Is ri..iii.

1.elttiliI aml'ill w'ill loe itt-I: 1. l ld t11 1im .' 16.11 tt l r It',oviols' i ;.l ili i lmi:l ,'ii jl elhility , molsi'N.

lfie It; rue' a s I;i r.e-'a. iaiiralmerfl! I:aský- railly' ;l tail aflfairs- rsiIily.

oIsa I forafil.l-'.'iiai lilyt ..r las' iail l jI ll i"oZ ll-'oi oml 4ohio. lie I llt- l -•- j liAoll ora Ilia-

eintrtl'l rail olsla ami;gl I1,t.c lat s.'.a !. lieaor it, llimamior,- etilg.

"i't.ll*- am Io ' isoml ef Ihr t1 lire' leo~l-rio'r iha Ihe. Ij vi' ,'t';ii elm I iIo a 1 ai -ta ho.ora -aIll Ioit im . fitatie-

lions otli lit. lire' hsrt'ie'rt. While. o.'if.lli, 111.• it w,,uis i,.v ;I i'aia ;llJ,,ll f'eIall Il•. oh.-i'-.i

tramivii ;. It "-'aaliiJ il l lteit . re'j i.miol't h1 , *l,'-i ' 'lii,,'i,'1 .

a e I L.ac'k ,et falmnili;iril l withs tili.a i'l'ot'alml;i lau's' i'.hzornet'ieris•t ,fr life- fire. ateozzl'

jore.vidiils ftir tii'ih t ire. atail tlliltjiih'l.3" st%4'1I atsl'aall. tie ligsht leas fitr..

7' *1 I ,q'"simc
Il.1mtm1 efl ,-1 eta- l es'r-ea':1ma"i l |iaem ht Vi° rt'esljles-ility l viar fit-,° liu-Iiihign amre'. ija-

-. I'll' tI I lie' !so* el' lir '.' i4l'lt i t .Ji 1 -s !imtil lIll tlt'. Tmh,. @$Ild) ,i.iiele 'aae I Il;a ;; I1mim :111

%stlelolo, 8 l 1hi- ii .llO'i.:ietll I. lelst metal. lo" i'm'aloor ill Iois :va;'mml tit -:til it iootl:eo'l

mia.ll's' likea ; l e. ; e: t he,.;1,I lhi am 1s lirt'e aseizZli i. ie, lamte? matta le.'-t is tial tli4' 1;1%-i- i'or

Ilia- v t" *11i".looll. -.l"e i i Isezx!i-'s ;late' litiliXoil ii: 4,4la lirt .. t'o iail i-lai--i.% ;lllel aiim

itmoliivihlm .ei %,w:,1 , oliil% la1ale te, |emi6k .ai 0l.a" ha.-Zzf." !,e '-a. ha1 1' I .elee it i'i-.

2. "ri o,.' ' leII, aI mml '; e l's email iri0tat i'il te ili-tli'sellt i.% o'.%l;i's'i'ti,','e , rl n ib -" t lie- Ipom i -

?.Jlllfllo%% l mai f 1oill. eof I al' I e ,'aie

#:I I"eoor I mlif I. firi.' r aioldo'roel j finoo'rh left- loer :a -jita.iei,.t at lo'ti, ,,elf liame' loeor-

Ooavl- ear Ist. mo.ssl ' il siiai .I-m•a'm e- trotlll.• lfear i'm em aillm ae'lt ll- 41 ite Ills- j m l lae m l'ii Ii'm"o!-
ilom 'll oef I lis. re'.;l-I me ll t imil ill ' 'or , 4'ii'i' ill't ' .. l 'ls l ..

i I I. /I:.o M HifD.5,

T"i' II ': lr1l'y:!e'tt I 'm 't'i ' 4 .* . : a*aj S i'I J4 " 'N1 1a i io'.i-aaI'- i lee Il.- jilh' oam llll'os mu t

a re o.,eolilm.a ill Ihlt. ttsliki-l. ' -i.at e.f ;I ij..•s, eel tieeo'tll:al me'"' eei.el.0 L. it Ihvr .i'lt.elimmWll

:a Imoef tl tIII;1 'ml lea6 . :1 le i t l i ; -' L . i I'l.I- o lm sta -it aiI' imfm . %% .l a Ii'a'r I Il a hls t'jaa lt - f ll a i,,o .ra

oileaonl em lima. "i'li %a,'i'el'at. -u" a'eootr-e. elill Iemt NIk.° lel;ie-'. Vhlile. Ihi' ;a a %l& i hhlily etll

aeIait I 'ot' I11 'l4 'll.'.• ,.4l. o-,'Ise e oie ltia % -a i ;; isl' lilauhieesot ! ie ' ' I 'lit % etild liaai - :. ri-'ra. 1.

f -'ili: ale'l a mmJ i t4 I .oq' ° ae',oliisa. Ih. I. ''.:,•tlor % %;o f.vl. •1ia 1t loJm- is i-io.am -ol lh,'r i'im.m.

itml " ait.r .mtllri'.' ill ea',jllsital-loll %% i iaiso ' eel'slt- i isl oaf I fiv reasiteer ,ih.ir,..e-'lrizzi-

Ifo ft .;ll .afire-. sit lilme' :. - ''S. Ao..\l, lomt' 1.:1 "'S fear e m' ailuum "U :- - ; ii !lle%.

I Is I ,'k e.l itsit list j . e.1 Il ls- a- eel oimal ilo" %'&lsal 'oei' i oem lo't's aeol ' Ioi t o. ' 'lit;s,

s.i ttal itaewt ('livilit. ll'* lil ll'her lli- first tlaolaltal isi ititalias oaf ,Itolmre's.•sriv;ltieis ,fo

I lotl I.

.I ,mje'e'tive' t'iou m-°' Iaview ,of till , 'ltlstihm4ae'msll itsi'llah'al ill tits -.'ILE' l.•l ri'l-,r'I

Sill -1il0t-alin6 itl. lh.jt sli*mel 'ii.i i m'Ilm l-ol renmeitimil s'mo.' aole-ilt. .a al ea$il

e'xer'Ji. ' Iw aitlasliv'e' tie ic'mrciimte'. ilh.' ai'!ti'iti,'- Ii'rloo-si lm, tee re':ae-Iar !lllioelopwilt

:llt[l ro.stemrnllieIs :Unit ilia- Io lalltt .stlll..rilhat'lusil'st "*.is ill time' i*'itroleel rilmIlls aslil ..t;stl.'

t i I lie' il't'i-elot tee him eIol,,,lie• Ii m ''e.l'e'. ro.;se'lmoor i'i.'-ti're' a a"w. hli- : asd i law? iemae'1.

IIIh, lire- o .s l ' llill- Isiml :ili ,,rel,.rl.y aOlerlmtieh , e h.-il .3 iaso ma.' iiail, elielt j %%;I %as
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eatout real re mll Iuwersol'f'lI 0 atool ,,ilaiv its ralmial .Iiitlehlwmal .,i' tlse' rni'.s'leor hle.Ii' Ilae'ti'
•%i'm'.'a asll aalemtlasool• tIsII rlsllilliii'taollima ilmelie'iIjiel~asl.
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.• tteot,'l its I',otaelaa''ih- a, Al• \ asmsel .A2 Ieeeh Is aime.t | astail .• •,.'r..' •it''l~ i '..ssat elea~ll
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lulau'. 1"!1o° NIlE' is rl.''ii'wjii at T\'A-lsmilH@5'i'tl ,hi'•Iasihtt ,'ll~' ea, e'ljisiitllateh"lii-j
Ir%', :l11.1 i lIh" fit tar'%.
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.wro th.eiking fair it'us.iii , In it-iss*trzal imit aeutlreai ing iz , .tl.le sj'reaaditg rmoii
wijth filet reast'iar ittiIlaijiii. I 'trsa Iit.l lierfoiraitihj tlhe viee ks utiilizeel :t 'undl.' Hlit ue

loon dteteet alir tlwx' fruiia lthe vablle spireadtingi ra~imin tilip t1', euavlo Il~tidinij. The
eii tule thiua* Ignited t he.j~ litiyre! lhna*. ii ttal, 1. lig 3

TV.-l .I&alponxfar
S itiat thle tire. TVA hats issited~ written hitstrutiief1411 jlrtililoitigf il e use fit anly

tHatnle ait! ltreimis Ferry too 4ehavik- fai aruir le~aks. lit adilitliciti. at prjireda.ure hats been
written estithl'ishiliis the aetsistre' lf athtle Ilse oaf vtatfiliz. welaiitmt. andiu 4jren tlahimes
ill aijerafting jIlantt'.

21. rhert' was nem approved wvritten lirloveathre l'reiavidd it) eeiitreii tb h~~iis1l'tit :ig.
spilling. aind test ingj oaf valthia jliem ftrtifinsi. 41 Detasils 1. page' 111

TI*.I Icacpimar
Sitlee th tire. jlorntitht-dt..s have-. lrvna't issuedq ta' reiquire .uirv.'ilhaine boy etx~igieer-

itij Irnrsariomiel #if atill jwiietraltitins tiiialtr reajnir elFrea-iistrutie i ul. These ribreduettre-s
atm pstiro~vide fair ifls*rttiieiil sif ertift iw'-rstatitll eii-m-,etl itt 3ieiietriltim~i 54111idi. andtt
flu iiiirriieitlig 11114 hlreuivle fair juasliectialitl Iy enguia'eerS.

3. 1't-r-immel rtesiaecisih'it. fair hiispet'.im: tite livetifratfiamIli seals were ils'i itiirilveil
ill ninking flie( seal reinatirs. 4 1 let-tils L. jximge 111

thait lirecviae ffor hiuitatliatioi In l -ay ttft litrIsiIIIQel andI intii-jatiiaeaW ulsjaectiopil lox
etagintlers. Thep ina-.jrnetars aire lorishiliteit.( from t't egaiging i itthe wairk.

4. Scipmeloo'jinutrtfittch seatls wert. licit hlfolerlliy vaintileted pjrioor too ooij aimflt #or1ci
Viiti. I anol 2. tioir we*re they piraiierly taitistaiiaeol sul.iPespietoo si.. .,ralt 4111. tiIle-
t 1t1 s 1. 1M~ in ge9

TI. Rcxpvfasr
SeeTVA resjurniuse to iten La..
5. The harn-aufioil #of the fire' baarrier inl lthe Pentraliarutua didl leait vetfforinrtn fa the'

aalilirvedi design airatwizigs. 41 lifatik 1. It"14 91S

'rie lest-LI tio ft tile fire' lharrier in the jcen,.etrattie~t bats na benatring til the fime-
fiatti (of the tire hoatrrier. While t.'hiniieallY it wmialal best' dtCevjltficoll f(pein thep doasigi
dIralwing. It wmlildh lic, it. Io t rejicertaille design ah0-t-tiieiteY.

.6. The* elevirieath designl spea-vitlea the' iistaliatitoua of catisle i11 tritys lit exiess5
eaf that? permaittedl ity file TVA dpsiun~ c~riteriat in -it t last two, vases. Other tratys
4-a1111a1 .451it31itl excess eh' ill thtat vaitie wVas .11l540tll kdest inl jslae w~lell tlt'ig-lis

wveri e.Iiauned. , Detatils 1. pa.ge 121

TI*1.-t RceIioppievic

A~ alesigt giuidelinie fair aailsle tray till liaisedl cisi t 6Wr' f tite vrernss st'titonalt area
oal t 311Ftrik catrrying 4-ainfreal andua sigind atlaisles is iticliva-ted in the FSAII. Swe. TV.A
res'ioisfctit4 a Area aif Civelairti S.

a. Altboatuha iwet raequir~ed loy lieviiefl e.iaa11ljf iesns. lalaaaraafeary Iests had14 Ineeua Ist-r-
f'sruaed loy *FVA tas verify thle ablility acfth iii' Mtiotraitiam) in 1 Iwak to lerfetriii as at fire

Irnzrrie'r. Thelase test..;. licowt'vet. adid licit sluitu1late fhile ee.uaahjtfiillea*xis' jg at flthe t ai111
ait this fire. Fall- exazhilloC. tile test.. wereS hlci a-.41idutsiet'l wit hiat har,'ssure ahlimera':i*
fial aicraiss the seail. flat' l~olytire'?itbae wats tic.' 'ximoseo'l ta.fip tialt.tila iiaor wals at

laukag' IthI 4esfahi Isliael thraitigl thle seatl. Aelalitite aally. thle test dIial tact jiltdllitela
fthe Slici'? tylw looly3urefhanii in lise- lin that'-abIle lN'iiet ratfiass. The'#tiuse aif this sihwet
I VM' ea~t had tacit 114.4'f ailopried t' ly lthe TVA delsiogu aia'jaatmena'it. ti Detaijls 1.

TF.4 Ri'.on.ce

Flame teats were Cctn(Inete l befesre the olperatic-n (if Browns Ferry to confirm
flthe coiriildeted pietactrattlain seal desiani roerlitjt. Thle resul1ts oif these tests Iluidjatted,
tha~t at eamlaileltCel fire staop would Ise effective. Shnta'e the fire. TVA~ ha~s carnzatrurefed
at tateihity tarn e.:lifilwt testingi tunder it oliffereitital pressure on a mockup of thle

lisetitratlelit i which thep fire arnccurred.
04 aunsfriietiemia rperSontiel w~ere uitilayiz .fing a l 'lt o laetizip ill an airea which 1. vut-

te'rstirle toon tire. buti slwecific iret-aitioiits sinia fraliheol fire fighters were niot present
-it jilt- titte. i Jiefallm 1. liage 121
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TIA Rbopriusr
Written procedures have laee e-stilallished since the fire to control the use of

-lapen flawes. In addition. instruction.m are taeing issued ta require additional
surveillance lay fire fighting pers.annel at almien Penetratians ill 4,perating areas.

9. Previous fires in the polyurethane f-am materials had not always been
repearted tea the alapropriate levels (if mnanagement, and. on the taccasions when
replorted, no action was taken tot prevenit recurrence. (Details I. page 11)

TV'A Rcsp,,',na
In the future the procedures to lee followed In fire reporting will be stressed

to all empliayees at the plant as a part of the general tra.;inng program. A minor
tire that oCc.urred in the sealing material tin March 29. 1975. had been discussed
in a ijlant management staff meeting *an March 21 and the minor fire was in the
process of being followed up lay supervisory personnel when the major fire of
March 2"2 occeurred.

1i0. The aarlieis proce!ures fear resijtandln to fires contained eanflicting infear-
itation. For example, the BFNIX Emergency Pro4edure lists two different tele-
phonie nuanlters taI lae used in relsarrting at fire. one in a table atf emer;:ency numbers
and the sec.nd in the test of the preactlutre. The apioropriae nuiulter is the one
in the test ; dialing this numler autoauiatically sounds the fire alarm and rings
the Unit I operator's telephone. i Details I, luge 4p

7"1".4 R•cpronor"

At Browns Ferry two different ph-ane numnlaers can be used tea repart a fire.
One jaheane numlber initiales the fire alarm and is a standard nunalaer I-2.99 a used
in all TVA ealerating plant laheane systems. The other numnbler ton the c(anstruction
ploane systemi 1235 rings the fire inars•all reslpansile fear fire fightling during
eon.istruction. PiIalimg either on the appropriate teleph,,ne system wiauld result
ill loreanjt repolrting of a fire.

11. The BFNI' Emergency Prea.ethire was not feallowed Iy the-se inroalved when
repoarting thi. fire. The emnstrutiean wtarkers first attempted t•o extinguish the
fire. whereas the preacedure sopecifies that the fire alarm Ise sautmided first. The
guard reporting the fire telepheaned the Shift Engineer's atfi(' rather thjan caliizig
e.ither fat the numbers listed in the iar-eatdure. 9 Details I. page 4 1
7" 'A lt'slot"nJ'"

The lIrobt'edl1re., toa lo. feallaowed at the -jalatt will lot- .tre.•ed at. itrt f ithe'
aptio'ram empoiayt-' tra inirnag jareagrala.

12. During tcelastruc'tiein. metal plates were installeel under the lareakeaut glass
in the CO" systeln malnual crank stations lt.ated at the entran.es to, the cable
s.are'ading rnoonl. These nmetal plattes we're mact removed pritar tia lalatit 'laeration.
thus pareven(fting Iaaniual initiatiean oaf the ('(Id system had it leeu niiecesary. The
CO' system waits successfully initiated auiteaniatically. 4 Details I. page 3 a

'1.A Ieiqenxte'"
See TVA resloailse lia :tlih,(ed itnfraetiel 2.a14 a.
13. TVA. dews leaot have toatsiah.. wg:elw'ites iZsi'le't their fire lirtee-tion e'qilipnl.*nt

atnid systenms. Internal inslpection.s fat fire laritlltio'I, Eeltuiaima :4t Laid net revealed
the laresenl.e •at the metal plates. I I)etails 1. page Go

71" I' '.' ,,xi e "a E'

TV.' hadl fire lafretectiala inlsruvii'.ais ill ioflo'leat'xalailalaa l ire' Jar0,tt.itiola Ill te.l,
status including jaresenv-. . efa tilt. tal it. to the. ,aie.r;atsr-. The. iar--o.n,'ve oaf thit.
Ialate.- was knawnt la yT%* plant oia,'raltile. le'r.-staizo-1. .4.e' r'•ie,,ase teo Smllzzmaary
#af Findings ato Flaet,, item . 12.

14. IOaltr;ary tit gesooal .af*y lar3'tiv'.s. the' jalant lord(-,.dllr,.,s slia nlta rv.-tri,'r thme
usea of e.levataors dtrine fire's: bet ha oai.rlateia-.. :lwid ltonsfriei.,tt jivrs.illie litao.l

thltlal lltt ,'levatlors while' the fir. was !in larfa-'re.s. e Fxhil.it 1. Elh',.t.-Ji. AI'e-Q
,.t al. ) . ...

Tl'.l I.'fwPofn.vr
We elheotiou tIh*e retlevance- tet aillelsa.a' safety off tllck 4,anlll*.'lt. U'se. ,af lilt-' ,.lva-

tars during the er.rly stages eat toho. fire. e.llhlale.d rialiu luId-ea•.liae.nt efa l;a-n'sealnel toa
li.rf, artla ,ajwratlians relate til • .safely shut liim: flawia the-' re'zae'taors and sasisrel in4
fighting the, fire.
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. uE'.'ts on FDtch Unit and Itteractionff BJkt,'•€f• U'nita
I)uring the investigation of the effects onl each unit and interactions between

nnits, the following facts were dis•losed :
1. The failure of a single 4 KV Shutdown Board resuilts in the loss of j)"wer

tip the EC(S equipment supplied freitnt thei board for both Units 1 and 2. This
feature I.- inhere'it IiI the design of the electrical systems for Units I and 2 and
Cestnf, rini. tip tihte FS.AR ('oninlitlnnts. Unit 3 electrical systems are not shared
with Units I and 2. {Details III. page 4)

It Is imllortnnt to note that there are two divisions of redundant emergenicy
core cooling olIuiI'me.nt for each reactor. Either division calii provide adequate
're' €.cooling ill 'ase' of a designt Ibatsis accident. Failure off at .igle 4 KV board
wibuh( afftiet. alt mloicst, tquipnlt'nt ill o-nP divisio n 'in each unit.

This ist a well known (lesign feiature of tflie Browns Ferry ilant. It was thor-
oughly reviewed by thit- Atomic Energy Cotimmtission and was approved by tilth AEC
as Ilaclng c'-lnjldetely- atceptalrle.

2. The coordination of tfe power sulpliefs for the ECCS is such that tiioto-rs for
the systems lustaps are not in every case supplied from the samne polwer sourve.
as their assiciated valves. Iln six ca.es the pnitips and valves are suptplied from
lpower sources in the .samne (divlsion,. but lit two cases the valves are su.plieei front
tite divisiotn sill] tile l-untl,.s from another, ili violationi of the selparati-sit criteria
letfined in the F-SAR. I Detaills Iii. pa:tge S)

TIA.4 Is, opr,,,i-,
It is not necessary that puimps.s and asso'hlted valves itt tite ECCS be supplied

front the salue lpower s•,ur-t. The ± -Browns Ferry design is divisionalized such titat
)untls alitid IS-ICiated valves il the EcC'CS are powe-red frot sources Itssigned t-
either division I or 11. The lo.ss of hnittlns aitd/tr associated valves iii otn (liVisjial
is It '('I'lpthable' evenlt Sillt.' either divisi.•n (.:it adequately cool the rea.teor in the
unlikely event of a Imistulatted design batsis. a.t'ideitt.

Thetre. is :in tt.i'tr ill tlit- i&E rep'ort witeh atitlplattrent ly has i'atd tip the' e'rrsne'stt.s
v'Joml'ltt.ifinl that flit- c'riteriat were violated.'

3. Thit.' -er c'able suljlolyittg 4-N %'*,,It Shuhltown Blosatrd lit ,'frois 4 KV Shut-
dl-,wit Boiard C midt! tit-" i.,wer vatlhle. st•tlyitng 4.ql Volt Shltdtt, tawn lisatrd :.A frith,
4 KV Shurehewn Board It B we're' Iih t'litt el in tilt- saiiiv tray. It th:.t 4 KV Shmil-
d',wn Bossard It is in iDivision I and 4 KV S.httdowtt uiard C is il I livisifti 1i. thi-
rmt1t jill I ',. s'titilte's a violatitos .of thIe TV. seltratsearataios c'riteria as definte!, in t it,.
FSAIR. (Details III. page 9)

TVA4 ktuxiomnx

'itis tfiidiit- is lit oversit'litia':tiotn of Ia highly Iethlnival hsitit. The original
dli'igti did us,,t at.*-iglt djivisieial ta l t.el.titi':t tip ts 4 KV ca.lulhs Is.'Wtveitu tlt- 4 K\

ihttl slowli Ist rds mt id t-ie' 4 K\'i4s ' V.silt traittsft.'tt'ti.'rs. Tihte ,l'sigit w"t.s atltt:tlyze.dl
ts, agitl it't fits' .dinglh failutre erite'ri,,st. The.refoare.. fite rotein;itg itital s-'ll,.,! Iti flit-
tittehing Wiats niatt at visahlat? ins -sf liet 'Fite'r,.,

4. P'ower was latst tea thte itt-vilttll illiet valve for t-e ca.re standll y coolanit raw

wat t.'r s•utiily for T'nits 1 :iltt! 2. Thlis vailve t'ould hIave itsen ' perattel I mitatul ily.
IlDetails 1II. 113144 !`1

ThIti st atemetntt is irrelevant situe it ignores tilt- fate' that thft ratw watt'.7

sUtlsaly wats neve'r reiuifirtil. As alit addtl ,ttaltI Iete'kttls safety fet.tttre. th.e Htrt iis

Ferry diesigni inu-luhels parovisiosns for iun.jec'tjoln oif rive'r watte'r itti flite reatitu.r

.hetuldl it sitit'te ultimately nieve.ssary itl the' veitl at I itlte'r v',,tpliitgr water supI-"

I lies faitl. As indii'att-id ilt the stattettt.tlit tle itllht valve' 4',t4ld4 hatve' Ie'e'tll ope.r-

ated If it had Im-en n.ee'ssary. lit this inihelnt. htwever. other mutore- Ire'ferath.le

Watiq, !ic rttd','e. were aivati'laIle at1til wet'.' sli-e'I.
5. l'Power from mli th' Unit 2 itreferre'e I,.swer Imus wats lost f,,r a me'ripl utf fints.

bae.ause an operator connected it to it.e Unit 1 preferred bu• whieh snstained

fauilts. A seevsittai! , l't] ratitsl" stllstst. tittly oIe'tttl'd l Iat. ie crr.:ker atil rest.lreti

i sswe'r tuflit*e l'iit 2 Ius. f I etatils 1I1. l'at•la S
Tt'A Is~~lrsi,,f,

Tite Iunit prefte'rred itowe-r 1uses air.' tt requit'ed for safe' ri'act.cor shuldiwn.

Hoewever. lthey do 1oowwer alttunt..tatiosn antd ildie'atittlg cirvutits. The .°Rt re'.10rt
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Indicates. .thzt.t tile a.,l.ove itemm mtaim renily o.curred aind umlit 2 poreferred power
wvs iffe.'tt-d. 11.'we.ver. this was noticed lay pl:ant ipes'rati)rs and the iot.wer suhpply
was restored.
D. ftexponttc ori TI'A4 Grt'mim~ anld l'arfioum (Pirc'rTint('itttl Iffodici

Dlur!ng tilt. investigjiot tifhe- following fact.s were established concerning the
r..-•3atist, tof TVA gr,,lojs anid var.uts state and l 14'isll governmentacl bodies :

1. i'h'll Athens F"ire I heloartllent i A Fl ) reslplondledl Imri.ulptly to tile iliitiiiciltico,
efa the fire anlid was Irepared to assist within atpllrfoxiniltely 35 minutes (if re-
ceiving tlhe alarm. Athens is alouit tell miles fr'ml the site and. 111ion arrival, the
tirepineln hadl to lie -s5iae'(l liersttinel radiatitin iititiitorintg devices prior tot entry.
I Deltails IV. Iptge 1

711.4 ilHow(

In accordance with TVA and NRIC requirements. iersionnei iittst lop' issued radi-
atimi~ imnitol rim,r dlevices upon elntry too the lt-plat.

2. The' AFi) fire (hicif initially nmade the reeiniintendltiin ti, uie water in tilt'
fire sit almiout 2 :n)o lp.m. : htowever, jl.ernissii too use water was niot given by the
Plant Sulaterintendle'nt to the fire fighters 11th il aiiruixiiinately 6:4o I..m. and it
was ablut 7:00 p.m. to 7:20 Iu.ne. wheal water wits actually used. (Details IV,
Ita ge I I

7'UA RIx'spfionkr
Tile expert fire tight itt advice taf the Athtens Finri ('hief wi.as lduly cmlsidert*d.

1I.twever. the pIlant tilm'ratoors" detailed kn,,whledge- of tilt- irirwwns Fý rry design
*ilt] piotentital realct'ir sa fety iinjiliv:ati 0.s aif flat. iioliolivatt i ,f water to Iturtning
q.:;fte'y-related ehlecricial (cailes ('li.-e, theimlti to delay water alpplicatiotn ti, tilt-
fire mIIItil plant c(ntlitii ins were ihade imore srat hle. TVA e'liieves in retror:-jarct.
aifter fimeint Ii.hg oof detaiiled evhluatifan. that ltr.iwmis Ferry pelant mIntaigtllemit
mlidle tile cuirreet dec.isi' in.

.3. The ih'lividuhl who would luirnimally funmiction as TVA Director. Central
Elnergew(.y (Control ('enlter tCECC (. was nlot immnediately loctated. The first
alternhate was nopt aware of tlhis anid had bIeei :at thle CECC alpproxintately thirty
mitinutes b(eftore realizin.- that lie should have beenI fulictiollifl? its Director.

I Details IN%. page 2i

Althoullgh the :l0fer'liate CF-CC dirtetor did nat realize that he was acting
as (lirietf" r ilut. 'i'ttely uiuli arrival aet the t it- (( '. his logst reveal that he.
1Umilal nt.tificatioll. ( .It:ettd lit. i.virimns Ilire•'lir and directeud him to notify thle
.Alabianma Depart. .(lit of lPuhilie lI-alth. Thli delay in reci,=nition did not slow
dcown the Radi1o.-,ical Einer'er.ey l'lahi frolna hiein; inille•inellted. and the alter-
niate ('E('(' director did carry tout the resimmsiliilit.e i fi the CECC director for
I he .(O-minute loriol.

4. Logs keplt lby individuals ait tiel' CECC did n1t 11 w'1ys indicate tile times (of
the events.

TI'.- Rar'prolAc

TVA lieliCves thlat all sigiilificant or liertit 'l Va'II5s we're' IPgrged at the CH'('.
b.'ig uiz tg 4of events is at ImH lt ter tif .iluakiama't.
5. Intiorniatioll liraavilehd lay the (C'E(C , tai t lrS •l:is Iait atlCwys accurate or

eurrent. Fair examiolt.'. 0at abaoilt 5 :00I I1.il1. allt inleividlual it (C'( (" advis.l NRC
that the tire was c'atflimtl to thef spareadinag r.,,,na. I I htails INV. loges 2 and 3)

7'".4t Rrspornsc
The infeirntation :availaih. too (Ci.('C" was e~N'jilitifously e'fiillaiillicated tti 41ilt.

side agencies with the' full knowledge that; in retrosje'ct. soame (of the informa-
SiemI (c'tild have Wseen hlcozl'ldete. There wits tis, delibe'rate Itttempi~t lay TVA to
mislead outside agencies.

6. The O irect.r itf the' ('E ('( was lotl aware' tiht the fire ml ha'Ite: extinguished
m.il aiprioximnmtely A:.1 h~ln. when in fact the fire was extingluished prior to
7::45 ju.n. 4 Uiktanils I"%. alge 4j

7'I*A Rcsponse'
The fire was ext ingtislhed at albout 7 :45 ji.. C'D T I Hirawlns Ferry tite) and

the (ECC director in (Chattanoaagn became aware tof it at that time. Thi:w. of
utourse, is the samlle ias S:45 j.un. 13 ' (Chattatimag;a tille). which wlas the time
logged it tlh.' (E(C log provided tot NRC.
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ATTAf 1MENTS INi 1.I'IJEIWITH .STATE1ENTc;F' IR. HEN; C R I'S( HE,
I)iREI')_R. I4.*'4- E 4. F NI i.EAR R.AT'TiR RE'A I.ATI()N. NR .

ATTACHMENT I

NRR EVAL!JATIUN OF PLANT SAFETY DURING THE BROWN5 FEPRY FIRE

furyo3e

The purpose of this evaluation is to determine whether alternate methodis

could have been used to maintain the plant in a safe shutdown condition

during the March 22, 1975, fire at the Browns Ferry plant. Such alternate

methods are based on the as-built plant design capability. The plant was,

In fact, brought to a safe shutdown condition by the operators in a satis-

factory canner. At no tLne was the core uncovered. Our evaluation of

the availability of alternate methods of maintaining safe shutdown has

been performed to assess the margin of safe'y that existed throughout

the course of the incident.

A. roach

1. The evaluations were restricted to Unit 1 since a review of the events

made it clear that the effects of the fire on Unit 2 were less, ty

far, than or. Unit 1. At all stages of the incident. Unit 2 had more

capability for maintalning a safe shutdown condition. .n addition,

due to a, longer operatirg history, the decay heat rfr':oval reqairements

were greater for. Unit 1.

2. The incident was divided Into three specific period: as fo2.ows:

a. Initiation of fire up to reactor scram

b. Reactor scram, and

c. Water additiin and heat removal

'-" p. d 7. te'xt. '..•.. . . .. : .. :
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3. The calculations, which are basic to assessing capabilities of

various systems and components in maintaining the core covered

and in removing decay heat, are dependent on initial plant con-

ditions and important parameters such as time and water level.

Starting points as realistic as possible which were determined

by cross checking of facts were used in these calculations.

I. Fire Initiation to Ptactor Scram

Shortly after the fire started, spurious events occurred. .'lse

events were due to open circuits, short circuits and/or grounds cause,?

by the burning of electric cables. In most cases, the events from the

false signals proceeded in the direction of safety. For example,

approximately ten minutes following the announcer.ent of the fire, the

Emergency Safeguards Systems on Unit 1 received a false signal

of a potential loss-of-coolant accident situation. This signal started

all emergency core cooling equipment and all four emergency diesel gen-

erators. The entire systemfunctioned as designed. No water was ad-

mitted to the reactor vessel at this time from low pressure sources since

in the absence of an actual coolant loss the reactor vessel remained pressur-

ized. Some water was injected by operation of the High Pressure Coolant

TnJection (HPCI) and Reactor Core Isolation Cooling (PCIC) systems.

The operator was presented with sufficient information to assure himself

that no loss-of-coolant accident condition existed. Since an adequate

supply of water to the reactor vessel was available using normal equip-

cent, these emergency systems were shut down. There was some difficulty

shutting down these systems initially since the false accident signal

was still present. The operator was able to shut down these systems

on subsequent attempts.
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Other spurious events included various alarms in the control

room and conflicting instrumentation readouts. Later in the day, as

attempts to bring the Residual Heat Removal (RHR) System into operation

were made, a normally-open pump suction valve was found to be closed. It

would appear that this valve had been closed by a spurious closure

signal.

We have concluded from our investigation that spurious events

which occurred in this initial period did not play a particularly

important role in shaping the course of subsequent events. However,

they were indicative of progressive loss of equipment operability.

Reactor Scram

The Rea:tor Protection System (RPS) causes automatic reactor

shutdown (scram) when preset values of particular variables are ex-

ceeded. There are also means for scramming the reactor manually.

During the fire, both units were scrammed manually at the judgement

of the operator. Automatic scram did not occur prior to this because

none of the limits for scram were exceeded. Nevertheless, one may

ask whether there was any danger of the scram system being disabled

so that the reactor could not be shut down.

Loss of power to the reactor protection system, such as might

occur during a fire, is a fail-safe condition that would cause scram.

Therefore, the principal question is whether or not the protection

system wiring could have been maintained in an energized condition

by coming into contact with an extraneous power source when fire

damage occurred to cable insulation; All of the reactor protection

system cables are run in rigid conduit. No cables containing power
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from sources other than the RPS motor generator sets are run in these con-

duits. Thus, the BPS cables are fully protected by the grounded conduit

against the possibility of negating scram by becoming powered by external

sources. Heating and loss of insulation on protection system cables

within the conduit could lead to short circuits. The results would be

tl~wn fuses causing associated relays to de-energize. This is a fail-safe

conditiDn leading to reactor shutdown.

We have concluded through detailed examr.ination of the RPS design

that the systm would have snut the reactor down automatically had it

teen required because of any transient condition. We have concluded also

that fire .a.nage wo,.ld have inevitably caused aut.,!atic scram had the reactor

n ý t been shutdown manually.

III. Water Fill and Heat RResval

Starting from an operating condition the normal means of reactor shutdown

and cooldown following contro6 rod insertion would be as follows:

a. Continue steam flow to the main condenser through the turbine

bypass lines until steam pressure is reduced to a point (less than

13C psiZ) where condenser vacuum could not be maintained; and,

t. With reactor vessel pressure below 100 pisg, initiate the reactor

stutdown cooling mode of the RHR system. This system circulates

reactor vessel water through a heat exchanger and back to the

pressure vessel via an RHR pump.

It should be noted that in the normal method- described -above, all heat -

is rejected to outside sources of cooling water, either in the main
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condenser or the RHR heat exchanger. No makeup water is required since

reactor water is circulated to the heat exchanger and returned to the

vessel.

When the Main Stean Isclation Valves [MSIV) closed during the fire, the

r)uting of stea. to the nain condenser was no longer possible. Due to

the loss of uperability of certain cormonents by fire Jamage. the normal

-reinns for cooling and making up water for the isclated condition could

not be acc-.;Iished. The normal means of Water fill and heat rw.oval under

these :r)ndit!ns would have been as fcllows:

Decay heat increases reactor vessel pressure to the setpoints of the

relief valves which open and ;rovile a flow path to tne suppression

;ool. The decay heat is thus transferred for a short time i-•mediately

after shutdown from the fuel to the suppression pool via bAling of the

water surrounding the core. This transfer involves a loss of water from

the ves3el which is automatically made up by operation of either the

RIC or HPCI steam driven turbines which put-p water froa the con-

densate storage tanks or from the suppression pool to the vessel.

Transfer of heat from the su;pression pnol to an outside cooling source

is acconplished by operating the RHR system in the torus cooling mode

during which an RHR pump circulates suppression pool water through a

heat exzhanger cooled by river water. Shortly after shutdown, decay

heat levels are low enough to match the heat removed by steam flow to

the RCIC turoine. The relief valves will then close.

S CoE A-M E



942.

We will now discuss the methods utilized by the operator and alternate

methods that were available. For reference purposes, Table 3 provides

a listing of all plant pumps normally capable of providing makeup water

to the pressure vessel, including both high pressure and low pressure

capability. The availability of these pumps during the incident is

covered under the remarks section of the Table.

The discussion can be separated in terms of water makeup and heat removal.

Heat removal from the fuel was accomplished automatically through

relief valve operation and steam release to the suppression pool. The

large volume of the suppression pool gives it a very large heat absorption

capacity, and 10 to 12 hours of decay heat can be handled prior to the need

for operator action. Heat removal to an ultimate sink is not as critical a

consideration as water makeup and will, therefore, be discussed later.

At high vessel pressure, the automatic makeup is normally provided by the feed-

water system backed up with either the steam driven HPCI or RCIC systems.

Neither the HPCI or RCIC were automatically available following spurious

operation at the start of the fire.

With the .only source of high-pressure makeup water in operation being a single

control rod drive (CRD) pump, the plant operators decided to reduce the pressure

in the vessel to a point where they would be able to provide makeup water

* low pressure equipment known to be operable. However, other equipment

could have been used to maintain the core covered with water.
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Besides the CRD pump on Unit 1, other installed sources of high pressure

makeup were the CRD pump on Unit 2, a shared spare CRD pump and .standby

liquid control (SLC) pumps. The CRD pumps, while performing their normal

functions associated with the control rod drive systm, also provide water

to the vessel while at any pressure. One CRD pump is normally in operation

per unit and the pump for Unit 1 operated continuously throughout the course of

the incident. In addition the SLC pumps are each capable of providing

approximately 56 gpm at pressures up to reactor coolant system design

pressure. The SLC pumps were not required as a backup reactivity shutdown

system since the control rods functioned normally. However, there was a time

period of up to three hours following the initiation of the fire during which

they were not available due to loss of power. Means of utilizing installed

sources of make up water and an analysis of their effectiveness follows.

The effectiveness of a given component can be illustrated by utilizing

Figures 1 & 2. These figures show the water makeup rate required to keep

the core covered as a function of time after shutdown. Their bases are

detailed with the figures.

Although our calculations are based on the core covered with water It

should be pointed out that this is not necessary to prevent seriou.

core damage or melting. If the core uncovers, steam generated in the

portion of the core that is covered will still provide some cooling to

the upper and uncovered portion of the core.

Fuel rod cladding temperatures could be allowed to reach at least 1800*F

without serious consequences. Therefore, the steam leaving the core could
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be at nearly 1800'F rather than at saturation temperature. The increase in

temperature would increase the enthalpy or heat content for the same mass

flow, and thus a lower flow would be adequate. However, since the core

remained covered no heatup beyond saturation temperature was experienced

•ring or following the fire.

The CFE punp in operation was part of a system for Units 1 and 2 which

,ons:sted of three "hK pumrps. (?ne pm..p normally operates for each unit

and tr.e third pu.np can be used on either unit. Subsequent examination of

the irtua; piping configuration confirmed that it is also possible to align

the b.it 2 pump to provJde water to Unit 1. Mean~s also exist tc

tnrreap tLip output .*f a CPD pump by valving in a pump test bypass line

wi'1. ,rovii'!s -.n ad,'iti-nal flow path. It is entL-ated that by opening

!".is ,iinple valve it woull nave been possible to have provided sufficient

water, 'pproximat.ely 225 gpm, to -maintain the core covered throughout

the course of the Incident. No other systems would have been required

to ;rovide water to maintain an adequate inventory of water in the reactor

vesse: and depressurization would not have been necessary. This flow

(225 £pm) could have been increased to in excess of 300 gpm with an

add.ticnal CRZ pump. Figure 1 shows that a flow rate of approximately

218 gpm would have been adequate to maintain core coverage throughout

the incident.

An additional source of high pressure water mentloned previously as bed.ri

unavailable due to fire damage was the RCIC system. It would have been

capable of providing sufficient flow (600 gpm) for makeup water

requirements throughout the entire course of the incident if the operators'
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have been made available wl-'K'L an h,(.r krng "h'3 decision. The

source-Of steam for the RCIC system would ha:; teen the auxiliary boiler

which was used for-testing the RCIC prior to plant operation. Two

procedures are necessary to provide the steam path. First, the auxiliary

boiler must be put into operation. Full steam pressure from this source

can de O;- ained in less tnan one hour. (The operators actually put

the auxiliary boiler Into operation later in the incident). The second

procedure is the installation of a spool piece to make up the flow path

fr.m the axiliary boiler to the RC.C turbine. This could have been

accomplished in less than one hour. The operation of the RCIC would then

have been possible from the backup control room where there is control

and indication sf zystmrn operation both in terms of water flow to the

vessel and t-Jrtine speed.

Beyond t. iRCIC system, there remains the standby liquid control (SLC)

p,-71-v :t~oned previously. If the decision had been made to make the

•; capacity available as high pressure makeup, the operators have

indicated that these pumps could have also been made available within

an hour. The capacity of these pumps albne would not have been sufliclert
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to provide for complete water requirements. The capacity of-these pumps

along with the flow rate being obtained from the operating CRD pump (total

of approximately 212 gpm) would have provided a sufficient quantity of

water to keep the core adequately cooled. Obviously, the use of one or both of

the SLC pumps in conjunction with other makeup sources already noted would

have provided more than an adequate supply of high pressure water to assure

that the core would have remained covered.

We have discussed above various alternate means of obtaining high pressure

sources of makeup water which were not utilized. Instead, as we noted

previously, a decision was made by the operators to depr3ssurize the reactor.

This was accomplished by using the four relief valves available for remote

manual operation from the control room. Only one would have been required

to perform the function. The remaining seven relief valves with remote

canual capability were not operable because of fire damage to the power

supplies to the solenoids controlling air flow to the'valves. However,

it has been established that should the operators have needed any of

the other valves it would have been practical to supply solenoid opening

power at the appropriate electrical connecting pins at the containment

penetration.
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Once the reactor vessel pressure was reeiced to 350 Ps1g one condensate booster

pump and one condensate pump provided an adequate source of makeup water. In

addition the operators had available two additional condensate booster pumps and

two additional condensate pumps. Any one of the condensate pimps waS capable of

supplying more than enough water to maintain the core covered at reactor pressure

below 160 psig. An additional source of low pressure water for injection into the

reactor vessel was river water. If needed, either of two availdble pumps could have

provided sufficient river water to keep the core covered as long as the reactor

pressure was down to 185 psig or less.

During the stable low pressure operation in which the condensate booster pump

and condensate pump were providing makeup water, operability of the relief valves

being used for maintaining low pressure in the vessel was lost as a result ca.

the loss of control air. At this time the relief valves closed and the

continued production of decay-heat resulted in a pressure Increase in the

vessel. The pressure increased beyond the capability of the available

low pressure in4jection systems, and the capability of providing water

by these systems was lost. The operators established the cause of the loss

of control air and the decision was made to bypass the closed solenoid

valve in the common relief valve air supply line. The air supply in the

accumulators designed to provide for relief valve operation under isolation

conditions had been depleted.
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The bypass action was accomplished in approximately 3-1/2 hours

following which time the reactor vessel pressure was once again

reduced within the capability of the low pressure condensate booster

pump and the condensate pump.

There were other nourses of action which might have been taken by the

operator at the time that remote-manual operability of the relief

valves was lost. No immediate problem existed since the pressure would

have increased up to the setpoints of the relief valves in their over-

pressure protection mode with subsequent steam relief to the suppression

pool. The CRD pump was providing a source of makeup water. With the much

reduced decay heat, considerable time was available for other operator

action. The alternatives discussed under high pressure makeup were

still available if control air to the relief valves could not be

reestablished.

Calculations, however, indicate that no operator action was necessary to

maintain the plant in a safe condition. This is due to the availability

of a depressurization and heat removal path via the main steam line drain

valves to the condenser. Both of these valves were inoperable
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by electri:al means as a result of fire damage. The operators

however, had decided previously to return drainlng capability to the

main steam line and this had been achieved approximately one hour after

control air to the relief valves was lost. It Is calculated that the

quantity of steam being removed from the pressure vessel throuCh the

main steam drainline was great enough that the reactor pressure would

have leveled off at a point prior to reaching the relief valve set-

;cint. An equilitriu! condition would then have been maintainel with

the reduced reactor pressure reducing the head on the operating 7R.

pz=p such that the pump woull provide sufficient nakeup flow to nain-

tain the core covered throughout the remainder of the incilent.

The calculations providing the basis for these stmtements are as

f,.llows:

1. Maximum steam flow rate through the 4 ir.0', drain line during

pressurization of the reactor (Letween 7:30 and 9:30 PM) based

upon an average pressre of 53C psig is 122,30C lb/hr.

a. Adiabatic compressible flow with friction Fanno line with

choking,
fl

b. fran ^bservation of the piping: 4(-) C 0
D

c. inlet mach number a .185, and

d. inlet velocity a 318 ft/s.

However, the loss of 122,000 lbs of water aould cause the reactor

vessel liquid level to decrease 114 inches in one hour,

12a I t,'nr
. !i r X 2.f inhofrac114 inches/hr.5C. lr•,ft X 2(d.9 ft /inch of reactor level
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Since the reactor liquid level remained essentially constant through

the prepressurization period Jt is obvious that the actual steam flow

was considerably less than the calculated as a maximum. However, the

flow would necessarily have been equal to or greater than the makeup

flow provided during that time period by the CRD pump. This is based

on the level not showing a net increase during the time period even

though the CRD pump was continually in operation. We can therefore

cuiservatively state that the drain capacity at the average 530 psig

pressure was 152 gpm corresponding to 76,000 lb/hr. The 152 gpm is

estimated from the CRD pump head and system resistance curves.

2. From the reactor pressure recorder ntripchart it was determined

that had the relief valve not opened, the pressure rise. e.:trapolated

to about 2:00 AM would have reached 700 psig; however, at 700 psig the

steam discharge rate would have increased, i.e.,

T
Steam discharge rate @ 700 Ds31 -. MQ 70 .Abs 70Q
Steam discharge rate @ 530 psig 530 T

Abs 530

X :1.34.64 F934

at 700 psig, steam discharge rate = 102,000 lb/hr X 1200 BTU/lb.

This corresponds to a heat load of 122 X 106 BTU/hr, i.e., 102,000 lb/hr

X '200 BTU/lb. However, at 2:00 AM (about 47,000 seconds after scram)

the reactor deay heat is 0.715% of full power = 23.6 MW which corresponds

to 80 X 1d BTU/hr. Since for the assumed pressure of 700 psig, more

energy leaves the reactor than that which is prQduced, the reacto-

pressure could never get as high as 700 psig.
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Furthermore, the decay heat rate of 23.6 KW corresponds to a makeup rate

of 142 gpm, which is achievable with one CRD pump operating against a

reactor pressure of 660 psig (at 700 psig 1 CRD pump will deliver: 139 gpm).

The operators however did regain use of control air and proceeded to

depressurize the reactor vessel which permitted use of low pressure pumps.

This stable condition continued until normal means became available (which

occurred only following clearing of the smoke sufficiently for the opera-

t.tors to establish the proper valve lineup) such that torus c. kling could

be attained. Thereafter a normal reactor shutdown cooling mode was used.

The means of heat removal available through the course of the incident

was not critical due to the availability of relief valves to transfer

She decay heat to the suppression pool which is of sufticient volume to

preclude the need for any operator action for a time period of 10 to 12 hours

following the start of the incident. The suppression pool coild then

be permitted to boil, if necessary, with the steam vented through the

standby gas treatment svstem to the atmosphere.

There were also other means of heat removal from the reactor. Once the

main steam line drain valves were open, a flow path existed to the con-

denser whereby the decay heat was being transferred to the river water.

This greatly reduced the heat load on the suppression pool within the

torus and eventually would have permitted removal of all of the gener-

ated lenay heat. Means of removing the decay heat from the torus prior

to availability of normal torus cooling existed. There are several
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flow paths by which water could be drained from the torus thereby

removing the heated water and by which cold makeup water woLId be

introduced to the torus. The reactor heat removal drair pumps were

operable and provided flow paths by which water could be transferred

from the torus to the main condenser and also from the condensate

3torage tanks to the torus. Flow rates far in excess of those required

were available. The staff concludes that alternate means of htat re'-.val

werP available throughout the course of the incident. Normal suppression

pool cooling was established 12 hours after scram and normal sh:itdown

ccolinr of the reactor was established 15 hours after scram.

The rore rerained covered throughout the incidcnt. The operators al-

wiys hal a course of action which they were pursuing and in addition

there was always at least one or more redundant means available tn

cool the core.
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BASES FOR DEVELOPhENT OF FIGURE I

Figure I presents the results of calculations which were made to de-

termine the amounts of coolant which had depressurization not been

accomplished about 40 minutes after scram, would have been necessary

to keep the fuel covered.

The line labeled reactor decay heat represents the amount of decay

heat released by the core starting approximately 2340 seconds after

reactor scram. This curve was obtained by numerical integration of

the ANS decay heat curves (Shure + act!nides + uncertainty), corrected

for finite operation (equivalent of 280 full power days). The values

used for the numerical integration appear in Tables I and 2.

The lines in figure 1 which are labeled 100, 200, 21? gpm show the

amount of heat which could be removed by introduction of coolant (at

100, 200, and 218 gpm), tarting at 2340 seconds. For these calcula-

tions it is assumed that water is introduced at 90"F, and is exhausted

as saturated vapor at 1080 psig. Thus a continuous flow of 100 gpm

can remove 16.6 mw of heat (945,000 BTU/min)--note that the 100 gpm

line is constructed by connectirg e straight line through the points:

x = 2340 seconds, y = 0 BTU, and x = 8340 seconds, y = 94.5 x 106 BTUJ.

The iines of 200 and 218 gpm are constructed simila-ly.

At 2340 seconds, the water level '%hserved in the reactor was 148

inches above the top of the active full (TAF); this corresponds to

3095 ft3 of water. Since the initial condition of the vessel was
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one of saturation at 1080 psig, the density of the water in the

reactor vessel was - "5.5 lb/ft and the latent heat of vaporization

for the water at that prussure was 631 BTU/lb. The amount of decay heat

neceSs3ry necessary to boll off the initial volume of water was:
3 3 6

148 in. above X 20.9 ft X 45.5 lb/ft X 631 BTU/Ib .89 x 10 BTU
TAF in. of

reactor water
level above TAF

Thus, if there were no makeup water provided, the time at which the core

would become uncovered is = 4050 seconds after scram (point on the decay

heat curve where 89 x 106 BTU are liberated from the core).

If, however, makeup water at the rate of 100 gpm were initiated at t LT.-

2320 seconds after scram, at time 4050 seconds after scram the makeup

water would have been able to account for 27.5 x 106 BTU of decay heat

and the rnore would not have been uncovered. The difference between the

integrated decay heat, and the makeup water cooling capacity represents

the net amount of heat used to boil off the initial reactor vessel

inventory.

Proceeding to tine .4750 seconds after scram, the integrated decay

heat is = 127.5 x 106 BTU, and the heat removal capability of the

makeup water introduced at 100 gpm is = 38.5 x 106 BTU. The difference

between these values is 89 x I063TU, enough to uncover the active fuel.

Thus, the dashed line - labeled "Demarcation line for uncovering the

a-tive fuel" was plotted 89 x 106 BTU below the integrated rcactor

decay heat curve. Therefore, introducing 100 gpM of coolant will

assure that the active fuel is covered until 4750 seconds after scram.
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Similarly, Introducing coolant at a rate of 200 gpm will assure that

the active fuel is covered until z7520 seconds after scram (note at

7520 seconds after scram the 200 gpm line is 89 x 106 BTU below the

integrated decay heat curve (7520 seconds, 162.5 x 106 BTU, is the point

of intersection of the 200 gpm line and the dashed "Demarcation" line).

Similarly, examination of figure 1 reveals that the 218 gpm line will

never cross the demarcation line; consequently, introduction of coolant

at 218 gpm will prevent the core frcm ever being uncovered.

Summarizing these findings -- starting at a reactor pressure of 1080

p3ig with a liquid level of 148 In. above TAF, at 2340 seconds after

scram, introduction of cooting water at 90*F will result in the following:

Coolant Rate, Time After Scram To
Gallons/Minute Uncover Fuel, Seconds

0 4050

100 4750

200 7550

218

Figure 1 is a convenient tool for determining the makeup water's

fuel covering capability for the aforementioned event.

Figure 2 is a cross plot of Figure 1 to directly show the time froa

scram to core uncovering as a function of makeup coolant flow rate.

".59-16.5 0 - 75 -- 61.
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DECAY HEAT CALCULATION

From TVA's plan for Evaluation Repair and Return to Service Part VI

Section E page 59 (5/28/75) the reactor had 280 full power days prior

to the fire. This equates to,

280 days x 86,500 = = 24 x 106 seconds
day

which according to the Shure decay heat ourve represents a 0.085% full

power correction tean (to account for the fact that the reactor had

not been in operation for infinite time).

The heat removal capability of cooling water:

ass3ue, Tn1 : 900F, hf : 58 BTU/lb

P out 1080 pslg, hg = 1189 BTU/lb

1 gallon x .1337 ftx3 x 2.l. x (1189 - 58) BTU, or
minute gallon .016 ft 3  lb

1 gpe = 9450 •T.j, which is equivalent to, 0.166 MW.
min
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TABLE 1

REACTOR DECAY HEAT

Time After Scram
(seconds)

40

100

160

220

.300

400

600

660

1OOO

1300

1900

2500

4300

6100

7900

9100

15,000

21,100

27,100

39,100

51 ,100

Decay Heat
% of Full Power

5.015

4.215

3.78

3.53

3.M25

3.06

2.765

2.665

2.5

2.1

1.99

1.76

1.59

1.44

1.3

1.2

1.02

.915

.815

.715

.7

Interval Avg.
% of Full Power

4.615

3.997

3.655

3.398

3.16

2.913

2.715

2.583

2.3

2.045

1.875

1.67

1.515

1.37

1.25

1.11

.965

.865

.765

.707

Total Intjrval
Heat (xlOb RTU)

8.66

7.52

6.86

8.51

9.9

18.2

5.1

27.4

21.6

38.4

35.3

94.5

85.5

77.3

47.0

209.0

181.0

163.0

288.0

265.0

1% fp - sec - 3.13x10 4 BTU
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Table 2 4
Decay Heat Subsequent to Time-of

First Reactor DepressUrizatlon 2340

Seconds After Scram (Water Level 1480 above TAF)

Time Sec Decay Heat per Intr-val Decay Heat Integral
(BTU x 106) (BTU x 106)

2340

2500 8.95 9

4100 94.5 103.5

6100 85.5 189

7900 77.3 266

9100 47 313

15,100 209 522 4
21,100 181 703

27,100 163 866

39,100 288 1154

51.000 265 1419
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TAMLE 3

FLAW SOURCES OF MKZUP VATE

Control rod
drive pumps

Number Provided

1 per unit plus
1 shared spare
Ail 3 could have
been aligned for
1 Unit

Flow rate for each
Pump

Normal operation:
100 gpm at
reactor pressure
of 1080 psi&

182 gpm at
reactor pressure
of 0 psig

With pump test:

bypass line open
225 gpm at reactor
pressure of 1080
paig

56 gpm each at reactor
pressure of 1080 psig
(positive displaceent
pumps)

Comments

Available
.throughout event
(used in normal
operating mode)

Standby liquid
control pumps

Reactor Core
Isolation Cooling
Pump (Steam turbine
driven)

TWo Available for
majority of post
scram conditions
(powerless for
several hours
due to fire
damage. Could
have been ener-
gized in less
than 1 hr. if
needed.

Unavailable due
to damage to
connecting
wiring-however
could have been
made available
in less than 1
hour if needed

One 600 gpm at reactor
pressure of 1080 psig
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Table 3 (continued)

Plant Sources of Makeup Water

Flow Rate for
Number Provided Coment s

High pressure Coolant
Injection Pump (Steam
turbine driven)

Feedwater Pumps
(Steam turbine driven)

Condensate and Condewwte
Booster Pumps

Condensate Pump.

Lov Preseure
Coolant Injection Pumps

Core Spray Pumps

Residual Heat Removal
Service
Water Pumps

one

Three

Three

Three

Four

Four

7;40

5000 gpm at reactor
pressure of 1080 psig

11200 gpo

10800 gpo (.-
pressure - ?,5 peig)

10800 gpm (low
pressure)

10000 gpo (low
pressure)

3125 gps (low
pressure)

4500 gpm (low
pressure)

Unavailable due
to fire damage

Unavailable due
to closure of
main steam
isolation valves,
inadequate
steam supply

Available
throughout
event - could
only be used
in low pressure
mode

Available 4
throughaot
e. t - could
only be used In
low pressure
mode

Two unavailable
due to fire
damage to cables

Two unavailable
due to fire
damage to cables

Both availahle
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ATfACHENT II

LErrZR FROM THE KIC TO THE TVA DATED MAY 9, 1975, WITH ENCLOSURES

AMENDMENT NO. 9 TO LICENSE NO. DPR-33

AXEhMFN NO. 6 TO LICENSE NO. DPR-52

SAFETY EVALUATION

FnMERAL REGIhTER NOTICE
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UNITED STATES

NUCLEAR REGULATORY COM?,ISSION

WASHINGTON. 0. C. 205S5

Hay 9, 1975

Docket Nos. 50-259
and 50-260

Tcrnessee Valley Authority
ATTN: Mr. James E. Watson

Manager of Power
818 Power Building
Chattanocga, Tennessee 37201

G',ntiemen:

The Cormission has issued the cnclosed Azcndrent No. 9 to Facility
Liccrisc No. MPR-33 and / Z:;:ýcnt No. 6 •c Facility License No. DPK-S2
for the Browns Ferry Nuc.ar Plant, Units i and 2. These amendments
include Changc No. 10 to the respective Technical Specifications and
are in response to your request dated May 8, 1975.

The amendments revise the Technical Specifications, taking into account
the present condition of plant systems, so as to ensure that the two
units will remain in a safe and stable posture during the shutdown
time interval becwcen now-and our subsequent authorization for the start
of repair and restoration of the facility.

Copies of thc related Safety Evaluation ani the Federal Register Notice
a"c also enclosed.

Sincerely,

Robert A. Purple, Chief
Operating Reactors Branch #1
Division of Reactor Licensing

Enclosures:
I. kmendment No. 9 to License No. DPR-33
2. Au.cndment No. 6 to License No. DPR-52
3. Safety Evaluation
4. Federal Register Notice

cc w/enclosures:
See next page
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cc w/enclo-sures:
Robert II. Marquis
G•neralI Counsel
629 New Sprankle Building
Knoxville, Tennessee 37919

Athens Public Library
Sooth and Forrest
Athens, Alabama 3S611

M1r. Thomas Lee Hazrinons
Ciairman, Limestone County Board

of Revenue
Athens, Alabama 35611

Anthony Z. Roisman, Esquire
Berlin, Roisman & Kessler
1712 N Stiect, MV
W'ashington, D.C. 20036

cc w/ enclosures & incoming
Ira L. Myers, M.D.
State Health Officer
State Pcpartmaent of Publi: Health
State Office Building
MIontgoecry, Alabama 36104

Mr. Davc Hopkins
Envirninncntal Protection Agency
1421 Peachtree Street, NE
Atlanta, Georgia 303:)9
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON. 0. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT UNIT I

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 9

License No. DPR-33

1. The Nuclear Regulatory '.ommission (the Commission) has found that:

A. The application for amendxnent by Tennessee Valley Authority
(the licensee) dated May 8, 1975, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

B. The facility will operatc in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regula-
tions; and

D. The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of
the public.

2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amnendmcnt and Paragraph 2.C.(2) of Facility License No. DPR-33
is hereby amended to read as follows:
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"(2) Technical Specifications

The Technical Specifications contained in Appendices A
and B, as revised, are hereby incorporated in the
license. The licensee shall operate the facility
in accordance with the Technical Specifications,
as revised by issued changes thereto through Change
No. 10."

5. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY CO'.ISSION

Robert A. Purple, Chief
Operating Reactors Branch #I
Division of Reactor Licensing

Attachment:
Change No. 10 to Technical

Specifications

Date of Issuance: May 9, 1975
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON. 0. C. 20655

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 6

License No. DPR-S2

I. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated May 8, 1975, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter 1;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regula-
,ions; and

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public.

2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment and Paragraph 2.C.(2) of Facility License No. DPR-52
is hereby amended to read as follows:
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"(2) Technical Specifications

The Technical Specifications contained in Appendices A
and B, as revised, are hereby incorporated in the
license. The licensee shall operate the facility
in accordance with the Technical Specifications, as
revised by issued changes thereto through Change No. 10."

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Robert A. Purple, Chief
Operating Reactors Branch fl.
Division of Reactor Licensing

Attachment:
Change No. 10 to Technical

Specifications

Date of Issuance: May 9, 1975

• • "..'. • ...
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ATTACDMENT TO LICENSE AMENDMENT NO. 9 TO LICENSE NO. DPR-33

AND LICENSE AMENDMENT NO. 6 TO LICENSE NO. DPR-52

(CHANGE NO. 10 TO THE TECHNICAL SPECIFICATIONS)

DOCKET NOS. 50-259 AND 50-260

Revise Appendix A as indicated.
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FACILITY OPERATING LICENSES DIR-33 AND DP'R-52

TDEPORARY TECiHICAL SPC.IFICATIONS AND BASES

FOR

BROWNS FERRY NUCLEAR PLANT

UNIT I AND UNIT 2

- -. I~ *
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1TMODWCTION

As a result of equipment damge reaulting from the fire which occurred at the

facility on March 22, 1975. various technical spocificetiona set forth in the tech-

nical specLficat4ons governing operation. are no longer appropriate. for exmple.

certain items are not "operable" as defined in the technical specifications governing

facility operation, but will noctheles, perform the functiona necessary to assure

plant safety. These Temporary Technical Specificationa and their respective bases

wLAA.provide assurance that the plant equLpment ad syetm In their present status

and configuration. are adequate to prvvide for plant safety for the work activities

being carried out at the facility during the period in which theme specifications

are effective.

Certain work is planned for *be period during which these specifications are to be

effective. To assure that certain componeuts, whLch will be required to functiou

during restoration end repair of the facility (which is not cowered by their speci-

fications) are protected during this period. lace :apozents will be

rerouted and reconnected to obtain a Configuration which to protected during repair.

Also, certain instruments or comnpon•e•'s will be changed from automatic operation to

anusl operation or will be locked in a safe contiguration. These modificationa

vi'l he ?erforued during the period in which tL.e temporary specifications are

oftective.

4odver, during the period in which these specificatious are effective, it is intended

t*... no inter.tional action will be taken which would eatireLy remove a safety systea

from se-rvice except for essential mainteqnance. To assure this. no inectional action

wi • •- caken to cause comannts required to achieve the objectives of these

techn•lel specifications to lose their functional capability except for maintenance

tce- technical Specifications governing facility operation" means Facility
(,per. ions Licenses DPR-33 and DPR-52. Technical Specification and Bases for
5:.-wr• erry Nuclear Plant Unit I and Unit 2, Limestone County. Alabama, Tennessee

Authority. Docket Mos. 50-259, 20-260, effective prior to may 5, IS75.

BEST AVAILABLE COPY 0
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required to prevent a substantial increase in the risk of failures to the conp@s t

or any other system or compoent presently functional in the facility. Nowever,

automatic features in cofponents ymy be altered when such actieos mble such

cearponents to be operated manually or locked in a safe coafiguration to achieve the

statu$ specifted for such component in the"TVA Safety Analysis of the BFNP Units

1 and 2 During Operations Related to Removal of D=maged Cables, Cable Trays.-and

Conduit." dated May 1, 1975, and included as Part 6. Section E, of the Plan for

Evaluation, Repair, and Return to Service of Browns Ferry Units I and 2

(March 22. 1975, Fire).

These temporary technical specifications wrll be effective imediately upon iseance

and vill remain effective until superseded. During the period in wtich these tech-

nical specifications ore effective, each reactor will be masatain"d in cold sbutdoom.

In this condition, the mode switch shall be locked in obutdom, the reactor coelant

temperature will be equal to or less than 2120 FT acid the reactor vill he maintained

in the vented position.

These temporary specification* do not autborise remwval of the fire-affected

features or restoration ef the facility. before such activities are outborised,

these temporary specifications vill be superseded in the whole or in pert.

These temporary specificatioas may othervise be supplimirated, amended, or modified

from ttme to time.

The temporary specifications set forth in this addendum, are in the form of

specified sections, subsections, or page changes a• Identified on the particular

change. These changes are temporary o0ly.
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This todmicae spetfticaties (pme.. 2-7) remtes unchanged.

SAYM? LIMIT

1.1l2.1 ?Fm CLOD0ING ITEGRITY

Delete prosoot esctito (pass& 6-25) in its entirwty and replace with

the follovwtng:
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SAM~Y LrmrT I TM?? TW~ tAW7? SYS1~ SY*T?1 E
LINTTIM SAV"T SYSTEM Sr"INC

1.1 FUEL. CLADDING DnITFCITTY 2.1 "Mj~ CLADDINC PITECIFI

Appltcability

Applies to the Interrelated

variables associated vith fuel

thermal behavior.

ObJect ive

To establish limits which eosure

the Integrity of the fuel clad-

ding.

SPecificatton

A. Whenever the reactor to in the

cold shutdowm condition with

irradiated fuel in the reactor

vessel, the veter level shall

not be les than 17.7 inches

above the top of the normel

active fuel ame.

Aol icability

Applies to the deices •ich are

prowd d to prevent the reactor

syscem sfcy limits from being

meeeed.d

Objective

To define the level of the process

variables at wbich protective

ection is initiated to prervet the

ftel cladding Integrity safety

limit from being exceeded.

Ssmcification

The limiting sfwety system settings

obsll be as specified below:

A. Mavoal operatios under procedural

controls shall be established

to assure the reactor water level

remains 2375 inches above vessel

sero.
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1 . 042.1 3A31i: LDaTING SA~YM SYSTEM SETTITNGS .R . ATE) . M FUTL CLADDIN .G I V.~EaIT .Y

The objective of this specificaticz is to assure that irradiated fuel !- the

reactor vessel reminl cove d t vater at all ties. We pla equipert

as specified in facility technical specificstion is available, this objective

is accomplished sutomtically. This is no longer possible. Accordingly.

pro.edural control of the water level is required as set forth in the specifi-

cation 3.2.A.1.

With the re•ctor in cold shutdown, rapid makeup of coolant inventory Is not

required. The provisions for manual operation under procedural controls provided

by the "TVA Safety Analysis of the BMIP Units 1 and 2 During Operations Related to

Removal of Damaged Cables, Cable Trays, and Conduit," dated MaN 1. 1975. and

included &a Parrt 6, Section 1, of the Plan for valuation. repair, and Bet-••

to Service of Brovns Ferry Units 1 and 2 (Ma-ch 22. 1975. Fire), vill "sure

timely Isolation of leaks by requiring redundant livel alarns end indicators;

double isolation features, one of which shall be operative fro the control

roo. viii prevent draining of the 7essel as a result of any single active

conpnevat tailure. Also, in the unlikely ewent that coolant Inventory is

required, a core spray pmp, capable of Zelivering rated flow, will be available to

provide the required vessel makeup capeablity.

The limiting safety systma scrJA setpoints are not capable of performing their

intended function since the automatie actions they would initiate are unavailable.

However, the facility has been placed in a condition that pravents the zesd for

tnese actions.

1.2/2.2 CTORL COOLANTr SysTr lnECtTy

Delete present specOication in its entirety (pe3es 27-30) *ad replace

with the following:

-oES.
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SATZT LIMIT

1.2 3cAr coLAunI SYSTEI IVWT.RTY

Applicability

Applies to limits OR reactor coelant

eyst4m presmure.

Objective

To establish a limit belw which

the Intesrity of the reactor coolaft

system is mot threatemed due to a

overpr•weeut cendit ion.

Smifieoat ion

A. Th prreastu at the Im0 t point

of the reactor vossel ehall not

exceed 1.375 psig whenever irra-

diated fuel is in the reactor

vessel.

LITING SAFMT• SYSfl1 SMTI"f C

2.2 •O cOuLAW SYSTEM INTETCIY

Applies to te eWvtces utich Jre

fewid"d to prevest the reactor

gaiety limits free boia4

t, 6elles the protective acti4a to

pe*seat Cho proeear.-safety limit

fe hels b aL aeded.

W. ,e reactor vesel boad vest

ae•l $ehll be kept in the or"

pos it lea.

*. POur safety relief Velves vhich

khae accmulators shell be vact-

josel ao each wimt With two valves

powered from each of two 250Y

DCC WP A"rAA.

B[S PO*YAVAILABLE.
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1..'/2.2 RASES: REACTOR COOIANT SYSTEM IrT7ERITY

With the reactor in the cold shutdown condition and with redundant RHF shut-

down cooling capability, pressurization of the reactor vessel i8 prevented.

In the unlikely event that shutdown cooling capability from the M-. system is

lost. manual operation of any ame of the four available relief valves prevents

pressurization of the reactor pressure vessel above 50 peig preserving the safety

lialt. This keeps the pressure low enough to permit addition of water by

& core spray pURP.

Checks of the reactor bead vent and relief valve position

indicating lights each shift coafim control power available for actuation.

3.1/4.1 BeACT P•Ocncrxo SySTtm

Deleto present spociftcsties (pages 31-49) in Its entirety and replace

with the following:
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Y~ ?~? ~M' ~ Y~Y ~IC Wa #~OVU A q1 f~W v t"vrmrv"
... F& &&L'UJf.JP;P (.~ O.' CWVVA= NO =*

'.1 R.EACTOR PROTECTION SYSTE

A!pp icabi Lity

Applies to the instrumntattio

end associated device* which

initiate a reactor scram.

Object ive

To assure the operability of the

reactor protection wyatm.

Specification

A. The aetpoints and minimum number

of charnels required to be

functionthl are listed in Table

3, I..A14. 1. A.

4.1 UACM"O ?•3O 1OW STM

Applies to the Derwlloee of the

imatrvotatLeo e d aesocieted

device@ whicb initiate reactor

Oblective

To specify the tyO drd froqoeecy

of oereittlance to be applied to

the protection instrumentatioe.

Opecification

A. Instramet channels shall be

fwctionally tested and calibrated

as isdicated it Table 3.l.A/4.l.A.



TABLE 3.1.A/4.1.A

REACTOR PROTECTION SYSTEM INSTRUPCENTATION

Minimnu Number
of Functional
Channels per
Trip Syltem

I

Trip Function

Manual scram

SM4 hSh-4iSh
count

Trip Level Setting

NIA

Functional
Test

Frequency

oncelorath

oace/.l5ak

Alarm
Level
Set tins Calibration Frequency

N/A N/A

(1)'|
<5 x 10 cps -5 z 103 cps

(upscale htgh
high)

O cpa (up-

Scale high)

)-3 cps (down-
"c*LO)

onc•/3 months

Notes for Table 3.I.A/4.I.A

(1) The SRM'. are presently connected in the no-roincident mode in the UPS, where any I SIX
upscale high high vili initiate a screm. ei the 4 SIX channals, only 2 are required to
be functimoal.
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1.1/4.1 5ASES! m1cma n0=TCTO $aSTm

The reactor protection syste mwill be available for red Ieortiam Is the

unlikely event that a rod boom" wtvtdrin. TbIa ta bildly Improbable

becoaue the reactor mode switch to locked Is the abotdm positieo Oad the.

control rod directtal eolemoids are electrically dtaormed. The reactor

protection systemo if mctional as doocrtbed is Seetiom 7.2 of the FUAR witb

the manual actsm and the M10'a requiLred Iumct Loel. Tbe SIN's bhve beee placed

in the noe-Coincidemce acrm ,ode to provide autmatic Perm from btab-hlgh

count rate,

3.2/4.2 PRTCTIVE TXSjRU'It AT1(W

Delete present epecificatiam (pagesa 0407) is its Sstirety and

replace vwith the following:
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?!4??1~ flWfl7~?ftE~ Ifs flPV5A¶Tt~ SURVKILZJJC RJtBY~tH!WT-TmzTm omino"s rox onuncw

1.2 PROTCTVZ ,!STRUXKDTATIOh 4.2 ?1q!T=IVZ IW1917MMATION

Applicability

Applies to the plait iaatrms-

tati, which imitates ad cm-

trols a pro4octtivo taMtloa.

Obtyct ye

To aseure the opovobility of

protect ive imst rwimetat i.e.

Specification

A. Surveillance Ins rot tation

The limiting co-ditloee for the

tastruwetation that preovde.

surveillance iaformntion required

in tb4 period durtin which tboee

opecificatiose are effective are

give. In Table ).2.A.

1. Reactor vater level shal-l be

maintained at > 555" &boce

vessel zero.

Appliesa to the Puatoilloae re-

quisieme of the lnatru~mtatlee

that Latistee O eoatrols pro-

ObleCt two

To specity the type aod frnquency

of surwtilemest to be applied to

protect ive imetrumoat io..

A, Survelllente Instrvuentatioi

The earvell~aace requiremnets

00414CLaOCd with the eq#Aipvit~

listed In Table 3.2.A shell be

that tmdiceted In Table 4.2.A.

1. The reactor wanter level *ha3ll

bes verified coca eac~h stift.



TABL 3.2.A
SURVEILALCE INSTRUMYNTATION

(POST ACCIDENT INSTRULWNTATION)

Minimum No.
of Operable
Instrument
Channels

2

2

2

Instruiment No.

LI-3-206 or
LR-3-53 or
LT-3-55

PI-3-54
P?-3-53

Pa-64-50 and
?1-6"-67

T1-64"-SZA and
TR-6-52

TI-64-SSA and
TIS-64-55

Inetrusent

Reactor Vater
Level

S

1

2

1

1

SaMctoT Preossure

Drywall Ptresure

Drywell Tamper-
sture

Su~resston
Chamber Water
Temperature

Suppression
Chabr ater
Level

Control Rod
Position

Neutron Nint-
er in&

Type ld icat iot
and RangLe

Indicator 0" to 60"
Recorder 0" to 60"
Indicator 0" to 60"
Indicator 0" to 400"

Indicator 0-1200 peig
Recorder 0-1200 psi&

Recorder 0-80 psis
Indicator 040 psi$

Indicator 0-400*F.
Socorder 0-400 P.

Indicators 0-400VF.

indicator -25" to
*25in

Coettiuity

Indicator and Re-
corder 0.1 to
10+6 cps
-100 to +10 Dec

(period)

11ish - 14.F

Nigh 4 goo?.

Alarm Setting

Low 2 7", High t 39"

Notes

(1)

Nish 4 1040 psi& (1)

(1)

(1)

(1)

(1)

(2)

to.

Li-44-54A

NA

2 SUN A, I, C,
0

Downecale ) 3 cpe
aetract pe-rit j00 cps
Upscale High - 1V cps
Upscale High-High <5xi0$
Period 2 30 6ec.

(1) 03)

cps
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gOTO FOR TAME? 3.2. A

(1) If con of te Instrument channels m.toinga a paroter abcoul beca

40" Isl of performing Its ixtendmd tunct I@, all opertion web~ ewid

affect the aseociated ayvtm will Ue mawponed unt il the its Is 2Wotuou

to *in''ce..

(2) The control rod poeltice Indicator full-Is rwitchi viill be operable for

evey control rod and viii provide inadication in the central room, or the

control rod poeition viii be verified to be ALUl-la b' a eQmtIMwtY

check of the rull-hi limit switches at the locl panel.

()The following Soures Rafte Noetoring Monmels will be operable n

viii prowide counot rate indication siod &I&~o In the cetral r~ow

SI Chaviel A or C

SRX Otacoel B or D

The alarm. in the control raw will be am fullim:

_=TRIM6

Trip ?imction Trip Action

SRH upscale or in-ope tivo Annunci~ator. amber ligh~t

SN Down Cal* Annunciator, wbtsi 110ajt

In addition, the. 83(s hays bee@ placed in the ace-evincideaee

scram rod to provide for protection aga.inst high otutrac flux.



(F•7;' ACCI-. CAL17,;'•;:"*.' i

1)

,)

3)

I))

6)

9)
8)

9)

Inif mc-ent Chinne OtI t r-.t r nFr 01ntv (=:v

Reactor lWater Level Cnce/6 monthe

Reactor Pressure Once/6 months

Drywell Pressure Once/6 znonthe

tryvtll Tet•per~tuie Once/6 nonths

Luppre sion Ch'uber Water Topemtmr s Omc*6 o•ot

Suppression Cl'ber Water Level Omce/6 woathe

Control Rod Fosition

Neutron Ponitoring (SM4) Oiee•f3 iostuet ).

Drywall Pressur (PS-.64-67) ciac'e/6 notbe

Lach Shift

Laeh Shift

rAch Shift

rach Shift

Each S• Mt

one*/Week (4)

Each Shift~l)Ma ck skirt
Uaeb aift

aI

(1) Control rod pesitlon indicatioe to werify the full-is peeltis will be mintslned en
unit 2. Unit I control rods wich do oat have pesition ldicatine it the ¢ootrol room
will be wheinored at the local penal by use of the full-ti limit witches at luterals'Got to
eoi*@' Onre,1 days.

(2) Tu Sam i will %a functimlliy tooted am "re icy f oen pe • eWA.

(t) Instrument callbratlon viii be verified upon reatomotion, then at the frequency listed.

(4) Instrument check viii be to observe Instru t response as transmitter to removed end returned

tU, ervie. A rde&naant. instruient is not available ffur ecomarison.
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3.2/4.2 BASES: FROTECFIVE ISTRL'tpTATION

Per each perseater in6tiored. a" listed in Table 3.2.A. thee are oqul-

vele0& or redundant chnmnels of iussenmsat*(Lem 8" sated. By conpefri

r"ad41018 bhcuO. twe chemal. a seer eostLnmmo smrveLllace of s'tromeat

perforsmoce is available. Avy devitLoa L a reodiiag will seaoelcate so

early rocalibretiSa9 thereby maistaitatg the qrulity .f the Instrumbnt

fte rTwdeat milteriag of reactor vesel tewel will be sufftcient to

PQWi6o the epOreo8 r with 1ntat.tiom• h 1hk to t o*teiawls the adequacy

at thatoolnt, isvemasey. In additioe, serfilliag of the reactor vesel

wiil be d&tested by verifyi•g that reactor vessel water level is not rislig

to as ,bo||melly high level. The approach of abnomal conditiomn will be

breught to the "porator's attenition by audible slams.

Instrumentation has bean selected to provide control room indication of

Sdeq4ute inforsation regarding status of the drywell pressure and ctomre-

ture and torus water level and toeurature. Monitoring of tiaforuatLon con-

cerning key primary coentaiment parmeters will ensure that sufficient con-

trol of these parameters can be manually initiated in a timely smnnet.

A ainf.a of two channels of the SfM)'a. each on separate power supplies.

vill be operable. Each channel will provide indicatiLon of count rote and

pr-vide &larms as listed in Table 7.5-l of tie FWAt.

An automatic scram from high-high :ount rate of any SR•'a channel as well as

a manual scrap will be available. one control rod drive pu" each for unite

I and 2 will be kept in operation and all the accuulators vill be kept

charged .with nitrogen and water. Vie scram pilot valves and pneumwatically

controlled valves to scram each contro; unlit vil be operable.

-. • -,j . " .. o
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3.2/&.2 BASLS: PROTEET!VI INSTILNeTATIOll (COrTIE )

Control rod position indicatlon to verify the full-is position viii b-0

imntaiaod on unit 2. The continuity of all the full-it liLit aOitchea

On wait I %ill be mositored periodically. Under the ondLtiLons to be

filtalved In Temprary Techmical Specification 3.3, th. probability of a

Control red vfibdrawl is aLnilficantly ler tbo that following a acres

from normal cnoditions.

',ereactor water level will be nominal•y maintained at a level greater

thaun ?ý7" but iess than 39" as indicated on U-3-53. Above or below

• .r..-eve. vi." give an aluam of "Reactor Water Lervel Abnorm a." 27"

,rjýatior -n 1.9-3-5-1 corresponds to 555" above vessel zero.

3.3/4.3 !zACrlIvTy O•1•miL

Delete this speciflcation in its entirety (paege 104-121) aad replace

vith the fol¢gll •
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.IMITING CONDITIONS FOR OPERATION StIRV~1I IANC~ RrouI'D~1rrS
SLTRVEILLkNCE REQUIREMMS

3.3 REACTIVITY COMiROL

!_.policabilltt

Applies to the operational status

of the control rod system.

Objective

To assure the ability of the con-

trol rod system to control reac-

tivity.

Specification

A. All control rods shall be in-

serted in the full-in position.

B. The directional control valves

shall be disarmed electrically

for all control rods.

C. The manual valves in the drive

water supply shall be in the

shut position to prohibit rod

ovement.

D. The control rod accumulators

shall be charged.

E. Two SRll channels shall be

funct ional.

., •c..ntrol] rod drive pump shai1

1,%. in !.ervice.

! 4.3 REACT IV[TY CONTROL

ApplicabilitL

Applies to the surveillance require-

amets of the control rod system.

Objective

To verify the ability of the con-

trol rod system to control reac-

tivity.

Specification

A. Control rod position shall be

verified in accordance with

Table 4.2.A.

B. Each directional control valve shall

be verified to be electrically

disarmed at intervals not to

exceed once every 3 days.

C. Lach control rod insert drive valve

shall be verified closed at intervals

not to exceed once every 3 days.

D. The accumulacor pressure shall be

checked once a day.

E. The count race shail be recorded

once each shift.

F. The :cntrcl rod drite puz.;.

dl.izharge press,.re shasl -e

cn.ecie' once each s..ift.
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3.3,4.3 BASES: REACTIVITY CTRO1L

To prevent an inaeaortent or spurioue withdrawal of a concrol rod the direc-

tional control valvec.of each control rod have been electrically disarmed. As

a further preceution, the valve in the drive water supply to each rod will be

closed. In the unlikely event that a control rod does become withdrawn, teo

channels of the S;RN'o are required to be available for visual indication of neutron

level. Althomah the SR)is mey not Immediatetly respond to a single rod soveient,

they would be adequate to monitor the approach to criticality. Also the SRX'a are

connected in the non-coincideace @cram ode to provide rapid rod insertion from

a high-high count race on either SlM. Additionally, a menual scram will also be

available. To aesure that the control rods con be ermmed. the control rod

accumulators are required to be charged vith nitrogeo anod waer prmsure and A

control rod drive pm*p is required to be It service. To provide additional iwdicat-on

of 8 control rod vlthdrawal. the control rod position indicator full-It uwvlchaa

wiii be functional for every control rod and will provide Ineictaion L the cosated

rone or the control rod positlo will be verified to be fll- i by a ront•auit.y

check of the full-in limit witch at the local panel.

3.1/4.4 &TAIDBY LIQUID COMIRO7r S"ySTDI

Delete present sactio in Iits entirety (pages 122-129) and replace with

the following:

9.-165 0 - 7 .. 63
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1.IMtTtmi : CO"n~ITIONS PON nFERATION etieviti t Lire semit anewrt
SURWILLUKE RRAORMO*TS

1.4 STANDBY LIQUID CONTROL SYSTEI

Applicability

Applies to the operating statue

of the Standby Liquid Control
System.

Objective

To assure the availability of a

system with the capability to
ahut duwn the reactor and ,ain-

tain the shutdown condition vith-
Out the use of control rods.

Sper ftcatiom

4.' STANDOY LIQUID CONTROL SYSTEM

A. Normal System Availability

1. The standby liauid ent, rnlI

system shell be functional
at all time.

2. The inJection line menial
isolation valve 63-524 will
be closed except when the
syates is required for
ergancv Injection.

Applicability

Applies to the sarveillance recuire-

meats of tl,, Standby Liquid Control

System.

Objective

To verify the -perability of the Standby

Liquid Control System.

Specification

A. Normal System Availability

The operability of the Standby

Liquid Control System shall be veri-

fied by the performance of the

followins tests:

1. Atleast esce per inth zach

samp loop shall be function-

* ally tested.

2. At least once during each

operating cycle:

a. Check that the setting of

the system relief valves

is 1425 + 75 oSIg.

b. Manually initiate the sye-

tem. except explosive valves.

Pump boron solution through
the recirculation path and

back to the Standby Liquid

Control Solution Tank. Mini-

msa pump flow rate of 39 gpm

BEST COPY AVAiLABLE
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LIMITitNG CONIJITIO~iESFog OPERATION
Rl~VUTLtANC *~utfiilinirv

3.4 STANDBY LIQUID CONTROL SYSTD(

3. Op•eratton vith Inoperable
Creponents:

L. From and after Eme date
that a redundant compo-
nent Is made or found to
be Inoperable. Specifica-
tion 3.4.A.1 shall be con-
sidered fulfilled. The
I"sperable c€oonent shall
be returned to service vith.In
seven days.

4.' STANIDBY LZQUOb CONTRL SYfSTEM

against a system head

of 1275 psig shail be
verified. After pumping

boron soluttin, the eye-
tem shall be flushed

with deanieralized water.

e. Kenamnlly initiate one of
the Standby Liquid Con-
trol System loops and
pump de-ineralized water
lIto the reactor vessel.

This test checks explo-
ato* of the charge an-
crated vith the testce
loop, proper operatiom of

the valves. and pum.
operability. Replacement
charges shall be selected
such that the age of charge
in service shall not exczed
five years from the manu-
facturers assembly date.

d. both systems. Including
both explosive valves.
shall be tested in the
course of two operatinc
cycles.

A. Surveillance with Inoperable
Components :

I. When a component is :o.,nd to
be inoperable, its redurdant
comenent shall be demon-
strated to be operable
Imedietely and daily there-
after until the inoperable
copponent is repaired.

BEST COPY-AVAILABLE
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LTM!?13 mwflTTInK~ Pt~t flPPUA??t~I SzIIRLLANMC 3•MIWDITSLTKITTOC C1?R1 MOMS FOR OPERATION

3.4 SIANICBY LIQUID WONTROL SYSTEM

C. Sodium Pentaborate Solution

At all times vhen the Stefldb7
Liquid Control System Is re-
quired to be operable the fol-
lovint conditions shall be not:

1. The not volume - ceocentra-
tion of the Liquid Control
Solution in the liquid feo-
trol tank shall be main-
tained as required La
YFiure 3.4.1.

2. The temperature of the
liquid control solution
shall be maintained above
the curve shown in Figure
3.4.2. This Includes the
piping betveen the standby
liquid control tUnk and
the suction inlet to the
pumps.

4.4 STANDBY LIQUID CONTROL SYSTEM

C. Sodiu Pentaborate Solution

The folloving tests shall be
performedl to verify the avail-
ability of the Liquid Control
Solution:

1. Volume: Check at leaat
so"m pee day.

2. Temperature: Check at
Imsat one per day.

3. Concentration: Check at
least once per month.
Also check concentration
a" time water or boron
is Adad to the solution
or solution temperature
is below the temperature
required in Figlrt 3.4.2.
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SASIES: STAKDBY LIQUID CCTOL SYST13 (Continued)

C. (Cost ined)

?be volume conmtnration requirment of the soluti are soch that

ai'uald evaporation occur frm amy point vithin the curve, a low level

alarm viii annunciate before the temperature-coeaeetratLoa

require ts are exceeded.

The quantity of stored boron includes an additional margin (25 percent)

beyond the amont need" to shut doew the reactor to alloy for

possible imperfect mixing of the cboical solution i& the reactor

water.

A minium quantity of 4,160 gallons of solution having a 13.4 percent

eoditum pentaborate concentration or the equivalent is reqtired to

meet this shutdom requirement as defined in Figure 3.4.1.

Experience with p operability indicates that the hmontly test, is-

combination vith the tests during each operating cycle, is sufficient

to maintain pump performance. Various coonents of the system are

individually tested periodically, thus making unnecessryr more

frequent testing of the entire system.

The solution temperature and volume are checked at a frequency to

assure a high reliability of operation of the &sytm should it mr

be required.
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S STANDBY LIQUID CO91TOL SYTSTZ

A. The purpo. of the liquid control oystan Is to provide the capability

of Usmetaanieg thu reactor is a cold sbuhdom condition &*@maio

that eose of the withdraw control rods can he Inserted. To set

tbLa objective, the liquid control system Lt de#LImod to Inject

a quantity of boron that produces a coeentraciam greater tbhe 00 prm

of boare in the reactor core ia lose thas 125 &Lauzee.

The miaLman 1lmtetLoe on the relief valve soettlngIt Lantended to

prevent the lose of liquid control solution via the lifting of a

relief valve at too iow a pressure. The "pper limit on the

relief valve settings provides system protection from overpreseure.

B. Only one of the two tamdby liquid control pimping looV4 is seedeA

for operating the system. One inoperable pimping circuit dose Gt

immediately threaten shutdown capability. Azoarance that the

remaining system viii perform Its intended function -I that the long-

term average availability of the systm is not reooced is obtained

from a one-out-of-tvo systom.

C. LArvel indication std alarm Indicate w*etber the solution velum hao

changed. vwhich night indicote a po"eible oolnrie concentration cabeae.

The test interval has been established in consideration of the"

factors. Temperature and liquid level alara for the system are

annunciated to the control room.

Tha Solutios is kept at least 10 F above the Iaturation tempreatre

to guard against boron preclpitatioc. The margin to inclu•ed in

Figure 3.4.2.

3.5 /'.5 COIUZ A.'; cc,47:•we'z Coc,:.r• S•'.SE•

Delete the presnt specification to-its entirety (pages 0lJO-15Ob) and

Insert the following:
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DqlTINr, CON4DITIONS FOX OPERATOI~

1.5 ODIZ XMD COWTAIMtMWT COOLING

Gr~V If C2U~ 2vntilaMFwY

4.5 CM AIIP COWI-AIWMDFI COOLI~
SYSTEMS

Applicability

Applies to the operational

statue of the core end Conetan-

ment eooling systems.

Objective

To assure the operability of tCa

core nd containment cooling

systems under all conditions for

which this cooling capability is

an essential respons. to plant

sbaormli t Lea.

Sp•cificet ion

A. Core Spray System (CSS)

1. Vhai the reactor vessel

it atmospheric and irra-

diated fuel Is in the

reactor vessel, at least

one core spray loop with

one P- end available

diesel generator shall

be capable of deliverizn

flow.

B. pestdua1 ;feat Re-oval System
(PHRS) C:etalnment and
S. •h n thow-. :ýO o

1. When the reactor vessel

AppleLs to the wmrvilloa.e reqeire-

am of the core and suppression

pool sooltag systms vi& tbe coffee-

pd Iimting conditima• for

WretLo sI is effect.

Of( t iv%

To wrtfy the operability of the

.ewe, and uPpreasio pool cooling

7mnO uer all coMditio"s for

bdch this cooling capability is an

GmOaL6al roopemoe to plant aboormm-

litieas.

AMification

A. ore Spray System SS)

1. Core Spray Systsm Testing

MFrequency

a. pm upon restoration
operability and monthly there-

after

b. Motor opterate4 upo restoration
valve operabili- and monthly there
cy after

1. Ww It is determinsd that

am core spray loop with one

pump and evailable diesel gene-

rater 1s Lncapatle of delivering

I
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.ulrrw COff~iTIONS FMR OfPEATIONf

IS*. CORE AND CowTAIOUNT COOLU~r,

SLIRVYYLLANCE RMUkEIN'TS

SYSTEMS

ts atmospheric and irra-

diated fuel is in the reactor

v0e6el, at least one IN loop

with two jnmps or two loops

with o0e pump per loop shall

be capable of manual opera-

tion. Diesel generators

must also be available to

power the pumps. A service

water supply must be evail-

able.

C. RI• Service water Systen (pyySWS)
Emergency EoAipownt Cooling Water
System (EEC-iS)

1. When the reactor vessel is

atmospheric and irradisted

fuel is in the reactor vessel,

4 (or 3) INd pumps must be

functional and aligned to RHB

header service corresponding

to the 4 selected W pum(pe

(2 of vhich may have corres-

ponding heat exchangers on

one ROSW header thus requiring

on-ly 3 RJRSW p.mps).

2. At all tiem.a 2 RmRSw pimps

which are capable of auto.

macic reatertins shall be

a.5 COC! AND C3rA:•IN'T COOLI14C

SYSTLDS

flow, another core spray pump

With an available diesel gene-

rator shell be selected, and

oil active compooerts in the

flow paths shall be Lmediately

dasonstrated to be capable of

delivering flow.

B. Residual Heat Remval SystCn (•'-RS)

(Cemtsir.mr~rt and Shutdown Cooline i

1. Residual Heat Removal System

Teat 1u4

Item Frequency

a. Pump Upon resto dto 10

operability and monthly there-
after

b. ?otor oper- Upon restorstion
sted valve and monthly there-
operability after

2. Vhen it is.determined that one

Rig pu"p (c€itairment and sup-

pression pool cooling) or asso-

ciated heat exchanger is Incap-

able of delivering flow and

removing heat at a time vhen flaw

capsbilit.y and heat removal is

required, the remaining PJ8

pump and associated heat exchanger

and avae.1blt diesel generator,

erw all active components In the

flow patns shall be demnwstrated
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.lTrrIMC CONDIT IONS FOR OPtRATION

1. 5 COKE AND) CO97A I MINT -24LIWC
3YSTM~

aStigned to Z=3 heed.,

service wLit me rou aaagomd

to each beader and riLa•g

continuously. Fach Pump &hall be

OssIgned to a separate diesel

power supply.

D. %Gtantenance of Filled Discharge

Whinyt: the core spray system or

IM systelm are required to be

RImcttOU8.a the dLscharSe piplnag

f110 the p• discharge of these

srstems to the lost block valve shell

be filled. The condensate head

teak shall be hligned to serve the

discharge piping of the RM and

:S pumps. The pressure indicators

os the discharge piping of the IRU

and CS pumps shall indicate not

less than listed below.

di,5 Ct3Z AND OUNAIlOMWI COOLI"C

to be capable of delivering

flow and heat r~Vsl intnedl-

ately msd weekly thereafter until

the inoperable lit PUN and

asoocsated beat oxchangor Is

returoed to service or as alter-

sate ptoo and heat eachasger

with *a available diesel gSee-

rotor selected and rerified.

C, IM Service Water Syste- '.1•4-'SI'

And Emergency truqlrent C•olinr

Water System (EEC.JS

I. MlM Service iater System

tach of the 4. (or 3) PIJSW

pwe and associated essential

control valves om the RH) hoet

exchanger. headere shall be

demonstrated to be functional

upon restoration and or..e eve-y

three months thereafter if not

in continuous service.

2. EECW System

Each of the 2 RHRLS; pumps assigned

to EZEW service rill be in con-

tinuous service. Associated

essential control valves n .'.-e

EECW headers shall :e der.,:r•a.ed

to fwnction once every three

mont he.

11-75-20

PI-75-48

?1-74L-51

PIZ-74-65

70 psi&

-0 pits

70 psil

70 psi&
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LIM1TII CO4ZDT1O5 701O?'"

3.5 ODt AIAD COMTAtr•W! *.CZSYSTV0

mF

M M _ZO rA n OT COOLT.

30 wb it to 4etermimed that ase
SImm and SaOsecLted ces-

towt elei s as OM beat

MhMIOV header is ineapable

Of deltwe-iag flew at I time

V6 flew delivery capability to

required, the romstaial ROSW

imso aid associated heat echang-

ore ae evalloble d41il Saie-

rateor. 04d all active C"e

Vemasts it the flav patba shall

be demoearted to be capable

of delivering flow Lmmediately

aen weekly thereafter until the

Latoprable ItOSW PiP to returned

te service or an altertnate

pum is selected and verified.

4. Whet it is detevmimed4 that one

3)5Pumw and associated con-

trol valves on an EZCH header

is incapable of delivering flow

at a time vei1 fleVw delivery

capability is required, an

alternate 1.111W pump on a cot-

responding diesel generator shall

be selected and assinted t' the

saw ECWI header.
P
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1.5 CORZ AND CO.fTAI!IM COOLIN 4.5 CORE AND CONTAINET COOLIN

5ip tgtancs of Filled Discharre

Tbe fallowin• SgryelIlan require-

smea schall be adbored to to asawre

tbot the discherge piping of the

core spray system sd JM system

are filled:

I. Prior to the operatioa of the

MiWS and core spray systems, the

discharge piping of these systems

sbell be vented from the high

point ad wter flow determined.

2. Follviag a-y period where the

ILit or core pray systms have

met boe" required to be opera-

hie, the discharge piping of the

mm•mctiemal Systom shall be

vmted from the high point prior

to ths return of the syste. to

seevice.

3. -. the PA3LS and CSS are required

to he functional the pressure

indicatore which monitor the

diacherse lines shall be moni-

tored 4aily amd the preanure

'4j.d



1002

3.5 M MSS COti AWD C WrAUOPCWT COOLIN SYSTD6

3,S.A Core Spray SySt-- (CSS)

The sore spray loop provides aem of seoemel OWNL of supplyin

water to the reCoveoe l. Te• , y 0.( o core spray pum is

l nce" of 10 tie.6 the unt of water reqeired to cool, the reactor

sore 'a its preent sabtdom comLitLa. Powr operaties of the

reactor will not be permitted , tberefare, the margin available for this

purpoee will Ismcreaas wLth time. -Technical Specification 3.5.A and

3.5.5 require that at least three •pu will be available to '4sure

that adequate coolLun of the fuel is accmpltshed. $aver,

caiderably more *4u-pent is available, including.d; diti•on•l core

spray, PHR. control rod drive, condens&to booster, botwe2l sad rav water

pumps. As noted in the i-troductIon availability of tbese cau-porneots

vill be MaxAlnzed.

Analys•s hae bee= performed to doastrst that Is ercess of 15

hours is available to restore core cooling if for Sme unfores•-E

reason cooling is interrupted. Studies were performed to ohm that a

Core spray loop could be manually placed in operm ios in less than one

hoar. Hence cmaiderable margin is available for manual actuation.
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-3.5 SAM!: CORE CONTAMM~N COOLINGC SYSTEMS

3.5.s Rshidual Heet imoWal System (MMS) (C40tairanat and Shutdovn

The decay Met remval requiremts for one unit is the cold shutd4on

coaodtion cas be caoservatively mt by the operation of one RI pw

d its associated PU beat azchn-anr Ln the abutdwvo cooling mod*.

TIe total beat load for the heat ezchingor is estimated to be less

then me-fourth of the beat exchanger capability under the required

flow and tperature conditions. At least three MM pU and

4sociated heat exchangesr on each unit amr capable of delivering flow

and removing tin decmy beat. The low decay heat sod absence of pressure

Idech could foster an unacceptable lose of coolant allows ple time

for manal operstion in accordance with established operating tastruc-

tios.
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P. SES: Mgt An COWTAINMI'T gO= IT STVM

30.9C M)@ Service water System trxeftey SeuIpmeit Cooling Water
&_$can (EECWS)

Tb. decay beet rm l 00m"6 laer requvrsmte for two units in

the cold sbodom esedtsoe am be omru' tively mc by the operation

o oem a UJI p on em e h auebampo a each wmit. * o U KS pwee

is required foresdc wmit If the emtr are usiLg beat exchangers ubicb

ea not eO the am emte Sm 1beader, Four ISM pumpe are

proooetly available ond Nimble of delivering floe to meet this require-

amt. Lose thema te4f she floe delivery capability of each pump is

needed to ra the p wt desay beat for each unit. The low decay

beat level end amle fU delivery capability allem ample time for

10al operation in aseevime with establiabod operating instructions.

The standby emerecy equ1pnac cooling water (7XJV) requiremets

for two units in the cold abshtdo codition can be adequately met

by the operation of one peep on an EEC header. The UOCW

&Ystem is not required foeeramovl plant shutdowm operation because

the required cooling water is supplied by the plant raw rooling

water system. The principel immete uged for ZW flaw ia in

the event thec a diesel oeSime ahould be started. In this case.

.ECW flow oust be established at once. To meet this requairmnt.

two 1.W Pumps assaigned to Z.M service are runmning continuously

vith each "sign"d to a seperate supply header. Either header

will supply all flOe requirents. In addition, two other RJ.HSW

pumps are available and capable of delivering flow by manual opera-

tions in accordance vith establishad operating instructions. The

two RUMSW pumps which are running continuously are assigned to 4.16

kV shutdown boards which how sa•eociated operable diesel generators

and the pumps are arranged with automatic restart provisions in

the event that board mdeaveltage should occur.
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3.5 USES: CORE A•cD CONTAUOWT COLC SYSTOG

3.5.D Maintenance - -Filled Discharge Pipe

If the discharge piping of the core spray and Ml system -re net

filled, a vwter hasmer can develop in this piping wben the pum and/or

itpus are started. To minfmise damage to the discharge piping and to

enure added margin in the operation of these ryft"Or this Tabcsic8al

Specification requires the discharge lines to be filled thecever the

systin ia in 1 functional condition. If & discharge pipe Is not filled,

the pumps that supply tOt line ="t be semed to be nonfmunctional for

Toclmlcal Specification purposes.

The core spray wd MHR system discharge piping high point went is

visually checked for water flev prior to any puzp operation to ensure

that the lines are filled. The visual checking will avoid starting the

core spray or RKM systen with a discharle line not filled. In addition

to the visual observation and to ensure a filled discharge lie other

than prior to Lasting, a head tank located approximately 100 feet above

the discharge line high point supplies -etup water for these systeas.

System discharge pressure indicators *.:* used to dster•min the water

level above the discharge line high point. The in--Lcators Will reflect

approximately 30 peig for a water level at the higb point and approxi-

mately 70 psig for a voter level gt the bead tank mad are monitored

daily to ensure that the discharge lines are filled.

3.6/4.6 PRD4ARY SYSTI• BOLmDAlY

Delete the present specification in its entirety (pages 151-175) and

substitute the folloving:
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3.6 ?RWTIRY LYSTT4 SOUVDAiY

Applicability

Applies to the status of the

reactor coolant systems.

Obiective

To assure the integrity of

the reactor coolant system.

Specification

A. Thermal end Pressurisation
Limit at tons

The reactor vessel head bolting

studs shell not be under tension

unless the temperature of the

vessel head flange and the head

is treater than 100a70

a. Coolant Chemlistry

Reactor water shall be sain-

cained within the following

limits:

Conductivity.
10 unhos/cm@235C
Chloride, 0.5 ppm

C. Safety and Relidf Valves

Four safety relief valves which

have accumulators shall be

functional on each unit vith

tvo valves powered from each

of two 250v DC MOV boards.

D. Reactor Vessel 1ead Vent

The reactor vessel head vents shall

be in the open position.

A.6 f.Doo2 SYSTM SO GcrA3Y

Applicabil ity

Applies to the periodic w~iGAti@Q

SAn testing requitremts for the

reactor coolant system.

Objective

To determine the cmditiou of the

reactor coolant system and the

operation of the safety devices

related to it.

Sp9cif icat ion

A. Thermal and Pressurizatsion Lisitations

We the reactor vessel head bolting

studs are tenaioned and the reactor

is in a cold condition, the reactor

vessel shell temperature iwmedistely

below the bead flange shall be per-

u tly recorded.

1. Coolant Chemistry

1. A samle of reactor coolant

$boll be analysed:

a. at Least every 96 hours

for conductivity and chloride

too content.

b. at least every 8 hours for

conductivity and chloride ion

content when the continuous

conductivity monitor is

inoperable.

0
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C. Safety and Relief Valves

The position indicating lights

for the four sfety relief valves

spocifie° in 3.6.C.1 aball be checked

each operating shift to confirm

coutrol power available for actua-

tics.

D. Reactor Vessel Head Vent

The positios indicating lights on

the ,eactor vessel head vents

shall be chocked each operating

shift to confiru the valves are

indicated to be in the open

position.
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C. A/;, A BASEL THEMtAL ANC PRESSUIZATION LIPITATIONS

?Tightening the studs on the reactor vessel head flexes it slightly to

brine together the entire contact surfaces adjacent to the "0" rings

of the head and vessel flange. The reactor vessel bead flange and

head are constructed such that their initial maximum Wiir is 100 F. as

cited in paragraph 14.2.7 of the safety analysis report. Therefore, the

initial minimum temperature at vhich the studs can be placed in tens.on is

established at 1.00 F * 600 F or 1007F.

PA:;ES: COOIANT CFEMIST7Y

Materials in the primary system are primarily 301. stainless steel and

the Zircaloy cladding. The reactor water chemistry limits are estat.ished

to preve,-t damage to these materials. Limits are ;laced on cond,4ctivt'•y

and chloride concentrations. Conductivity is limited becasue it is

ously measured end gives an indication of abnormal condition'. and the

presence of unusual materials in the coolant. Tb- chloride limit is

RPe-ified to prevent stress corrosion cracking of stainless steel anl

is based on established relationships betveen stress corrosion, chloride

concentrations and dissolved oxygen. Zirca6oy does not exhi1it si--ir

stress corrosion failures.

When conductivity is In Its normal range, pF and chloride and other

imp'.rities affecting conductivity must also be vithin tbe.r nor--a•

range. Wý,en conductivity becomes abnormal, then chloride measurements

are made to determine vhether or not they are also out of their norm&a

operating vallues be:aues conductivity could be high due to the prese.-e

of a Leutra. salt vhich vouid not have an effect on pH or chloride. "n

some types of vater-cooled reactors, cornductivities are In fa•t rnig'.

Oue to purposefT. additlon of additives. :n the case of BWF's however;

vhere no additives
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ar.' ý oed end where near neutral p4 is Sairtuisted conducti•ity provides a

very 4ood meacsure of the quality of the reactor water. Significant changes

thprvin .'rovide t.e operator with a warninig mechanism so he can Investigate

andM1e4edy the --adition causing the change before liZmiting conditions. with

resPect to variables affecting the bouralis of the reactor coolant. are

exceeded.

Metho'ds available for correcting the oft-standard conditions. Include using

t'.e :Iean4r demineralizer, r.:.:ing the input rote of impurities. or

ch3hn9itn the supplY O• cooling water. The conductivity of the reactor

C-,,ant is cnotinuously monitored. The sampes of the Coolant which are

taken every .t hours will serve as a reference for calibration of these
monitors and is considered adequate to assure accurate readings of the
monitors. If conductivity is within its normal range, chlcrides and other

is;..rities will also be within their normal ranges. The reactor coolant

n.aa,;es vwil also be '4sed to determine the chlorides. Therefore, the

somplinr frequency Is considered adequate to detect long-term changes In

the chloride jtoeontent' Reactor Coolant smling ts increased to on*e per

shift when the continuous cond,ictivity monitor is unavailable.

* .'/ .(,.' P•AS=: SATF.Y AND R•LIEF VAVS

With the reactor In the cold shutdown condition and with low decay beat,

tour safety relief valves are more than a4equate to ssere the Integrity

of the reactor coolant systems. Control power from different 250V HOV

hoards assures availability •f two valves even in the unlikely event of

loss of a 250V WV board. S'rvoeiilsnce checks each shift assures cortrol

;-Over is available for valve actuation.

... /.••) BASESý PEACýP.. 1=•e-_M FM VEV.-T

ailntai.r.in the reactor vessel h,id vents in t•e Open position with the

RNI. shutdOwn eosiing system In service keeps the reactor vessel at Ltospre-

Pis pressure when in the cold s•-.tdovn condition. Zurvellance checks of %ne

posLtion indicating. lights are made each shift.

BEST OPY AVAILABLE
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3.7/4..7 CMrTAIWS.N.T SYSTM.S

Delete the present specification

LIMIT:NG CONtITIONS FOR OPEILATION

3.7 CWrTAIWNT SYSTEM•

Applicability

Applies to the status of the

primary containment system.

Oblect lye

To monitor pressure and teo-

erature of the primary con-

tainment system.

Speci ficat ion

A. The suppression, chamber water

level and temperature shall be

morLtored (see Table 3.2.A).

B. The dryveli pressure and

temperature shall be monitored

(see Table 3.2.A).

In its entirety (pages 175 throught 216)

SMER11LA.MERE PQU I WEN "Is

4.7 CWrDK. SYST'MS

Mpltciability

Applies to the prissary contaLnment.

Obiectivt

To verify the pressure and temperature

of the prLmary containment.

SI• pe f iioatiton

A. The suppression chamber water level

end temperature shall be checked

*oae per day.

B. The dryvell pressure and temperature

shall be checked once per day.
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3.7 UASES: COKM.AflO'2r SYSTEMS

This specification ensures indication of adequate information regarding

status of the drywell pressure and temperature and suppression chamber

water level and teperature. Monitoring of information concerning

kAy primary containmet parmeters vii. ensure that sufficient control

of these parnmeters can be maually initiated in a timely •anner.

3.8/4.8 3.AIOACTIVz MATERIA3LS

Pages 217-220 are unchanged. Page 221 - replace vith the-ettached

page which retitses specification 3.8.5.6. Page 222 is uanchanged.
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I IN~?¶N~ envnT~TnNe ?fla flPFIAIflN sb"Rvrl LfJ-4Cr rEOU XRATNUMI~~utr L'J.SCI CO"!OUN FOROLWISO
M 8.adiosctiv* 88ses released 'romeach units turbine and reactor
building roof vents, tlie radvasce
building roof vents, and :he muan
stock $hall be continuously mni.-
toreA. To accompltsh this, at
least one reactor building end
one turbine buildin; vent mooo-
taring pystem per ;;it shall beoperating whenever that unItJa
building ventitlabon system Is
LAI service. Also one radvaste
building systen vent ontticoring
channel shall be operating Vhetn-
ever the raduaste building venti-
lition Systas is In service. At
least One gain stack monitoring
channel asialt be operating when.
ever anY units air ejector,
mech=s!;cal vacuum pucp, or a
Star.dby gas treatment system tralri
is in service. if :Orm1l moot-
coring system.s are not available,
ttporary znitors or other systems
shall be used to =-cnitor effluent.1
A monitoring channel may be out
of service for 4 -hours for func-Clonal :estfng and calibration
vwchout providing a temporary
moaitor.

9. The pritmury c,'a•.-', s.hall
be purred thr..e standby gas
tceutnent sy:ten.

1

I

4.8.1 Airborne .ttlueits

C. tsdtolotcail Env tronsent al
Monitoringt Proras

An environmental ,onitertit progta'f
shall be conducted as deecrfbed below
rAd outlined In Table 4.A.F.

1. Atwolh.er I M ovitorinK

a.

I

The atmospheric rnoiterlt
network Is divided 1"It
three subptr,up% o ot12 isottitortnit statono of

wh~ieh 9 atatlo"% shall be
operable at all times. The
monitorifn starlons ate
shown 0 FliRure 4.8-1.
These momitortng locations
are subject to chanpe derctC-
dent upon continued evalu-
tic of the eniVror!jc'1tal

cIitorilng progrtt.. T:e sta-
tlon a! Nj €cle Shoal* w1il 'A
used as background refcietcr.

tEch rwo1tor shall be car-able
of contIntaOusly G•-*lI!" ri,
at regulsted flow of appir..-
mately three cubic feet I'-'
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3.6/4.6 RADZOLOGICAL INVINI'-Z-AL MCN!7ORM6 PROGRAM

Tbhe. is so chmge tc thi specificcatio (pape' 223 239).

3.9A.'9 Delete. the pr-esent specification in its .utlwety (Vege. 240..248) WA
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.DM G0 CONrTIoNS FOR OPERATION 8t

1-9 AUX311ARY E.ECRICAL SYSTE4 M,,

Applicability

Appl.s to the &uzLlejy electrical

]zer system.

ObJective

To asmure an deqmte sipply of

electrical pwer for those systems

reqired for safety.

smeification

A. AuxiliW7 Electrical Equiment

FM the cdition of both units

1 and 2 in cold sbutdma, the

followi4n conditions apply except

as specified in section 3.9.B.

1. Two off-site sources of pows

to the sbuztdown syitem availa-

ble from either the 50 kY

@Ystem (bac~kfeeding) or the

161 kV transmission system.

2. 3 diesel geaerators available And

their associated 4 kV shutdown boards

All . kV shutdown boards energized

unless offeite poer Is lost.

3. 4 kV shutdown bus 1 or 2 energized.

4. &bOV shutdown boards associated vith

each unit are energized.

.5. Under voltage relays oz the three 4 k
shutdown boards associated vith the

functional diesel generators shall be

availale.

V3 XUfANCE RUIRZEM

9 AUXILIARY EZC ICAL SYThU

Applicability

Applis to the periodic testing

requiremeat. of the Madxliary

electrical ervtow.

ObJective

Verity the capability of the

auxiliar electrical system.

eificat ion

A. Auril.ar7 Electrical Equipment

1. Diesel Generators

a. Each diesel generator shall

be NaMely started and loaded

once each month to demonstrate

operational readiness. TTe

test shall coatinue for at

least a =*-hour period at

7% of rated load or greater.

During the monthly generator test

the diesel generator starting air

compressor shall be checked for

operation and its ability to re-

charge air receivers. The opera-

tion of the diesel fuel oil

transfer pumps shall De demonstrated.

and the diesel startini time to

reach rated voltage and speed sha;:

be logged.

I
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4 *.JAT.O- kUP 0?1EP.A71CWI ~ 'V

IL . ARY .. EC7RICAL. SYS-TE4 4.9

4Yr.lp lcabili ty

'pplies o the auzlllary electrical

'av u-wtemo

Tfb asez* an adeCqute esupply of

eleetriceL pqTr for those syutem

ftqI~zt4 fcc @afety.

::",v.t "'cut Ion

A.. Auxz7fi.r:! Liectricas Equipment

For - he condition of both wdlta

I wt 2 In colA abutdovn, the

fcll.w-r% conditions apply except

sP ecifiLed in sectioa 3.9.3.

Two off-site souces of pwer

to the shtdown sysetm availa-

tle trv-. either the 5W kV

system (backfeedi•g) or the

lf,1 kV tsnsmissitn system.

2. _ diesel gmarators available ,.nd

. ctated . kV sbutdo'n boards.!

A &V el~utcov, ,rds eneit1zi-d

lave .,f~qlte _j.er Is lost.

4 i. -O. 8 n bi&bs ,•w riergized.

,ASC.OJ .tdovn 's.,,. -easocialed -lth

!~ ~ - -an thd tt~ep 4 kv

,At ,I P. j" dbAociAtted Vitt"

: tJesci $..v:D#ors 6' le

ALVX IL V M. Z AL 7y .-MM

Applii;,..-1:

;.iPSlies to the periodic teltinn

w"iwz~~e't of the a"IhIwr

electrical systms.

Objectiv -

Verity the capability of the

waillarl clectrical systez.

Specifleation

A. Auz~lary Electrical

1. Diesel Generators

a. Each diesel e-neralor

be manuaally savarted wazo Lowltr'

ow* each month to den-.rstrate

ype tmti•al read4inezi. The

test shell continue fma •

,a.at a aav-'..,'- .&"

7% of rated loa .

D •I•II the J r'hAy it : r.:t

the diese: geneaat-,r -' .. aa:

comprtssor has;2 be ... .,. Sor

operatLio, *r.d it aL.&,.v 0 -e-

chiarge air reLPAver- .: . "

tion of the diese; flci iii

ind The Iie~el -arryns IA,,e t.,

reicL rated v-,)i. v f,31 , i'

tr '.)ged.

te.
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LIMITING CUNDITIONS FOR OPERATION SURVEILLANCE REJIRE£METS

4.9 AUXILIARY ELECTRICAL SYSTEM

b. Owe a intb the quantity

o diesel Awl available 0a.ll

be Imged.

e. Zscb diesel generator shall be

given an annual inapectlon In

acceidaee vwith Instructiloo

beaed on the manufacturer's

reenend©ationms.
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~..AUXZWf E.ECýPJCAL SyS-7!N

6. 25V DC shutdown board

batteries and chargers for

the three ftuntlocal boarda

006t be avlalable.

7. The 2%V unit board batteries

and 0.attery cha&tet fot eaen

batter and asso•iate battery

boars must be functional.

8. batteries., chargers, buss.e, =nd

feeds to the four SRI( channels

specified in Table 3.2.A shall be

operable in each unit.

9. There shall be a ainimm of

103,300 a•.Uona Oa diesel fuel

in the standby diesel generator

Tuel tanks.

D. Cold Shutdown on t'nltl 1 And 2 With

Inoperable Equ Ipent

l. * rom and after the date that oft-

site power Is reduced to one source,

another source must be restored

vithin seven days.

2. When one of the three diesel gene.

rators becme Inoperable and a shut.

down bus and 3-4 kV shutdovn boards

are available, 2 days ar allowed

.9 AU.ILIAPY ELE'".CA1. SY'-TM

4. Once a month a sample of

diesel fuel shall be er.ecek4

for quality. .-he qua.lity

shall be vithin t"e acceptable

lmltast specified in .able 1

2. D.C. Power System - %,nit

Batteries (250-Volt) Diesel

Generator Batteries (IZ--;'olt)

And Sbutdovn Board Batteries

(250-volt .

a. Every week the specific

gravity and the voltage of t"e

pilot cell, and tepera:t.re

of an adjacent cell ard over-

an battery voltage shal.: be

measured and logged.

b. •'Very tbree moeths the

meaaurements shall be made o"

voltage of each cell to nearest

0.1 volt, specific gravity t.

each cell, and te-perata.re :f

-very fiflft. cell. . hese

mearu.reents sýha. be llozel.

3. Wndervoltage Felays

a. O•ce every ort-'.5, tr!e
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-LVU`?iM. CUWDITIOIS VIOR CFEP.ATION

AUXILIARY r".ECTICAL SYSTEM

to coplY with 3.9.A.2

3. When one -kV shutdovu board

18 Inoperable, both otf-site

161-kV transmission lines and

both common station transfor-

mers shall be available sand the

remaiing 1,-kV shutdown boarda

and asasciated diesel generators,

and all 48V emergency shutdown

boards shall be f.nctional.

4. From and after the date

that one of the three 250-Volt unilt

batteries and/or its associated

battery board is found to be inopera-

ble for any reason, the WRC shall be

notified within 24 hours of the situm

tion, the precautions to be taken

during this period and the plans to

return the failed component to an

operable state.

5. From and after the date that one of t

three 250-Volt shutdown board batteri

and/or its associated battery board I

found to be inopere':e for any reason

the N'RC shall be notified within 24

hours of the situation, the precautic

to be te-ken during this period and tY4

SURVEILLANCE FOt1I]U>OS

4.9 AUXILIARY ELEMTRICAL SnYZM

conditions under %hich the

utdervoltage relays are re-

quited shall be simulate4

vwith an un•ervoltage or each

shut•down board to denonstrate

that the associated diesel

geweraror will start.

b. The undervoltage relays which

start the diesel generators

from the 4-kV shutdown boards,

sall be calibrated annuaLlY

for trip and reset and the

meeasurments logged.

B. •peration with Inoperable £Fuireet 4
1. Vhen one common station trmns-

former, or one 161 kV line is

found to be Inoperable, all

diesel generators and associated

boards must be demonstrated to be

funoctions• immediately, &rnt,•L

,he thereafter.

'as 2. When one diesel generator is

.s found to be Inoperable, the

remaining diesel generators and

assoclated boards sraal! be

,nI demonstrated to be funct;'r..,.

,e- immedlately and daily there~fter.
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.I1CTNG CzSDITI:rS FOR OFEATION

3.') AMX•IARY ELEC,'RICAL SYSTD4

I9 - I

I..9 AUMfl.APY MECMTICAL SYS-MZ

plans to retuzu the fail"

cNPObm~t tc, an opesable

state.

3. WVen m 'e -kV shutdovn board Is

found to be inoperable, all re-

maainsg 4-kV shutdov-n boards and

two associated diesel generators,

shall be demonstratad to be

fuctionsZ., i=e!.iste.y and daily

thereafter.
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3.9 BASEL A!MnWY POWER SYSTED4

The auxiliary power system consists of 3 fumctionally oareble diesel

generators (A, B, 4 D) capable of automatic start on lose of Ycltode to

their respective 4-kV abutdan boadsm. The C diesel feed is Inoperable

but Its associsted I4-kV shutdown board in available. The MW shutdown

boards IA, IB. 2A, and 23 are operable vith at least one source of powr.

All the 48(N reactor MOV boards 1A, 12, iC, 2A, 23, & ?C are operable with

at least one source of pover.

The requirements of this specification are based on the minim'm complement

of equipment to redundantly maintain the reactor in a sa&' condition. The

capacity requirements of this mode of operation can be adequately addressed

with two diesels. The third diesel is to accodato loss of oft-site

pover and single failures in the diesel generator plant.

All 14-kV and 48MV boards are available and the sbutdovn busses are avail-

able. With a single failure in an of the 4-kV and 48ov board or feeders,

diesel power can be directed to an adequate complement of equliment to

ace•odate the shutdovn mode. This is accomplished by either feeding the

required bow-ds and their associated l-)ds directly or by feeding two boar4s

f one d.esel through the backfeed capability of the Shutdon bus.

There are eight 250-volt d-c battery systmm *ack of which eosists of

a battery, battery charger, and dietribution equipnt. Three of these

systems prvvide power for umit control functions, operative power for

unit motor loads, asd altem ative drive power for a 115-valt a-c unit

preferred motor-generator set. Ine 250-volt d-c system provides power

for clmon plant and transmission sys-tes control functions, drive powr

for a 115-volt a-c plant preferred motor-generator att, and emergency

drive power for certain unit large motor loads. -he four reaining systems

deliver control power to the 4160-volt shutdown boards.
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3.9 RA=.: AUXMLIAPY ROWM SYSTD4 (Continued)

Each 2 50-volt d-c shutdovo board control power supply can receive povsr

fram Its ovn battery, battery charger, or frca a spare charger. The

chargers we povered from normal plant auxiliary power or from the stand.

by d.esel-drlven generator system. Aro resistance short circuite b&tVeM

the control power supply and the ahutdowc board a" cleare by fumes located

in the respective control pover supply. Each power spply is located In the

reactor building near the shutdown board it supples. Each battery Is

located in Its •%u independently ventilated battery roo.

The 250-volt 4.-c syste m Is so arranged, and the batteries sited such,

that the )-oes of any one unit battery will not prevent the safe eooldovn

of both uzitim in the event of the loss of offslte power and single failure

in any one unit. The loss of one 2 50-volt a board battery a&ects

bormal cntrol paver only raor the 4 16 0-volt shutdown board vhich it supplies.

The station battery sL.pplies loads that are Dot essential for safe shutdoun

and co-oldow of the nuclear eysten. This battery vas not considered in the

accident load calculations.
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'*.9 USE

The monhuly tests of the diesel generators are primarily to check for

failures and deterioration in the system since last use. The diesels vili

be loaded to at least 75 percent of rated power while engine and generator

temperatures are stabilized (about one hour). The sinmes 75 percemt load

viii prevent soot formation in the cylinders and injection noosles. Opera-

tion up to an equilibrium teprature ensures that there is no overheat

problem. The tests also provide an engine and generator operating history

to be compared with subsequent enSine-generator test data to identify and

to correct any mechanical or electrical deficiency before it can result in

a system failure.

Battery maintenance vith regard to the floating charge, equtllzing charge,

and electrolyte level rill be based on the. manufacturer's instruction and

sound maintenance practices. In addition, written records will be main-

tained of the battery performance. The plant batteries will deteriorate

with time but precipitous failure is unlikely. The type of surveillance

called for in this specificetion is that vhich has been d ustrated through

experience to provide an indicas.ion of a cell becoming irregular or unser-

viceable long before It becmes a failure.

The equalizing charge, as recoem ded by the manufacturer, is vital to

maintaining the Ampere-hour capac'.ty of the battery, and vii be applied

as recommnded.
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3.10/4.10 COREa TERATIclS

The present technical specificatioa (paes@ 249 * 260) remaLas

unchanSed.

3.1l UNIT 3[L•IT 1 AND 2 WACTIMKS

AMd a DOW Specificatlo as indicated ou thi attached ahlet,* p. 260s.
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LIIICCO"DI1TIOYS FSM OPMATION SUMI&LAMi MUM=V~W

3.11 UN= 3/UNI1T I AnD 2 tUffOACT19@

Applicability

Applies to ocnstruction activities of

unit 3.

Obiect iv.

To assure that unit 3 conatruction

activities do not adversely affect

the safety of either unit I or 2.

Specft icatton

All operationl, tests, aind other

activittes associated with the

cotnitruction of umnt 3 that can

affect the safety Of

either unit I or unit 2 are

prohibited.

0



1025
3.11 UASES: VWi 31pW1lr. I APIW DnW .Io

Interface docinsttion that presents the reselta of SAulys48 to 6da10"trate

that adverse effects asaociated vith interaction btwom wait 3 and either

unit I or Unit 2 Sre not available. Sim*o the arro.gnt of safety systenm

Is Such that adverse affects are possible, further de*rs4dties to either

unit I or unit 2 Should not be a8lod until the interactimo anlysis Is

completed.
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5.0 Kk.;oR DE•IGN r• .ns

The presOnt technical specificasic;oa rmaia mch ed,

C.I0 AMTD(fISTIATIVE COM S

Thpreszmc speciLfcation rmains unchanged (pa.e. 363 - 2"8) rZcept delter1
pa 285 and mabstitute the following pages vwhch contain a new table 6.8.A
and Its bases.
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TAMZ 6.8.A

Wmnima Shift Crw Requlriesinte

Shift Position

shit D1.0m' (SE) 1

Aistant Shift nineers (AS) 1

Licensed Reactor Operator 1

Wht Operators (uD) 2

Assistant alt Operators (AUD) 6

Health Proles T*chnlclan 1

Other Persomel 2

3dn'± Shift CrwV A

me of License

airo
SW

30

LO.

Notes: 80 - Senior Reactor Operator
70 - Reactor Operator

No" for TNble 6.8.A

7 position 1i U*ruly filled by an assistant shift ewwn'er, but

as a lniama It my be filled by a liensed reactor opsrator. Vben

the Incumbet Is not a senior reactor operator, he shall sot be assig;ed

duties requirLng him to direct licensed activities of reactor operators.

As a result of the daage created by the fire to varlous rmits 1 and 2

cables, a mnmber of safety sysetm camot be operated frm the eoctrol

roo. IquilOPt mnStoring and opertion is now required frran varlos

positions located throughout the ftcllity. Analyses have shown that In

exress of 15 hours are available to perform these varlous task&. In

addition, studies hav * perforumed to uoess the asount of time
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requjr.d to pwfors theeo MMIAl operwatlom in.c•i•g Co 6amratlon oa

6dltlmal equipmet rallupee. Iebult$ of these studios hve abom

that oePatim Oe e410POt for vl1hic the am% degredatlam Is tpoeleced

co~ad be achieved In a time lntorwal of sevmal boes. Thee. studies

Wore peformed Vith the uarampon of a shirt crw at 10 am. The additimal

me.a required pro vida -raig -as well as to a.11w for -coatinued SMaIteain

&WW porfetmace of those mnual aetloom. It is orpected that two of

these ftw m woual be used for that pmpoeo. *vhe the equipmot isa

algmd a descrtbed Ia Appendix A to *W ,ty Analysis of the Dw"

Ferry ftclear nwrts units I and 2 bming Opmrattms PAUteld to ftwva1

of med Cble., mble Trys, and Coults,m dated My 1, 197M, the

odalmum emy isse eoul be rTdu•cd.
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UNITEO SrATIRS
NUCLEAR REGULATORY COMMISSION

WASHINOTON. D. c. 2•|5&

SAFETY EVALUATION BY TilE DIVISION OF REACTOR LICENSING

SUPPORIING ANENDMEINT NO. 9 TO FACILITY LICENSE NO. DPR-33

AND AME'DMENT NO. 6 TO FACILITY LICENSE FO. DPR-52

(CHANGE NO. 10 TO TECII1aICAL SPECIFICATIONS)

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PdWER' PLANT, UNITS 1 AND 2

DOCKET NOS. 50-259 AND 50-260-.

I NTRODUCTION

On March 22. 1975, a fire at the Browns Ferry facility resulted in

substantial damage to power, control, and instrumentation wiring. 7he
facility is not operational and is in a coleI shut6own condition with

fuel in the core and the vessel vented to the containment atmosphere.
Although many systems were damared, the facility has been maintained
in a safe and stable condition utilizing a substantial number of systems

and components. In fact, the functioning systems exceed the mini.num
number usually required for a facility in cold shutdown condition.

In order to prepare the facility for repair of the fire damage, vital
equipi.ent to protect the core [row damage is being reconnected, or

rerouted or verified to be free from the fire affected wiring or
systems. Many of these vital systems are being modified to manual
control rather than automatic control to isolate them from spurious
operation resulting from interconnection with fire damaged wiring
or systems. Some systems or components are being disconnected or
locked in a safe configuration. The primary system mode switch is,

by administrative control, locked in the "shutdown" mode.

Before any repair and removal of cables and systems from the fire
affected zone can be au-horized, all of the necessary vital systems
must be protected, isolated, or verified as free from interconnection
with any of the systems or cabling which is to be removed. lhese
activities of rerouting, reconnecting, verification, and isolating
systems from potential interaction virh systems or wiring to be
removed are presently in progress.
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The available systems and components to provide plant safety under

present conditions, while the facility is in cold shutdown and the

plant is being configured into a co.idition protected against possible

adverse interaction resulting from repairs and restoration, have been

reviewed and appropriate technical specifications governing this

period have been established through conferences between the staff

and the licensee and submitted for approval by the licensee. This

safety evaluation describes the protection required to provide
adequate safety during present conditions. It does not address or

authorize cable removal, cutting, or repair of the fire affected

zone. Any such authorization will be addressed in a subsequent

safety evaluation.

EVALUATION

I. Nuclear Safety

The control rods are each fully ioisertd in the core. The reactor

mode switch is locked in the shutdown posit'on, the control rod

directional control valves, which provide the drive fluid to with-
,draw the rods, have been electrically disconnected, and the manual

valves in the drive water supply lines have, been closed. In this

condition the core is subcritical and cannot be made critical.

Under the present low pressure, low temperature conditions,
there are no equipment malfunctions or single operator errors
which could cause any control rod to withdraw. Nonetheless, rod

position is to be verified in the fully-in position on a regular

basis. The control rod position indicator full-in switches will

be operable or the control rod position will be verified to be

full-in by a continuity check of the full-in limit switches at

the local panel.

In addition, the electrically disconnected condition of the control

rod directional control valves will be verified by visual observa-
tion, along with visual observation of the closed position of the

manual valve in the drive water supply lines.

In addition to the manual scram, an automatic alarm and scram

function has been added for the operable source range uonitors,

even through this is not ordinarily a function of this system.

This system will detect any approach to criticality and will
both alarm and automatically cause scram action to drive the
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control rods in if for any unforeseen reason they might have
moved outward. The control rod accumulators will be maintained
in a fully charged condition. A standby supply of borated water
is available for injection into the reactor to further ensure
a subcritical core. These systems provide a high degree of assurance
that the facility is protected against the occurrence of criticality
under present conditions.

2. Core Cooling and Water Inventory

Under present conditions, the fuel remains in the core under cold
shutdown conditions (less than 212 F and atmospheric pressure).
Core cooling is presently beýing provided by the operation of one
residual heat removal (RHR) pump and associated heat exchanger.
Decay heat which must be removed to prevent fuel damage is very
small, amounting to less than one-fourth of the heat exchanger
capacity of one RBR system. Nonetheless, two RHR pumps and
heat exchangers are required to be operational by the technical
specifications and at least three RHR pumps and heat exchanRers
are presently available on each unit. The low decay heat level
provides ample time for manual operation of backup equipment.
The RHR pumps take auction from a recirculation loop and puup
water through the RHR heat exchangers in which reactor decay
heat is transferred to a separate RHR service water system. In
the event that the RHR pump providing flow should fail, the second
RHR system for the unit is functioning and can provide ample
cooling. In the event of the failure of the single valve in
the suction line, heat removal can be accomplished by the
generation of steam in the core which is vented to the contain-
sent through the open vent valves or backup relief valves. The
condensed steam returns to the torus which can be cooled by
either of the RHR systems operating in a torus cooling mode which
does not depend on the failed suction valve. Makeup coolant to
the core in this mode of operation could be provided by either of
the RHR pumps or the core spray pump taking suction from the torus.

Analyses have been performed to demonstrate that in excess of 15 hours
is available to restore core cooling if for some uaforeseen reason
cooling is interrupted. Studies were performed to show that backup
systems could be manually placed in operation in less than I hour.
Considerable margin is. therefore, available for manual actuation.
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The decay heat removal cooling water requirements for two units
in the cold shutdown condition can be conservatively met by the
operation of one RHRSW pump or one heat exchanger on each unit.
One RHRSW pump is required for each unit if the units are using
heat exchangers which are not on the same service water header.
Four RHRSW pumps are presently available and capable of delivering
flow to meet this requirement. Less than one-half the flow
delivery capability of each pump is needed to remove the present
decay heat for each unit. The low decay heat level and ample
flow delivery capability allows ample time for manual operation
in accordance with established operating instructions.

The standby emergency equipment coolin, water (EECW) requirements
for two units in the cold shutdown condition can be adequately
met by the operation of one RHRSW pump on an EECW header. The
EECU system is not required for normal plant shutdown operatio.n
because the required cooling water is supplied by the plant raw
cooling water system. The principal inmmediate need for EECW" flow
is in the event that a diesel engine should be started. In this
case, EECW flow must be established at once. To meet this require-
ment, two RHRSW pumps assigned to EECW service are running con-
tinuously with each assigned to a separate supply header. Either
header will supply all EECW requirements. In addition, two other
RHRSW pumps are available and capable of delivering flow by
manual operations in accordance with esLablishad operating
instructions. The two RH1USW pumps which are running continuously
are assigned to 4.16 kV shutdovn boards which have associated
operable diesel generators and the pumps are arranged with
automatic restart provisions in the event that board undervoltage
should occur.

In the present cold shutdown vented condition, with no pressure
and low temperature in the primary system, there is no source to
cause piping damage. Loss of coolant through inadvertent draining
is minimized by locking valve positions so that w.'ater cannot be
drained from the vessel. However, evep in the event of loss of
coolant inventory either of the RHR pumps or the core spray pump
are capable of taking suction on the torus and providing water
to the vessel. Even beyond these pumps there are additiona&' RPR
pumps, core spray pumps, and even hotwell and condensate booster
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pumps capable of supplying coolant to the vessel. Although
the technical specifications do not requirt that these pumps
be kept functioning, the technical specifications !ýdo provide that
the licensee will not deliberately remove any of the pumps or any
other component capable of achieving the objectives of the techni-
cal specifications from service except for maintenance required to
prevent a substantial innrease in the risk of failures to the
component or other functi.,iing system.

3. Electrical Power

"'he electrical energy to operate the systems required to maintain
adequate cooling of the core is provided by redundant offsite and
onsite power supplies. The offsite power is available through
two 161 kV circuits connected from the power grid to redundant
shutdown busec uhich in turn supply power to all four 4.16 kV
emergency buses. To prcvide p:,wer in the event of loss ot the
offsite power supply, three of the fo"r plant diesels are func-
tioning along with their associated emergency buses. Only two
of the three are required to supply a sufficient amount of
electrical energy to power vital equipment. The emergency diesels
are cooled through the emergency coolant water systcm which is
presently continuously operatinC and has been configured to auto-
matically transfer to diesel load in the event of loss of offsite
power to assure that these pumps automatically provide sufficient
coolant to the diesels to protect against overheating. Redundant
250 V batteries and their associated distribution systems are
available-to provide DC control power as ne:essary to the required
system.

4. Minimum Shift Crew Considerations

As a result of the damage created by Lhe fire to various Unit I
and 2 cables, a number of safety systems cannot be operated from
the control room. Equipment monitoring and operation is now
required from various positions located through the facility.
Analyses have shown that in excess of 15 hours are available to
perform various tasks involved in transferring to the various
functioning backup systems. Manual operation of equipment for
whirh the most degradation is experienced could be achieved in
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a time interval of several hours, and the licensee has indicated
that these operations could easily be accomplished by a shift 0
crew of 10 men. We have required a shift crew of 14 men. The
additional four men required provide margin, as well as to allow
for continued monitoring during performance of these manual
actions. it is expected that two of these four men would
be used for that purpose.

5. Quality Assurance

In connection with the work of configuring the plant so various
systems and compor,;nts are free of potential interaction during
fire damage removal and facility restoration, the QA procedures
have recently been clarified to focus on this work to assure that
they conform to the approved QA program. The previously approved
QA program itself has not been modified.

6. Unit 3 Construction Activities

As a result of interfaces between Unit 3 an.' Unit I and 2, the..
technical specifications do not permit operations, testb, and other
activities associated with the construction of Unit 3 that could
affect the safety of either Unit 1 or 2.

7. Summary

In its present cold shutdown cordition, the facility has been
protected from damage to the core by disarming corntrol rods so
that no mechanism is available which could result in core
criticality. The available functioning equipment is adequate
:o provide ample coolarTt flow to keep the core cooled and
exceeds the minimum required for cold shutdown by the technical
specifications governing facility operztion prior to the fire.

The technical specification changes assqociated with this amend-
ment reflect the changes that are necessary to account for .the
present condition of the plant. Certain additional controls and
equipment requirements not required in the pre-fire technical
specifications have been added to provide additional assurance
that the plant will be maintained in a safe and stable shutdown
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condition during the present activities of preparing for the"
restoration program. The technical specifications associated
with this amendment include these- added controls and equipment

requirements.

Except as necessitated by the physical realities that exist due
to fire damage, no safety limit, limiting condition for operation,
or surveillance requirement in the pre-fire technical specifications
that is pertinent to the present cold shutdown condition of the
plant has been modified, relaxed, or deleted by this amendment.
The resulting technical specifications continue to provide
adequate protection to the health and safety of the public and,
by accounting for the actual existing condition of the plant
systems and components, they minimize potentially unsafe conditions
or actions. With the plant locked into a shutdown convdition and
considering the very low amount of decay heat geneLation from
the shutdown core, the probability of any accident involving the

release of radioactivity from the site is very loy and the
potential consequences of any accident are correspondingly
low. In view of the foregoing, we conclude that the issuance
of these amendments does not involve a significant hazards
consideration.

CONCLUSION

The changes in technical specifications authorized in connectioq with
this evaluation result im enhancement of safety under present condi-
tions, as discussed above. based on these considerations, we have
concluded that: (I) because the change does not involve a significant
increase in the probability or consequences of accidents previously
considered and does not involve a significant decrease in a safety
margin, the change does not involve a significant hazards consideration,
(2) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner,

and (3) such activities will be conducted ;n compliance with the

Commission's regulations and the issuance of these amendments will
not be inimical to the common defense and security or to the healLh

and safety of the public.

Date: Hay 9, 1975
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UNITED STATES NUCLEAR REGULATORY COflSSION

DOCKET NOS. S0-2S9 AND S0-260

TENNESSEE VALLEY AUTLORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY OPERATING LICENSES

Notice is hereby given that the U.S. Nuclear Regulatory Commission

(the Commission) has issued Amendment No. 9 to Facility Operating License

No. DPR-33 and Amendment No. 6 to Facility Operating License No. DPR-52

issued to Tennessee Valley Authority which reivsed Technical Specifications

for operation of the Browns Feriy Nuclear Plant, Units I and 2, located

in Limestone County, Alabama. The amendments are effective as of their

date of issuance.

The amendments revise the Technical Specifications, taking into ac:ount

the present condition of plant systems, so as to assure that the two

units will remain in a safe and stable posture during the period of plant

shutdot.-n resulting from damage due to a fire which ýccurred on March 22,

197S. The amendments do not authorize removal of fire damaged components

or systems or restoration of the facility to operable conditions. This

will be subsequently considered.

Tho application for these amendments complies with the standards and

requirements of the Atomic Energy Act of 1954, as amenied (the Act), and

the Commission's rules and regulations. The Commission has made appropriate

findings as required by the Act and the Commission's rules and regulations

in 10 CFR Chapter 1, which are set forth in thc license amendments, Prior

public notice of these amendmentf is not required since the amendments do

not involve a significant hazards consideration.
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For further details with rcspect to this act-ion, sec (1) the*

application for amendment dated May 8 , 1975, (2) Amendment No. 9 to

License No. DPR-33 and Amendment No. 6 to License No. DPR-S2 with

Change No. 10, and (3) the Commission's related Safety Evaluation.

All of these itcms are available for public inspection at the

Commission's Public Document Room, 1717 H Street, NV., Washington,

D.C. and at the Athens Public Library, South and Forrest, Athens,

Alabama 35611.

A copy of items (2) and (3) may be obtained upon request addressed

to the U.S. Nuclear Regulatory Comzission, Washington, D.C. 20555,

Attention: Director, Division of Reactor Licensing.

Dated at Bethcsda, Maryland, this 9th day of May, 1975. -

FOR TIE NUCLEAR REGULATORY COMDISSION

Robert A. Purple, Chief
Operating Reac'ors Branch #1
Division of Reactor Licensing
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ATTACHXCT III

LETTER FROM THE NRC TO THE TVA DATED JUNE 13, 1975, WITH ENCLOSURES

A)MENDMNT NO. 10 TO LICENSE NO. DPR-33

AXERDKENT NO. 7 TO LICENSE NO. DPR 7 52

SAFEYY EVALUATION

FEERAL REGISIER NOTICE
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASMINOTON. 0. C. .IGS1

Docket Nos. 50-2S9
and S0-260

Tennessee Valley Authority
ATTM: Mr. James E. Watson

Manager of Power
818 Power Building
Chattanooga, Tennessee 37201

Gentlemen:

The Commission has issued the enclosed Amendment No. 10 to Facility
License No. DPR-33 and Amendment No. 7 to Facility License No. DPR-52
for the Browns Ferry Nuclear Plant, Units 1 and 2. These amendments
include Change No. 11 to the respective Technical Specifications and
are in response to your request dated June 2, 197S. Copies of the
related Safety Evaluation and the Federal Register Notice are also
enclosed.

The amendments revise the Technical Specifications, taking into account
the present condition of plant systems, so as to ensure that the two
units will remain in a safe and stable posture during the period of
defueling and fuel storage in the fuel pools. The plants will be
maintained in this condition until completion of the repairs of damage
resulting from the fire which occurred on M-arch 22, 197S. ;We have
completed our review of your proposed plans for removal of fire-affected
features and find them acceptable. Accordingly, pursuant to Mr. Rusche's
letter to you dated April 17, 1975, these amendments authorize you to
comence removal of fire-affected features upon fulfillment of the require-
ments of Technical Specification 3.10.H.

Our review of your proposed plans related to restoration of Units 1
and 2 is continuing and will be the subject of a subsequent approval
action.

Sincerely,

Robert A. Purple, Chief
Operating Reactors Branch #1
Division of Reactor Licensing

Enclosures:
See next page
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Enclosures:
1. Amendment No. 10 to License No. DPR-33
2. Amendment No. 7 to License No. DPR-S2
3. Safety Evaluation
4. Federal RegisterNotice

cc W/enclosures:
Robert If. 'ltrquis
Generanl Ceunsel
629 New Sprankle Building
Knoxville, Tennessee 37919

Athens Public. Library
South and Forrest
Athens, Alabama 35611

Mr. Thomas Lee Hamnons
Chairman, Limestone County Board

of Revenue
Athens, Alabama 3S611

Anthony Z. Roisman, Esquire
Berlin, Roisman 6 Kessler
1712 N Street, N'
Washington, D.C. 20036

cc w/ enclosures & incoiming
Ira L. yeers, M.D.
State Health Officer
State Departm~ent of Public Health
Statc Office Building
Montgomery, Alabama 36104

Mr. Dave Hopkins
Environmental Protection Agency
1421 Peachtree Street, XE
Atlanta, Georgia 30309



1041

UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASkINGTON. 0. C. 6I515

TEWNESSEE VALLEY AUTHORITY

DOCKET NO. S0-2S9

BROWNS FERRY NUCLEAR PLAST UNIT 1

AMNDMEN7r TO FACILITY OPERATING LICENSE

Amendment No. 10

License No.*DPR-33

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated June 2, 1975, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended

(the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Comission's regulations;
and

•D. The issuance of this' amendment will not be inimical to the
comon defense and security or to the health and safety of.
the public.

2. Accordingly, the license is'amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment and Paragraph 2.C.(2) of Facility License No. DPR-33

is hereby amended to read as follows:
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"(2) Technical Specifications

The Technical Specifications contained in Appendices A
and B, as revised, are hereby incorporated in the
license. The licensee shall operate the facility
in accordance with the Technical Specifications, as
revised by issued changes thereto through Change
No. 11."

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY CO1WISSION

Robert A. Purple, Chief
Operating Reactors Branch #1
Division of Reactor Licensing

Attachment:
Change No. 11 to Technical

Specifications

Date of Issuance: 'JU 1 3 W7
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTONi, 0. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. S0-260

BROWNS FERRY NUCLEAR PLANT UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 7

License No. DPR-52

I. The Nuclear Regulatory Conmission (the Comission) has found that:

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated June 2, 1975, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Conmission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regulations;
and

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public.

2. According!y, the license is amended by a change to the. Technical
Specifications as indicated in the attachment to this license
amendment and Paragraph 2.C.(2) of Facility License No. DPR-52
is hereby amended to read as-follows:
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"(2) Technical Specifications

The Technical Specifications contained in Appendices A
and B, as revised, are hereby incorporated in the license.
The licensee shall operate the facility in accordance with
the Technical Specifications, as revised by issued changes
thereto through Change No. 11."

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Robert A. Purple, Chief
Operating Reactors Branch #1
Division of Reactor Licensing

Attachment:
Change No. 11 to Technical

Specifications

Date of Issuance: Ax 13 WS
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ATTAOC-E.VT TO LICENSE AMENDMENT NO. 10 TO LICENSE NO. DPR-33

AND LICENSE X.IENDMENT NO. 7 TO LICENSE NO. DPR-52

(CHANGE NO. 11 TO THE TECKNICAL SPECIFICATIONS)

DOCKET NOS. 50-259 AND S0-260

Theie page changes refer to pages of the "Technical Specifications and Bases
for Browns Ferry Nuclear Plant, Units 1 and 2, effective prior to May 9, 197.

Revise Appendix A as follows:

Remove Pages

8 through 26

27 through 30

31 through 49

SO through 106

107 through 121

122 through. 129

130 through 150b

Insert New Pages
asis

8, 15

27, 28

31, 33, 42

50, 54, 59, 81, 99, 100

108, 109, 115

122, 123, 124, 125, 126, 127, 128

130, 131, 131a, 132, 133, 134, 135,
136, 143, 144, 145, 146, 147, 148,
149

151, 152, 166, 167, 168

175, 176, 176a, 206

221

240, 241, 242, 243, 244, 245, 246,
247, 248, 249,'250, 251, -52, 253,
254, 254a, 255, 256, 256a, 257,
258, 259, 260, 261, 262, 263, 264

270A, 270B

28S. 285a

151

175

221

240

through

through

174

216

through 260

285
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FACILITY OPEWT=G LICENSES DPR-33 AKD DP.-52 "

INTERIM TECHNICAL SPECIFICATIONS AN BASES

MROWS FERRY NUCLEAR PLANT

UNIT I A•D UNIT 2

)o
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;AYTTY LIMIT Lfq•'CTINC SAFFr' SYS?"- 'ZTTTW,

1.1 FUEL CLADDMN TWT!CRITy

Applle bility

Applies to the interrelated

variables associated with fuel

thermal behavior.

ObJect yve

To establish limits which easure

the integrity of the fuel elcd-

ding.

Specsfication

A. Whenever the reactor is in the

cold shutdown condition with

Irradiated fuel in the reactor

vessel, the water level shall

not be les than 17.7 inche$

above the top of the normal

active fuel gone.

2.1 WU CLADODIN lIrTEZTY

Aselfibility

Applies to the devices wbich are

prrwided to prevent the reactor

syetem safety limits from being

69ee~ded.

OV1*ctive

To define the level of the process

variables at which protective

action as lnitiated to prevent the

fuel cladding integrity safety

limit from being exceeded.

Specifilcat ion

The iLzntLup safety syatem setting.

shall be as specified below:

A* Manual operation under procedural

eantrols shall be established

to samuce the reactor voter level

remains Z378 inches above vessel

neroo
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1.1/2.1 ASES: LDC=T•G SAFETY SYSTDE SUMTIMrS R.IATED TO PVrL CZADD)•IN MITEGRnFY

The objective of this specification is to assure that Irradiated fuel In the -

eactor vessel remains covered with water at ,1a1 tims. When plant equipment

as specified ia facility technical speciflcation is available, this objective

is accomplished automatically. This is no longer possible. Accordingly,-

procedural control of the water level is required as set forth in the specifi-

cation 3.2.A.l.

With the reactor in cold shutdown, rapid mskeup of coolant Inventory is not

required. The provisions for manual operation ucder procedural controls provided

by the TVA Safety AnAlys4.s of the BM units I and 2 Included as PNrt V1, Section E,

of the "Plan for Evaluation, Repair, and Return to Service of Browns Ferry

Units 1 and 2 (March 22, 1975, Fire)" viii assure tirely iso.ation of leak3 by

requiring redundant level alarms and indicators. Double isol.tion features$

one of which shall be operative from the control room, vwil prevent draining of

the vessel as a rtsult of any single active cmponent failure. Also, in the

unlikely event that coolant inventory Is required, a core spray pup, capable of

delivering flow, vill be available to provide the required vessel makeup

capability.

The limiting Safety systems scram setpoints are not capable of performing their

Intended function since the automatic actions they would initiate are unavailable.

However, the facility has been placed in a condition that prevents the need for

these actions.
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AAMM LIN"? LDUlTINC SAFMTY SYSTEM SETTING

1,2 REACTOW COMlANT SYSTEM InTGRIT

Applies to limits on reactor coolant

.yetim pressure.

Oblect lve

To establish a limit below which

the integrity of the reactor coolant

*ysate is not threatened due to an

overpressure condition.

Specifitaet ion

A. The pressure at the lowest point

of the reactor vessel shall not

exceed 1.375 pail whenever irra-

diated fuel is in the reactor

vessel.

2.2 A.ACTOR COoL.'T SYSTEM IT=RITY_

Appl icabil it-,

Applies to the devices which are

provided to prrvent the reactor

system safety linits from being

exceeded.

Objective

To define the protective action to

prevent the pressure safety Uinit

from being exceeded.

Speci ftet ion

A. The reactor vessel head vent

valves shall be kept in the open

position.

B. Four safety relief valves which

have accumulatora shall be funct-

loIal oa each unit With two valves

powered from each of two 250YV

DC HDV boards, whenever the reactor

vessel head is bolted in place.
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L.2/2.2 flASES: REACTCAI COMMITY SYSITD flrr=U

With the reactor in the cold shutdown condition and with redundant M shut-

down cooling capability, preasurization of the reactor vessel ie prevented.

In the unlikely event that shutdown cooling capability from the I=t system is

lost, manual operation of any one of the four available relief valves prevents

pressurization of the reactor preez-re vessel above 50 psug preserving the safety

limit wbhenever the reactor vrssel head Is bolted in place. This keeps the

pressure low enough to permit addition of water by a core spray pump.

Checks of the reactor head vent and relief valve position indicating lights

each shift confirm control power available for actuation.

It
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.ThTT1?C ~rnDTTIe~IS Ff3 41P?3ATION
-MM -O M PC OnU-- - ancT' 5UONComv -w1Y~%~w

1.1 REACTR IPCYt UIOII SYSTEK

ftplicability

Applies to the Instrumetation

and associated devices which

initiate a reactor acres.

'Objective

To assure the operability of the

reactor protection rvjtem wbenever

irradiated fuel .is in the reactor

vessel.

Specification

A. Whenever irradiated fuel is In

the reactor vessel the secpoints

and ainim number of channels

requIred to be functional are

listed In Table 3.1.A/4.1.A.

41 REACTOR IOTECTION SYSTI

Asplicability

Applies to the sumrvillasce of the

Instrumeatation and associated

devices vhlcb initiate reactor

scram,

Objective

To specify the type and frequency

of surveillance to be applied to

the protection Inutrunentation.

Specification

A. Istrument channels shall be

functionally tested and calibrated

as indicated In Table 3.I.A/4.1.A.



TAKEZ 3.I.A/Ia.1.A

REACTOR P"OftCTUIO SYSTMq INSThI.W1ITATUIO

Htniunm Number
of Functional
Channels per
Trip System

1

2 (1) (2)

2 (3)

Trip Function

Manual scram

SRI high-high
count

Trip Level Settint

N/A

£5 x l0 cps

Functionel
Test Frequency

once/month

Alarm Level SettinA
Calibrattio
Frecumncy-

N/A l/A

once/week 4 5 i, 1Ocps (vtscale RI RI) once/3 so@

I 10e cPO (upscale NI)

? 3 cps (downscale)

High Water Level in
Scram Discharge Tank

N/A once/3 months 4 50 Gallons once/3 month

jotes for Table 3.1.A/4.1.A

(l) The SRMt's are presently connected in the non-cotncident mode in the RPS, where any I SAM upscale
RI HI will initiate a scram. Of the 4 SRM channels, only 2 are required to be functional.

(2) It is recognized that SR14 count rate vill diminish and eventually disappear during the process of
revovlng fuel from a reactor at which time there is no required proof of functionabilitty.

(3) Channels A or C and B or D requircd.
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*3.1I& .1 WASES: RFACTOR rwmmo-4 SYSTEM

The reactor protection system vwil be available for rod insertion In the

unlikely event that a rod becomes withdrawn. This is highly improbable

because-the reactor mode *witch io locked in the shutdown position and the

control rod directional solenoids are electrically disarmed. The reactor

protection system it functional as described in Section 7.2 of the FSAR with

the manual scram and the SRM's required functional. The SRM'a have been placed

In the non-coincidence scram mode to provide autoataic scram from high-high

count rate,

The two level switches and their associated alarms provide assurance that

an sdequate volume exists in the scram discharge volue tank to accommodate

a scram.

8 SC~aJE
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3.2 PIMTCT TVZ INSTWIMPIDTATIOW

A"l.. to the p no'c -

SWIm heh ledtatee Oa am-

Ruhapcst~et iv. smsthem.

Ob ct ive

I* aeusre tive opwability of

protectivye Imst rummetatlion.

Iveci ficat iov

A. Surveillane. lnetrywentation

7%e liniting condition$ for tOn

~Imeruefltat ion thet providwe

so~rveillence informatien relq.(d

In the period during which t~om

mipocificati..s are effective owe

given in Table 3.2.A.

1. becter water lJowl &M11 be usmet-

ts~med at 3 555"1 above vosoel seve

wboever Irradiated fuel In In the

usactor vessel.

4.2 PROT!ICTIVE INSTRUMENTATION

j'etability

A"I60 to the Iw V I us-

q"Vi~ of the bsmaoeot Loa

M initiatie om arel pro-

Object ive

e sopecify the t~le sid terlyou67

PC urvellemse too be applied to

ps et ive last 8 ma ,on.

Specification

A. Surveillence Instrvrttition

The surveillnece requirements

cLated vith the oquLpoent

listed in Table 3.2.A soell be

tbot Sli..e be Vmbbe 4.2.A.

1. 7%e oe su bsml sbell be

wiOlled enos OWNS sft.

w



Table 3.2.A

SURYVEILLANCP. INSTRU ATION

Hfimals f of
Operable Instrument

Channels

2

2

2

2

Instrument *
LI-3-206 or
LR-3-51 or
LI-3-53 or
LI-3-55 and
LI-3-46A or 463
?1-3-54
YR-3-53

PR-64-s0 end
II-64-67

TI-64-52A and
11-64-52

TI-64-SSA and
TIS-64-53

1.1-64-SA or
LI-64-66

%A

SKM A, 3. C, V

Instrument

Reactor Water Level

Reactor Pressure

Drywall Pressure

Prywll Temperature

S sppreaeion Chamber
Uster Te.peraturt

Suppresaio. Chamber
Uster level

Control Rod Position

Neutron •PlitorinR

Type Indication
and Ranr.e Alerm Setting

Indicator 0" to 60" Low 1 27". high 4
Recorder 0" to 60"
Indicator 0" to 60"
Indicotor 0" to 100"
Indicator +60" to -155"
Indicator 0-1200 petS 111gh 1040 ptlp
3ocorder 0-1200 psig

Recorder 0-90 psig
Indicator 0-80 pait

Indicator 0-400" P. Nigh 4 1450 F.
Recorder 0-400' F.

Indicators 0-400" I. RIO 1 90* F

'3,"

Sot..

(1)(4)

C1)(5)

(13(5)

(l)(3)

(1)(4)
0

Indicator -25" to
+25"

Continuity

Indicator and Recorder rvinscale * 3 cps
0.1 to 1046 cps Recract perMit I.
-100 to +10 sec. 100 cps s
(period) Upscale Itt 4 10 cps

11pscale I-HCI.ulO3CPs
Period 1 30 sec.

(1)c4)

(2)(4)

(1)0) (4)

1

1

1

LS-7S-2A

Ls-75-2s

Tit-74-90 ri

Fuel Storage Pool level NA
high
Fuel Storage Pool level NA
low

Vuel pool teisperature Recorder 0-640 a

El. 663' 1 1/2"

.L 662'L 7 1/2"

4 121 F

(6)

(6) (7)

.,
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38FS MR TABLE 3.2.A

(1) If on*e of the instrument channels Monitoring a parameter should become

incapable of performing its intended function, all operations which could

affect the associated system will be suspended until the Item is returned

to service.

(2) The control rod position indicator full-in switches will be operable for every

control rod and will provide indication in the control room, or the control

rod position will be verified to be full-in by a continuity check of the

full-in limit switches at the local panel. Prior to the unbolting of the

reactor vessel head, control rod position indication to verify full-in

position will be established in the control room and maintained thereafter

when fuel is in the vessel.

(3) The following Source Range Monitoring Channels ;wiIl be operable and vill

provide count rate indication and alarms in the control room:

SRM Channel A or C-

SIN Channel B or D

The alarms in the control roon will be as follows:

SM1 TnIps

Trip Function Trip Action

SI4 upscale or inoperative Annunciator, amber light
SR)( Downscale Annunciator, white light

In addition, the SPA's have been placed in the non-coincidence scr6 code

to provide for protection against high neutron flux. It is recognized that

SIRM count rate will diminish and eventually disappear during the process of

removing fuel from the reactor at which timn. there is no required proof of

functionability.

(4) Only required whenever irradiated fuel is in the reactor vessel.

(5) Only required whenever the reactor pressure vessel head Is bolted in place.

(6) Only required when irradiated fuel is in the fuel pool.

(7) If this instrument channel is out of service, alternate nanual means will

be used until it is returned to service.



0.
M(INIM TEST AiM CALIBRATION FRE(QUYNCY FOR SUP.VT.ILLA= CEINSTRUWiATION

(POST ACCI"CENT INSTRUMNTATION)

1)

2)

3)

5)

6)

7)

9)

10)

11)

Instrument Channel

Peactor Water Level

Reactor Pressure

Dlywell Pressure

Dryvell Temperature

Suppression Chamber Water Temperature

Suppression Chamber Water Level

rControl Rod Position

Neutron Monitoring (SRH)

Dryvell Pressure (PS-64-67)

Fuel Pool Level (LS-78-2A, 23)

Fuel Pool Temperature (TR-74-80)

Calibration frequency (3)

Once/6 months

Once/6 months

Once/6 months

Once/6 months

Once/6 months

Once/6 months

NA

Once/3 months(2)

Once/6 months

Once/6 months

Once/6 months

Tnstrument Check

Each Shift

Each Shift

Each Shift

Fach Shift

Each Shift

Oncej•eek (4)

Each Shift(l)

Each Shift

NA

Once/nay

Once/Day

C.,

NiOTES TOP rABLE 4.2.A

(1) Control rod position indication to verify the full-in position v111 be maintained in the control
room on Unit 2. While the reactor vessel head is bolted in place unit 1 control rods which do not
have position indication in the control room will be morittored at the local panel by use of the full-
in limit switches at intervals not to exceed once/3 days. Prior to and subsequent to the unbolting
of the reactor vessel head, control rod position indication to verify the full-in position will be
maintaine4 in the control room. This monitorinn circuitry will be tested ence a week.

(2) The SP-I will be functionally tested on frequency of once per week.

(3) Instrument calibration will be verified upoti restoratfon, then at the frequency listed.

(4) Inntrument check will be to nbncrve Instrumennt response as transmitter is removed and returned to
service.
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3.2/e.2 BASES: POTECTIVE ICTRU, .ATIO,

Fw each parameter monitored, as listed In Table 3.2.A, there are equivalent

or redundant channels of instrumentation as noted. Bry comparIng readings

between two channels, a near continuous survellance of instrument performance

Is avaLlable. Any deviation in readings will necessitate an early recalibration,

thereby maintaining the quality of the instrument readings.

The redundant monitoring of reactor vessel level will be sufficient to provide

the operator with Information with which to determine the adequacy of the coolant

inventory. The approach of abnormal caodltions will be brouWh. to the operatots

attention by audible alarms.

Znstrumentation has been selected to provide contzol room indication of adequate

information regarding status of the drywell pressure and temperature and torus

water level and temperature. Monitoring of infermation concerning key priary

containment parameters will ensure that sufficient control of these parameters 4
can be manually initiated in a timely manner.

A minimhm of two channels of the SR)4's, each on &eparate power supplies, viil be

operable. Ech channel wil provide indication of eant rate and provide alaz-s

as listed in Table 7.5-1 of the FUR.

An automatic scram from high-high count rate of any SYll's channel as vell as

a manual scram will be available. One control rod drive pump each for units 1

and 2 will be kept in operation and all the accualeators will be kept charged

with nit.ogen and water. The scran pilot val.ves pand neumatically controlled

valves to scram each control unit will be operable.
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3.2/h.2 BASES: PRzTo, Ti, I..'MATIO?. (CoMI)AnM)

Costil red position indieation to verit•y the fuLl-in pealtie vill be mnjAta!ned

e* ialt 2. he atismuty of all the full-In hlat r itches Oe uait I vill be

mmultw periodicalyl. .Um"r the conditions to be mintained in Temporazy

Technical Specitficatian 3.3, the prob4bility of a control rod vitbdrawal is

significantly lower than that folloving a scm from normal conditions. Prior

to removing the reactor vessel bead bolts, a monitoring systea villi be provided

in the male control roo to alert the operator if any rod drift sbould occur.

The reactor water level will be nominally maintained at a level greater than

27 bPA leas than 39" as indicated on LR-3-53. Above or belov this level

will give an alarm of "Reactor Water Level Abnormal." 27" indication on

12-3-53 corresporns to 555" above vessel zero.

In the unlikely event that loss of fuel pool level occurs, the low level alarm

is set high enough above the fuel such that opeyetor action can be taken to

establish makeup before the level reaches 8-1/2 feet above the ful. Refer

to the specification 3.10 for. fuel pool water c-diti..s.
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mTMTTIn. COemTmOgS FOR OprnATTOH SVRVvrtiA%.,Cr pV.mijRyXCM

3.3 R.ACTIVTTY CONThOL

Applicability

Applies to the operational status

of the control rod system.

Objective

To assure the ability of the con-

trol rod system to control reac-

tivity while fuel is in the

reactor vessel.

Specification

While fuel is in the reactor vessel

the requireaents of 3.3.A through

3.3.G shall be met.

A. All control rods shall be in-

serted in the full-in position.

a. The directional control valves

shall be disarmed electrically

for all control rods.

C. The manual valves in the drive

water supply shall be in the

shut :.4sition to prohibit rod

movement.

D. The control rod accumulators

shall be charged.

E. Two SRH channels shall be

functional.

F. One control rod drive pump

shall be in service.

4.3 RFACTIVTT, Cn...OL

Applicabililty

Applies to the surveillance require-

m•ets of the control rod system.

Objective

To verify the ability of the con-

trol rod system to control reac-

tivity.

Specification

A. Control rod position shall be

verified In accordance with

Table 4.2.A.

I. Each directional control valve

shall be verified to be

electrically disarmed at

intervals not to exceed once

every 3 days.

C. The drive water supply valve

(85-593) to each hydraulic control

unit shall be verified closed and

the water supply valves (85-612,

85-613) to each shall be verified

open at intervals not to exceed

once every 3 days.

D. The accumulator pressure shall

be checked once a day.

E. The count rate shall be rccordce

once each shift.

F. The control rod drive pu:.p

discharge pressurc shall be

checked once per shift.
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S"eclfIea, on

C. Prior to unbolting the reactor

vasel head, and thereafter while

-fuel is in the reactor when no-.al

control rod position indication

is not available, the'continuity

of the control rod full-in limit

switches shall be monitored

continuously with visual

indication and audible alarm

in the control room to indicate

that any control rod is not fully

insertcd or that the monitoring

circuit is interrupted or

deenergized.

• o .

. ...... CT WgO ... .. . ... ...

.. RACTTVTTY C4',rTRft

Specification

C. The ta"orary circuit provided to

monitor control rods without position

Indication shall be functionally

tested prior to unbolting the

reactor vessel head and at intervals

not to exceed onre per week.
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To Pmrmet ma imedvatent os r slariews vithdrmIl of a control rod the directional

CMtrol ves et ofto Coetwol red he. bom electrically disarmed. As a further

Jmessmones the wore Is the t ive waiter supply to euch hydraulic control unit

Will be cloeod. In the wnlikely evow that & cowtrol red do" become withdrawn. two

ahomels of the SIl's we reuired to be amilable.for visual lndicatioe of oeutron

meol, Althouh th $Me$'s my sec Imdiately respond to a *&sale red moveient,

thep 9o0ld be Sdqoe. to monitor the OPPIODC to criticlity. Alao the SPMia are

osmmetod Is the am seameseeisoe. roum =do to provide rapid rod insertion from

a bltb-high conet rate on oithoe Sar. Additimeelly, a mewatl acrem will oleo be

m4lsie. To aeowe thae the control red can be arem d. the conrol rod

eloommwoae aes re.ireod to be eeoreod with Mtroaeo and eeter pweaeure and a

oemerol rod drive peemp Ia voitrod to be it sorvice. To provide additional indication

Of a Control red wiLt oms, the control red position Ladicator full-in switches

Will be funeti onal for overy control rod and will provide indication in the control

reom e•m 6 C ee the rooctor ooeol hoed li belted in place, the .. ,trol rod

poeitiom a" be voeilod to he Full-in by a ctmeuintty check of the full-in

ftft sewtek at tbe blei paonl. Prior to wolting the reactor vessel head,

eivmeliey will be piw*idd te permit c ietlao moavitoring in the control room

of seoti3ev4ty through the tall-is ieit switches when normal indicatton ts not

merlale. .to ¢irsvtry will to teetaie a id will provide a light and audible

oel tm the am 1 roo to maie operator attention should ay am rod be moved

hom the tally loosesd position. GeT* the fuel it srewed fram the reactor

vsoosel the omntrol of rWeativity le beoeved by the doesig of the spent fuel

a pool as deoeriud to PM, Clhe"•e 10. Subosrtioe 3.

"7COR -A ABLE
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DaTiM CCoITD:OKS 1W OFAT(ICW SURYE!L!AISCE RE!rJIK~fS
- I.

I."
DTAXDBY UJqU CaIMfOL SYSMD

Applicability

Applies to the operating status of
the Standby Liquid Control System.

Objective

To asure the availability of a
system vith the capability to shut
daon the reactor and maintain the
shutdown condition vithout the use
of control rods.

Specification

A. Normal System Availability

1. The standby liquid control
system shall be functional
vhenever fuel is in the
reactor vessel.

2. The Injection line manual
isolation valve 63-524 will
rill be closed except vhen
the system is required for
emergency Injection.

STJDMBY L!~ID C=OfL~O SysTEM

Applicability

Applies to the surveillance require-
mants of the Standby Liquid Ccntrol
System.

Objective

To verify the operability of the
btandby Liquid Control System.

.Secificeation

A. Normal Syst.em Availabi.itv

The operability of the St--ndby
Liquid Control Systez shal :e
verified by the perforr.:;nct cf
the following tests:

1. At least once per month each
pump loop shall be .rncticn-
ally tested.

2. At least once during each.
operating cycle:

a. Check that the -ett-.n c.
the system relief va;.%eT
Is 1425:1 7" ;):4

b. Manually initiate the
system, exce;t cxplosive
valves. Pu.mp boron sc:.;-
tion throuh the recircu-
lation path and back to
the Standby Liquid Control
Solution Tank. Mini.-•'.u
pup flow rate of 39 g;.**

I



1064

Yu"qTMr, dWflnTIPT.t W INtrn PMwaqr ~?W? t ? A ~ U!V~W I ~U~~M~iM@
pm.p p..~ ~ ~ r .' -c .w. A WElT &.S3'I'%.L. 5WP~ ~ * .1

.4 STANDBY UQUID COMMhOL SYS?! BTAE)BY LIQUID CarI"ROL SYSTEM

asainst a system head
of 1275 psig shall be
verified. After pumping
boron solution, the sys-
tem shall be flushed
with demineralized water.

C. }Wnually Initiate one of
the Standby Liqu:- ' Con-
trol System loopr and
pup demineralized waer
into the reactor vessel.

This test checks ex•p2o-
sion of the charee asrc-
ciated vith the tes~ed
loop, proper operation of
the valves, .arn ;--.Lp
operability. Rep..ace=tn;
charges shal: be selected
such that the age of. :n~rge;
In service shall not exceeo
five years frc.= the .- nu-
facturers assenbly date.@

d. Both systems, including
both explosive valves,
shall be tested in the
course of tvo operating
cycles.

B. Surveillance with Ino.erable
Comoonent. S:

1. When a component is founrd tec
be inoperable, its redur.ndan
component shall be dcemon-
strated to be operable
immediately and daily there-
after until the inoperable
component is repaired.

B. Operation vith Inoperable
ComponenLs:

1. From and after the date that
a redundant component is made
or found to be inoperable,
Specification 3.4.A.1 shall
be considered fulfilled if the
inoperable component is
returved to service within
seven days.
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St 8TA1(DBY LIQUID COrTROL SYSTEM

C. Sodium Pentaborate Solution

At al times when the Standby
Liquid Control System is re-
quired to be operable the fol-
lowing conditions shall be met:

1. The ::at volume - concentra-
tion of the Liquid Control
Solution in the liquid con-
trol tank shall be man-
tained as required in
Figure 3.4.1.

2. The temperature of the
liquie control solution
shall be maintained above
the curve shown in Figure
3.4.2. This includes the
piping betveen the standby
liquid control tank and
the suction inlet to the
pumps.

I.)I •( T. LIQUID CagTOL SYSTIX

C. Sodium Pentaborate Solution

The following tests shall be
performed to verify the avail-
ability of the Liquid Control
solution:

1. Volume: Check at least
once per day.

2. Temperature: C.eck at
least once per day.

3. Concentration: Checi. at
least once per r.oath..
Also check concentration
any time water or boron
is added to the solution
or solution temperature
is below the temperature
required in Figure 3.4.2.
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*
m5 4000 4500 mQ

NET VOLUME OF SOLUTION IN TANK (al)

DROWNS FERRY NUCLEAR PLANTI FIAL'SAFETY ANALYSIS IREPORT

SOWDI1U P• MTABORATZ. SOJLU t7O1. IGUR3. k-1 A1 o
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;o
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0IM ?WZK ATABOWET SOLUfOX (" v/o ma 2B10016 -H20)

DROWNS FERRY NUCLEAR PLANT
FINAL SAFETY ANALYSIS REPORT

SOIUM PENTADQRA'TE SOLUTION

YIGURE 3.4,-2
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BS-. STANDrY LtQUID CONmOL SYSTEM

A. The purpose Of the liquid control Mystm is to provide the capability

of maintaining the reactor in a cold shutdown condition assuming

that none of the withdrawn control rods can b4 inserted. To meet

this objective, the liquid control system is designed to inject

a quantity of boron that produces a concentration greater than 600 pps

of boron in the reactor core in less than 125 ninutes.

The uiniium limitation on the relief valve setting is intended to

prevent the lose of liquid control solution via ths lifting of a

relief valve at too low a pressure. The upper limit on the

relief valve settings provides system protection from overpressure.

B. Only one of the tvo standby liquid control pumping loops is

needed for operating the system. Assurvnce that the

remaining system will perform its intended function and t;at the long-

term average availability of the system is not reduced is obtained

from a one-out-of-two system.

C. Level indication and alarm indicate whether the solution volu.e has

changed, which might indicate a possible solution concentration change.

The test interval has been established in consideration of these

factors. Temperature and liquid level alarms for the system are

annunciated in the sontrol room.

The solution is kept at least 100 F above the saturation temperature

to guard against boron precipitation. The margin is included in

Figure 3.4.2.

..- 4. 4 ...
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BASES: STANDBY LIQUID CO1N"TOL SYSTDI (Continued)

C. (Continued)

The volume concentration requireMntsof the solution are such that,

should evaporation occur from.any point vwthin the curve, & low level

alarm vill annunciate before the temperature-concentration

requirements are exceeded.

The quantity of stored boron includes an additional margin (25 percent)

beyond the amount needed to shut down the reactor to allow for

possible imperfect mixing of the chemical solution in the reactor

water,

A minimum quantity of 4,160 gallons of solution having a 13.4 percent

sodium pentaborate concentration or the equivalent is required to

meet this shutdown requirement as defined in Figure 3.4.1.

Experience with pump operability indicates that the monthly test. in

combination with the tests during each operatin; cycle, Is sufficient

to maintain pump performance. Various components of the.system are

Individually tested periodically, thus making unnecessary more

frequent testing of the entire system.

The solution temperature and volume are checked at a frequency to

assure a high reliability of operation of the system should it ever

be required.
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1.-.lNC CONDITIONS FOR OPERATION StuRVEILLANCE REQUIPENENTS

.5 COME. COrATAI:OM;;T. &.PM FUjE. POOL.
COOLI:.r. rYSTF_'i5

Applicability

Applies to the operstional

status of the core. suppression pool.

an6 fuel pool coolinj systemas.

ObWective

To assure the operability of the

core and containment cooling

systems under all conditions for

which this cooling capability is

an essential response to plant

abnormalities.

Specification

A. Core Spray Sycter (CSS)

4.5 COPI!, cn'rA !?..rrT, A;Y FUll. POOL
COOI.I,4r. SYSTEMS

Applicability

Applies to the surveillance reqeire-

Monts of the core, suppres1aM pool.

and fuel pool cooling systems when the

correspondin; limiting conditions for

operation are in effe:t.

Obiective

To verify the operability of the

core and suppression pool cooling

systems under all conditions for

which this cooling capability is an

essential response to plant abnorma-

lities.

Specification

A. Core Spray Svstem (CSS1

1. Core Spray System Testing

Item Frequency

a. PUmp upon restora:ion
operability and monthly tzer.

after

b. Motor operated upon restorction
valve operabLli- and monthly the
ty after

2. When it is determined that

one core spray loop with one

pump and available diesel gene-

rator is incapable of deliverini

1.
When Irradiated fuel in in the

reactor vessel, at leAst one core

spray loop with nne pump and

available diesel generator shall

be capable of delivering flow.

B. Residual lHeat -emoval System
(RIMS) Co=o1nn~ont and
Shtstdown Cool&n;j

1. When $rradiated fuel Is in the

reactor vessel at-least two MIR

loops with one pump per loop
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3.5 rn•KI. •Cn:n'TA:..K::,',_A.'. rUFL/

PWOOL CXJL1;;r .%YT.L•.S

shall be capahli of manual

peration. Wlesel Senerators

must aIso be available to

power the pumps. A service

water supply must be avail-

able.

C. Spent Fuel Pool Cooling System

I. Whenever irradiated fuel is

stored in the spent fuel pool,

the cooling system for the

spent fuel pool shall be

capable of maintaining the

temperature of the-fuel pool

coolant <l2SOF.

2. When irradiated fuel is

stored in the spent fuel

pool, except as specified

in 3.5.C.3 two fuel pool

cooling pumps and heat

exchangers shall be capable

of maintaining fuel pool

temperatures as specified in

3.5.C.l. Diesel Generators

must also be available to

power the pumps. The

associatcd RSCCWS loop and

service water system must

also be operating.

4.5 .CnH.'':,COrrA1:,f'-E.'T, M.rD FIT'L PONT.

CUMJLI?*- SYSTET:

flow, another cere spray pum!p

with an available diesel genera-

tot shall be selected, and all.

active components in the flow

paths shall be i=mediately

demonstrated to be capable of

delivering flow.

B. Residual Heat Re-ov..l Sv-:e- ' -

-(Containment and S-LCGez~r .

1. Residual Heat Removal Syste.i
Testin$

Item Frequency

a. Pump Upon restor:.i:n
operability and mon:,ay there-

after

b. Xotor oper- Upon restora:ton
ated valve and monthly there-
operability after

2. When it is determined that one

V iU pump (contain=ent and sup-

pression pool cooling) or assu

elated beat exchanger is incap-

able of delivering flow and

removing heat at a tine when f.ou-

capability and heat removal are

required, the re=aining R•a

pump and associated heat ex-

citanger and available ise.e

generator, and all active cc.--

ponents in the 'lowi.-.

* ...--------.---
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LIMITING CONDITIONS FOR OPERATION SURVEILLA.CE REQUIREDE.`TS

3. Whenever the temperature of the

water in the spent fuel pool

exceeds 12SOF or one of the

fuel pool cooling systems is

made or becomes unavailable,

the RHR supplemental fuel

pool cooling mode shall be

operable or operating if

necessary to maintain the fuel

pool temperature less than

12SOF.

4. Whenever irradiated fuel

is stored in the fuel pool,

the gates on the fuel transfer

ranal between Unit I and Unit

2 shall be left in place and

the transfer canal drain valves

1-78-561 and 1-78-562 shall

be shut; except if a Unit fuel

pool cleanup system becomes

unavailable, the transfer

canal between Unit I and Unit

2 may be opened allowing the

other Unit fuel pool cleanup

s: stem to be used for both

units.
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LtITM:IG CO:.-XTT'ot)S FOR OPt:RATIrON SIYRVrIll.A?:Cr R r()t T- •T'•.-F"
s'MVr.Il.LA'~Cr RT.ttT~T~r~r~q 

- -

3.5 CORE, CO:rTA1:.T4ENT, AMD FUEL
=

POOL COOLIN;G SYS7L.S

D. RHR Spent Fuel Pool Supplemental
Cooling

1. Whenever irradiated fuel Is

stored In the spent fuel

pool at least one RJIR loop

with one MHR pump capable

of being supplied with diesel

power shall be capable of

sanual operation In the fuel

pool supplemental coolinS

mode. The associated MHRSW

pump, heat exchanger must

also be functional.

E. ,HR Service 1 i.iter Svste% (TIRSN;S)
Emerency Ectipnent Coolir,: Water

4.5 CORE. CO:,TAI:,.'N..•j AND FUEL

?OO1. COOLINC SYSTS

capable of delivering flow

and heat resoval iaaediately

and weekly thereafter until the

inoperable MfLR pump and

associated heat exchanrer is

returned to service or an alter-

nate pump and heat exchanger

vith an available diesel gene-

rator selected ard verified.

C. Spent Fuel Pool Cooling Svstc-.

1. The spent fuel pool water

temperature shall be checked

and recorded at least every

24 hours.

2. Prior to opening the transfer

canal between the Unit 1 and

Unit 2 fuel pools, and daily

thereafter, verify that drain

valves 1-78-S61 and 1-78-S62

are shut.

D. RH. Spent Fuel Pool Simplenental"Coo] ing

I. Routine surveillance for the

RHR pump is specified 4.5.L.

2. When it is determine" that the

selected RMR pump for spent

fuel pool supplmcental cool.".-

is incapable of heat removal,

another RJIR puip capa.ble of

System (Z-LC..S)

1. When irradiated fuel is in the

reactor vessel, 4 RHRSW pumps

smit be functional and aligned

to RMR header service corre- •

sponding to the 4 selected RRR

pumps.

I

I

2. At all tines, at least 2 R1BSW

pumps shall be assigned to
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Lit ITT:;C CO.NVITIO.S FOR OPERATION sI;1rVT .TL*1rW 1'FfitT~DT~r '"T

3.5 CORY, CONTAIMF-IT ArD FUEL

POOL COOLI::G SYSTLMS

ZECW header service with one

pump assigned to each header.

Fach pump must run continuously

with its loss of voltage trip

deactivated, or it shall be

capable of automatic start in

its normal D/G load sequencing

mode of operation. Each pump

shall be assigned to a separate

diesel power supply.

3. Whenever irradiated fuel is

stored in the reactor vessel

one RHRSW pump (D1 or D2)

capable cf being supplied with

diesel power normally or

alternately assigned to the

RHP heat exchanger header

supplying the standby coolant

supply connection must be

available with a flow path

to the reactor vessel.

4. Whenever irradiated fuel is

stored in the spent fuel pool,

two independent flow paths for*

water make up to the spent

fuel pool will be available

from two RHIRSW--lumps, capable of

being. supplicd b., diesel power.

4.5 CRCO'TTAI:1.r;.T * AN-D FUTMi

POOL COOLINC 'PYSTD1S

being supplied with diesel

power shall be selected, and

all active components required

for heat renoval capability.

shall be demonstrate4 to be

capable of delivering floa.

3. TheMiR pump and valves used

for fuel pool supplemental

cooling shall be tested upon

restoration and montthly :here-

after.

4. It requirements 4.5.D.1 and

4.5.D.2 cannot be met, the

requirements of specification

4.S.E.5 shall be net.

2. RRR lervice Watzr Svsten (R1=5;
And _mer~encv Eouinnent Ccol.jn-

Water Systc:m (• E•m:S)

1. JUIR Service Water System •

Each of the four RMISW

pumps and associated essential

control valves on the PJtR heat

exchanger headers shall be

de•mo•strated to be functional

upon restoration and once every

three months thereafter if not

In continuous asrvice.
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LliMTING, CO::ITIO'JS FOR OPEMATION ThVEILUNCE fl!t'J?~
.. .. . .. . . . .... ... . . .. . .-.1 D v% T

3.5 CORE, CONMATIMM, T. D FUEL 4.5 cOnE. CflTAI!'.%E:-,. A.' rJr.

POOL COOLING SYSTmS

F. Maintenance of Filled Dischar=e

pipe

Vhenever the core spray system or

iiHR systems are required to be

functional, the discharge piping

from the pump dischar;e of these

systems to the last block valve

shall be filled. The condensate

head tank shall be aligned to

serve the discharge piping of the

*HA and CS pumps. The pressure

indicators on the diacharRe

piping of the RHR and CS pumps

shall indicate not less than

listed below.

71-75-2a 70 psig

?1-75-48 70 psi&

1I-74-51 70 psi&

P1-74-65 70 poll

POOL COOLlMC SYSTw;S

2. EECW System

Each of the 2 RHPRSW pu:%ps assigned

to EECW service will be in com-

tLnuous service. Associated

essential control valves on the

EECW headers shall be demorn-

strated to function once every

three months.

3. When it is dete-ined that one

PJISW pump and atsocia:ed con-.

trol valves on an RM -ea:

exchanger header is !ca~a',le

of deliverin; flov a: a tite

vhen flow delivery capabili•y

is required, the remaining RiA.SW

pumps and associated heat ex-

changers and available diesel

generators, and all ac:ive coc-

ponents In the flow paaths s-all

be demonstrated to be capable

of delivering flow i-.=.ediately

and weekly thereafter until the

inoperable RHRSW pump Is returned

to service or an alterrtte ?=p

is selected and verilied.

4'. When it is determined-tha: one

r•I!sW pump and assoclatc:
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1.'•nTT:YC CO.,ITIO::S FOR OPATIO. SUTtVFILLA:.t1 TOTREM.?,. ,,S

4.5 CORE, COXTAIV:..NT. A^:,1 FtTE.
POOL COOLTNC SYST'Z2S

control valves on an EECW

header is incapable of deliver-

ing flow at a tine vhen flow

delivery capability is requiree.

an alternate "HRS!J p=;p on a

corresponding diesel generator

&hall be selected ane assilned

to the sane LT.CW hezdcr.

S. At intervals =t to exceed

7 days each independent fuel

pool =akeup flow pa:h froz

its respective E£,CW hezder

to the fire hose outle: cor-

section on the refueling floor

viii be tested to verify nakc-

up water supply -vailabillty.

F. ?LIntenance of -Il-ed D-Dsch2r~e

The following surveillance require-

ments shall be adhered to to assure

that the discharge pipir.g of the

core spray syste= and R:* syste.-

are"filled:
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LIMITING CONDITIONS FOR OPERATION

3.10 COA ALTERATIONS

H. Restoration Work

1. Removal of fire damagad equip-

aent shall not be initiated

until all fuel from both cores

is stored in their fuel

storage pools and the fuel

pools and the fuel pool gates

between the fuel pools and the

reactor cavities are installed

vith the canal blocks in-place.

2. After all fuel from both coret is

stored in its respectjvt t.ol

storage pool and the fuel pool

gates are installed with caral

blocks in place, removal of

fire damaged equipzent may be

carried out in accordarnce with/

the "Plan for Evaluation. Repair,

and Return to Service of Browns

Ferry Units I anJ 2" and revisions

thereto up to and incluJxng

Revision 10 as supplemented by

licensee's letter dated June II.

197S (Gilleland to Rusche. NZC)
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3.O/4.1O ww-;is: con;. ALTrj~rA~n',;

A. Kefuelin: Rbeactivity Controls

1% electrical circuit$ to the issert And vithdrav directional

eumael valves of each ceotrol rod drive hpdraulic ceetrol unit

vLI1 be disconmacted at the valves to prevent isadvertent or

spurieos withdrawal of a Icostrol rod during fuel removal. As a

further precaution, the manual valve In the drive water supply

to each hydraulic control unit will be c€eoed.

Each coetrol rod is pechanically latched In the full-in position

and withdrawal would require a prescribed set of operations to

(1) relieve pressure on the latch by a slight Insertion. (2)

release the latch, and (3) withdraw the rod. The likelihood of

the required operations occurri:C asthe result of any spuriois,

Lasdvertent, or accident condition is so small as to be incredible.

TMe control rod drives are seis-vically qualified. 3reakin* or

eutting &my hydraulic line vwil not cause a coatrol rod withdraval.

7b* full-in positions of all the control rods in both units vwil

be lddicated. or ionitored, continuously.

e the comditloas to be maimt&1sed, the probability of a control

rod withdrawal is significantly lower than that followin; a scram

from orml ctaditions.

&Wumdant SRM alarms in the control roon would alert the operator

of significant reactivity increase, and automatically Initl3te a

scram. :Leual scram capability Is malntained wh1le fuel is in

the reActor.

The retuelin• Interlocks are dcsiGncd to back up procedural core

reactivity controls durirn refueling operations. By setsirn•
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1.10/4.10 CA!:i.:': W'kHl ^L.•'RTTaOIN£;

A. Re fuel I"~ I'

the cOnditiOR of the refucling equlPmcnt and the Control rods,

the iaterlocks preent the refueling platfort from. bein: moved

ever the core It a control rod is withdrawn and fuel Is on a

holst. Likewise, if the refueling; platform is over the core

with fuel oa a hoist, control rod motion is blocked hy the

interlock. These ingerlocks are activated by 51AcinM the %.ode

sitch In the refseling position. Wlhen the mode switch is in

the refuel position, one control rod can be vlthdravn.

ily requirivnl. that the m~ode switch remain In the shutJovn position

while ire'ovinn fuel fro% thme reactor vessel. control rod vitr•-

dsrel is prohibited. In addition, the insert anM vlthdrajal

directional :ontrol valves of each control rod drive hydraulic

costrol unit will be disconnected at :lip valves to prevent

inadvertent or spurious withdraw.al of a control rod. and the

valve in the drive water supply to each hydraulic control unit

will be closed. Since the ability to withdrav a control rod

is not present, the need for the refueling interlocks no lonFer

exists.
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L' .1ITTM3. cbmTrTIn:M FOR lPC'ATIOIS SUUVFPLLAlICF RMIU.RM41MW.s

4.5 CORE, CO:MAINM!E!. AND 4UL
POOL M(OLXIJC %YSTLM

1. Prior to the operation of the-

IS and core spray systems, the

discharge piping of these systems

shall be vented from the high

point and water flow determined.

2. Following any period where the

AUM or core spray systems have

not been required to be opera-

ble, the discharge piping of the

nonfunctional system shall be

vented from the high point prior

to the return of the system to

service.

3. When the UULKS and CSS are 4
required to be functional the

pressure indicators whlch modl tor

the discharge lines shalsl be

monitored daily and the pressure

logged.
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5,5.A Core Stray System (CSS)

The core spray loop provides one of several means of supplying

water to the reactor vessel. The capacity of one core spray pump is

to excess of 10 times the a&ount of water required to cool the reactor

core in ite present shutdown condition. Paver operation of the

reactor will not be permitted, therefore, the margin available for this

purpose will increase vith time. Technical SpecifLcatiom 3.5.A and

3.5.1 require that at lesat three pumps will be available to assure

that adequate cooling of the fuel ae accomplished. However. considerably

more equipment is available, including additional core spray, RHR, control

rod drive, condensate booster, hotaeli and raw water pumps.

Analyses have been performed to demonstrate that in excess of : hours

io available to restore core cooling if for some unforeseen reason cooling

ti interrupted. Studies Vere performed to show that a core spray loop

.could be manually placed in operation in less than one hour. hence,'

considerable margin is available for manual actuation.
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3.5 BASES: CORE, CO•TAIWOIIY?. Arm Frum POOm Cofl.T;, wYsT.s

3.5.3 Residual Meat Removal SYstm MRJUS) (Contatnment and Shutdown
coolina)

TIM decay boa rmoval requirements for mse uait ia the Cold shutdo

eCailttio can be censervatively set by the operation of oe fl& pUMP

and Its associated RXR beat exchanger in the sbutdown cooling awde.

The total beat load for the beat exchanger is estimated to be less

thia one-fourth of the beat exchanger capability umder the required

flow and temperature cooditions. At least three MLR pumps and

associated best exchangers on each unit are capable of delivering flow

and removtng the decay heat. The low decay beat a"d absence of pressure

wtich could foster an unacceptable loss of coolant allows ample tice

for manual operation in accordance with established opersaLng Loatruc-

t los~s.

0
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C.s. ýLe Fuel Pnel C.Oe11-;~~P

*A opea fwelI pool Dolln wps asmme of twoP -Meur

oW oft owoose. ft1ma 9-2 of m% 1%-ekty Ama,.tu of the

WW 1d@ and 2 Amebue as Pot VI,Sweeet J6,of the "Plan for

Oflawasom, bunw sm bron to so.~e of bra Porn units 1 an

2 Oftec)h 22. 1971% Fire)" same gba the syto to eadl* of

m~tajejnZ thesoi feel cosinet to.yersow below 123'? b- on a

the ANlS standard 3-yeor "pration decay beet cumve. One pump anid

he.: oachm~zr will Pcrwide oaffeleat ceolis.% capability to prevent

pool boiling.

in repev to isC Q~tuesin 10.1. dated %scch 25. 1M7, TVA' comuitteod

to modify aind wp-.rode the spent fmal pool e..line, systen to qulify

as StigumiC Claws I "oetoo%. The sysongwm w sv'jseqoeeitly analyzed

an desirnod in zetodace with the ureq'uIreami ts of ANSI 3 31.1.0.

1%7. 7W 3o*%: ce"boot1a an allovehle stresses m IL .

anlysis we" ine boeorcc vith AM~ Section 111, Suboottlo,, *:C.

2191 o, w rqvirts. rh analysis ~aw the latet awd wuqulrmnts of

gfrt 39ctIont 111, 19%. All pipleg V'e1vad. end eq"lýt as same

he Flgure, ij&.1-1 of sh Pooeasm, awapt that idestifiod as n~easeimul.

more anlysed.

7%e Sates on the ftol transfer cam] betwefi Unit I and Unhit 2 will

be left in place aind the transfer camel drain line will be valved

ou. This pevvidoes reOmdat soisaically qulified harrieys for the

pr'c've.tion of pool leakage through thoe transfer cziel. The transfer

ounl conecting the two pools mny be opeo t allowing each fuel pool

cleon-up system to precide redund3ncy for the other in* the evert, of

a Wait poel Pool Clea-up Systemn failure pinwided the cmail draiiýs

I!rl 7"ified closed.
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3-. ASAM: COkie' C0?TTAIWf'Ei,", AN') FUFIAI. PlOOL COA-Ir 4i. sYS-TLv•

3.5.fl RIIR spent, Fuel Pool $st,,le"ental C.nl'n"

The decay heat removal requirements for a full core stored in the

fuel pool can be conservatively met by the operations of one PJWR

puuP and its associated LMR heat exchanter In the fuel pool coolin,3

mode. The total heat load for this mode is es!:'ated to be less

than 60 per cent of the heat exchan.er capability under the required

(low and teoperaturo conditions.

During the origlnal preoperational test program, each RU'. pu.ip was

operated in the fuel pool coolint node of operation. The test

Includcd opt-atiloe of the -AR syste" (10.M-20') fgp.) In parallel

vith the fuel pool coolin; systet%. Tvo fuel pool coolinj pu---s were

operated with 600 Zn per pu.ip. This tert verifled the -ii:y to

operate the M•IK system In parallel with tO. fuel pool cooli.; syste=

at de~iin flow rates.

One rZIR pu-ap and associated ;RAS1, pu:%t capahle of hemn; supplied vith

diesel power will be functional any ti'•% spent fuel Is stored In the

spent fuel pool.

0
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3.54• RIM Service Water Syatem VRHRSWS) Emergency Equipment Coolin. Water
System (EECUS)

The decay heat rezwval cooling water requirements for two units in

the cold shutdown condition can be conservatively vet by the operation

of one RHRISW pump on one heat exchanger on each unit. One RhItSW p;=p

ti required for each unit if the units are using heat exchangers which

are not on the same service water header. Four RH.SV p.ps are

presently available and capable of delivering flow to meet this reuire-

sent. Less than one-half the flay delivery capability of each p..-.; is

needed to remove the present decay heat for each unit. The low decay

heat level and ample flow delivery capability allow ample time for

manual operation in accordance with established operating instructions.

The standby emergency equipment cooling water (ENC4) require-ents

for two units in the cold shutdown condition can be aoequstely met

by the operation of one RXRSW pump on an ECW header. The rECN

system is not required for normal plant shutdown operation because

the required cooling water is supplied by the plant raw cooling

water system. The principal imediate need for EX. flow is in

the event that a diesel engine should be started. In this case,

EECW flaw mist be established at once. To meet this requirement,

two PJIRSW pumps are assigned to EECW service are runnir.g contin.uously

with each aligned to a separate supply header. Each of these p•.pus

are operating continuously (with loss of voltage trips deactivatcd)

or they must be capable of automatic start in their normal diesel

generator load sequencing mode of operation. Either header %ill

supply all EECW requirements. In addition, two other •,5.-SW .s

are available and capable of dclivering flow by manual operzt:ons

in accordance with established operating instructions. The t-o

RiRSW pumps which are running continuously or have autcr.:.'zic

restarting capability are assigned to 4.16 kV shutdown bczar2s

which have associated operable diesel generators Lna thv ?u'".s are
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1.5• l.t- 1 ..SP : COR.n , (M•_'r1~._ _'AT .'_:FT., ^AW) F111%• P(9.1•.. I !,,:.*Y.!:.r"•.4

3.5.C KiK Servie| "A.ter .t•yfce._l.%J.;) |sn.rnff'n Lulr*mene .qon.inf lnter
System (F.CAJSI (Continued)

arranged vith automatic restart provisions in the event that board

undervoltage should occur.

In the unlikely event that all make up capability is lost, water

can be supplied to the reactor or fuel pool by certain RILRS'v pumps

directly from the river. Tets Dl or D2 )LJIARJ pumps can pump

through the RILS'W header and standby coolant supply line in to

RIM loop II on Unit 1. or RNR loop I on Unit 2. From the RYR

loop the water can be routed to the reactor through the LPCI

injection valves or the fuel pool throuh the fuel pool system

connections on each RIU loop. An alternate path is available which

is independent of the L)IR and fuel pool coollnp. systems. The

alternate path will only reqnire any one of four rJTRSV pumps and

manual valve operation to provide make up coolant directly to the fuel

pool through a hose connected to either the north or south EECW

header hydrant. The RHRSW pump has an on site power source. The

make up capability provided by the JLt RSW pump far exceeds the amount

needed to replace the water lost it the maximt= evaporation rate

possible with the present decay heat.
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j.5wcsE: COfrE:. CON-TA1%NLtT. WL'D rFUL MOCT. COOL!?:C SYSrT:,ts

.3o.7 Mlintenance of Filled Discharge Pipe

If the discharge piping of the core spray and RHR system are not

filled, a water hammer can develop in this piping when the pump and/oa-

pumps are started. To minimise damage to the discharge piping and to

nsure addeJ margin in the operation of these systems, this Tehcnical

Specification requires the discharge lines to be filled whenever the

system is in a functisnal condition. If a discharge pipe is not filled,

the pumps that supply that line must be assumed to be nonfunctional for

Technical Specification purposes.

The core spray and RHR system discharge v'ping high point vent is

visually checked for water flow prior to any pump operation to ensure

that the lines are filled. The visual checking will avoid starting the

core spray or RHR syst with a discharge line not filled. In addition

to the vijl observation and to ensure a filled discharge iirUe other

than prior to testing, a head tark located approximately 100 feet above

the discharge line high point supplies makeup water for these systems.

System discharge pressure indicators are used to determine the water

level above the discharge line high point. The indicators will reflect

approximately 30 psig for a water levl at the high point anid approxL-

mately 70 psig for a water level at the head tank and are zonitored

daily to ensure that the discharge lines are filled.
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3.6' PRYARY SYSTEM BOMNDARY

Applicability

Applies to the status of the reactor

coolant system.

Oblectyve

To assure the integrity of the

reactor coolant system.

Specification

A. Therm-al and Pressurization
Limitations

The reactor vessel bead bolting

studs shall not be under tension

unless the temperature of the

vessel head flange and the head

is great-r than 1000 F.

B. Coolant Chemistry

Reactor water shall be maintained

vithin the following limits;

Conductivity <10 umhos/cm-f

250 C. and Chloride (O.Sppm.

C. Safety and Relief Valves

Four safety relief valves which

have accumulators shall be

functional on each unit with

two valves powered from each of

two 250V DC HOV boards when the

reactor vessel head is bolted in

place. -

4.6 PRIMARY SYSTEM BOUNDARY

Appltcability

Applies to the periodic examination

and testing requirements for the reactor

coolant system.

Objective

To determine the condition of the

reactor coolant system and the operation

of the safety devices related to it.

Specification

A. Thernal and Pressurization LUait3ca.

When the reactor vessel head bolcine

studs are tensioned and the reactor

is in a cold condition, the reactor

vessel shell temperatu re im media te 4

below the head flange shall be per-

manently recorded.

3. Coolant ChemistrX

1. A sample of reactor coolant

#ball be analyze'd:

a. at least every 96 hours

for conductivity and chloride

ion content.

b. at least every 8 hours for

conductivity and chloride ion

content when the continuous

conductivity monitor is

inoperable.
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LlJnTINM CODDITlIO:S FOR OPEA7TO1

3.6 FRIKARY SYST'r (x.ylDARY

D. Reactor Vessel Head Vent

The reactor vessel head vents

shall be in the open position

when the reactor vessel head

is bolted in place and the head

vent piping is assembled.

4.6 PRIMARY SYSTEM !ECCND;ARY

C.- Safety and Relief Valves

The position indicating lights

for the four safety relief

valves specified in 3.6.C.1

shall be checked each opera:in;

shift to confire control power

a~ilable for actuation when

the reactor vessel head is

bolted in placc.

D. Reactor Vestel Ne.- 7en:

.he position indicating ixh:s

on the reactor vesze head

vents shall be checked each

operating shift to confa:r

the valves are indicate: :o

be in the open position wý.en

the reactor vessel head .•

bolted in place and vr.:

piping is asse--bled.
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3.6,A/4.6.A

3.6.g /4 .6.*

BASES: WErMAL AND PRESSUTR!ZATION LIMqlTATTIOS

Tightening the stude an the reactor vessel head flexes it slightly to

bring together. the entire cOtact surfaces adjacent to the "0 ritns

of the head and vessel flange. The reactor vessel head flange and

head are constructed such that their initial maximm D07T Is 10 F, as

cited In paragrajh 4.2.7 of the safety analysis report. Therefore. the

initial minimum temperature at vhich the studs can be placed in tension is

established at 4007 F 600o F or 1000 F.

BASES: COOLANT Cf•lISTRY

Materials in the primary system are primarily 304 stainless steel and

the Zircaloy cladding. The reactor water chemistry limits are estab-

lished to prevent damage to the*e materials. Limits are placed on

conductivity and chloride concentrations. Conductivity is limited because

It Is continuously measured and gives an indication of abnormal conditions

and the presence of unusual materials in the coolant. The chloride limit

is specified to prevent stress corrosion cracking of stainless steel and

ti based on established relationships betveen stress corrosion, chloride

concentrations and dissolved oxygen. Zircsloy does not exhibit similar

stress corrosion failures.

0

When conductivity is in its normal range. pH and chloride and cther

impurities affecting conductivity must also be within their norlial

range. Chloride reasurements are made to dctermine bhether or nct

they are also out of their normal operating values becauie conductivity

could be high due to the presence of a neutral salt which would not have

an effect on pH or chloride. In soac types of water-cooled reactors.

conductivities are in fact high due to purposeful addition of ad?,tives.

In the case of BWR's, however. where no additives
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are used and where near neutral p1i i. maintained, conductivity providez a

very good mea:ure of the quality of the reactor water. Significant changes

therein provide the operator with a warning mechanism so he can investigate

and remedy the condition causing the change before limitine coiditions, vib

respect to variables affecting the boundaries of the reactor ;oolant, are

exceeded.

Methods available for correcting the off-standard conditions include using

the cleanup demineralizer, reducing the input rate of impurities, or

changing the supply of cooling water. The conductivity of the reactor

coolant Is continuously monitored. The sa.mple: of the coolant which are

taken every 96 hours will serve as a reference for calibration cf these

monitors and are considered adequate to assure accurate readings of the

monitors. If conductivity is within its norma ranee, chlorides i..l ct.her

impurities will also be within their normal ranges. The reactor coolant

sa-ples will also oe used to deter.ine the chlorides. Therefore. the

sampling frequency is considered adequate to detect ]ong-term- changes in

the chloride ion content. Reactor coolant samplir.g is increased to once p-er

shift when the continuous conductivity monitor is unavailable.

.6.C/4.6.C BAES=- SAFMY AY7: RELIEF \Y.'YrS

Vith the reactor in the cold shutdown condition and with low decay heat,

four safety relief valves are more than adequate to a:surv the inte~r..y

of the reactor coo:ant systems. Control power frv.. different • 1 ?•.

boards assures availability of two valves even in the unlikely event of

loss of a 250V MV board. Srveillance checks each shift assure control

power is available for valve actuation. When the reactor vessel head is not

t,%tlted in place, the relief valves are not required.
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]rt,,.,'.Grw trrt.&., ,tor vt:;:el heulw vehL:; In th. upen pa; ait'.,n w'Ah the

RHR Lhutdoun cocllnC system in serv-ce x.eps the reactor vessel at ath;r;hcri-

presn-..re vhen. in the cold shutdown cornd-:ton. S•rveD•lance checks of the

position n-'Jicati.n liChts are made ea:h shi"t.

When the rea:ccr yes:e; head i.s nt b,:ttd in ;:&ce or the vessel ýeaz -:

retcvtd cr the head vent pip~ng :s rencve Afroe. the test, adequate •en-;n
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ApplicabiIlItv

Applies to the status of the

primary containzwent systens and

refuel zone ventllat'on.

Object lye

To emritor pre-..Jre A::^: te'-peratur,"

of th." Pt-ar•, r,.t I r;- t • P-i;te.-

and prc.vl- . 1 .. 1 ' - , t : .a

A. }K "

4.7 CIV.TP.P."'r7 $YS'.'."•

Applies to t-,e con.-AT- coit3ln-ent

and refuel zcne vent:':tlon.

To verify t., -res..-7' !CT:":Tj.

,Pssure air cx'.aust fý- :"' rc '-

zore.

A. P ""'. . ." ' . .

1. The su pre-sr-.c-. -- :

water level -: tc-;erz-

ture Oal', Ic cr :-oz .f c!%.:,,

per 24 -hours w-.e. !u I

Iri.the Teacter.

2. r-. dry-ell pres-.re a.'

tC,-,nr a: c .! - ,C L.n - - '.

once per e:LsL re- t C.

re~actor ver.s' 1,ýýI!

bclted !n p~ac('.4 r ''A~:4 :2.)



.. 1094

LIMITING CO\)ITIOS FOR OPERATTONS SURVETILACE Rrquir~rmF.%Ts

3.7 CON''AI.X,•E.%,T SYSTt-5

B. REFUEL ZOVE VEN.TILATION

When the reactor vessel head

is unbolted, and when the fuel

is stored in the f'uel pool, there

shall be one refueling floor

exhaust fan and one supply fan

in serv:ce per unit.

C. STANSDBY GCS. TR1-A¶.'ET

When the reactor vessel head

is unbolted and when the fuel

is stored in the fuel pool, one

train of the Standby Gas Treatment

System shall be functional and

aligned to the Reactor Building

Zones of Units I and 2.

D. REACTOR PUILN',Z %"E\ILATION

When the reactor vessel head is

unbolted and when fuel is stored

in the fuel pool the reactor

building :znes for Units I and 2

.shall be ventilated such that

a negative pressure is maintained

with respect to the refueling

zone.

4.7 CONTAINMET SYSTEMS

Specification

3. REFUEL ZOT YME ATION

When the reactor vessel head

is unbolted operation of one

refueling floor supp!y fan and.

one exhaust fan shall be

verified and docunerted once

pcr shift.

C. STDSDBY GAS TI"EA-77',T

When the reactor vesse! head

is unbolted the cap::.-i.ty of

one train of the Standby Cas

Treatment Syste- tP :ýa-jst

ai: shall be denonstrater

weekly.

D. RLACTOR BUILZ7\rV!\

When the reactor vesse! head

is unbolted ar.ý ,her fuel is

stored in the fuel --nol the

reactor buildirg :ones for

Units 1 and : shall be ronitor&•

daily to assure a nc~atvý-

pressure is be~ng r. ::.:.d

with resp-ct to t.e refu•e:.t

zone.



1095

LIMITINZ CO.NDITIOS FOR OPERATIONS

3.7 CMOTATXNMET SYSTMtS

IE. IOPER.ABLE COMPONTNTS

Whenever the requirements of

specifications 3.7.9 and 3.7.C

cannot be met. all fuel handling

accivities or any activity over

irradiated fuel in the vessel or

fuel pool shall not be permitted.
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3.7 Wrr, C'.rAV'",T .Y'ThS

A. PRtTIAPY 4MVJA7!.'7,T

This specification ensures indication of adequate Informateon regarding status

of the dryvell pressure and temperature and suppression chauiber water level

and temperature vhen fuel is in the reactor. When fuel is removed this re-

quirement is no longer necessary. .4onitorint of inforemation concerning these

primary containment parameters will ensure that sufficient control of these

parameters can be manually initiated In a timely manner.

This specification ensures that an air flow is established in the refuel zone.

Refuel zone ventil4tlon ray be accomplished by continuous operation of o-P

refuel floor ex~iaust fan and one sup-ly fan per unit. ran dar•;-, rs trill !e

secured In the open positionto ensure flow continuity.

Pcfuel zone air flow provides a means of exhausting moisture vapor in tVe

unlil-ely event that ssent fuel pool coolant steaming occurs.

C. STAV:DBY C~AS T!ýA79TT

In the event that normal refuel zone ventilation is Inoperable one standby

gas treatment train Is capable of provIdIn: a means of exhaustinE raisture

vapor and air from the Reactor Building Zones of Units 1 and 2 to r.irtain

8 slight negative pressure between the reactor building :ones and the

refueling zone.

D. RFACTC; EP.JTI!'G ZONES - n AND CHLORIDE COVtROL

The no-.al ventilation systems for the reactor building :ones and :'.

refuel :one are separate systems and will be aligned to maintain cc-. tro:

of airborne chloride contamination from the reactor builjirg :ones to the

refuel zone. Using this alignrcnt. the reactor build.ng :ones will be

maintained at a negative pressure with respect to the refuel :one and

thcrcby preclude airborne chloride contamination of the refuel :ont.

In the evcnt of loss of off-site power the standby gas trcatnen' c -

perform thc function of the reactor zone ventilation sys:=. d
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Radioact.ve gases released fro each
units turb.ne and reactcr bu-Uding roof
vents, 'the radvaste oa;l:ding roof vents,
and the --Ain stack sJhall be contilnuously
wonitore. . To acccepii.-h this, at least
one reac.cr tu!2.dine and one turbine
buildirn vent. monitorinig system pelr unit
shall tt cperating whenever that unit's
buildrin, ve..tilation sy:tert is In service.
Also o©t radva:te buildi•ig system vent
monitcria.- cAl.-,nne- shall be operatirtg
whenever %he radvaste bAuildng ventilation
syste-. ýr -n service. At least one mvan
stack ooni'orirZ char..a€c shall be operat*rng
vhenever any units air ejector, mechanical
vacuu p.-p, or a star~by gas treatment
system train is in service. If normal
nonitorir.Z syste-s are not available,
tempora-. nonit.cr=. cr other sys'en5
shall be used to mcniecr etffluent. A
monitor..- channeC -Ay be out oft service
A- 4 ho-rs for .t•r.:;:a. testing ard
calibrat;.cn 'itbcut ;rcvid-rn a te-pcra-ry
monitor.

The pr".-ry c.citalr.nent srall be purged
through the starx-ty gas treatmert systeZ.

4.8.B Airborne Efflueft•

C. Rad:clcr-ca-
Monitcrr.r -c:--

An enviror-.•e-t*. -

p'ogrraJ shal,- be :c.-.:tec
descrite'. :,elcw 6.-;
Table L,.8.F.

1. Atmos•.he.r:c ': : .-.

a. The at.os~n c -nn.-.c-
i•g fe'wcrK .. ':t";

into thrte -~~o. or.-
sistini; Cr "2 .•1C.%.;':.r~

stations ,.-- :e c.:-':

at all ti-e:. ."7." . ::
ing stat.s- - are s.c.r, c".
Figure 4.6-:. t.e:.
ponitor.nC :3za' -. : a-e
Jgubl'.ct to Cn3n.C :
upor.) co.-.*.:r.dte 3_.'::

of the envrr.-etr.

vill Le .;:e: as ,- --
referer.ce.

kach -r. - - .-.. :-
chpath e C-:.-..

flaw cf -; .'-• '-,
ttree c-:.: ;"eL ..
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3.9 AUXIZTAI.Y MW7.1CAL CY-Tfl4

Applicability

Appie~s to the auxili~ary electrical

pover systm.

Wbeetive

TO a~smar an adequaate supply of

electrical power for those syste=

req~uired for safety.

Spoelfcifation

4.9 A~rUXIIY VZCrR:,CAL SYS--4

Applicabillty

Applies to the periodic testing

requirements of the auiliary

electrical systems.

Ob. ective

Verify the capability of the,

aux.iarye.lectrical sytem.

Speci ficati on

A. Auxiliarv Electrical Ecui-z'--.

For the condition of both units

I and 2 in cold shutdown vwith ue

in the reactor, the fol.oving

aditions apply except as spedcl

ried In section 3.9.B.

1. Two off-site sources of power

to the shutdown system avaia.-

able fro either the 500 kV

sysem (backfeeding) or the

161 kV tran•-ission system.

2. Three diesel generators availa-

ble and their associated 4 kV

asutdovn boards. An 4 kV shut.

down boards energized unless

oftsite power Is lost.

1. Diesel Generators

a. Each diesel generator :a.

be anu.ally started and

loaded once each month to@

dmonstrate operational

readiness. The test s!.iL

continue for at least &

Cce-bour period at 754 of

rated load or greater.

During the =xthly generuto

test the diesel generator

starting air cmpresz:or

shall be checked for opera-

ti•n and its ability to

recharge air receivcrs.
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3ý.9 AUXILIARY r-E..zF=ýA :Y77Zt 4.9 ry.=v.

4 3. Is kV abutdown tyus 1 or 2

energizad.

1.. .80V sk~tdown boards asso-

ciated with each uirt are

energized.

5. Under voltg.e relsys c the

three 4 VY s~r:d'= boaxds

assoclatted v-dth the tune-

ti=a& diesel geze.,tors

shall be available.

6. 25C7% DC £t board

bctterles end er- zers for the

fou.r f-:t-I'rl boards -. st be

avmr..able.

7. The 25V =izt bc4aLrd batteries

and & battery chreeer for each

battery =d a~ssociae~e bcettery

bo'rds "at be functional.

8. Betterles, che. gers, busses,

aad feed3s to t-.e four eSR.

chanels s-pec-Ified 4-- .nab-le

3.2.A shall be cperable in

each =it.

9. There shall be a . of

103,300 gal•fs of diesel fluel

In the stazdby diesel generatQr

fuel t-aks.

The operation of the

diesel ftel oil trarsfer

p s shall be den-

strated, =nd the diessel

starti.g ti--te to reach

rated voltaie at! speed

shall be loged.

b. Once a ==:h :he qu•nt;ity

of diesel fý.e2l av&-a±.sble

shall be logjed.

c. Each dicsel e-era•'or

shz.11 be g~ive a= n.a

in.Specti=c -4- Lccr%-.Ccc

with Instrac-,...,zs :z~

= the LanuftLC-Lrer 's

reco=cnda.. iczs.

d. Once a nr-mh a s=.--e of

diesel f•e. 1h-.-Z •e

checked for c-u.!ty. .he

quality shall be wv!.i'--

the acce~t&a-.e i-z-ts

specified in 7tbl. I of

AS2K D975-66 and Ivjzea.

2. D.C. Poer Syst= - L.i:

Batter"es(250-Vol:t) 51ezel

Geerator Battcrie; (?25-Vc:'t

and Sb•,tdovw Bocr: Batteriez

(250-Valt').
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3.9 AL'XMApy ZL-CTP.CAL S-y T-E.m

B. Cold Shutdown on Units I end 2

With InoDerable E'ait-.ent

1. )ram and after the date that

off-site power is reduced to

€ne source, another source

must be restored within. seven

days.

2. When one of the three diesel

generators becc=es inoperable

and a shutdown bus and three

4 V shutdown boards are availsa

ble, 2 days are allowed to

ccply with 3.9.A.2.

3. When one L-kV shutdown board

is inoperable, both off-site

161-kV transmission lines and

both eo=== station transfor-

mers shall be available and

the re.aining 4-kV shutdown

boards and associated diesel

generators, and all 48V ener-

gency shutdown boards shall

be functional.

4. FPrt and after the date that

one of the three 250-Volt unit

battcries ar.d/or its associr.te

battery toard is fc-nd to be

srvrLA•ICE P5T:.-.' UT

4.9 Atn•IAM EL=--,RICAL SYSTEM

a*. 2•Vy Veek the specific

gravlty and the voltage of

the pilot cel., and

temperature of an adjacen:

cefl and overall battery

voltage shall be measurea

and logged.

b. Every three months the

melfurenents shall be -de

of voltage of each cell to

nearest 0.1 volt, speci:':

gravity of each cell, a:.--;

temperature of every f:..

cell. These =ea re:z.t -

shall be loggqed.

3. tkdervoltage Relays

a. Once every 6 months, the

C•ditions -inder which thf

=mdervoltage relays are

required shall be si2latt

with an undervoltege cn

each shutdown board to

demonstrate that th-.e asso.

ciated diesel generator w

start.

b. The undervoltage relayZ

which .start the di.ze 0
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3.9 AUXmZA • 1 ,CRCAL zY'L".

Snoperable for any reasu,

the IMC -b-11 be notified

vithin 24 hours of the aitu&-

tion, the precautlons to be

taken during this period and

the plans to retx.n the

failed coponent to an

operable state.

5. ?rm and after the date that

one of the four 250-Volt shut-

down board batteries and/or

Its associated battery board

Is fo,•d to be inoperable for

amy reasenp the .RC chall be

notified vithin 24 hours of

the situation, the precautions

to be taken &.uring this period

and the pleas to return the

failed cConmmet to an operable

state.

C. Auriiarv -2 ecrica ••_s-. + E en÷.

7or the condition of no fuel !n

Units I and 2 reac*or vessels and

trTesated fel In the fuel pools

for both Uknits 1 and 2 the fo)-

loving c•ditions apply except as

specified in 3.9.D.

i4.9

generatOrs from the 4-kV

shutdown bAre-s, shall

be calibrated eanuaUy

for trip and reset and

the measurements lo&,e!.

B. C-reration •*h Ic-erable

1. When one cc.n station trr-,5-

forcer, or one 161-kV line is

found to be inoperable, 4L

diesel generators an&d. azso:ir.

board$ .sst be d~onS-rL:.

functional I-ediatc~y L.-4

daily thereafter.

2. When one of the three Lercl2.

generators is fc'-d te be

Inoperable, ther..

generators and associazcz

sabal be de:==strated ý:-i.

lediately and daily ttbere-

after.

3. When one L-kV zitD-M -_%

found to be ino;era-C, ý

r~nInS C -kv - t'--•, zr--.

and two as-cor.4ist• diese.: -..-

erntors, -hall Lcd- --:: v-e

fnctional, i--cd-ately C,..;

daily therea•ter.

V W',* 0 - 75 .- 70
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3.9 AtrUiLiARY - t=rc CAL mY7I4 16.9 AUX"LIA•Y ELECTRICAL SYST-.

C. Auxiliary Electrical Ecui*.entI. Two off-site sources of power

to the shutdown rystm avaSi-

ble fro either the 500 kW

sy"stem (baceeding) or the

1 kV transmission syste.

2. Two diesel generators available

and their associated 4 kV shut-

down boards ava4lable for use.

3. 4 kV shutdo% bus 1 or 2

enezgized.

4. The 48O-Volt a atdown boards

associated vith the divtsi-sc

of fuel pool crl~zg in ser-

vice are energized.

5. Under voltage relays on the two

46 kV ahutdos= boards associated

vith the flcti• al diesel

generators sbr.11 be fxnct ion-

ally operble.

6. 250-Volt DC sttdo= board

batteries and chargers for the

two f•uction boards must be

available.

7. The 250-Vol-t unit board bat-

teries and a battery charger

1. D)iesel Generators

a. Each diesel generator shall

be manually started and

loaded once each month to

demonstrate operational

readiness. The test s&e..

continue for at least a

one-bhar period at 75% of

rated load or greater.

During the monthly gener.-ao.

test the diesel generator

starting air co=pressor

Whal be checked fcr opera-

tion and its ability to

recharge air receivers.

The operation of the diesel

fuel oil transfer p -p sha.

be dazonotrated, and the

diesel starting time to rea,

rated voltage and speed

shall be logged.

b. Once a month the quantity

of diesel fuel available

shall be locked.

c. Each diesel generator z-.fL

BEST COPY -AVAILABLE
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3.9 AUXILIARY ELECTRTCAL ZYT•TFX4

and associated battery boards

are functional.

8. There shall be a mini==u of

103,300 gallons of diesel fuel

In the standby diesel generator

fuel tanks.

D. Fuel Re-roved rc-" Units I ad 2

Reactors and Stored in Units 1 and

2 Fuel Pools with Inonerable

Equi-=ent

1. From and after the date that

off-site power is reduced to

one source, anot.3er source =St

be restored within seven ozys.

2. When one of the two diesel gene-

rators becomes inoperable and a

shutdown bus and two 34 kV shut-

down boards are available, 2

days are allowed to comply with

3.9.C.2.

3. From and after the date that one

of the three 250-Volt unit bat-

teries and/or its associated

battery board is found to be

inoperable for any reason, the

NhRC shall be notified within

234 hours of the Zituation, the

precautions to be taken during I

i

4.9 AUXILIARY ELECTRICAL SYZ7-,M

be given an annual inspection

in accordance with instructions

based on the manufacturer's

recoendat ions.

b. Once a month asa ple of

diesel fUel shall be checked

for quality. Th•e quality

ahall be within the acce;tr.'e

liw.its specified in Table I

of AS:) D975-68 and logged-.

2. D.C. Power Syste- Unit

Batteries (250-Volt) Z1.esel

Generator Batteries (125-Volt)

and Sbutdown Board Batteries

(250-Volt).

a. Every week the specific grv'it:

and the voltage of tbe ;'ict

cell, and tenperatu~re of an.

adjaent cell e=d overall

battery voltage shall be

measured and logged.

b. Evexry three m t.sthe =eez-.;re

ments shal.l be rz.4e of vo!j.&-e

of each cell to nearest C.1

volt, speciric •ravity of

each celi, and te.--pcrat-.re of

every fifth ce'-'. Th.e.sc

meaLsur ecnt: :.E.r,,l !e lo:.Z::.
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this period and the plans to

return the failed component to

an operable state.

4., Yr and after the date that

one of the two 250-Volt shut-

down board batteries and/or

its associated battery board

is found to be inoperable for

any reason, the ,N.C :hall be

notified with.n 24 hars of

the situation, the precat--;tons

to be taken durL-r7 this period

tnd the pl-.s to return the

failed cc-.7;oent to a&n operable

state.

3. Ud ."et Relay-

a. .- -ery 6 months, the

Condij-_ns under wtich t-c

undervoltaee relays ire

required shall "be si.'-

lated with an un-er.vo*.tI--

cc each shutd.ovr board t=

denztrate Vhat the

associated -1iezel Ze:.-criz:

wiln rtat.'

b. The v_%dci-jvi'a~c relay: --

start the d.ez. 6er.-r.

from the 4-W', h .

shall be ca2ibre~te- -

for trip anddrcet arni '.'.e

Measurements lorCed.

D. Opration v.-t!ýL.-r-•eEu--

1. when one com..non stat icri t-,n•-

former, or one 161 kV line if

found to be i'-o.-era'=le, the t

dliezel Cencratorz 2n a:zoci.:

boazrds "st be cc-onntratcd

functional ir-z.-'ately and

daily thereatcr.

2. Wh'en one of t'.c, two Cec.

pecnerntorz iz to-.: to be

-inoperable, th. r2.-L .
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geerator and &ssociated

board asaL be demonstrated

function1 al -edlately and

AA41 thereafter.
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3.9 BASES: AtTXMIAFY TV*'JE7 SY.-TrD

The suxiliary power system consists of-3 functionally operable diesel

Senerators (A, B, and D) capable of sLutOtiCe start on loss of voltage

to their respective I-kV sbutdo, boards. '.he C diese-l feed is

inoperatle but its associated I-kV shutdown board is available. T.he

8N&Vshutdown boards 1A, 1B, 2A, and 2B are operable vith at least

€ae source of power. All the 480V reactor M4OV boards 1A, 13B, 1C, 2-A,

2B, and 2C are operable with at least one source of paver.

A and B. Cold S..utdown on Units I &nd 2

The require.ents of these specifications are based on the ini.--=

ecc-)lenent of equipnmt to redundantly maintain the facility in a safe

ecmdition.r The capacity requlir-ents of this mode of operation ca&

be adequately addressed with two diesels. The third diesel is W.

accmate loss of o.f-site paver and slngle failures in the d1.e:e2.

generator plant.

All 4-kV and 48,V bcLrds are available and tte shutdon busses are

ava&lable. With a single fallure In any of the 4-kV and 480N board

or feeders, diesel paver can be directed to an adequate co=pl~emt

of equipent to accaodate the shutdo•m ode. This is -ccomplished

by either f.eding the required boards and their associated loads

directly or by feeding two boards fro one diesel through the backseed

capability o." the shutdown bus.

There are eight .'O-volt d-c battery systems each of which consists of

a battery, battery crc-er, and dlstr.bution equipment. Three of these

systes provide pover for %. tt contrcl functions, operative pcver for
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unit motor loads, and alterrative drive pover for a .15-volt ao-C unit

preferred motor-generstor set. One 250-valt d-c system provides power

fb plt and trco-issioo system cotrol functions, drive power

for a 215-volt &-c plant preferred motor-generator set, and emergency

drive power for certain unit large motor loads. The four rrma±ZZ

systems deliver wntroln pover to the 416O-volt shutdown boards.

Each 250-volt d-c sh;tdown board control power supply can receive power

from Its own battery, tatter-y charger, or from a spare charger. The

cha.'rgers are powered from normal plaz: auxiliary power or from the

standby diesel-d-iven generator system. Zero resistance short circuits

between the control power supply and the .sutdown board are cleared by

fuaes located in the respective control power s-pply. Each power supply

Is located in the reartor bu•'•'14 near the shutdown board it jr-,plpiez.

Each battery is loctted in its own indepemdently ventilated battery

The 250-volt d-c system is so arranged, and the batteries sized s%ch,

that the loss of any one unit battery vill not prevent the safe cooldowm

of both =Itis I- the event of the loss of offsite power and single

failu re In any one u=it. The loss of one 250-volt skutdown board

batter7 affects nor-.Al control power only for the 4160-volt shutdown

board which it supplies. The station battery supplies loads that ame

not essent-ial for safe stutdown and cooldown of the nuclear system.

This battery was not cns3idered in the accident load calculations.

C and D. Fuel -ved fromo Un•t-• 1 a.r-.d 2 Reactors and Stored !-n "'.;its

I And 2 Fnel r-ools

The requi.enents of these specifications are based on the mini-u= -orn2cq.Cnt

of equipment to reLnJan-ly ,aint.iin the fuel in the fucl p)cD i..: sr.t:
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condition. The capacity requirttnts of this mode of operation can be

adequately addressed with one diesel. The second diesel is to &ccocdate

loss of oft-s3te power an- si•ae failures in the diesel genersator pla.n.

Tvo 4-kV and two L80-vo't tars -%Ill be available from off-site pover

upplied by o-ve -hC do'd. &v.s or ftm two de jen •eratorz. With a

single fallure in any of tpc 4-kV .- ','. ..- vzlt boards or fueri, jie4e-

p.ower can be =.±rtted to an j.cecpl.. of equ~ta.t to ~ :.

the ,1t.3 po€.ol cool Ln£ Lede.

The loss of any one ,,".t btrery ;.• zt ;_.:e.t Me afe .o.f.i of

both fuel POOIS i.%n '±.e eve.t of the 1cse £f ste power & .L'a

failure in &-.y onie uzit. T..e lu; (of one of the two 250-vo-2.. s"-

board betteries affect~s nrz&lcoztral porver only for the ~L.6C-voz--

shutdown board w-licbh it su;.;lits.
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The monthly tests of the diesel generators are priz.ariy to check for

failures and deterioratlion In the system since last use. The diesels will

b* loaded to at least 75 percent of rated pwier while engrie and generator

tempratures are stabilized (about ore hour). The minumum 75 percent load

vtll prevent soot formation in the cylir.ders and in~ection nozztes. Clpera-

tioar up to an equilibriua temperature ensures that there is no overt.eat

problem. The tests also provide an engine end generator operating .istory

to be Compared with subsequent engine-generator test data to ider.•.tif and

to correct any mechanical or electrical deficiency before it can result in

s system failure.

Battery maintenance with regard to the floating c€.arer, e!g.:..t c'.rge,

and electrolyte aevel v.11 5e based on the m-anu!ac:nrer'$ rst m.v- ar.n

sond maintenance practices. In addition, vritter retcords h'" :e ._n-.

tained of the battery perfor~ance. The plant batteries wi. de:etr.:r&:e

vith tinre but precipito%.s failure is unlikely. type tye of s.r~e..-

called for in this specification is that % .Aic has been dermonstra:e' trc_..•

experience to proviae-an indication of a cell _ecoeine irregu.':r cr tnstr-

viceable long before it becomes a failure.

The equalilint charge, as recowended by the manu!acturer, 1s v.'a.

Manzaln.|ng the Ampere-hour capacity of the bat:ery, and .:!: "t aF;".cd

as recce.-vnded.
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LI. MT. TI:E fln.MTT M FflIr OMrT.NlfON

).10 Mct)i P.TUI4TIONS

A.pplicability

Applies to the removal of fuel

frof the reactor pressure vessel.

robeetiv.

To prevent criticality during the

removal of fuel from the reactor

pressure vessel.

Specification

A. iRactivity Control

1. The reactor shall be kept

in cold shutdown and all

control rods fully inserted

durln3 fuel resoval.

2. The reactor moae switch

shall be locked In the

"SInrfDOIZ' position during

fuel removal.

U. Core Monitoring

Durint fuel removal two channels

of the Sin's. each on separate

power supplies, shall be operable.

For a SRM to be considered oper-

able, the folluvli.q conditions

must be satisfied:

1. The SR? shall be fully

inserted Into the core.

4
SURVEILLAIC. RFnU7Rrsf..rTS

4.10 CORE ALTIr.ATIO',.

Applicability

Applies to the periodic verification

of rod position and testinz of

instrumentntion used during fuel

removal.

Obiective

To verify full insertion of control

rods and operability of instrumentation

durln.' fuel removal.

Specification

A. RcnctivitX Control

1. Surveillance to verify full

insertion of all control rods

is specified In 4.3.

2. Prior to reriovine, fuel, and

daily thereafter, verify that

the renctor mode switch is

locked in the "S!TMUTDOP"

position.

B. Core Monitoring

Prior to the resoval of fuel fron

the core the Sr.9's shall he

functionally tested and checked

for neutron response. Mieremfter.

vhile required to be operable, the

SMi's will be checked daily for

0
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3.10 COR"-A/LTE.MATIML:;

2. Prior to fuel removal the

SIN shall have a Initial

amnIMun count rate of 3 cps

with all rods 'ully inserted

in the fully loaded core.

The count rate will diminish

durinx fuel removal.

C. Spent Fuel Pool la.•ter Condition%;

1. Whenever irradiated fuel Is

stored in the spent fuel pool.

the pool water level shall, be

maintained at or above 8 1/2

fect aJ)ove the top of the

stored fuel.

2. Whenever irradiated fuel is

in the spent fuel pool. the

pool water temperature shall

be f 12507.

3. Fuel pool water shall be main-

tained within the following

limits:

Conductivity,
10 ,tmho/ca 0 250C
Chloride, 0.5 ppm

D. Reactor Buildin, Crane

1. The reactor buildin,-. crane

shall, be operable.

a. When a spent fuel cask

is handled.

4.10 CORT. ALTEIAtION:S

response until the count rate

diminishes to _ 0.3 cps.

C. Spent Fuel Pool '.'ater Condition s

1. "Uhenever irradiated fuel is

stored in the spent fuel pool.

the water level shall be

recorded daily.

2. "11,enever irradiate-I fuel is

stored In the spent fuel pool.

the water te-zperatire &hall

be recorded daily.

3. A &a-ple of fuel pool water

shall be anAlyz•ed in zecordanc,

with the follovinr, specifica-

tions:

a. At least daily for con-

ductivity and chloride Ion

content.

b. At least once per 3 hour

shift for conductivi:y ane

chloride ion content w"en

the fucl pool cleanup

system is inoperable.

D. Reactor •ulldin- Cr.n-c

1. The follo-in; operational

checks and Inspections shall

be performed on the reactor

building crane prior to
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tlrYm fl'" flfT'VoS rrot rwrq.,tnt~
oIhn miv. A!.TT.%AMTlIV2

b. WIhcncver new or spent

fuel is handled with the

5-ton hoist.

2. Whenever there is irradiated

fuel in the spent fuel pool

or in the rea,.tor vessel

with the reactor vessel

head off, crane loads shall

not be transported over the

spent fuel pool or reactor

vessel opening except those

ope-.ations in the spent

fuel pool and reactor

vessel which nrimally require

the serviccs of the overhead

crane.

3. When the crane is used in

the unit 3 area and fuel

is in the spent fuel pools

or in the rcactor vessel

with the reactor vessel

head off of unit I or unit

2, bridge movement to

the unit I or 2 areas shall

be restricted by redundant

key lock electrical limit

switches. Eypassing the

limit switches for required-

activities in the units

I and 2 arcas s'-ill be under -.

,Vr.TTj.A*1rr. Pr~'T~tr: 'TC

~4.ll rr ALTrRATTO'IS

handling of a nwnt fuel cast

and new or spent fuel (these

need not be perforred nore

frequently than quarterly):

a. The cah and pendant con-

trols shall be demonstrated

to be operable on both the

125-ton hoist and the 5-ton

hoist.

b. A visual inspection shall be

made to ensure structural

integrity of the 125-ton

hoiat, the 5-ton hoist and

cask yoke safety wire ropes.

c. The overtravel limit svitch

interlocks, movement speed

control and bralinz opera-

tions for the bridge.

trolley, and hoists, the

pendant'lnterlock%. the

main-auxiliary holit opera-

tion interlock, and the

remote emergency step shall

be functionally tested.

d. The bridge drive linit

Swltchcs sh~ill bc fý::ictioal

tcsted each tine tl;Zy" -rc

placed in servicc bhcfor, the

crane is londcd.
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3.10 CORE XLTERATIONS

strict administrative controls

requiring the signature of a

senior reactor operator.

4. When the crane is used to

handle materials between

units 1, 2 and 3 areas and

irradiated fuel is in the

fuel pools or in the reactor

vessel with the reactor vessel

head off of units I or 2,

rail stops shall be installed to

prevent trolley movement over

the fuel pools or open reactor

vessels. Removal of the rail

stops to permit required

activities specified in

3.10.D.2 shall be governed

by strictiadninistrative

controls requiring the signa-

ture of a senior reactor operator.

S. When the crane is unattended

for a period greater than one

hour. the bridge and trolley

shall be tied down to pr-'.cnt

movement in case of a natural

phenomena.

4.10 CORE ALTERATI0NS
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4.lo rlP*F A.T7tP.ATlfl\r.

2. 4t any time when the reactor

%ullding crane is in service

there shall be a person assigned

to the refueling floor who has

authority to control crane

activities and will observe

crane motions and conditions.

He shall docunent at least

once per shift that the require-

neats of Liniting ronditiozns

for operation . .

3.20.D.4 and )..').5 have beer. co

plied withi.

C. Spent ruel C'as

1. Prior to attach-wnt and

lifting of an empty spent

fuel cask from the shippin-

trailer, a visual Inspection

shall he conducted on the

liftinr trunnions And the

fasteners used to connect the

trunnion tr the cask.

2. A visual inspection shall he

omde of the assembled

ttunnion on the empty cask

to ensure proper assembly. -

F. S.ent ,uoc r.at•¶:

1. lpon receipt, an enpt-.

fuel cAsk %hall not Se lifted

until a visual inspection ts

made of t0e cnsl:-liftinr

trunnions and fastening con-

nection

7. Spent ruf.l Cask 11sndlinp -
Refueline Floor

1. Administrative control shall

be exercised to limit the

heimt the spent fuel cask io
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I.ll Mftr -A.IVrIATYflM

F. Spent ruel C.s Ilandltnp. -
Pefuellnr Floor

1. (otnued)

raised above the refuelinr floor

by the reactor buildinK crane to

6 inches, except for entry Into

the cask decontamination chamber

where height above the floor

vili be a~proxitately 3 feet.

2. The spent fuel cank yoke

afety calIes shall he pro-

perly positioned at all tves,

except *#hen the cask is In

the decolt~aination chamber.

G. Refueling Interlocks

I. The fuel grapple hoist load

switch shall be set at

.11,000 lbs.

2. If the frame-mounted

auxiliary hoist, the mono-

rail-mounted auxiliary hoist,

or the service platform hoist

is to be used for handling fuel

vith the head off the reactor

vessel, the load sensing limit

switch on the hoist to be used

shall be set at '400 lbs.
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3. ln/4.l BN LSIL : MIlT" A1.Tr.'tAT' $2•

It. -C'are "!onltorinZ

7%e 5171's are provided to monitor the core during shutdown and

to monitor core reActivity and %:ulde the operator tAile fuel is

bein:, rex3ved from the reactor pressure vexsel. Ali fuel moves

during t:ib o;eration will reduce reactivity. It is expected

that the SWs will drop below 3 cps buefore all of the fuel is

unloaded. Since there will be no reactivity additior.. durin;

this period, the low nunber of counts will not present a hazard.

WIhen all of the fuel has been re-noved to the spent fuel stora;e

pool, S.•I's will no lon.er be required.

Requirin" the SR11's to be functionally tested prior to fuel

removal assures chnt the Siký' will be operable at -the start of

fuel re-oval. T71e daily responoe check of the SR!'s ensures

their continued operability until the count rate dininis:e$ due

to fuel renoval.
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1. 0lo.10 MS1A 7S: CO011: AT.TI:^ATT(•T;

Te ieruit,- of tise stest rurl stnrn:;e ipool provides .1 stornze

location for approximatcly 14n percent of the full core Inad

of fuel assemblies In the reactor buldine which ensures -deqtiate

thieldin:. coolin:, and reactivity control of irradiated fuel.

An analysis has been performed which siows that a water level at

or in excess of eight and one-half feet over the top of the

stored assemblies will p:•vide shieldin' %tch that the -axi-t

calculated radiological doses do not exceed the linits of 1i r'-K. 2:.

The normai water level provides 14-1/2 feet of additional watrr

shielding. The capacity of the skinner surge tanks is avai:atle

to maintain the water level at Its normal he!rt for three cays

in the absence of additional water input from the condensate

storage tanks. All penetrations of the fuel pool have been

installea at such a height that their presence does no: ;:cv:.e

a possible drainale route that r.:•d lower the nor'.al -ater :eve:

more than one-half foot.

The fuel pool coolinZ and clean up systen can nwnintain th- !.cl

pool water temperature below 125°F when removing mAaxIu-u nor.al

heat load from the pool with the TCC: temperature at its zx1u.

If the pool temperature approaches 125°F the standby •iU loc;

throu;h its fuel pool coolin; connection will provide for coatinuc2

heat removal.

The.fuel pool water chemistry limits are established to prevent

damage to the 304 stainless steel u;ed to fabricate the fuel pool.

Limits are placed on conductivity and chloride concentratins.

Conductivity is l±ited because it is easily measured an.; ;.4ves
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.101/4.10 nflASVS: C,"lI: ALMrrTIO:4S

C. Spent Fuel Pool .atcr Conditions (ronttnu,:d•

am Indication of abnormal conditions and the presence of unusial

materials in the water. The chloride limit is specified to prevent

stress corrosion crackinn t' stainless steel and Is lased on

established relationshi},a u,. an stress corrosion, chloride

coacentrations, and dissolved oxygen.

When conductivity is in its normal range, pH and chloride and

other impurities affecting conductivity must also be within th.:ir

normal range. Chloride measurements are made to determine whether

or not they are also out of their no'mal operating values becja-se

coniuctivity could be high due to the presence of a neutral sa;t

which would not have an effect on pH or chloride.

No addltves are jsr.!4 in tCe fuel po'.l water an.! ne.r neutral p•

is ,•intained. therefore conduct.vlty provides a very good measure

of the quality of the water. Significant ct.anges therein Drovide

the operator with a warning nechanls- so he can investi.rate and

remedy the condition c.nusinr, the chnn;e before l1i-.ti-- co"citions,

with respect to vari.ablcs affecting the bounearies off tile fu'7l

pool, are exceeded.

KethodS .,v.,ilAble for correcting off-stan,.ard conditions include

using the fuel pool filter deiinerallzer. hititing fuel or equip-ient

ovet-'ents, or usiný; th?. condcnstLe Je-.ir.erqlIzers. T•h sa-plcs of

the fuel pool water w;hiCrI are takcn dally .%re considered %dequate

to detect lon--tern .hanies in thc chbo:rid ion content. Fuel

pool aanplin; frequency is iiicrcased to once per eight hour shift

when the fuel pool clean up sysCc= is inoperable.
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3, 10/4.10 A ST.S: CO;u: AI.Tt.ý,A .....

!. . actor .;isildfn'. Crane

The reactor buildin; crane and 12ý-ton hoist are require-l-to be

operable for handlin: of the spent fuel in the reac:or buildinq.

The controls for the 125-ton hoist are located in the crane cab.

The 5-ton hass'both c^5 and pendant controls.

A vIcual inspection of tht load-Learing hoict wire rope assures

detection of sir.•s of distress or wear so that corrections can be

promptly made if needed.

TMe testinZ of the various lfrnts and interlocks astures their

proper operation when the crane is used.

Assignment of a person to monitor crane activities and who has

authority to direct crane operations assures close, safety

monitoring and compliance with crane handling requirements. The

placement of the bridge limit switches in their respective drive

control circuits and the installation of the rail stops on-the

-trolley rails assures xhat crane movements cannot be inadvertently

made over spent fuel pools with fuel in them. Crane bridge and

trolley tie down when the crane is unattended prevents their

motion in the case of a natural event, such as an earthquake.
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3.,wl/c.io I•A.':S: M..K" ALTtLATL,,JN

L. ;%ternt Fel,, (C-i-k

The spent fuel cask deaiL:n Ircorlsorntes removable 1iftin, trunnions.

The visual Inspection of the trunnions and fasteners prior to

attachment to the cask assures that no visual dama,,e has occurred

during prior handling. The trunnions aust be properly attached to

the cask for lifting of the cask and the visual Inspection assures

correct installation.

F. Restoration Work

Requiring completion of fuel storage and installation of gates

and blocks places the fuel in a maximum security condition prior

to the restoration activities.
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).10/6.10 CASr.': CMRL ALTLIAT•ONJS

F. Spent Fuel (-.tk IVandlin; - Kexfurln! Tloor

Although s1ntlc failure protection 1ias been provided in the

design of the 123-ton hoist drum shaft, vire ropes, hook anAlower

Ilock assembly oa the reactor buildin; crare, the liriting of

lift hei;it of a spent fuel cask controls the amount of energy

avallable in a dropped cask accident vhen the cask is over the

refueling floor.

An analysis has been made vhich shows chat the floor and support

members in the area of cask entry into the deconta.'aination

facility can sntisfactorily sustain a dropped cask fron a height

of three feet.

The yoke safety cables provide sin-.le f.ilure protection for the

hook and lower bloci: asse-bly .-in. limit cast: rotation. r.sk

rotation is necessary for decontanitnation and the safety ropcs are

removed durin: decontaminat.ion.
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3.11 Uw.TT _ iL' rr I A'.D 2 !•N'T.ACTIOPAS

AppolIcohtitty

Applles to constructioun activities of

unit 3.

Oblect lve

To assure that unit 3 construction

activities do Dot advercely affect

the safety of either unit I or 2.

Specification

All operations, tests. and other

activities associated with' the

construction of unit 3 that car:.

affect any system or component

required to be functional by

these Interim Technical Specifi-

cations are prohibited until (1)

an interation analysis is performed

which shows that an activity

associated with the construction

and testing of unit 3 will not

adversely affect the safety of

units 1 and 2, and (2) the

interaction analysis is approved

by N•C.
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3.11 BASKS: ULNIT 3/UANIT I AND 2 INMTERACTIONS

Since there are shared systems among Units 1, 2, and 3 an interaction analysis

ii performed which shows that an activity associated with construction of

Unit 3 will not adversely affect the safety of unit I or unit 2.
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TADLE A.S.A

MHTjw'U S:IITT CRE' PV11TYTW4MTTS

Shift Position

Shift Engineers

Assistant Shift Trntineers

Licensed Reactor Operator 1

Unit Operators

Assistant Vnit Operators

Health Physics Technician

Other Personnel

"Inimwtm Shift Crew

NInuint CmeUnit Fuel

Present Uno.'ldint

1 1

1 2

1 1

2 2

6 6

1 1

2 2

14 15

%~rinr TWO
Unit Fuel
tn load Inc

1

2

1

2

7

1

2

16

With 7jael in
Storare Pool

1

1

1

2

1

0

10

Type of
License

SID

SIo

904

hOn.

NONE•

NOT S: , SO - Senior "eactor Operator

RO - Reactor nperator

NOTE FDP 7iýBU 6.8.A

IThis position Is nor..ally filled by an assistant shift engineer. but as a r-nit-u

it may be filled by a licensed reactor operator. When the incumbent is not a

senior reactor operator, he shall not he assitned duties requiriln him to dirtct

licensed activities of reactor operators.

SASES

As a result of the dAmare created by the fire to various units 1 and 2 cables, a

number of safety systepm cannot he operated from the control room. Equiprent monItor-

.nA and operation 1i now required from various positions located throughout the

facility. Analyses have shown that In excess of 15 hours are available to perfori9 these

various tasks. In a'dittion, studies have been perforned to assess the amount of time
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TADLE 6.8.A

WASES (Continued)

required to perform these manual operations including consideration of

additional equipment failures. Results of these studies have shown

that operation of equipment for which the most degradation is experienced

could be achieved in a time interval of several hours. These studies

were performed with the assumption of a shift crew of 10 men. We have

required a shift crew of 14 men for the present cold, shutdown condition.

and one additional man per unit during defueling operaticns, i.e., 15 men

if one unit is being defueled and 16 ten if both units are being defueled.

The additional men will perform defucling operations and, since defueiing

vill be suspended in the event a manual transfer to back-up systems is

necessary, will provide r.argin for perfor--ance of the req..:red na.

operations and monitoring..

After dcfueling is completed with all the fuel in the storace pocl. t !e

time available to perform manual transfer to back-up systens is exterec

even further. Therefore, a shift conplement of 10 men is then adequa~e

to provide the same level of safety.
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATIO%

SUPPORTING AMENDMENT NO. 10 TO THE FACILITY LICENSE DPR-33

AND AMENDMENT NO. 7 TO FACILITY LICENSE NO. DPR-52

(CHANGE NO. 11 TO TECHNICAL SPECIFICATIONS)

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR POW.ER PLANT, UNITS 1 & 2

DOCKET NOS. 50-259 AND 50-260

1.0 INTRODuZTIC?0

On March 22, 1975, a fire at the Browns Ferry Nuclear Plant (BF:,P)

required the shutdown of Units I and 2. Since shortly after the start

of the fire, both nuclear u,.its have been in the cold Shutdown corovticn

with fuel in the cores and the respective reactor vessels ventea to *.e

containment atmosphere. Shutdon cooling systems are in operation in ta

units.

The fire affected various power, instrumentation and control.caties wnich

caused a number of emergency systems to become inoperable. Altteo-..;*l many

systems were damaged, the facility was placed and is being maintaine' in

a safe and stable condition utilizing a substantial number of syste-s,

and with functional backup systems being available. In fact, tne *oia

number of functional systers Presently available for this purpose exceeds

the number nornlly required for a facility in the cold shutdown cor•c:ion.

The action now under consideration involves first steps toward t.c restorat-.on.

of the facility. This involves the repair and removal of affected cables;

however, before any repair and removal of cables and systems fron te fire

affected zone, could be authorized, it was deemed prudent to requirc "t.-: a;: j" :hc
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necessary vital systems be protected, isolated or verified as free from

interconnection with any of the systems or cables which were damaged by

the fire. Therefore, on May 9, 1975, the Covn.ission issued Aiend..ert 9 to

Facility License No. DPR-33 (Unit 1) and Akendmient 6 to Facility License

No. DPR-52 (Unit 2), Change No. 10 to the respective Tecnnical Specificatý'-s

(designated the Temporary Tecnnical Specifications), and a supporting Safe:y

Evaluation. This safety evaluation assessed the safety of the facility in

its shutdown fire damaged condition, and the Temporary Technical

Specifications set forth the requirements to assure tnat the units c

remain in a safe and stable condition until fire damage removal ane

restoration could be subsequently authorized.

As authorized in the May 9, 197S, A~endnents, the various vatal systecs an&

ccmponents required to assure the safety of the facility have been re-

established as functional by (I1 reconnectinR the= with electriza: •-ner :,n

control cables roited outside of t:e fire damage zone, (2) verifyir- ttat

the original cables were outside of the fire dar-age zone and .. 'fzre •rc

unaffected by the fire, (3) converting so-e systens and co'n;onents t -

control and (4) placing some syste-s and co-nronents in the des-re% safe

configuration and disconnecting poer leads tnus Preventing s ertZ-.

Additionally, the prinary syster, -oje switcn is, by edrinistr':ive c•:n-ol,

locked in v'ie 'Shutdown" Mode.
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The original "Plan for Evaluation, Repair and Return to Service of Browns

Ferry-Units I and 2," hereafter referred to as the "Plan", submitted by the

licensee was based on leaving the cores in their respective vessels and

isolating the required safety systems, to the extent possible, from potential

interaction with fire affected systems during damage removal and restoration

operations.

After discussions with the NRC staff, the licensee has determined that

significartly greater safety would be provided by removing the fuel from both

reactor vfssels and placing it in the respective fuel storage poo:s prior to

start of fire-damage removal and restoration operations. This has týe effect

of (1V virtually eliminating any potential for inadvertent criticality.

(2) providing a substantially greater coolant inventory, and (3) reducirg

the number of systeris required to maintain the facility in a safe condition.

Thus, in the highly unlikely case where all fuel pool. cooling is lost ',eat re-

moval would then be through boiling) and assuming no makeup, conserv3tive arnlyszs

performed by the licensee have shown that a minimum of 160 hours are available

before the pool level reeches the Technical Specification limit. Tne staff

has verified by independent analyses that these estimates are very conservative.

Thus more than adequate time is available for the restoration of pool cooling

and makeup by manual operation of the available alternative systems. By

comparison, approximately 28 hours would be available for tnis purpose before

the core is uncovered if loss of cooling should occur with no makeup if the fuel

were in the reactor vessel.

Accordingly, the licensee has requested autý.oribation for removal of fuel

from the cores and for its storage-in the respective fuel stcrage pools,
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and for removal of fire damage and restoration of the facility. A revised

Safety Analysis (Section E of Part VI dated 5/28/75 and 6/5/75 of the Plan)

has oeen submitted in support of this request. Therefore, -ýis sjfc*j

evaluation addresses the safety considerations involved in the removal of

the fuel from the cores anJ its transfer to the respective fuel storage

pools, and the subsequent storage of the fuel in the pools while fire

damage removal is ir. progress. Change 11 to the Technical Specifications

(designated the Interim Technical Specifications) are being issuec cc;,-

currently with this safety evaluation as part of Am,,encments 10 arn 7 to

Facility Licenses Nos. DPR-33 and DPR-52 respectively. These :nterir

Technical Specifications were prepared and submitted for approval oj :.1e

licensee after extensive discussions with the NRC staff. The :r.teri-

Technical Specifications (Change !I) include all the provisinS `:r

assuring the safety of the facility for the condition with fýe ;rn trE rea:::-

vessels that were included in the Temporary Tecrnical Specifica:*-s C-ar;t

In addition, Change 11 adds the provisions fo- assuring safety c.,r:*- -fe'i-,

fuel storage, and fire damage removal and restoraton.

The safety considerations discussec in this safety evaluation arw the require-

ments of the Interim Technical Specifications w2 assure the safe storage of

fuel while faci'Aity restoration work is in progress. as well as curing fire

damage removal 6ork. However, we nave not yet teen provided wit- a co-n:e
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description of the design changes, criteria, and procedures for the repair

and restoration of the facility. Therefore, this safety evaluation does not

address and these amendments do not authorize the permanent repair and

restoration of fire damage. Specific authorization in this regard will be

issued after the necessary information has been submitted and reviewed and

approved by the staff.

Likewise, this safety evaluation does not address and these amendments do

not authorize the refueling and return to power operation of Browns Ferry

Nuclear Plant Units 1 and 2. Any such authorization will be addressed in

a subsequent safety evaluation and change to the Technical Specifications.
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2. EVALUATION

2.1 General

This safety evaluatuion is based on a staff review of (1) the Safety

Analysis (date% 5/28/75 and 6/5/75 included as Part VI, Section E. of

the Plan; (2) Appendices A through G of the Safety Analysis; (3) other

parts of the Plan as referenced in the Safety Analysis; (4) the BFNP FSAR;

and (5) tne information acquired through site inspectionsand extensive

discussions with the licensee.

This safety evaluation addresses the safety considerations involvec in tne

removal of fuel from the cores and its placement in the respective .jel

storage pools (defueling), and the subsequent storage of the fuel in the

Pools while fire danage re.,oval ano r2storation operations are ir pro;ress.

This includes the defueling of Units 1 and 2, or the possible def.eling

of both units sirultaneously. However, no cable cutting or fire ca-.ace 'evc,!'

operations will be permitted by the Interim Technical Specificatcns "

the defueling of both units is completed, i.e., until all the fuel is i-

the respective fuel storage Pool.

Safety is assured throughout the defueling-restoration operatiors )y providing-

the systems and procedures required to accom.plish the follohiiý;:

a. Keep the fuel subcritical and monitor reactivity during f..el re-oval.
b. Remove decay heat from irradiated fuel in the reactcr vesse1 3 i4

fuel storage Pool and to naintain coolant over -he fuel.

c. Assure the physical inteqoity of the fuel during fuel nari.i,; -1, stcra;e.
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d. Monitor and control the release of radioactive effluents to the

envirornsent.

e. Monitor and control the level of chloride contamination in the fuel pool.

Chloride contamination is not an i-rediate safety problem but it could

contribute to a long term safety concern after power operation is resumed

because of possitle chloride stress corrosion effects on stainless steel

components. However, careful control and limits on chloride contanination

of fuel pool reactor coolant will he*p eliminate this long term concern.

An essential requirenent for raintaining facility safety is the availability

of adequate electric power. Tnerefore, the rLquirements for electric power

is that the energency power systet, snall retain delivery capability for the

essential protection systers d,.ring all phases of the defueling-restoration

operation following loss of all offsite power and failure of one diesel

generator. The staff has reviewed tne systems and inspected the facility to

assure that this capability is available and will be provided by the :-teri-

Technical Specifications.

The basic principle for assuring safety is that the rinimum complement of

systens and components be provided throughout the defueling-restoration operation

as required to =a:n:3in BFNP 2nits I and : in a safe condition.

The Interim Techrical Specifications require that this minimum redundancy be

availab½. at all times. However, it is expected that during most of tne

defueling-restoration operation tte available safety systems will in fact exceed

the minimu-n redundancy requireqnent, thus providing additional assurance for

the health and safety of the Pjblic.
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2.2 R eactivity Control

While fuel retains in the core it is essential to assure that control rods

cannot be inadvertently withdrawn. To prevent this the reactor mode switch

will be locked in the shutdown position, the directional control valves

necessary for control rod withdrawal will be electrically disconnected, and

the -manual valve in the drive water supply to each hydraulic control unit

will be closed. The Interim Technical Specifications include provisions to

assure that this configuration is maintained thus making it virtually

impossible to withdraw control rods. Also, before the reactor nead is

unbolted, full-in rod Position indication and alarm must be operable in

the control room. In thi-s configuration the reactor core is subcritica'

and cannot be made critical by single failure or operator errcr.

In the highly unlikely event that a control rod drifts o- beco!-.el withdrawn,

two channels of source range monitoring will be available to indicate an

increase in count rate. The scram pilot valves and pnei.naticallv ccnt-olled

valves to scram each control rod will be operable. The cont-ol rod ac:u-2jatzrs

will be kept in a fully charged condition dfnd a control rod drive :-' will

be in service. Manual scram is available to the operator and ir aýjition, the

source range monitors provide a non-coincidence input to the scrar, systen

This system will detect approach to criticality and will diar- ana cause

automatic scram action to drivE in any control rod that is not ir tne full-in

Position.

..................................................
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The standby liquid control system, which can inject borated water to

shutdown and maintain the core in a suL:ritical state, will be available

while fuel is in the reactor vessel.

Once the fuel has been removed from the cve and placed in the storage

racks in the fuel pool, the physical confi;uration imposed by the racks

prevents the attainment of criticality. In this condition, protection

against inadvertent criticality is totally irdependent of any electrically

operated system or component.

We have reviewed the measures and systems for reactivity control and

monitoring and conclude that they provide a hicn degree of assurance that

the facility will be protected against the occurrence of criticality throughout

the defueling-restoratlon operation.

2.3 Residual Heat Removal Shutdown Cooling (Fuel in 'he Core)

Adequate cooling of any fuel in the core, either prior to or during the

defuelirg operation, is provided by operation of une Residual Heat Renioval

(RHR) pump and associated heat exchanger. The dersy heat (based. on the

entire core) which must be removed to prevent fuel damage is very small

amounting to less than one-fourth of the heat exchaiger capacity of one

RHR system. Nonetheless, both the Temporary Techni(al Specifications (issued

May 9, 1975) and the Interin Technical Specificatior~s being issued with this

safety evaluation require that two RHR loops with one pump per loop be

operati o..al, and three RHR pumps and ýeat-exchangers are presently

available for each unit.

The RHR pumps take suction from a recirculation loop arA pump waten-
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through the RHR heat exchangers in which reactor decay heat is transferred

to a separate RHR service water system. In the event that the RrR pu-:

providing flow should fail, the second RHR system for the unit is ope-ationa:

and can provide ample cooling.

In the event of the failure of the single valve in the suc:'t'n 'ine to :th

recirculation loop through which the RHR systems take s,_tion, heat remova'

can be accomplished by the generation of steam in the core which is vented to

the reactor building from the open reactor vessel (the head is off). Makeup

coolant to the core in this mode of operation could be providej zy e-t-er c-

the RHR pumps operating in the LPCI mode or the core spray pum; ta~ir.

suction from the torus. Operating in these modes the RHR syste-s do rot

rely on the single valve in the suction line to the recirculatVo loo;.

In the cold snutdowrn head-off condition, with no pressure and low ternperature

in the primary system, there is no source to cause piping damage. Loss of

coolant through inadvertent draining is minimized by locking valve positions

so that water cannot be drained from the vessel and by providiv; double

isolation valves in the Operating cooling loop. However, even in the event

of loss of coolant inventory, either of the RHR pumps or the core spray pump

are capable of taking suction from the torus and providing water to the vesýei.

With the reactor well flooded and the transfer canal gate open to the fuel

storage pool the low decay heat level and the very large coolant inventory

provide very ample time for manual switchover to backup equipment 4n the event

of any operating cooling cystem failure. The tire for suCr, switcrover 1.s

estimated in our May 9, 1975 Safety Evaluation Report to z-taij ad:;t , hoir.
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Analyses performed indicate that even if the refueling cavity were to 4
accidentally.drain, the reactor vessel volume is' sufficient so that in

excess of 28 hours would be available to restore coolant to the core before

decay heat could cause sufficient boil off to reduce water level so as to

uncover the top of fuel elements in the core.

We have concluded that sufficient decay heat removal and coolant rakeup

capability will be provided for the fuel in the core throughout the defueling

operation, and that the fuel will thus be adequately protected from cerage

due to overheating.

2.4 Fuel Pool Cooling and Water Purification

Fuel cooling in the fuel storage pools for Units I and 2 is norm.ally

accomplished by the Fuel Pool Cooling and Purification System (FPPCPS>.

Each pool system consists of two fuel pool cooling pumps ard neat eAcr-n9ers

arranged in parallel, two pool skirmer tanks, and the associated pipirg and

valving. Each cooling pump and heat exchanger combination has sufficient

capacity to remove the decay heat from the entire core.

The purification portion of the system is shared between Units 1 anc 2 and

consists of three precoat demineralizer trains arranged in pardllel such

that Unit 1 and Unit 2 use separate demineralizers with the third train

maintained on standby to permit the backwasning and precoating of tne exhaus:ed

demineralizer for either plant unit. Cooling is supplied by the two pumps

and heat exchangers of the fuel pool cooling system.
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When all fuel has been transferred to the fuel storage pool. one RHR syste-

is available to function as a backup system in the event that all fuel pool

cooling systems were lost, even though such loss could not be occas:'.j

by any single event or failure. The Interim Technical Specifications reqý.re

one RHR system to be operable as a backup for the fuel pool cooling systens,

both of which are also required to be operable. One RHR pump an. asso:iate:

heat exchanger can provide ample cooling of the fuel pool, maintaining

temperature below 125*F.

The licensee has upgraded the design of the spent fuel pool cooling -,ter.

to Seismic Category I requirements. It'was common for similar facilt:,es

licensed before Browns Ferry that the fuel pool cooling systers were •:t

seismic Category I. although they were designed to :reven: Pool - "

the event of failure (See Safety GLJe 13). Nevertreless, at t,-e t-c -E

operating license review for Brown- Ferry Unit 2, the iicensee agreeJ to

upgrade the fuel pool cooling system to seismic Category I. This involved

installation of seismic Category I isolation valves and connectiors between

the cooling systems and the purification system. The system is now seis-i;

Category I and is designed to sustain normal loads, anticipated trans-ents,

the Operating Basis Earthquake, and the Safe Shutdown Earthquake witnin design

limits which are consistent with those outlined in AEC Regulatory Guide 1.48,

"Design Limits and Loading Conditions," for ASME Class 2 a-d 3 comporents.

The specified design basis combinations of loading provide reasonable dssiran:e

that in the event (a) an earthquake should occur at the site, or (b) other

upset, effergency or faulted plant transients sbould occur during nor--a plant

operation, the resulting combined stresses Imposed on the spent fuel pool
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cooling system components are not predicted to exceed the allowable design

stress and strain limits for the materials of construction.

Limiting the stresses under such loading combinations provides a conservative

basis for the design of the system components to withstand the most adverse

combinations of loading events without loss of structural integrity. We

conclude that the sytem design is acceptable and will perform as a seismic

Category I system.

The licensee has analyzed various failure modes of the cooling system assuming

a single initiating event followed by a concurrent single active failure. Trhe

failure modes include loss of offsite power, pump failures, valves failing in

the unsafe condition and pipe cracks in the systems. For these failure frodes,

pool cooling will be available from at least one system. In addition, for

highly degraded conditions where all pool cooling was assumed lost, pool

boiling would occur and makeup to the pool would be aailable from

three seismic Category I makeup systems; the standby coolant system connected

to the pool through the RHR piping, and the two separated Emergency Equipment

Cooling Water System (EECWS) headers each provided with a hose hydrant and hose

to reach Unit I or Unit 2 pools.

We have reviewed the results of these analyses and agree with the licensee that

for all postulated failure modes the stored fuel will be maintained at acceptable

temperature levels and would not result in fuel damage.

Maintenance of the reactor coolant and the fuel storage pool water quality will be

accomplis-led by the Reactor Water Cleanup System (when the fuel is in the reactor

vessel) and by the fuel pool purifica-ion system when the reactor well
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is flooded and after the entire core is in storage in the

fuel pool. The licensee has analyzed the use of the purification system

to maintain the Technical Specification limits and the capability of the

radwaste system to procers and store the effluents from the purification

system. The results indicate that on the basis of one backwash and

precoating operation a day per unit the radwaste system has excess capacity.

We have reviewed the radwaste capability using a conservative assumption of

two backwash and precoating operations per unit per day. Under these

conditions, the liquid waste water can be stored, processed and released

to the environment at levels below those permitted for normal power operation

of the plant. The resin sludge storage capaci~y is sufficient to stzre7 39'.

cubic feet of sludge. In adition, storage liners are on hand that can

store 6200 cubic feet of dewatered sludge. Assuming no offsite shipxent of

resin sludge, adequate capacity exists for operation of the purifc'cet';r

systems for approximately 6 months. This finding is based on no ac::-a"

large discharges of radwaste to the system. Based on the above, we concluce

that the fuel pool purification system, in combination with the radwaste

system, can maintain the cooling water quality and not cause an increase

in releases of radioactivity offsite above that already permitted for normal

reactor operation.

2.5 Cooling Water Systems

The cooling water systems provided for Units 1 and 2 consist of tne Residual

Heat Removal Service .Water System (RHRSWS), the Emergency Equipment Cooling

Water System (EECWS), Raw Cooling Water System (RCWS) anq the Reactor

Building Closed Cooling Water System (RBCCWS). Each of these syste-s serves

the function of removing heat from the reactor plant essential syste-.s and
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transferring it to the river (ultimate heat sink).

Since the fire, these systems have been made operational and have been valved

into an arrangement that will assure cooling water to the RHR system, the

spent fuel pool cooling system, the diesel generator cooling system. the

standby coolant system and the manual fuel pool makeup water systems. Additional

essential heat loads can be manually valved into the cooling water systems

as required depending on the failure node that occurs. For example, the EECDS

can be manually valved to provide cooling water to the control room air

conditioning coolers and emergency cooling units should the need arise.

These systems are redundant and separate and supplied with onsite power to

assure a continued supply of cooling water for the essential systems. The

Interim Technical Specifications require a minimum number of pumps that nust

be connected to the separate headers. The flow capacity of any one Pu•np

on any header is more than adequate to provide the cooling for the assigned

essential systems.

The licensee has performed analyses for all potential failure modes and has

demonstrated that a minimum of 8 hours are available to perform any manual

operations to cool the fuel in the reactor vessel prior to boiling. When the

fuel is in the storage pool and the gates are installed, a mininum of 30

hours are available for manual operations prior to pool boiling. The

anaTysis also demonstrates that with one fuel pool pump and heat exchanger

operating, the pool temperature can be maintained well below the boiling

temperature. Two fuel pool cooling pumps or one RHR loop is required Dy the

Interim Technical Specifications.
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P For the highly degraded case where all pool ccoling is lost and the gates are

in place, analyses demonstrate that, assuming no makeup, a-minimum of 160 hours

is available before the minimum pool level reaches the Technical Specification

limit. This provides for more than adequate time for manual operations to

provide makeup water to the pool from the EECW system or to restore pool

cooling.

For the case where the refueling bellows seal were to fail during the fuel

unloading from the reactor vessel, the analysis demonstrates that a minimu..

of 10 hours are available prior to boiling to provide makeup water to tne

fuel pool and assure cooling of the fuel in the reactor vessel.

We have evaluated the licensees analyses and the capability for cooling

water systems to be manually aligned to the appropriate header to supoli

cooling water to the essential systems and to provide makeup water to toe

fuel pool or the reactor vessel in the event of the above 'ailures, arc nave

concluded that these systems-are fully rapable of supplying tne vital coolin;

and makeup water needs of the facility throughcjt the period of def;eli.;

restoration operations.

2.6 Electrical Power

The electrical energy to operate the systems required to maintain the units

in a safe condition is provided by redundant offsite and onsite power s;lie5.

The offsite power is supplied by four 161 kV circuits connected from the

power grid to redundant shutdown buses which in turn supply power t. all

four 4.16 kV emergency buses. Three of the four plant diesels are capable

of supplying emergency power on loss of offsite power. During fuei re7,'al

operations, the three diesels assuie that emergency power is available f:r
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sufficient cooling equipment to maintain a safe condition upon loss of 4
offsite power plus the application of an additional single failure. -During

fuel storage and fire damage removal operations, only two diesels are

required to assure sufficient cooling with the loss of offsite power and an

additional single failure.

The diesels are cooled through the emergency equipment cooling water system

whose pumps automatically start on diesel start to ensure sufficient coolant

to the diesels to protect against overheating.

Redundant 250V batteries and their associated distributiot. systems are

available to provide d-c control power as necessary to tne required systems.

We have concluded that adequate power supplies are available to the systems 4
and equipment required to maintain the facility in a safe condition, and

that the provisions of the Interim Technical Specifications assure that

this capability will be maintained throughout the defueling, fire damage

removal and restoration operations.

2.7 Cable Cutting andDamage Removal

The safety of the facility during cable cutting and damage removal operations

will be maintained by adherence to the following criteria and procedures.

Ine minimum systems required to maintain the facility in a safe condition

have been identified. Prior to the start of any cable cutting or damage

removal operations, the ele,:rical cables serving these systems will be verefied

to be independent of the fire damage zone by careful cheok of the appropriate
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electricalschematics, installation drawinqs, and cable schedulps. In soma- cases,

this required replacement of fire damaged cables. Other measures beii~g

taken to preclude spurious operation of critical components include

physically placing of some components in the required safe position, and the

removal of power by opening breakers, pulling fuses and disconnecting wires.

All disconnected wires will be taped to cover exposed conductors.

Also, prior to start of any cable cutting or fire damage removal, all fire

affected cables will have been identified by careful check of the appropriate

electrical schematics, and installation drawings and cable schedules. These

cables will be disconnected from their terminations on both sides of the

fire affected zone. Before a cable is cut, its disconnected ends will be

checked for Potential; if potential exists, no cutting will proceed until

that cable is rechecked and cleared. Likewise, if potential is found at a

cut end, the cable must be identified and cleared before further cutting.

Furthermore, if any of the critical structures, systems or components which

are required to maintain the facilty in a safe condition becomes inoperable,

during cable cutting or damage removal, these operations will be suspended

until the condition is rectified.

We have concluded that the measures ard procedures governing cable cutting

and fire damage removal operations described in Part VI of the Plan and the pro-

visions of the Interim '2chnical Specifications provide adequate assurance t':t

these operitions can be performed without undue risk to the health and safety of

the public.
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2..8 Fuel Handling Equipment

The fuel handling equipment to be used for preparing for fuel removal

and for transfer of the fuel from the reactor vessel to the fuel

Pool consists of the Reactor Building Crane (125 ton hoist and an

auxiliary 5 ton hoist), the fuel handling bridge, and the normal

complement of fuel handling cools, accessories and special tools that

are required for normal refueling operations.

The reactor building cranz will be used to remove the shield plugs,

drywell head, reactor vessel head 4nd the upper core internal to

prepare for unloading the fuel from the reactor vessel. After the

fuel has been transferred to the fuel pool, the crane will be used to

secure the water tight integrity of the fuel pool, to replace the shield

plugs in the dryer separator storage area and oerform an.% required

functions over the reactor well and empty react' 2ssf.l.

The reactor building crane 125 ton hoist has been conoletely pre-

operationally tested since the fire, including a 125V load test for

the maximum expected -load to be lifted. Thz 5 ton auxiliary hoist

will also receive a similar test before use.

When the crane is not being used for the above described purposes, it

will be placed in the area over the Unit 3 refueling zone and

prevented from moving into the Unit I and 2 area by two functionally

redundant and physically separated limit switches. The trolley movenent will

be similarly restricted from moving over the fuel pool (by rail stops instalii-.

on tte trolley rails) except for the times when the 5 ton'auxiliary hoist is
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reaoired to be used in Unit 1 and 2 for handling small loads in tre f -

to accomplish required fuel handling operations. This exception al~o

applies to performance of in-vessel inspection or work after t-c f.el

is in storage. These exceptions will be under strict adrin:strit~ve

control •iith signed approvai required.

With these restrictions, limit devices ano Aministrative pro:e:.res,

we find there is reasonable assurance that heavy loads will no: tý

carried over th. f,,ol Pool ar,.. thereby preclude dam-age to th6 '.

Structural integrity or the stored fuel assemblies.

The fuel handling bridge, which removes the fuel fro tn e rea:t• t

and places it in the storogc racks in the fuel pool , l re ;E

to be operable prior to use. Testing to be perforr-ed will in:'..'.-

bridge drives, brakes, positioning drives, tne mlast drd tn.& --

grapple. In addition, the lifting devices, including the 1/2 t:cf

hoist, on the bridge will be load tested at 125'. of their rax'-.

expected load.

The only exception to the normal refueling safety features is tle

absence of the refueling interlocks that are associated with con-:tl

rod drives and reactivity control. These interlocks will not ,e

required for the cur.ent operation since the control rods are ;reverie:

from being moved by the deactivation of the drive system, and by t';e

operating mode switch being in the shutdown position whicir ) ,ts

control rod withdrawal.
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Based on our review, we conclude that the fuel handling and transfer

equipment is capable of carrying out its function safely. Any malfunction

of the equipment that could result in the dropping of a fuel assembly

and cause a release of radioactivity has been analyzed in Section 2.10

and shown not to endanger the health and safety of the public.

2.9 Reactor Ruildinr and Control Bay Ventilation

Due to the effects of the fire, the reactor building ventilatio'i system

and the standby gas treatment system-cannot be operated in the.ir norr.al

modes as required for normal power operation or accident conditions. As

a result, the reactor building ventilation system is being a.anually

operated to ventilate the refueling zone and other reactor building zores.

One standby gas treatment system train will be verified to be free of the

fire area and will be capable of being operated by onsite power. Tne

system will be actuated manually at the standby gas treatient buildinr;.

With this arranLement, the reactor buidling will be ventilateo such that

the refueling zorhe will be. at a positive pressure with respect to tVe

fire affected area to control any chloride contamination of the refueling

zone during the cable removal operations.

Since the reactor Luilding ventilation system is not powered by onsite

power it will not be availabsle during a ioss of offsite power condition. For

this condition, the refueling zone will be maintained at essentially atmospheric

pressure through dampers that have been secured in the open position; and

the standby gas treatment train will be operated to provide a slightly

negative pressure in the reactor building zones of Units 1 and 2.
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The cooling of the RBCCW pumps and the spent fuel pool cooling pumps will

normally be performed by the reactor building ventilation system. For the

loss of offsite power condition, these pumps have been analyzed to be capable

of continued operation for at least 24 hours assuming no heat loss from the

building and no standby gas. treatment system flow. In the event of an

extended offsite power loss, these pumps- would approach their design

operating temperature limit and could be lost. In this case, the standby

RHR fuelpool coolinq system would maintain the pool cooling function since tre

RHR pumps have individual room coolers that are operable from onsite Pover and

cooled by the cooling water systems previously evaluated in .'ection 2.5 of this

report.

For the highly degraded condition where fuel pool boiling would occur, the

vapor from the pool surface would be exhausted to the atmosphere through

the dampers that have been secured in the open position, and through the

ventilation tower doors to the roof of the reactor building. Any

condensation on the inside of the reactor building siding will be collected

by the refueling zone floor drain system.

We have reviewed the licensee's method for ventilation of the reactor

building during normal and abnormal conditions. Based on our conclusions

set forth in Section 2.10 of this report that secondary containment and

standby gas treatment are not required to protect the health and safety

of the public, we conclude that the proposed method of operation is

acceptable.

The control bay ventilation and air condi~tioning systems are operable irom
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onsite power and will be available to maintain the habitability of the control

bay and control the temperature of the essential areas, Including the shutdown W

board rooms. The cooling function will be normally provided by the RCWS.

However, as discussed in Section 2.5 Cooling Water Systems, the EECW system

can be manually aligned to provide the cooling function if the RCWS is not

available.

Based on our review, we conclude that adequate control bay ventilation and

cooling can be provided for all postulated failure modes and that the

proposed systems configurations are acceptable.

2.10 Accident Analysis

The principal accident event of :oncern in connection with the defueling

and fuel storage operation is the potential for a fuel handling accident. 0
With low Pressure and temperature and seismically qualified equipment, there is

no potentiil for loss of coolant accidents. The analyses discussed in

Sections 2.3, 2.4 and 2.5 above, demonstrate that the fuel will be amply

protected from cladding damage jue to lack of cooling.

The potential release of radioactivity resulting from pool boiling in the

event of temporary loss of cooling has been considered. Even if all gap activity

in the stored core were somehow released under this condition (an extrenely un-

likely event) the resultant offsite doses would be small fractions of the 10 CFR

Part 100 exposure guidelines.

For the fuel handling accident, the licensee has analyzed the radiological

effect of a postulated fuel handling accident (Appendix E of Part VI of
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the Plan). We have evaluated the licensee's analysis and find it

acceptable. However, we also performed an indepencent analysis and conclude

that fuel/handling at the Browns Ferry plant may be conducted without

secondary contairnment and the Standby Gas Treatment System filters in

operation without danger to the public health and safety. Although the

licensee performed his analysis assuming only 46 days decay, the actual

decay time before planned fuel transfer would be nearer 90 days. The

analysis performed at 46 days results in a thyroid dose estimate which .ould

be reduced by a factor of 16 at 88 days decay (32 days later) to a two-hour thyroic

dose at the exclusion area boundary of less than 0.1 rem. These values

are not only far below the siting guidelines of 10 CFR Part 100; they are, in

fact, below the standards for radiation protection Fron a year's exposure

to normal operational releases set forth in 10 CFR.-'Art 20, for the general

public. The whole body exposure is less than 0.1 rem at 46 days decay and

not significantly less at 88 days. Table 2.10 gives the assumptions ar.d

results of the NRC staff analysis that support the conclusion that secondary

containmwent and the standby gas treatment system are not requied during

fuel handling operations.

2.11 Process and Area Radiation Monitoring

Process and radiation monitoring equipment will be in service to monitor

the following release points: (1) reactor turbine ventilatior exhaust,

(2) refueling zone exhaust, (3) radwaste ventilation exhaust, (4) turo'ne

building roof ventilation, (5) liquid radwaste effluent, (6) main stack

and (7) reactor zone exhaust.

In addition, area radiation monitors will be operable in both Urits I
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0TABLE 2.10 - ASSU!1PTIONrS AN.D CON'SEQUENICES FOR A
- FUEL HANDLING ACCIDENT AT DROWN1S FERRY

A. Assumptions

Power Level at Shutdown
Operating Time
Decay time from 3/22/75 to 6/17/75)
X/Q
Breathing rate
Number of rods in core
Number of rods breached
Iodine DF in water
Gap Activity

Power Peaking Factor
Puff release of all gap activity in

breached rods assumed.
Isotopes considered.

3300 11A
1000 days

88 days 4
3.4 x 10 .sec/n
3.47 x 10- 4'3/sec
37,346

111
0.01

30Z Kr-85
10s Other ;:oble cases

and iodines
1.5

1-131, Kr-85, Xe-133

B. Consequences

Exclusion Area Boundary

Thyroid dose, rem
Whole Dody dose, rem

0.04
0.04
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and 2 reactor building and refueling floor areas for plant personnel

safety.

This monitoring equipment provides assurance that plant releases are

properly monitored and plant personnel are promptly warned of hazardous

situations.

2.12 Reactor Coolant and Fuel Pool Cooling Water Qualitj

The licensee has described the precautions that will be employed to

preclude the introduction of chloride contamination into the fuel pool

cooling water and the reactor coolant. If chloride should be inadvertently

introduced into the coolant, the licensee has shown that there ere adequate

means to detect and reduce the chloride to acceptable levels. Th ;nterin

Technical Specification limits on conductivity and chloride concentration a.vJ

surveillance requirements ptovide reasonable assurance against conditions

that could lead to significant stress corrosion of materials and loss of

structural integrity of components.

2.13 Minimum Shift Crew Considerations

As a result of the damage created by the fire to various Unit 1 and Unit 2

cables, a number of safety systems cannot be operated from the control

room. Equipment monitoring and operation is now required from various

positions located through the facility. Analyses have shown that in excess

of 28 hours are available before the fuel is uncovered to perform, various

tasks involved in transferring to the various functioning backup systems.

Manual operation of equipment for which the most degradation is experienced

could be achieved in a time interval of several .hours, and the licensee
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has indicated that thtse operations could easily be accomplished by a

shift crew of 10 men.

We have required a shift crýw of 14 men for the present cold shutdown

condition, and one additional man per unit during defueltng operations,

i.e., 15 men if one unit is being defueled and 16 men if both units are

being defueled. The additional men will perform defueling operations, and

since defueling will be suspended in the event a manual transfer to backup

safety systems is necessary, will provide margin for performance of the

required manual operations and monitoring.

After defueling is completed with all the fuel in the storage pool, the

time available to perform manual transfer to backup systems is extended

even further. Therefore, a shift complement of 10 men is then adequate 4
to provide the same level of safety.

These personnel will not be involved in any activities other than those

required to maintain the facility in a safe condition. We have concluled

that these staffing requirements provide a satisfactory level of safety with

sufficient margin for anticipated contingincies and are acceptable.

2.14 Quality Assurance

As a result of our review and evaluation of the licensee's QA plan (Part X1ll,

Section A, dated May 28, 1975) for the restoration of BFNP Units I and 2,

and as amended by letter dated June 11, 1975 from J. E. Gilleland to

B. C. Rusche, we find it acceptable for the control of activities associated
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with the defueling, fuel storage, and cleanup and removal of fire-affected

equipment of BFNP Units I and 2. The QA plan, as amended. commits to

the QA program requirements as described in TVA's Sequoyah Nuclear Plant

FSAR (through Amendment 34), Docket No. 50-327, meets the requirements of

Appendix B to 10 CFR Part %, and meets, with some ninor aid acceptable

exceptions, the requirements of WASH documents 1283, 1309 and 1284.

2.15 Unit 3 Construction Activities

To assure that Unit 3 activities do not adversely affect Unit 1 and 2, the

technical specifications do not permit operations, tests, and other

activities associated with the construction of Unit 3 that could affect the

functioning of any safety system or component required by the Interim

Technical Specifications untilttnterface analyses are performed.
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3.0 SUMMARY

"The Temporary Technical Specifications and Bases for Browns Ferry

Nuclear Plant Unit 1 and 2, Change No. 10 to the Technical Specifications,"

issued May 9, 1975. included the appropriate specifications to provide

assurance that the plant equipment and systems in their present status

and configurations are adequate to provide the plant safety. The present

status is that the reactors are in cold shutdown with the fuel in the

reactor vessels.

In order to isolate the fuel to the maximum extent from possible

adverse effects caused by activities associated with removal of fire

damaged equipment or restoration work, the Unit 1 and Unit 2 fuel will

be rePoied from the reactor vessels and stored in their respective

fuel storage pools.

We have carefully reviewed the safety of the transfer of fuel

to the storage pool and its con'tinued storage there until completion of

restoration work. The equipment and controls needed to perform the

transfcr of fuel (defueling) to the storage pool under the present

conditions have not been affected by the fire (Ref. Sec. 2.8). The

safety of the fuel is ensured by maintaining adequate cooling, with

back-up cooling systems required to be operable, for fuel in the reactor

vessel and in the storage pool during defueling-restoration operations

(Ref. Sec. 2.3 and 2.4).
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Maintaining the fuel in a shutdown condition is ensured in the reactor

vessel and in the storage pool (Ref. Sec. 2.2). Redundant and

diverse sources of make-up water are available in the event of loss

of cooling or loss of coolant both in the reactor vessel and in the

fuel storage pool (Ref. Sec. 2.3, 2.4, and 2.5).

Storing the fuel'in the fuel storage pools provides a very large

margin of safety. The present levels of decay heat and fission

product inventory in the cores after approximately 90 days of decay

are very low. The large coolant inventory provided by the fuel

storage pools increases the time available to respond to the mus

extreme adverse events including the worst case of rupture of the

refueling bellows seal that drains the coolant to within five inches

of the top of the fuel and results in loss of the fuel pool cooling

system (Ref. Sec. 2.5). Even in this case. at least 10 hours are

available to take corrective action prior to the fuel storage pool

water reaching the boiling temperature. This worst case is precluded

after completion of defueling by the installation of the gate between

the fuel pool and the reactor well. This is required by the Interim

Technical Specifications.

The two pool cooling systems and the independent RHR back-up are both

capable of providing ample cooling. These are also backed up by three

independent make-up1 water systems to supply water to the pool to prevent

the fuel from uncovering. Even if all cooling were lost it would

take over seven days for the water level to drop to the Technical

Specification limit, 8 1/2 feet above the fuel, if no make-up water is

... . ... . .1 .. :
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assumed.

The activities and controls for removal of fire-damaged equipment have

been reviewed and found to minimize any adverse effects on safety

of the facility (Ref. Sed. 2.7). This is ensured by strict procedures.

Quality Assurance requirements, and the isolation of the fuel in the

storage pools from the restoration activities.

Therefore, Change No. 11 to the Technical Specifications includes the

requirements for equipment and administrative controls needed in addition

to those contained in the Temporary Technical Specifications, Change

No 10, in order to perform the defueling and maintain the fuel in the

storage pools with the protective systems and administrative controls

described in this evaluation. The resulting Interim Technical Specifications

continue to provide adequate protection to the health and safety of

the public and, by accounting for the actual existing condition of

the plant systems and components, they minimize any potentially unsafe

conditions or actions.

The probability and consequences of any accident involving release

of radioactivity from the site are very low, based on the following

considerations: (1) The plant is locked into a shutdown condition

prior to and during fuel removal from the reactor vessel; '2) The fuel

will be stored in a non-critical geometry in the spent fuel poois that

provide a large, inviolable of coolant with multiple

sources of make-up; (3) The length of decay time since operation
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results in a very low amount of decay heat generaticn from the irradiated

fuel assemblies, as well as a low inventory of flss'on product activity -

for possible release; and (4) Redundant cooling systems and multiple

makeup sources are available and a very long time period is available to

restore cooling in the unlikely event of total loss of cooling systemrs.

In view of the foregoing, we conclude that the issuance of these amendments

does not ir.volve a significant hazards consideration.

4.0 CONCLUSION

The changes in technical specifications authorized in connection with this

evaluation result in enhancement of safety under present conditions, as

discussed above. Based on these considerations, we have concluded tnat:

(1) because the change does not involve a significant increase in the

probability or consequences of accidents previously considered and does not

involve a significant decrease in a safety margin, the change does rot

involve a significant hazards consideration, (2) there is reasonable

assurance that the health and safety of the public will not be endangered

by operation in the proposed manner, and (3) such activities will be

conducted in compliance with the Cormnission's regulations and the issuance

of these amendments will not be inimical to the common defense and security

or to the health and safety of the public.

Date: June 13, 1975
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UYTZ•"D STATES !;U.:t.:Z r7G-CL,\'y Co-:-IISSIO.

IDOCIET TOS. 50-259 AM: 50-260

OTICE Or :S"'. '2 . -TS TO F'CILrY

Notice is hereby given that t.e U.S. .uclear Regulatory Co--mission

(th: Cor-issicn) has issued Akeno-..ent No. 10 to Facility Op©.-ati.; L•-ccrý:•

No. DPA-33 Ln.-, %.-xnd t :6o. 7 to Facility Operating Licensc ::o. D?7-52.

issued to Ten.,essee Valley Authori•ty .hic.h revised Tcchnical Sc'.c:.ie..

for opcr..tion of the Browns Ferry .'uclar Plant, Units I and 2, loca:ed

in Li-teszone County. %labaa. T..m wnd-cr.ts are effective as of thcir

date of issuance.

The amcndments rcvise the Technical Lpccificaions. taking irtL accc-.-:

the present .con-tion of plant systcrs. so as to assure O'at the ,.obC

units will rer-ain in a safe and stable pos:u-e during the pc:rod cf'

defuelinr of toth units and stora;o of the fi•l in thcir rcs5,cc:vc fic:

pools. The plant will be r.aintaincd in this cor.dition until c-.-7ct-on

of the rcpa:rs of da:-aae resultin, £roz the fire bhich occuirred on

Birch 22. 197S. •Mcse ;L'ndments$ also aut;o0i:r tne reoovaI

of fire-affected eq.i7tent. • Approval of restoration of the f:-I,:)'y •..l1

be the subject of a separate action.

The appliciaion for these a.mendi-ents cc7D2ies u'-th • It•2/.:

and requi:r!ýcnts Of the A:o•iC E.-rr.y- ' tC ., Of a3..hdeJ (: A,:),

and ,he-Cc-.z.ssen's rules and rc~ula'ions. 7he Co7-ý.';.ssion has ,-.'e

appropriate findings as required b)y :h. A:t 3r,d the Co.-..ssion's rl-es
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amd regulations in 10 CFR Chapter I. which are set forth in the license
(

amendmnts. Prior public notice of these amendments is not required

since the amendments 6a not involve a significant hazards consideration.

"or .n--j.cr details with respect to this action, see (1) the applica-

tion for amendment dated June 2, 1I7S, (2) Amendment No. 10 to License

No. DPR-33 and Amendment No. 7 to License No. DPR-S2 with Change No. 11,

(3) Part VI Section E of'"lan for Evaluation, Repair, and Return to

Service of Browns Ferry Units 1 and 2", Revision 7 dated May 28, 1975,

and Revisiern 10 dated June S, 1975, a.. (4) the Commission's related Safety

Evaluation. All of these items are available for public inspect..on at

the Coinission's Public Document Room, 1717 H Street, NM., Washizgton,

D.C. and at t0.4 Athens Pablic Library, South and Forrest, Athens,

Alabama 35611.

A copy of items (2), (3), and (4) say be obtained upon requestL

addressed to the U.S. Nuclear Regulatory Commission, Washington, D.C.

20555, Attentiou: Director, Division oi Reactor Licensing.

Dated at Bethesda, Maryland, this 13th day of June 1975.

POR THE NUCLEAR REGULATORY COM4ISSION

Robert A. Purp'-!, "Dýief
Operating Reactors Branch #1
Division of Reactor Licensing
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ArlACMOMNT IV

LETTER FROM THE NRC TO THE TVA DATED.SEPTENBER 2, 1975, WITH ENCLOSURES

AMENDM ENT NO. 14 TO DPR-33

AMENDMENT NO. 11 TO DPR-52

SAFETY EVALUATION

FEDERAL REGISTER NOTICE
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ULNIID STATEI

NUCLEAR REGULATORY COMMISSION
WA"IE4NGTON. 0. C. 20ISI

Spember 2, 197S
Docket Nos. 50-259

and 50-260

Tennessee Valley Authority
ATTI: Mfr. James E. Watson

Manager of Power
818 Power Building
Chattanooga, Tennessee 37201

Gentlemen:

Your letter dated August 29, 1975, requested approval of certain
restoration activities for Browns Ferry Units 1 and 2 and revised
the Final Safety Analysis Report for Units 1, 2, and 3. The restoration
activities for Browns Ferry Units 1 and 2 and the details of the fire
protection design changes for Unit 3 are described in "Plan for
Evaluation, Repair, and Return to Service of Browns Ferry Units 1 and 2
(March 22, 197S Fire)" dated April 13, 197S, and revisions thereto up
to and including Revision 20 (the Plan). In addition, your letter
dated August 29, 1975, listed TVA's comitments for additional work not
covered by the Plan.

We have reviewed the restoration work and design modifications proposed
in the Plan and have considered the cimmtaents made by TVA. We have
concluded that TVA may proceed with the restoration and design modifi-
cations as proposed in the Plan. We find that implementation of these
items are necessary and will not preclude any further modifications
resulting from our continuing review, including resolution of the
design details for incorporating the coitments made by TVA. Appropriate
Amemisents and Safety Evaluation are enclosed.

Sincerely,

Robert A. Purple, Oief
Opbrating Reactors Branch 01
Division of Reactor Licensing

Enclosures:
1. Amendment No. 14 to DPR-33
2. Amendment No. 11 to DPR-S2
3. Safety Evaluation
4. Federal Register Notice

ccs: See next page.. . ,
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cc w/enclo.ure.:
Robert H. -.%Lrquis
General Counsel
629 New Sprankle Building
Knoxville, Tennessee 37919

Athens Public Library
South and Forrest
Athens, Alabama 35611

Mr. Thomas Lee Hpmons
Chairman, Limestone County Board

of Revenue
Athens, Alabama 35611

Anthony Z. Roisman, Esquire
Berlin, Roisman 6 Kessler
1712 N Street, W •
Washington, D.C. 20036

cc w/ enclosures 6 incoming
Ira L. Dtfers, N.D.
State Health Officer
State Department of Public Health
State Office Building
l4cmtgomery. Alabama 36104

Mr. Dave Hopkins
Environmental Protection Agency
1421 Peachtree Street, NE
Atlanta, Georgia 30309
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i.tuo STATU
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20ts

TVOIE.SSEE VALLEY AUTHOWRITY

DOCKET NO. 5O-259

BtowS FERRY NUCLEAR PLANT UNIT I

ANOENT TO FACILITY OPERATING LICENSE

Amendment No. 14

License No. DPR-33

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated August 29, 1975, complies with the
standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission's rules and regulations
set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Coli ssion;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations; and

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public.

2. Accordingly, add Paragraph 2.C(4) to.Facility License No. DPR-33 to
read as follows:

"(4) The far.lity may be modifi,-d as described in Section X
of "Plan for Evaluation, Repair, and Return to Service
of Browns Ferry Units I and 2 (March 22, 1975 Fire)"
dated April 13, 1975, and revisions thereto up to and
including Revision 20."1



.1164.

3. This license amendhent is effective as of the date of its issuance.

FOR TMM NUCLEAR REGUILATORY COM4ISSION

Robert A. Purple, Chief'
Operating Reactors Branch 01
Division of Reactor Licensing

Date of Issuance: September 2, 197S

.......... . ......
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WIT $TAM

NUCLEAR REGULATORY COMMISSION

WASHINOTON. o. c. zOS

TENNESEE VALLEY AUTLORITY

DOCKET NO. 50-260

BRt~hS FERRY NtCLEAR PLANT UNIT 2

AENE TO FACILITY OPERATING LICENSE

Amendment No. 11

License No. DPR-52

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated August 29, 197S, complies with the
standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission's rules and regulations
set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable essurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulation3; and

D. The issuance cfthis amendment will not be inimical to the common
defense and security or to the health and safety of the public.

2. Accordingly, add Paragraph 2.C(5) to Facility License No. DPR-52
to read as follows:

"(5) The facility may be modified as described in Section X
of "Plan for Evaluation, Repair, and Return to Service
of Browns Ferry Units-1 and 2 (March 2Z, 1975 Fire)"
dated April 13, 1975, and revisions thereto up to and
including Revision 20."
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3. This license amendment is effective, as of the date of its issuance.

FOR TUM NUCLEAR REGULATORY COMIISSION

• K5-iftA. Purple, Chief
Operating Reactors Branch #i
Division of Reactor Licensing

Date of Issuance: September 2, 1975
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SAFETY EVALUATION BY THE DIVISION OF REACTOR LICENSING
SUPPORTING VARIOUS RESTORATION ACTIVITIES FOR THE

BROWNS FERRY NUCLEAR POWER PLANT UNITS 1, 2 AND SUPPLDEENT
7 TO THE SAFETY EVALUATION BY THE DIVISION OF REACTOR LICENlSING

U.S. NUCLEAR REGMLATORY COMMISSION IN THE MATTER OF TENNESSEE VALLEY.
AUTHORITY, BROWNS FERRY NUCLEAR PLANT UNITS 1, 2, AND 3 WITH

REGARD TO DESIGN CHANGES

1.0 Itouto

On March 22, 1975, a fire at the Browns Ferry Nuclear Plant required a shut
down of Units 1 and 2. The facility subsequent to the shutdown was found
to have incurred substantial damage to power, control, and instrunentation
wiring. Unit 3 of the Browns Ferry facility did not suffer any damage as a
direct result of the firo. All three units are presently in the shutdown
condition with the fuel removed free the vessels for Units 1 and 2; the

Unit 3 reactor is still under construction with operation for that unit
scheduled for early 1976. An overall program has been developed by the
licensee delineating the necessary activities required to restore damaged
portions of the facility to a level so that operation of Units 1 and 2 can
be resumed. 1

As a result of the fire an NRC review plan was developed consisting of

three major and parallel elements. The first element was the investigation
conducted by the Office of Inspection and Enforcement of events leading
to the fire, fire fighting efforts, sequence of operational events and
problems experienced with the nuclear steam supply system, interaction
between units, and the response of TVA, S~ate and Local authorities. This
phase of the NRC plan has been completed.

The second element of the plan, being performed by the Office of
Nuclear Reactor Regulation has as its objectives (1) to assure that

a safe plant configuration was attained and is being maintained
subsequent to the fire, (2) to assure safety during removal of fuel
from Units 1 and 2, (3) to assure plant safety during fire damage
removal and restoration, and (4) to determine that the design changes

that are required for restoration of these plants to operational

status are acceptable. Thus far there have been two licensing actions taken

to assure that the plant has been placed in a safe configuration following

the fire. First, the plant Technical Specifications were changed to

Temporary Technical Specifications designed to assure that a safe configuration

1

NPlan for Evaluation, Repair and Return to Service of Browns Ferry Units
I and 2 (March 22, 1975, Fire)* and revisions thereafter.

2
OI&E Investigation Report of the March 22, 1975 Fire at the Browns

Nuclear Station, dated Jvly 25, 1975.
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was maintained following the tire while further corrective action plans were
under dovel6pment. 3 Subsequently, the Technical Specification were again
ohanged to provide for the removal of fuel fram both Unit 1 and 2 reactor
vesmls and placment Into the respective storige pools. These changes 8lso

as * that the necessary minimum protective equipment to assure protection
of the fuel in* the storage pools fro damage would be available with
adequate redundancy and would be protected against adverse interaction with
the fire affected wiring and cables, while such fire damage was removed
and when the damaged wiring and cabling was replaced.

Thus tar the restoration work performed at the facility to date has been
limited to various clean-up operations and removal of damaged electrical
wiring and cable trays. Thus, the fourth objective of the NJRR element of
the NRC program rmins to be accoplished. This safety evaluation considers
a portion of that objective, namely, the approval of certain proposed
design features needed to prepare the facility for return to power
operation. Consideration of return to operation including a determination
of whether additional design features are required and an assessent of the
operating procedures to assure safe operation will be discussed in'a
subsequent safety evaluation, prior to authorizing return to power operation.

The third element of the NRC program consists of the review beirg performed
by the Special Browns Ferry Review Group established on March 26, 1975*5
Efforts or this review group will be to prepare for NBC recccmendations to
chage, as required, NRC policies, procedures, and technical requirements.

By letters dated August 25 and 29, 1975 TVA requested the approval of various
restoration activities required to restore the plant to operational status
as a result of the fire. The approval requested by TVA In the August 25

3
See Safety Evaluation issued in connection with Amendment 9 to license
DPR-33 (Unit 1) and Amendment 6 to license DPR 1-52 (Unit 2) issued
May 9, 1975.

See Safety Evaluation issued in connection with Amendment 10 to license
DPR-11 (Unit 1) and Amendment 7 to license DPE-52 (Unit 2) issued.

5
Memorandum L Gossick to all NRP employees, 'Appointment of Special Review
Group,' dated March 26, 1975.
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letter consists of the following major itm:

"I. Approval to proceed with structural work which covers restoration
of concretel, abedments, pipe supports, cable tray supports and
the replacment of pipe and ducting in the fire-affected area. In
general, the plans related to this portion of the restoration effort
are described In Part VIII of the Recovery Plan and in the response tJ
Question 1.0 under the *General9 heading.

2. Approval of electrical design changes including circuit changes
and permission to proceed with the restoration and installation of cable
trays, conduit, and cables, including approval for splicing. The work
and design changes are described in Parts VI and X of the Restoration
Plan.

3. Approval for installation of the fire detection system and for the
Installation of distribution piping of the fixed spray system in all
areas of reactor building except in the fire-affected area. The
installatlo:. in Unit 2 and Unit 3, and in the area outside the fire
zone IS sci,.'duled to proceed simultaneously with structural work in the
fire zone of Unit 1. These syste•J are described in subsection 5.0 of
Part X of the Recovery Plan.

The replacement activities described in Item 1 above were authorized
by letter dated August 28, 1975. The TVA letter dated August 29, 1975
modified Item 3 te some extent discussed below. Our evaluation
of the overall restoration of the fac4_lity and improvement of Ntcility
design from the standpoint of fire protection is still under review.
In its August 29, 1975 letter, the license agreed to provide further
Improvements in fire protect!on, over and above the improvements
reflected in the changes authorized herein. These improvements are
listed as cosmitments in the August 29, 1975 letter. The staff is
still considering whether such further improvements are necessary
prior to authorization of return to operation or whether such further
Improvements may be incorporated at a later shutdown period in the future.
Although further Improvements may be required in the future,
including additional changes that may be required before
return to operation is permitted, the design modifications authorized
herein provide substantial enhanceient of the capability of the facility
to withstand the effects of a fire.
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2.0 DUcCrItiot of Dan"e 'esuP7ltng Crorn the Fire

Substantial detail concerning the cause of the fire and the extent of
damage to structures, systema and cMponents 1s provided in the previously

noted OM&E report. The tolloAwing brief aumary is provided as back-
ground for the discussion of the repair and replacement activities
described In this Safety Evaluation.

After ignition, the fire propagated through the penetration In the wall
between the cable spreading room and the Unit 1 reactor building. As a
result or the pressure differential which is maintained beween the reactor
building and the cable spreading room, and because an installed carbon
dioxide (C02) fire extinguishing system was used in the cable spreading
roo, only a small amount of burning occurred in the cable spreading room.
Damage to the cables in this area was limited to about 2 feet immediately
adjacent to the penetration where the fire started. The major damage
occurred in the reactor building outside the cable spreading room, in an
area roughly 40 feet by 20 feet, where a very high concenration of
electrical cables exists. There was very little other equipment in the

fire aflected area, with the only direct damage other than cables being
the melting of a soldered joint on an air line.

Electrical System Damage

The electrical cables, after insulation had been burned off, shorted

together, and grounded to their supporting trays or to the conduits,
resulting in the loss of control power for much of the installed
equipment such as valves, PUP3s blowers and the iike.

The most significant aspect of the fire damage was that it resulted

In the loss of redundant safety equir- .nt.

Soot and Chloride Damafe

In addition to the cable damage, the burning insulation created a dense
soot which was deposited throughout the Unit I reactor building and in

some small areas in the Unit 2 reactor building. An estimated 4,000 lbs
of polyvinyl chloride insulated cable which burned released an
estimated 1400 lbs of chloride to the reactor building. Chlorides
are very. corrosive to most inaterials. Ccuponents subject to stress

corrosion damage from chloride contamination are limited to those
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constructed of stainless steel and high strength alloy Steel such as
equipment hanger springs. The licensee has prov'-ded a program of
cleaning, cleanliness verification, evaluation, and surveillancei-to
mitigate any harmful consequences of the exposure to chlorides.

TVA's cleaning program consisted of dry cleaning and wet detergent
cleaning using demineralized water and a chloride-free industrial
detergent solution. Cleaning procedures jere repeated until measured
chloride levels were below 0.38 mg per d:. This level of chloride con-
tamination is recognized to be an acceptable level for chloride in contact
with stainless steel and is incorporated as the acceptance level in
RDT Standard E5-1T. After cleanliness was verified, precautions were taken
to prevent recontamination. All sources of contamination were removed and
further surveys were performed to verify acceptable cleanliness levels.

In addition to cleaning efforts, the licensee will undertake an
extensive program, consisting of liquid penetrant examination, metallurgical
sampling and surface replica examination. During the penetrant work, the
stainless steel piping and piping components will be tested by liquid
penetrant in all of the principle piping areas outside of primary
containment In which corrosion damage could have occurred.

Metallurgical samples will be taken from stainless steel piping,
stainless components and high strength alloy steel components. The
samples will be removed in the fire zone and other areas of the Unit I
reactor building where heavy residue from the fire was deposited. In
addition, surface replicas will be taken from Unit 1 piping. Surface
replication is a very sensitive technique with respect to the detection
of cracking due to chloride stress corrosion and was an addition to the

original metallurgical evaluation plan.
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The surveillance program vill be worked out in detail between TWA and XRC
and will be carried out before return to operation is authorized and there-
after during plant operation, and will be aedressed In our subsequent safety
evaluation before return tL operation is authorized. However, the initial
proposed program oonsists of quarterly visual examinations of all stAinless
steel omponents and piping for signs of leakage, cracking or distress.

Ve conclude that based on our evaluation the cleaning procedures were
effective in reducing chloride levels to or below the recognized
acceptance standards. Testing to be carried out during the restoration
period along with the subsequent surveillance program which will be
developed before the plant returns to operation wlii assure that -nny
deleterious corrosion will be detected and corrected in a timely manner.

3.0 Overall Aonroach Provosed by A

The Browns Ferry"Nuclear Facility .on3ists of three boiling water nuclear
reactors each of which are designed to produce 1067 Mw of electric poyee.
Units 1 and 2 of that facility were authorized for operation in June 1973
and June 1974 respectively and were in operation up until the March 22,
1975, fire. Unit 3 is still uuder construction and is expected to go into
service early in 1976.

Units 1 and 2 share a common control roaw with a shared cable 3preading
room located beneath the control room. Wiring carrying signals between
the control room and various piecez of equipment in the plant are routed
into the cable trays In the cable spreading roam. The fire caused
extensive damage to wiring located immediately outside of the cable
spreading rooe.

Some sharing of equipment exists between all three units; the sharing of
electrical systOMs is most extensive in Units 1 and 2. The electrical
design concept employed in the design of the Units 1 and 2 is based on
using a two-divisi'n concept. The purpose of dividing the electrical
system into two divisions %as to a0sure that the facility could be
maintained In a safe configuration even with the postulated loss of one
entire division.

I
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- Consideration of a fire as a design basis event, requires that the capability
be maintained during and following the fire to safely shutdown the
reactor and removq the decay heat. . Previous analyses (PSAR and FSAR)
have shown that only one division of eleotrical equipment is required to
assure that the facility is maintained in a safe condition. The control
rod systm in a BWR is designed to be fail safe. That is, a loss of
electrical power results in initiating a scram of the control rods and
shutdown of the reactor.• Therefore, the major objective for protection
of the s~actor from the effects of fire is to assure that necessary
equipment to remove decay heat remains operable in the event of a fire.

Thus, it is important to limit fire induced failures to one division
of the safety related equlpmsn; for shutdown heat removal from each
reactor wh.ch provides, for each reactor at least one core spray system
with two associated Pumps and valves, and one RHR systeM with associated
puWps, heat exchangers, ant valves, together with enou.gh relief valves
for reactor system blowdown to low pressure. (It should be noted that
non-safety grade equipment is normAlly used to perform this function).
In order to assure that a fire would not cause a loss of both IivisiOns,
s3e changes in the.'facility design and equipcent layout are necessary.

Facility modification that would be required to allow cocplete
physical separation of the divisions would be extremely difficult
to achieve in an already designed and existing facility. There are
however, combinations of methods which can be used to accooplish the
same purpose, e.g., 1) fabrication of the electrical distribution
system with fireproof wiring, 2) fire detection and extinrguishirg systems
that protect the critical areas of the plant, 3) eli-ination c: substances
which can be the source of fire would also reduce the potential for fire
damage to both electrical divisions; and 4) relocation n," the divisions as
well as installation of physical barriers to limit the su:4eptibillity of
damage occurring 1n both divisions.

In recognition of the difficulty of achieving ccxplete physical independence
of the two divisions, the licensee proposed an overall program that ccrn-

' The ccntrol rod system in a BWR is a mecn.nical syst- whose operatinrl
power is derived froe a hydraulic system. On . of the electrical
power to the scram circuitry causes a scram wh'ich t tle hydrau'ic
systeD and becomes independent of the electrical syst= and eliminates the
need for .continuous power supply.
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sidered a number of elements. These include design changes, Improved
fire fighting methods, and Improved administrative procedures which
would assure that postulated fires Vithln the facility would not

result in a loss of both electrical divisions. This overall

approach proposed by the licensee is presented in Part X of the

recovery plan. The essential ingredients of that proposal are

to provide changes to the electrical circuits via either sufficient
t~paratlon or by the installation of various fire barriers to

assure that a fire induced failure in one division could not damage

the second division. A one-hour tire protection interval was
selected to assure that a fire in any location in one division

would not damage any portion of Its redundant division even

If the fire should last for one full hour. The licensee analyzed its

systems taking into account the materials pertaining to the particular

arrangement of the division of cabling under consideration to determine

the need for additional protection. Using these analytical techniques,

fire barriers are proposed to be installed such that the stated objective

of a one hour fire protection interval would be available through the

facility. On the basis of a one hour fire protection interval,

procedures were derived to assure that a fire which could threaten
the safe shutdown of the facility, would be extinguished well within one

hour. Reliance is placed on using augmented administrative procedures in

conjunction with hand held fire protection equipment already installed

in the facility and additional hand held extinguishers which will be added

throughout the facility. in those areas for which easy access by personnel
with hand held fire equipment would be difficult, licensee will install

fixed manually operated water sprays. The areas which have been specifically

identified as requiring fixed spray systems are as follows:

a. Along cable tray runs parallel to the north wall of Reactor Building

at elevation 593 feet of units 1, 2, and 3.

b. All penetrations from the cable spreading room into the turbine

building and from the cable spreading room into the Reactor

building contaiaing congested cable trays where several trays

make each inaOcessible.

c. In other Reactor building areas where concentration of cables, as

determined by visual surveys, make it difficult for impediate,

easy access for fire fighting application of extingu'.ihing agents.
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To assure that any fires that may start are promptly. detected, so that

they may be extinguished promptly, the licensee has proposed installing
a substantially extended fire detection systeM which will detect

the start of tires and will promptly alarm in the control room. Operating

procedures under development will result in prompt dispatch of fire

fighting personnel to extinguish the fire.

Two types of detector will be employed to provide the fire detection

function in those areas determined from the plant reanalysis to be critical.
Products of combustion detectors will be installed in general on a 30 ft.

gried basis. These areas will be zoned and no less than two detectors will
be installed in a given zone. All detectors within a given zone will be

wired in 0NR logic. Sensitivity or trip point will be 6 milligrams Of

products Of combustion per cubic foot of air. Heat cable detectors will

be Installed on cable trays in the critical areas. This will provide both

redundancy and diversity oa detectors. The heat cble detectors will

respond when the temperature at any point along the cable reaches 250 F.

All sensors will be tested on a periodic basis. Products of coomustion

detectors within a given zone will provide one alarm for detection and
another alarm for circuit trouble. Heat detectors within a given
zone will provide one alarm for detection of heat or loss of power. And
all detectors will receive power from the plant preferred bus.

Cable Renlace~ent and Repair

The major effort in restoring the facility to a condition In which It
will be able to operate, is the replacement and repair of damaged wiring

and cables. This wmounts to some 9500 conductors to be replaced or spliced.

All cabling of the reactor -rotection system, primary containment isolation

systeM, engineered safeguards (divisional) cables will be replaced from

terminal to terminal (without splicir4). Only non-divisional cables

(that is those not required for providing either power or control to

safety systems) will be spliced and repaired. Of these, the specific
repair requirements providO for protection against high temperature or

interruption of vital circuits that could result from a poor splice.
The procedures proposed call for splicing at unda.aged locations

determined by measurements made on the insulation material, for s3F.Ices

in accordance with applicable codes; for accessibility to facilitate

inspection; and for zeasures that assue no mechan!cal loadirng ex:3!.ss
cn the splices. Appropriate fire stops are provided along the cable

t.ay3 away from the splice.
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Replacment or repair of cabling will be of equivalent quality
or better than the original cabling which was damaged by the fire.

Cfrauitrv Changes

In addition to replacement and repair of damaged wiring and cables, TVA
proposes design changes to enh.ance fire protection and eliminate the
source of the loss of redundant safety equipment which occurred as a
result of the March 22, 1975 fire.

The most significant loss of redundant equipment was associated with
failures or their power sources which were caused by short circv"
to lmp Circuits leading from the control circuits of Reactor Mc r
Operated Valve (MOT) boards. These cables were considered to be non-
divisional because a dropping resistor Was provided in the lamp
circuit for the purpoze of isolating this circuit from the control
circuit. Several of these cables from both divisions were run together
In common trays and were, subseque-tly, all damaged by the fire. TVA
has proposed to remove t~e cables leading from Reactor NOV board contro!
:ircuits to breaker indication imps to eliminate the major problem which

was the loss of ability tc operate the boards in both divisiois. We
agree with this approach ard conclude that these circuit changes will
eliminat, the los of redundant division MOV board controls.

The second most significant c&use for loss of redundant equi;vent was 0
due to the proximity of condui%w containing division I and divison II
cables to cable trays which were the primary source of combustible
material. Although the use of conduit may provide adequate protection
against so.. affects Of fire, the fire which occurred proved that
conduit protection alone was Insufficient for a fire of that magnitude
without additional protection In the form of additional separation or
fire barriers. To reedy this TVA will modify the cabling and wiring
systems to assure that cross divisional affects during fires due to
the proximity of conduits are minimized. To accomplish this the cabling
and wiring is to be modified, wherever dtvisional cables are routed
in conduit near open trays carrying cables of the opposite division.
Separation of divisional conduits will be provided by structures,
distance, barriers, interposing ducts, pipes, etc., or combinations
thereof to provide at least a one hour fire protection interval.
The proposed criteria to be used to effect these changes are
contained in Part X of the plan.
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An analysis of the plant cable tray and conduit netvork has been made
using the proposed criteria and approximately 80 locations have been
identified for which conformance to the above proposed requirements
had to be examined. The supplemental separations requirement involves
the use or barriers and fire stops to inhibit cross divisional effects
duri:.g a fire and to minimize tire propagation within divisions. In
addition, conduits are no longer treated as adequate barriers to fire
and therefore separation or other barriers are required to protect the
conduit circuits. Together these additional requirements will provide
a minimum of one hour fire protection interval against cr0ss divisional
effects.

A third cause for loss of redundant equipent was damase to their
cables sharing the same cable tray contrary to the stated criteria.
This third sgnifi-cant cause for loss of equipment will be remedied
by separating the Involved cables. Selective changes will also be
made in the electric power systm to improve Isolation. These
changes Will provide individual normal feeders to the 4KV/480-V

transformers. One change will eliminate sharing between units of the 4 KV
feeder that was the normal supply to "80 V Shutdown Board 2A and 28 through
TS3E. Other charges will provide individual 4 KV feeds to transforme.rs 1A
and TDB which supply 480-V Diesel Auxiliary Boards A and B, respectively.
The only shared 4KV feeder will be the alternate supply to transformers
TSIE and TDE.

The requirements for replacement and for splicing and repair of cables
damaged by the fire will provide for replacement in which the cab'ing
integrity and performance will be essentially equivalent to that
provided in the original tnstallation. The des31n changes in
circuitry will provide substantially enhanced protection fur the
redundant safety system circuitry by providing increased separation
so as to provide at least a one hour fire protecticn barrier to assure
that fires in one division will not adversely affect another division
even if the fire should last for a full hour.

With the increased and improved fire detection system proposed and the
installation of fixed sprays in areas in which access is restricted
to augment improved fire fighting prdcedures throughout the •lant,
the design changes which TVA proposes will substantially improve
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the ability ot tbe. facility to withptan4 fire.

NRR E•aluation of the TVA ApDroach

Although the fire that occurred caused damage to the electrical system
greater than that which had been considered in our original evaluation
of that facility, our evaluation has shown that even with this extensive
damage considerable flexibility rmined with respect to methods
available to remove the decay heat trom the reactor and assure the reactor
was maintained in a safe condition.

In spite of the capability already Inherent In the facility, the fire
demonstrates that additional emphasis on the protection of the facility
tram a fire 13 needed. In this connection we have considered those
features, actions and design approaches that should be a part of fire
protection capabilit) The three basic considerations in minimizing the
effects of the fire are: administrative actions that can prevent a fire
from occurring; use of separation as a mechanism by which to prevent a
fire from damaging redundant safety equipment; and, incorporation of a
means to detect and extinguish a fire quickly.

The principal difference in our approach from that used by TVA, is that
we would emphasize that each of these elements should be considered by
them~elves t the extent practical. As previously noted, no one of these
three elements can be relied upon to completely eliminate problems ass&c.iated
with fires. TVA's approach instead was based on selection of a one hour
fire protection separation and providing detection and fire protection
equipment and procedures to extinguish fires within one hour. This Is to
be combined with strict adtinistative control to prevent fires from
occ-urrlng.

As indicated above the one hour fire protection separation which the
changes in circuitry will provide, will substantially enhance the ability
of the facility to withstand fire. However, we believe and have indicated
to TVA our position that such separation should be considered as provi.dirg
a base protection standard and that it practicable application or additional
thermal barriers could significantly extend the one hour interval, then
such additional barriers should be installed.
TVA will substantially upgrade Its operating procedures and training for
fire protection to assure that fire3 can be extinguished within one hour
using the hand held fire equipment available in the facility. TVA proposes
to install a fixed manually operated spray system, to supplement the hand
held equipment, only in areas in which access prevents effective use of
hand held fire fighting equipment.
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We believe that an automatically actuated fixed spray system should
be extended throughout all areas in which the potential for inter-
divisional effects exist. The advice we have received from expert
consultants supports this approach. The experience gained as a result
of the Browns Ferry Fire indicates that if a water spray had been used
earlier in the fire, considerably less damage would have resulted and
the fire would have been extinguished sooner than it was. After
discussions between the staff and TVA, the licensee in a letter dated
August 29, 1975, has committed to converting those fixed spray systems
he has presently designed to an automatic system within approximately
one year. He has also committed in that letter to evaluate the

installation of additional fixed spray systems to extend the fire
protection coverage throughout all those areas in which such protection
is required. Such studies will be completed and any areas for whicn
this extended coverage snould be provided will be identified and
discussed in our subsequent evaluation prior to authorization of power
operation of any of these units.

The operation of the installed C02 (Carbon Dioxide) fire extinguishing
system in the cable spreading room was effective in preventing
substantial damage to the cables located In that room. The licensee
did not propose to make any further changes to the fire extinguishing
equipment provided in the cable spreading room. Reliance on the
manual operation of C02 system as is now provided is not adequate. We
have informed TVA of our conclusion and TVA has agreed to make necessary

changes to provide automatic actuation of the CO2 system. We have alsc
informed TVA that we believe that there should he a liberal application of
a flameuastic material to coat the cable trays located within the cat'-e
spreading room. The C02 system when exhausted may not have sufficient
cooling capability to fully extinguish a deep-seated fire. The licensee
has indicated that in such an event the system could be augmentcd to
extinguish any fire by using hand held equipment. Altnough this may be
an appropriate method for augmenting the C02 system, we have indicated
our position to the licensee that he should study further additional
measures, including consideration of Installing fixed water spray systems,
that could be used within the cable spreading room. The licensee has agreed
to provide such a study. The study will be completed and any ch.anges
will be Identifed and discussed in our subsequent safety evaluation
prior to authorization of return to power.
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We have informed the licensee that the design of the penetration which
requires building a fire stop be modified to incorporate a new material
which will be demonstrated by tests to be of a fire resistant nature.
This would include all penetrations that were damaged as a result of the
fire as well as all new penetrations. Those In the Unit 3 cable spreading
ro= are to be constructed using the new design. -We have also informed the
licensee to reexamine the penetration that now exists and assure that
they are placed into the originally deasigned condition. We have further
asked that whenever it Is necessary as a result of the restoration program
to breach a fire stop that the repair of that tire stop to the extent
practical include removal of the original materials with replacement made
of oaterials used for the design of new fire stops. The licensee has agreed
to these provisions.

During our detailed .evaluation we ard our consultants have looked into the
manner in which the ventilation systems throughout the plant should perform.
We have concluded that In the event a fire is detected in the cable spreading
room, its ventilation system should be stopped. We have not been able to
complete our determinations as to whether the ventilation system used
for other rooms should also be stopped in the event of a fire. There
Is a need for venLilatlon to clear and remove the combustion products
thereby providing accessibility into the fire area. On the other hand,
the increased ventilation rate may be undesirable with respect to the
capability for causing the fire to burn with an increased force. We
have informed the licensee that this matter must be studied further
prior to autborizing any power operation. The licensee has co' nitte-A
to perform this further evaluation.

Our evaluatiQn of the facility will continue and our subse.quent
evaluation prior to facility operation will discuss further facility
Improvements still under study as described above. However, authorizaticr.
of the changes and the work activities proposed by TVA will 1.-prove facility
safety as de•zribed in Section 5.0. Moreover, such work is of such a
nature that further changes to effectuate potential improvements discussed
above would not be precluded or hampered by the restoration activities
approved at this time.
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5.0 Reouested Aoproval

There are three major action Itams for which the lice".ee -has requested
approval, namely, structural work, electricl design changes including
installation of cables, and installation of the fire detection and
spray systems. Following are the bases for the approval for each of
these action items.

1. Approval to proceed with structural work which covers
restoration of concrete, embedments, pipe supports, cable
tray supports and the replacement of pipe and ducting in
the fire-affected area. In general, the plans related to
this portion of the restoration effort are described in
Part VIII of the Recovery Plan and in the responses to
Question 1.0 under the 'GeneralO heading.

Basis for NBC Aoproval

The prograMs and procedures for restoration of process piping, HVAC ducts
and supports, hangers, restraints, cable trays and supports of affected
mechanical equipment have been reviewed. The restoration program requires
the evaluation cf all the above mentioned components for the effects of the
cable fire. Thermal sensitivity based on minimum acceptable material
properties and safety function will be determined for these ccomponents
and items and then comparel to the fire temperature zones determined by
Inspection of damage and analyses. Where thermal sensitivity Was lower
than the actual temperature experienced, the component o item imay be
eliminated from further consideration and replaced tc the origiral
specification or an evaluation will be made to justify coiitlawed use of
the component.

Evaluation of all process piping is required regardless of the level of
exposure to temperature effects. In lieu of further evaluation soce piping
may be replaced to the original specifications. If piping is to rerair.
in service the restoration program requires reacval of insulation,
complete cleaning of the pipe surfaces and dye penetrant inspection of
the pipe and pipe fitting surfaces..

The ecope of the dye penetrant Inspection is set in accord with the piping
material strengths and sensitivity to the chemical environment resulti.nig
from the fire.

Carbon steel piping found to have been in a 500 F temperature zone will
receive an initial inspection of twenty percent of the pip. surface and one
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humdred percent of the rittings. The disoovery of fire related

cracks will require inspection of one hundred percent of the pipe

surface in the same temperature zone. The boundary of the temperature

zone will be extended by ten feet if the crack is found within ten feet

of the initially deterinsed boundary.

Stainless steel pipe and fittings will receive a one bundred percent

inspection.

Aluminum piping will receive an inspection similar to that specified for

carbon steel with the exception that the temperature zone is reduced to

below 340 F. Any aluminum pipe found exposed to temperatures above 340 F

will be replaced without further evaluation. In addition, if any fire

related cracks are found within twenty feet of the 340 F zone a one hundred

percent inspection will be performed in that twenty foot length and

inspectJon will continue for another twenty feet of length.

We find that these procedures for restoration of process piping are properly

set i.n accord with the material properties of the piping material and in

recognition of the sensitivities of the various materials to the chemical

enviroment resulting from the fire and that these procedures provide

adequate assurance that the restored process piping will be fully capable

of performing all design basis safety functions.

Safety related heating ventilating and air conditioning ducts will be

evaluated on the basis Of exposure to temperature of 500 F or greater

as gaged by the established temperature zones and visible distortion of the

ducts. All ducts showing visual distortions will be replaced or reworked

to original specifications. All duct work influenced by the fire

will be cleaned regardless of temperature exposure.

Evaluat.on of cable trays, cable tray supports and fixed members of pipe

supports will be based on exposure temperatures and stress analysis

considering material strengths reduced by any possible annealing affects

of higher temperature exposure. Any structural steel found to have been

immersed in a temperature of 1000 F or higher wAll •e replaced without

further evaluation.

In general all cable trays in direct and near contact with cables actually

consumed by the fire will be replaced without further evaluation. The larger

cable tray supports will be re-evaluated based on the actual load to be

sustained. The acceptable stress levels for these analyses will be set at

either seventy five percent of the original design allowable stress or

based on the measurement of actual physical properties from a sa=ple of the

material exposed to the actual fire conditions.
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The requirements specified above for acceptance of cable tray supports awill
also be employed for acceptance of tUe fixed members of pipe supports.
Additional requirements have been established for acceptance of the variable
elements of pipe supports. In the absence of variations in setting from the
effects of-the fire and the absence of actual fire damage the support setting
will be corrected to give a properly aligned Piping system. Setting changes
as a result of the fire with no visible evidence of heat damage will require
evaluation of spring characteristics to assure the necessary range of support
as required by the system design. Visible heat damage will require replacement
of the spring mechaniem and if necessary the entire support.
We find that the procedures set forth for the evaluation and restoration
of the safety related HVAC ducts cable trays, cable tray supports, and the
fixed and variable members of pipe supports provide adequate assurance that
these Items viii be capable of performing as designed throughout the
range of loads and fumotions specified in the design bases for Browns
Ferry Cnit 1.

With respect to the structural steel Components and the reinforced concrete
structures which either support the cables or were in the vicinity of the
burning cables TVA has initiated a restoration program which consists
of:

1. Identification of the affected structures;
2. Establishment of the 2ost probable temperature to which each structure

was subjected during the fire;
3. Evaluation of the extent of damage of each structure;
4. Establishment of criteria for the requirement of replacement or repair

of the damaged structure; and,
5. Development of procedures for detailed repair.

The structural steel components affected consist of miscellaneous structural
steel supports, steel embedment, and portions of the building superstructure
steel. The reinforced concrete structures affected consist of walls, columns,
and floor slabs, which form the permanent building superstructure.

The temperature zones are established on the basis of the color of the
structures of different materials of construction, melting of metals and
burning of other materials. The extent of damage of each structure is
evaluated on the basis of the temperature to which the structure was
subjected. and the physical condition of the structure.

The criteria for the requirement of replacement or repair of damaged
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structur are as follows:

1. Steel Structures

Structural steel components will be replaced or will continue to be
used depending upon whother their thermal sensitivity is lower or
h1gher than the temperature to which the structural component Was
subjeoted during the cable fire. In addition any steel structure
round to have been immersed in a tmperature zone of 1000 F or
more shall be replaced.

2. Concrete Structure

For reinforced concrete structures, the procedures for the evaluation
of the concrete will consist of detailed visual inspection, comparison
of temperature zones and testing of ample-s from core borlngs. For
reinforcing steel, the procedures of evaluation will consist of the
folloving:

(a) Analyzm the adequacy of the structure by neglecting the steel
bars exposed to high tamperatures, and If'found adequate no
further evaluat!on will be done; and,

(b) Conduct sampling and testing of steel bars to determine their
material characteristics. The measured material characteristics
will be evaluated by rechecking the design of the affected
structure. If the reduced characteristics are still adequate
to resist the loads Imposed on the structure, no modificat ions
are necessary.

On the basis of the above criteria, the floor slab at elevation 621.25
in the reactor building which appeared to be Most seriously damaged was
evaluated by TVA. Reinforcing steel bar and concrete core sa3ples were
taken and tested. The results of the'tests shov that the material
characteristics of the reinforcing steel and concrete were not
adversely affected by the fire. On the basis of these findings,
TVA concluded that the fire daume to reinforced concrete Is
structurally minor. Consequently, the repairs to be undertaken
are considered non structural.

We have concluded that the criteria, methods and procedures that are used in
the evaluation of damage of structures and in the replacement of structural
steel components and repair of reinforced concrete structures Will asssure
that all structural components affected by the fire will be returned to
their originally acceptable condition. Accordingly, since no facility
modification is Involved in the repair work, the work Was approved by our
letter dated August 28, 1975.
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2. Approval of electrical design changes including
circuit changes and pemiasion to proceed with the
restoration and installation of cable trays, conduit,
and cables, including approval for splicing. The work
and design changes are described In parts VI and X of
the Restoration.

Basis for NRC ApDroval

The basis. for the approval of this work is provided in Sections 3.0
and 4.0.

3. Approval for installation of the fire detection system
and for the installation of distribution piping of the
fixed spray System. These systems are described in sub-
section of Part X of the Recovery Plan.

.Basis of NRC Approval

The basis for the approval of this work is provided in Sections 3.0 and
4.0. A number of additional modifications were requested regarding tne
installation of the spray system as proposed above. The modifications
include features required to make the fixed spray system capable of
automatic actuation. Additional automatic fixed spray systems may also
be required. The approval and performance of the work Identified above
does not preclude these additional requirements. The approval of the
final disposition of certain of the Commitments made by TVA in their letter
dated August 29, 1975 will be the subJ-ct of a later safety evaluation
prior to the return to operation. Some of the commitments require that
TVA investigate and make proposals regarding certain areas of systeM
Improvement; (i.e., additional fixed water spray coverage, fixed water
spray or alternative in the the cable spreading room, modification of cable
spreading room ventilation system, additional penetration seal material).
The later safety evaluation, prior to authorization for return to operatior.
will address the final resolutuion of these ite6s. There also may arise
during the course of the restoration work additional Items that will
require resolution and these will also be addressed at that time.
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6.0 concions

As discussed in our Safety Evaluation issued In connection with
Amendment 10 to DPR-33 and Amendment 7.to DPR-52,, June 13, 1975t
the requirements of the Technical Specifications issued on that
date provide for protection of the fuel, which has been placed
in the storage pools. These requirements assure ample safety
s3ytema to protect the fuel fre damage. Suoh systems were made
independent of systems involved in the restoration work and
eliminate the potential for adverse Interactions resulting from
removal of fire da-aged systems And restoration of the facility.

The replacement and repair work authorized In connection with
this safety evaluation, will prouide for-replacement of cabling
equivalent to that provided in the original installation. The
d'esgn changes and Improvements in circuit separation and
resulting improved fire protection, along with the design
improvements in fire detection systemsand fire extinguishing
systems proposed by fVA, substantially enhance the capability of
the facility to withs3and fires and will provide reasonable
assurance thet the public health and safety will not be endangered.,
These changes do not involve a signif4cant increase in the probability
cr consequences of accidents previously considered and do not involve
a significant decrease in a safety margin.

Based or. the foregoing considerations, we have concluded that there
is reas"nable assurance that the public health and safety will not
be endangered by the proposed changes and the restoration activities
authorized herein and that such changes do not involve significant
hazard considerations.

Our review of the safety of the facility to return to operation is
still in progress and additional changes may be required as a result
of our continuing review, or as a result of the additional studies
which we have indicated are needed and which TVA has proposed as
discussed above. This safety eyaluation does not address
resumptlon of operation at Browns Ferry Units 1 and 2. Any
authorization to resume operation will be considered in a
subsequent safety evaluation which will also consider necessary
changes to plant operating technical specifications required in
connection with such authorizations.
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UNITED STATES NUCLEAR REGULATORY CONISSION

DOCKET NOS. S0-25V AND SQ-260

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS T1 FACILITY
OPERATING LICENSES

Notice is hereby given that the U.S. Nuclear Regulatory Commission

(the Commission) has issued Amendment No. 14 to Facility Operating

License No. DPR-33 and Amendment No. 11 to Facility Operating License

No. DPR-52 issued to Tennessee Valley Authority for operation of the

Browns Ferry Nuclear Plant, Units 1 and 2' located in Limestone County,

Alabama. The amendments are effective as of their date of issuance.

The amendments modify the licenses to authorize modifications to

Units I and 2 in conformance with "Plan for Evaluation, Repair, and

Return to Service of Browns Ferry Units 1 and 2 (March 22, 1975 Fire)"

in accordance with the licensee's request dated August 29, 1975. These

amendments do not authorize return to operation of Units 1 and 2. That

authorization will be the subject of another action upon completion of

our review of the total restoration work required..

,. i.!'ion~~ for these amendments complies with the standards

and requirements of the Atomic Energy Act •of 1954, as amended (the Act),

and the Commission's rules and regulations. The Commission has made

appropriate findings as required by the Act and the Commission's rules

and regulations in 10 CFR Chapter I, which are set forth in the license

amendments. Prioi public notice of these amendments is not required

-since the amendments do not involve a significant hazards consideration.
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For further details with respect to this action, see (1) the appli-

cation for amendments dated August 29, 1975, () Amendment No. 14 to

License No. DPR-33 and Amendment No. 11 to License No. DPR-52, and (3)

the Commission's related Safety Evaluation. All of these items are

available for public inspection at the Commission's Public Document

Room, 1717 H'Street, NW., Washington, D.C. and at the Athens Public

Library, South and Forrest, Athens, Alabama 35611.

A copy of items (2) and (3) may be obtained upon request addressed

to the U.S. Nuclear Regulatory Commission, Washington, D.C. 20555,

Attention: Director, Division of Reactor Licensing.

Dated at Bethesda, Maryland, this 2nd day of September 1975.

FOR THE NUCLEAR REGULATORY .COt.IISSION

Operating Reactors Branch #1
Division of Reactor Licenlsing
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ATTACHMENT V

FIRES AT U.S. AND FOREIGN NUCLEAR PLANTS
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FIRES AT U.S.

Peach Bottom Unit 1

San Onofre Unit 1

Nine Mile&Point Unit 1

NUCLEAR PLANTS

During construction activities on

February 3, 1965, a cable fire was started

as a result of sparks from a welding opera-

tion. One of the design changes instituted

as a result of the fire was to replace cable

using a polyethylene inner sheath with butyl-

rubber sheathed cable.

A second fire took place on April 13, 1967.

The fire resulted from the ignition of

polyurethane thermal insulation on piping

associated with the low temperature delay

beds and regenerative heat exchangers,

components of the helium purification system.

There were two fires in 1968; both involved

cable trays. The fire on February 7, 1968,

resulted from mechanical and electrical

overloading of power cables for the pressurizer

heaters. The fire on March 12, 1968, resulted

from cable tray loadings in excess of design

specifications.

During the startup testing in 1969 and

1970 a fire occurred which resulted in

the destruction of motor control centers.

Loose terminations on line conductors at

the contactors and breakers caused the fire.
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4. Indian Point Unit 2

5. Quad Cities Unit 2

6. Beaver Valley Unit 1

There Was a construction fire inwlvlng

wood scaffolding which burned the cable

trays and was reported as a personnel error.

The fire occurred on November 4, 1971.

There was a fire In two electrical trays

in the reactor building. The fire was

confined to approximately 5 feet at the

end of two cable tray sections. This event

occurred July 16, 1972.

A fire occurred at a motor control center

on October 4, 1972, apparently resulting

from a short circuit In one of the splices

in the temporary wiring for the heat-light

bulbs in the base of the motor control

center.

A fire took place August 20, 1970, during

construction activity near the reactor

coolant pump auction piping. Oil ftr

machining operations ignited and burned,

killing one man and Injuring three others.

A second fire took place Ir the control rod

drive transfer cabinet on March 9, 1972.

The fire was caused by a loose electrical

connection. Damage was llmited tc a few

components within the cabinet.

7. Oconee Unit 1

.......



8. Oconee Unit 2

9. Salem Unit 1

10. Salem Unit 2
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A third, and fourth took place on

Deceber 30, 1972. These fires were

caused by the ignition of oil spilled

from the reactor coolant-pump oil system

when the oil cae In contact with reactor

coolant systes components.

A fire took place in the turbine building

on June 27, 1975. Oil leaking from the

turbine oil purifier system ignited when

it cme in contact with the purifier

heaters. Cables above the fire were

charred; however, there was no loss of

operational circuits. A report Is being

prepared by the utility.

A construction fire occurred In April. 1974,

In a cable tray located In the 4 KV switch-

gear room of the auxiliary building. The

fire occurred during a welding operation

involving a piece of weld slag which fell

onto a cable tray.

A fire took place on October 18, 1974 during

construction activities. Wood Construction

forms were Ignited and burned cables In the

area of the heavy equipent hatch of the

containment building.
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11. Browns Ferry Unit I & 2 A tire occurred on March 22, 1975 In the

cable spreading rom during a penetration

leak test; a dandle ignited polyurethane

1. Rjhleberg,
Switzerland

foam mterlal used to seal penetration

cable openings'.'

FIAES AT FOREIGN NUCLEAR PLANTS

During power ascension testing a turbine-

generator oil fire occurred. This was

a result ofrtillure-of a screwed pipe

connection of the pressurized oil pipe

leading to a control valve. The oil

ignited and the fire spread to cables

In the immoedi te area. This tire spread

through unprotected cable troy openings

Into adjacent cable ro=s. The fire

occurred near the end of 1971.

Due to failure or a hydraulic relay valve

of a turbine, oil sprayed out and vas

ignited by an adjacent hot stem valve.

The fire at the turbine Was extin.uished

quickly by means of a u-nually controlled

water spray systm as Well as a hose line

from an inside hydrant and portable

2. Hinkley,
England



3. Tokal Mura/Unit 1.
Japan
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extinguishers. Burning oil flowing along

cable trays caused serious damage to the

cables. Thia fire took place in July, 1966.

Due to failure oa a cock In a strainer

ass=bly In the reactor building a major

quantity of oil sprayed out when a strainer

was being changed, and was ignited by a

hot pipe handling 360o C stem. The sprinkler

system put out the fire In four minutes. The

reactor was not dazaged but was shut down while

repairs were made to the strainer assembly.

The tire took place In 1967.
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