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Status to date 

 Good 

My focus today will be on the 

mitigating strategies order. 

Many themes are applicable to 

other Fukushima lessons. 

* 
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On the Good Side 

Station blackout rule assumed 

that alternating current power 

would be restored within the 

plant-specific coping duration 

(typically 4 or 8 hours) 

 

Mitigating strategies order 

seeks to provide core, 

containment and spent fuel 

cooling for an infinite period. 
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Original assumption that 

Fukushima invalidated has 

been replaced by the 

assumption that FLEX 

equipment can be placed and 

operated in time.  

 

Is this assumption also invalid? 

On the Caveat Side 
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On the Good Side 

In general, 

FLEX provides 

at least N+1 

widgets or 

connections 

when N is 

required for 

success. 

Source: ML13063A063 
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On the Good Side 

Source: ML13063A063 

Two spatially separated 

connection points are 

provided for FLEX pumps. 
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Source: ML13063A063 

Neither connection point works 

unless pressure inside the 

reactor vessel is first lowered 

because FLEX only uses low 

pressure (and cheaper) pumps. 

On the Caveat Side 
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0 < N and 

nature rather 

than the NRC’s 

assessment 

determines the 

outcome. 

Source: ML13063A063 

On the Caveat Side 
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Source: ML13063A063 

The FLEX storage sheds 

at Pilgrim are about 

2,400 feet apart. 

On the Good Side 
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NRC assumes that “Should one 

storage area be lost, the 

surviving storage area has 

adequate equipment.” 

Source: ML13225A587 

On the Caveat Side 

Tornado that 

devastated Moore, 

OK must not have 

been aware of the 

2,400 foot rule. 
 

Disaster Picture: FEMA 
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N+3 = N when 

only one debris 

remover is 

provided, 

unless events 

are “tidy” and 

only deposit 

debris in 

designated 

places. 

Source: ML13063A063 

On the Caveat Side 
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NRC technical evaluation 

report: 

 

“The single debris removal 

equipment identified may not 

be able to move debris to 

enable transport of equipment 

within the 6-9 hour time 

restriction for the pumps and 

generators.” 

Source: ML13225A587 

On the Caveat Side 
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Equipment 

over and 

above that 

provided 

for B.5.b is 

now onsite. 

Source: ML13063A063 

On the Good Side 
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Equipment heaters protect 

FLEX equipment from cold 

weather damage before the 

BDBEE. 

 

NRC Bulletin 79-24 discussed 

events at nuclear plants where 

safety-related systems were 

disabled by cold weather. 

These systems were monitored 

and surveilled, yet failed. 

On the Caveat Side 
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NRC requires 

that workers 

periodically 

check air inlet 

and outlet 

ventilation ports 

for dry casks for 

blockage, but 

not for FLEX 

storage pods. 

On the Caveat Side 

Source: NRC Flickr Gallery 
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Source: ML13225A587 

Pilgrim’s BDBEE Plan 

The plan non-conservatively assumes 

that the reactor vessel pressure gets 

lowered enough to let FLEX’s low 

pressure pump(s) provide makeup flow. 
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Source: ML13225A587 

Pilgrim’s BDBEE Plan 

The plan non-conservatively assumes 

that instrumentation not covered by post-

Fukushima orders will guide operators 

into taking proper and timely actions. 
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Source: ML13225A587 

Pilgrim’s BDBEE Plan 

The plan non-conservatively assumes 

that RCIC takes suction from the 

suppression pool. When RCIC takes 

suction from its normal and usual source, 

the suppression pool fills more. 



19 

The caveat would shrink if: 

 

• FLEX employed both high and low 

pressure pumps 

• FLEX storage sheds were less 

vulnerable to common-mode losses 

• Regulatory requirements governed 

FLEX equipment while in storage 

• Non-conservative assumptions that 

transform BDBEE into BBDBEE were 

eliminated 

* * 
* 



Acronym List 
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BDBEE – one acronym too many in 

the series of Class 9, severe 

accident, and Beyond Design Basis 

External Event labels for bad days 

FLEX – Diverse and Flexible 

Mitigation Capability 

NRC – Nuclear Regulatory 

Commission 

RCIC – Reactor core isolation 

cooling 

SBO – station blackout where all AC 

power is unavailable 



Backup Slides 
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Pilgrim’s BDBEE Plan 

Source: ML13063A063 

“Because the Condensate 

Storage Tank (CST) is not 

seismically qualified, it is 

considered unavailable for 

the BDBEE. RCIC suction will 

be manually switched to the 

Suppression Pool.”     

Source: ML13225A587 
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Pilgrim’s BDBEE Plan 

Source: ML13063A063 

FLEX uses only low pressure 

pumps. Unless reactor 

vessel pressure has been 

reduced by other means, 

even N+infinity FLEX pumps 

won’t work. 

 Source: ML13225A587 
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Pilgrim’s BDBEE Plan 

Source: ML13063A063 
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Pilgrim’s BDBEE Plan 

Source: ML13063A063 
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Pilgrim’s BDBEE Plan 

Source: ML13063A063 


