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Challenges Facing LWR SMRs

 Business prospects predicated on (at least) three premises:

 Significant investment needed to reach commercialization
– DOE SMR licensing support program
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 Will SMRs have a market appeal to power producers?
– Risk management

– Electricity production cost

 Can the plants be built cheaply enough?
– Factory fabrication - economies of replication > economies of scale?

– Need a factory to make the price attractive, need an attractive price to 
produce the orders to warrant building the factory
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Goal of SMR Licensing Technical 
Support Program

Facilitate and accelerate commercial development and 
deployment of U.S.-based SMR designs at domestic locations

– Supporting design certification and licensing, not construction

5 year/$452 M program
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Up to 2 SMR designs, consistent with FY12 budget

FY12 Conference Report dictated that DOE should consider any 
SMR that can be “deployed expeditiously”

Events in Japan have prompted additional emphasis on safety 
of SMR designs in selection process
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Coal Repowering a Potential 
U.S. Market Opportunity

SMRs may be well-suited to replace older coal-fired plants that may not 
be economical as environmental regulations evolve
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Σ= 120 GW(e)

SMR
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A View of Nuclear Utilities

 “Typical” nuclear company:
– $13 B per year revenues

– $14 B outstanding debt

– $41 B assets

– $19 B market capitalization

– Would rank 181 on the 

Holding Company MWe unit maj own Mkt Cap B Revenue Debt Assets
Exelon Corp. 16,715      19 17 13 28.5$     18.6$     12.9$     52.2$     
Entergy Corp. 10,129      11 11 10 12.0$     11.5$     11.8$     38.7$     
Dominion Resources, Inc. 5,691       7 7 4 28.4$     15.2$     17.6$     42.8$     
NextEra Energy, Inc. 5,470       8 8 5 24.4$     15.3$     20.8$     53.0$     
Duke Energy Corp. 5,173       6 5 5 25.4$     14.3$     18.4$     59.1$     
FirstEnergy Corp. 3,862       12 2 0 18.5$     13.3$     14.8$     34.8$     
Progress Energy, Inc. 3,771       5 5 1 14.4$     10.2$     12.6$     33.1$     
Southern Co. 3,644       6 4 2 34.4$     17.4$     20.7$     55.0$     
Public Service Enterprise Group, Inc. 3,612       5 5 1 16.5$     11.8$     9.1$       29.9$     
PG&E Corp. 2,240       2 2 2 17.0$     13.8$     13.6$     46.0$     
Edison International 2,236       5 2 0 12.6$     12.4$     12.5$     45.5$     
PPL Corp. 2,093       2 2 0 16.2$     8.5$       13.4$     32.8$     
American Electric Power Co. Inc. 2,069       2 2 2 18.6$     14.4$     18.2$     50.5$     
Constellation Energy Group 1,939       5 4 0 7.7$       14.3$     4.8$       20.0$     
Xcel Energy, Inc. 1,668       3 3 3 11.9$     10.3$     9.8$       27.4$     
Ameren Corp. 1,190       1 1 1 7.0$       7.6$       7.7$       23.5$     
Pinnacle West Capital Corp. 1,147 3 0 0 4.9$ 3.3$ 3.7$ 12.4$
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Fortune 500 list

 Large nuclear power plant 
(~$10 B) a difficult challenge

 Moody’s 2009:
– “We view new nuclear generation plants as a ‘bet the farm’ endeavor for 

most companies, due to the size of the investment and length of time 
needed to build a nuclear power facility.” 

– Utilities should consider partnering with larger energy companies

Pinnacle West Capital Corp. 1,147       3 0 0 4.9$       3.3$      3.7$      12.4$    
NRG Energy, Inc. 1,126       2 0 0 5.8$       8.8$       9.2$       26.9$     
DTE Energy Co. 1,122       1 1 1 8.6$       8.6$       8.2$       24.9$     
SCANA Corp. 644          1 1 0 5.1$       4.6$       4.9$       13.0$     
El Paso Electric Co. 623          3 0 0 1.4$       0.9$       0.9$       2.4$       
Great Plains Energy, Inc. 545          1 0 0 2.9$       2.3$       3.8$       8.8$       
Westar Energy, Inc. 545          1 0 0 3.1$       2.1$       3.0$       8.1$       
Berkshire Hathaway, Inc. 434          2 0 0 189.4$    136.2$    58.6$     372.2$    
Sempra Energy 430          2 0 0 12.7$     9.0$       9.5$       30.3$     
PNM Resources, Inc. 402          3 0 0 1.5$       1.7$       1.8$       5.2$       
"Typical Nuclear Utility" 19.10$   13.42$   14.07$   41.39$   
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Financial Risk and Project Size
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Rosner and 
Goldberg, “Small 
Modular Reactors –
key to Future Nuclear 
Power Generation in 
the U.S.” Nov. 2011
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Potential for Learning

 Navy industrial 
experience part of SMR 
business case

• Assembly line replication 
optimizes cost, schedule, and 

7

p
quality through greater 
standardization of 
components and processes

• Increased skilled workforce 
retention with order backlog 
and diverse jobs
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Planning Case
SMRs Become Competitive Through Learning

SMR first movers more expensive than fossil fuel options, but learning 
and factory fabrication drives down the cost as more units are built

$/MWh

Average expected electricity price from SMRs

$100
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Number of Plants

Uncertainty range of 
electricity cost from 
natural gas plants
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Derived from Rosner and Goldberg, “Small 
Modular Reactors – key to Future Nuclear 
Power Generation in the U.S.” Nov. 2011
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SMR Deployment Strategy 
Phases

Loan Guarantees

Carbon Tax

Cap and Trade

Clean Energy Standards

FedCorp
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Phase 1 

Licensing 
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First 
Mover
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Early 
Adopters 

Phase 4 

Full-Scale Factory 
Production

Cost-sharing

PPA for USG

Investment Credits

Production Credits

Manufacturing Credits

SMRs Deployed
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$/MWh
Costs too high in 
spite of learning

Only minor 
learning impact

Planning Case
Uncertainties in Economic Evolution
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Number of Units

Immediately economically 
competitive
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Conclusion

SMRs may open nuclear power to broader markets in the U.S.

Learning in factory setting opens a significant opportunity for 
SMRs
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Four-phased strategy to deploy a fleet of SMRs
– The appropriate policies will need to be calibrated at each stage of 

development
– Strategy will require re-evaluation as we learn more about the 

economics
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