
On Path to Success 

January 9, 2013 
 

David Lochbaum 
Director, Nuclear Safety Project 
Union of Concerned Scientists 

www.ucsusa.org 
 

http://www.ucsusa.org/


First Step – July 12, 2011 
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Second Step 
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Additional 
Considerations: 



Third Step 

4 



Fourth Step 
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Fifth Step 
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Next Step 
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 The Commission should 
approve the staff’s 
recommendation to require the 
installation of an engineered 
filtered containment venting 
system for BWRs with Mark I 
and Mark II containments. 

 
SUCCESS! 



Success puts a Filter  
in All Release Paths 
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Normal vent: filtered 

Design basis accident 
vent: filtered 

Beyond design basis 
accident vent: filtered! 



Staff’s Risk Assumption 
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“Base event frequency … is 
assumed to be 2x10-5 per 
reactor-year.”   
 

“To address the uncertainties … 
the assessment is also 
performed assuming a core 
damage frequency of 2x10-4 per 
reactor-year….” 
  

Source: SECY-0012-0157, Enclosure 1, page 11 
 



Risk Assumption Seems Okay 

10 
Source: “Comparison of  New Light-Water Reactor Risk Profiles,” Donald A. Dube, Division of  Safety Systems 
and Risk Assessment, Office of  New Reactors, Nuclear Regulatory Commission, Paper Presented at the 
American Nuclear Society Probabilistic Safety Assessment Conference, September 2008 

2x10-4/rx-yr 

2x10-5/rx-yr 



What are the Odds? 

11 

 31 BWR Mark I and II reactors 
 

 25 years of remaining operation 
 

 90% average capacity factor 
 

 2x10-5 per reactor-year risk 
 
 1 – (2x10-5 x 31 x 25 x .9) = 98.6% 
   1 – (2x10-4 x 31 x 25 x .9) = 86.1%  



What are the Odds? 
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 98.6 is not just normal body 
temperature 

 

 It’s the chance that the fleet of 
31 BWRs with Mark I and II 
containments can operate for 
25 years without experiencing a 
core damage event.  

 

 (Uncertainties reduce the odds 
to 86.1 percent) 



What are the Consequences? 
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What are the Consequences? 

14 Source: SECY-2012-0157, Enclosure 5b, page 53 



What are the Consequences? 
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 An event involving reactor core 
damage is a very bad day. 

 

 Reactor core damage 
without filtered releases 
makes that day many times 
worse. 



What is the Company? 

16 Source: SECY-2012-0157, Enclosure 3, page 19 



What is the Company? 

17 Source: SECY-2012-0157, Enclosure 3, page 20 



What is the Company? 

18 Source: SECY-2012-0157, Enclosure 2, page 19 



What is the Intangible Benefit? 

19 Source: SECY-2012-0157, Enclosure 3, page 16 

 “There were a total of 54 
reactors licensed to operate [in 
Japan] at the time of the 
Fukushima accidents.” 

 

 “As of September 2012, there 
are only two reactors operating 
in Japan.” 



What is the Intangible Benefit? 

20 Source: SECY-2012-0157, Enclosure 3, page 16 

 If filters are not installed on all 
release paths and an accident 
at a U.S. reactor results in a 
large release of radioactivity, 
the nation’s entire fleet of 
reactors is at jeopardy due to 
the loss of confidence in the 
industry and its regulator. 



What About Option 4? 

21 Source: SECY-2012-0157, Enclosure 5a, page 59 



Why Option 4 is Not an Option 

22 Source: SECY-2012-0157, Enclosure 4, page 8 



Why Option 4 is Not an Option 

23 Source: SECY-2012-0157, Enclosure 4, page 8 

(1) Wetwell’s value drops when 
core damage is not arrested in the 
reactor vessel. The wetwell’s 
scrubbing effect has a role in only 
some severe accidents. 



Why Option 4 is Not an Option 
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Unfiltered releases, 
such as those through 
the drywell vent, can 
carry huge 
consequences in lives, 
land, and costs. 



Why Option 4 is Not an Option 

25 Source: SECY-2012-0157, Enclosure 4, page 8 

(2) Wetwell’s value drops if there’s 
a loss of coolant accident. The 
wetwell’s scrubbing effect has a 
role in only some severe 
accidents. 



Why Option 4 is Not an Option 

26 Source: SECY-2012-0157, Enclosure 4, page 8 

(3) Wetwell’s value drops if T-
quenchers don’t quench enough. 
The wetwell’s scrubbing effect 
has a role in only some severe 
accidents. 



Why Option 4 is Not an Option 

27 Source: SECY-2012-0157, Enclosure 4, page 8 



Why Option 4 is Not an Option 

28 Source: SECY-2012-0157, Enclosure 4, page 8 

(4) Wetwell’s value drops as the 
suppression pool’s water 
temperature rises. The wetwell’s 
scrubbing effect has a role in only 
some severe accidents. 



  “Beyond-design-basis plant 
conditions are difficult to 
predict. With increasing plant 
degradation during a severe 
accident, the uncertainties 
regarding relevant phenomena, 
further development of the 
accident, and possible 
containment failure modes 
increase considerably.” 
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Why Option 4 is Not an Option 

Source: SECY-2012-0157, Enclosure 3, page 11 



Why Option 4 is Not an Option 

30 Source: SECY-2012-0157, Enclosure 5c 



Why Option 4 is Not an Option 

31 Source: SECY-2012-0157, Enclosure 5c 



Why Option 4 is Not an Option 

32 Source: SECY-2012-0157, Enclosure 5c 



Next Step 
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 The Commission should 
approve the staff’s 
recommendation to require the 
installation of an engineered 
filtered containment venting 
system for BWRs with Mark I 
and Mark II containments. 

 
SUCCESS! 
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