
October 18, 2012 

 

Dr. Robert B. Weisenmiller, Chairman 
California Energy Commission 
1516 Ninth Street 
Sacramento, CA  95825 
 
Dear Bob: 
 
 I hope you enjoyed Spain and had a pleasant vacation.  I will leave it to Rob Oglesby to 
provide you an account of the Dana Point public meeting, but I do want to weigh in on the 
materials concerning SONGS Unit 2’s restart which SCE submitted to the NRC during your 
absence.1   
 

Again I address you – on behalf of my firm’s client, the Alliance for Nuclear 
Responsibility (“A4NR”) – in your capacity as the Governor’s designated liaison to the NRC.  As 
indicated in my July 30 letter concerning the NRC’s Augmented Inspection Team report (“AIT 
Report”),2 certain “blind spots” continue to plague the assessment of Unit 2’s prospects.  I 
believe it imperative that you demand a more robust, empirical analysis than either SCE or the 
NRC staff has performed to date. 

 
A4NR criticized the analytic sloppiness of the AIT Report’s abrupt dismissal of 10,854 

indications of wear at the anti-vibration bars (“AVB wear”) and 3,315 at the tube support plates 
(“TSP wear”) based on vague and undocumented reliance on purported industry operating 
experience.  The absence of any reference to actual data to support this conclusion (“the wear 
indications found are similar to those found at other replacement steam generators after one 
cycle of operation”3) is peculiar.4  The magnitude of this lapse became apparent with the 
September 12, 2012 publication of the Hirsch/Shuey report,5 which concludes: 

 
• The median number of steam generators tubes nationally showing wear after one cycle 

of operation is – FOUR.  San Onofre Unit 2 had 1595 damaged tubes, approximately 400 
times the median; San Onofre Unit 3 had 1806. 

                                                           
1 SCE, “Confirmatory Action Letter – Actions to Address Steam Generator Tube Degradation, San Onofre Nuclear 
Generating Station, Unit 2,” U.S. Nuclear Regulatory Commission Docket No. 50-361, October 3, 2012.   
2 NRC Augmented Inspection Team Report 05000361/2012007 and 05000362/2012007, July 18, 2012. 
3 AIT Report, p. 10. 
4 A4NR earlier pointed out the conspicuous absence of any mention of the EPRI steam generator degradation 
database, which might establish a valuable empirical context for tube conditions at SONGS, in the AIT Report. 
5 Daniel Hirsch and Dorah Shuey, “FAR OUTSIDE THE NORM:  The San Onofre Nuclear Plant’s Steam Generator 
Problems in the Context of the National Experience with Replacement Steam Generators,” September 12, 2012. 
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• The median number of indications of wear on steam generator tubes nationally after 
one cycle of operation is – FOUR.  San Onofre Unit 2 had 4271, greater than a thousand 
times more.  San Onofre Unit 3 had 10,284. 

• The median number of steam generator tubes that were plugged after one cycle of 
operation is – ZERO.  San Onofre Unit 2 had 510; Unit 3 had 807.6 
 
SCE’s focus on tube-to-tube wear (“TTW”) does not alter the NRC staff’s earlier core 

hypothesis for all tube damage:  “a combination of unpredicted, adverse thermal hydraulic 
conditions” and steam generators “not designed with adequate thermal hydraulic margin.”7  
Indeed, the AIT report concludes that the computer modeling used in the unique SONGS steam 
generator design understated actual flow rates by factors of 3X or 4X8 – a fact nowhere 
acknowledged in the SCE restart filing.  In weighing the credibility of SCE’s proposed remedies 
for Unit 2, the uncertainty created by design error of this scale cannot be ignored. 

 
The Unit 2 Condition Monitoring Report,9 written by AREVA and included as Attachment 

2 to the SCE restart materials, observes, “This was the first inservice inspection … performed 
after one cycle of operation following SG replacement.”10 Despite insisting, “The potential for 
mechanical wear to develop at various locations within the SGs was recognized prior to the 
examination,”11 the report gives no indication of the amount of degradation anticipated. The 
AREVA document attempts to bolster its nonchalance by reference to industry operating 
experience, but the only recirculating steam generators cited are those at St. Lucie Unit 2.12  
Over two inspection cycles there, a total of 35 tubes have been plugged compared to 510 in 
SONGS Unit 2’s first inspection cycle. But the appropriateness of the comparison is suspect.  As 
the NRC’s Advisory Committee on Reactor Safety determined last July, the St Lucie Unit 2 tube 
wear “is different than the form of degradation reported to have occurred at San Onofre.  
                                                           
6 Ibid., p. i.  Just reconciling the numbers used in the AIT Report with prior public statements from the NRC and SCE 
is perplexing.  The Orange County Register (February 2, 2012), the Wall Street Journal (February 4, 2012), and the 
Los Angeles Times (February 5, 2012) quoted NRC spokesman Victor Dricks to the effect that an inspection of 80% 
of the 9,727 tubes in one of Unit 2’s two steam generators had identified two tubes with wear of more than 30%; 
69 tubes with wear of more than 20%; and more than 800 with wear of more than 10%.  These represented about 
11.2% of the Unit 2 tubes inspected at that point, and SCE indicated several months later during the NRC’s June 
18, 2012 public meeting that 12% of the tubes in Unit 2 show wear of more than 10%.  Inexplicably, the tables 
from the AIT Report, relied upon by SCE for its Unit 2 restart proposal, identify only 8.2% of Unit 2’s tubes showing 
any wear at all. This reduction is all the more notable because the AIT Report’s tables expansively include wear of 
less than 10%, which had not been included in the earlier NRC and SCE public statements.    
7 Elmo Collins, NRC Regional Administrator, AIT Report transmittal letter to Peter Dietrich, SCE Senior Vice 
President and Chief Nuclear Officer, July 18, 2012, p. 2. 
8 AIT Report p. 50. 
9 AREVA Document 51-9182368-003, “SONGS 2C17 Steam Generator Condition Monitoring Report,” October 2, 
2012.  
10 Ibid., p. 47. 
11 Ibid. 
12Although not acknowledged in the SCE restart materials, the St. Lucie replacement steam generators were 
designed and manufactured by AREVA.  
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There are a number of design differences between the SGs installed at San Onofre and those at 
St. Lucie 2.  We reviewed … these differences and concluded that the forms of degradation 
reported to have occurred at San Onofre are less likely to occur at St Lucie 2.”13 

 
Nor does SCE’s discussion of TTW, conveniently isolated to just two tubes in Unit 2, 

inspire confidence.  After latching onto fluid-elastic instability (“FEI”) as the ubiquitous cause of 
TTW in Unit 3 – a hypothesis at least preliminarily embraced by the AIT Report -- SCE has 
formulated a restart plan for Unit 2 (with voluminous analyses) obsessed with FEI:  “Reducing 
power to 70% eliminates the thermal hydraulic conditions that cause FEI and associated TTW 
from the SONGS Unit 2 SGs.”14 This is neatly tailored to fulfilling Action 1 in the NRC’s 
Confirmatory Action Letter:  “(SCE) will determine the causes of the tube-to-tube interactions 
that resulted in steam generator tube wear in Unit 3, and will implement actions to prevent loss 
of integrity due to these causes in the Unit 2 steam generator tubes.”15(emphasis added) 

 
SCE’s tidy explanation implodes with the inconvenient discovery that FEI does not 

appear to be the cause of TTW in Unit 2.  Because the location of the observed Unit 2 TTW is in 
the same region of the tube bundle as the TTW in Unit 3, SCE prematurely drew the conclusion 
that FEI in the in-plane direction was also the cause of TTW in Unit 2.  But after completing its 
TTW root cause evaluation, SCE had Westinghouse review the Unit 2 eddy current testing 
results.  Westinghouse concluded that Unit 2’s TTW was “caused by the close proximity of these 
tubes during initial operation” of the steam generators.16  SCE goes on to surmise, “With close 
proximity, normal vibration of the tubes produced the wear at the point of contact.  With 
proximity as the cause, during operation the tubes wear until they are no longer in contact, a 
condition known as ‘wear arrest’.”17 SCE did not speculate at what level of degradation this 
would take place. 

 
Even more arresting than SCE’s empty assurance that the problem self-corrects, 

however, is the fact that the selection of Unit 2 tubes for TTW assessment was premised on FEI 
(“The tubes selected for review encompassed the suspected TTW zone as observed in Unit 3 
and tubes surrounding that zone.  Over 1,000 tubes in each Unit 2 SG were reviewed.”18). That 
leaves uninspected some 8,700 tubes in each of the Unit 2 SGs that may suffer a similar – or 
worse – “close proximity”!  When might they too go into “wear arrest”? 

 

                                                           
13 J. Sam Armijo, Chairman, NRC Advisory Committee on Reactor Safety, letter to R. W. Borchardt, NRC Executive 
Director of Operations, July 23, 2012, p. 4.   
14 SCE, “San Onofre Nuclear Generating Station Unit 2 Return to Service Report,” October 3, 2012, p. 12.  
15 Elmo E. Collins (NRC) Confirmatory Action Letter 4-12-001, San Onofre Nuclear Generating Station, Units 2 and 3, 
Commitments to Address Steam Generator Tube Degradation, March 27, 2012. 
16 SCE, “San Onofre Nuclear Generating Station Unit 2 Return to Service Report,” October 3, 2012, p. 30. 
17 Ibid. 
18 Ibid., p. 33. 
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Senator Boxer has requested written “reassurance” from NRC Chairman Allison 
Macfarlane that the NRC “will complete its investigation into the causes of unusual tube wear 
at the San Onofre nuclear power plant before evaluating Southern California Edison's request 
to restart the facility.”19 (emphasis added) SCE seems to have made little progress on this. 
Compounding the misdiagnosis of FEI as the cause of Unit 2’s TTW, SCE’s earlier “root cause” 
evaluation for both units categorically dismisses AVB wear (“These tubes do not require 
additional causal analysis.”20) and TSP wear (“No additional causal analysis will be performed 
for tube-to-TSP wear…”21) on the basis of unspecified industry operating experience.  Instead, 
the catch-all source of such wear is ambiguously identified as “turbulence induced vibration”.22 
In the even more opaque phrasing of the SG manufacturer, this phenomenon is described as 
“random vibration”.23   

 
Bob, I am willing to concede that SCE’s October 3 submittal to the NRC may be less a 

bonafide Unit 2 restart proposal than a pre-emptive defense against Public Utilities Code § 
455.5 forcing the entire plant out of rate base in the coming CPUC proceeding.  Nevertheless, 
the public deserves a coherent assessment of the cause of such unprecedented tube 
degradation at SONGS.  That assessment should be based on scrutable, transparent analysis, 
and rigorous external review.  You and Governor Brown should insist that the NRC step up to its 
responsibilities.    

 
Sincerely,  

 
/s/ John L. Geesman 
John L. Geesman 

 
 

cc:  Elmo E. Collins, Region IV Administrator, U.S. NRC 
       Mary J. Woollen, Policy Advisor for External Engagement, U.S. NRC      

                                                           
19 The October 4, 2012 letter is accessible on the Senate Environment and Public Works Committee web site.  
20 SCE, “Root Cause Evaluation:  Unit 3 Steam Generator Tube Leak and Tube-to-tube Wear,” Condition Report: 
201836127, Revision 0, May 7, 2012, p. 14. 
21 Ibid. 
22 Ibid. 
23 Mitsubishi Heavy Industries, Ltd., “Tube Wear of Unit-3 RSG Technical Evaluation Report,” MHI Document L5-
04GA564, p. 70:  “Random vibration is a phenomenon where the tubes vibrate due to forces created by turbulent 
flow as a result of fluid velocity and density fluctuations. Vibration amplitudes due to random vibration are 
generally small (smaller than those due to tube fluid-elastic instability).” 
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