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Gaps between Licensee and NRC Risk Estimates within the Significance 
Determination Process 

A letter to the NRC was received from David Lochbaum of the Union of Concerned Scientists 
(UCS) dated March 14, 2015. The letter provides a comparison (in Table 4) between NRC and 
licensee risk estimates for a sample of greater than Green findings that were performed as part 
of the Significance Determination Process (SOP) . To better understand these differences 
RES/DRA performed a review of these findings to determine the key drivers for different 
results. Table 4 of the UCS letter has been recreated in this document with an additional 
colum~ of notes highlighting key differences between the NRC and licensee analyses. Some of 
the key differences to why there are such large disparities between some of the NRC and 
licensee risk assessments for SDP evaluations are: 

• The NRC CDF estimates include model changes based on discussions with the licensee, 
whereas the licensee estimate is typically the original value provided at the beginning of 
discussions. The process of how SDP evaluations are performed naturally causes the 
potential for large differences in the results. Specifically, the NRC refines its SOP evaluation 
throughout the process as additional information is gathered and when the licensee 
disputes the preliminary analysis modeling assumptions. The final SOP result accounts for 
these modeling changes in which the NRC agrees with (or partially agrees with) licensee 
comments on the preliminary SOP evaluation. However, the licensee does not typically 
refine its risk estimate in a similar manner. Unless the licensee makes changes to its initial 
modeling assumptions, the process itself tends to lead to large difference between the NRC 
and licensee risk estimates. In addition, sometimes the SDP color determination will not 
change even if some modeling assumptions are modified; therefore, there was no attempt 
by the NRC to provide a best estimate t.CDF for these cases. 

• Some of the NRC CDF estimates are conservative, bounding estimates. In some of the 
examples provided, the SOP utilizes Inspector Manual Chapter 0609, Appendix M, 
"Significance Determination Process Using Qualitative Criteria," which considers both 
qualitative and quantitative factors. As part of Appendix M evaluations, a bounding 
assessment is performed to (conservatively) factor in uncertainties. This is typically the only 
quantitative estimate that is calculated. Since it is a bounding estimate, when it is then 
compared to the licensee's assessment (which may not be a bounding assessment) there 
can be large differences. An example of this is the ANO Flood Protection Finding (EA-14-
088). Table 4 provided the NRC t.CDF as 1x10·4, which was calculated from a bounding 
analysis and was not used as the final CDF due to conservatisms in the modeling 
assumptions. There was no attempt to determine a best estimate t.CDF, but the event was 
determined to be Yellow. If there was an attempt to calculate the best estimate, it would 
have been likely to be closer to the risk estimate provided by the licensee which was based 
on 95th percentile flooding data. 

• Large uncertainties [e.g., order-of-magnitude(> 1000%)] are not unusual when calculating 
CDF estimates in external events. In addition, there is the issue of the limited guidance on 
how to use data with large uncertainties (e.g., flooding data). For example for the ANO 



Flood Protection Finding (EA-14-088) the licensee did a best estimate t.CDF calculation 
based on the 84th percentile of the flood ing curve while the NRC used the 95th percentile 
based on uncertainties with the data . 

• Modeling assumptions outside of the PRA can lead to large differences in CDF estimates. 
The two examples of the largest differences provided in Table 4 are the Watts Bar Flood 
Protection Finding (EA-13-018) and the Browns Ferry Unit 1 RHR Suction Valve Finding {EA-
11-018) . Both of these large differences between risk es"timates are due to modeling 
decisions outside the PRA. In the Watts Bar evaluation, the licensee could not meet the 27-
hour time to complete the flood protection procedure required to support the modeling 
assumptions. After a few attempts, procedure refinements, and add itional personnel the 
licensee was able to complete the procedure in the time assumed. However, none of the 
benefits of this optimization were present during the exposure period of the performance 
deficiency. The licensee still credited the success of the procedure based on its belief that 
the critical actions would still be done in time. However, NRC inspectors disagreed due to 
multiple factors (e.g., there were spool piece issues, the procedure does not outline critical 
steps that need to be done first, etc.). In the Browns Ferry evaluation, the RHR valve had 
disk-stem separation but the licensee still credited the valve to open as needed based on 
testing. The NRC inspectors disagreed with this assumption mainly because the testing 
parameters were not equivalent to expected plant conditions. 

• Some other key differences that repeatedly drive differences in NRC and licensee risk 
assessments in the SDP are: 

- Credit for modeling unproceduralized operator actions. The licensee will typically not 
credit these actions in their base PRA, but in event assessment they often lobby for 
credit. The NRC typically does not credit operator actions that are not proceduralized or 
have not been tra ined upon. This is in accordance to RIS 2008-15, "NRC Staff Position 
on Crediting Mitigating Strategies Implemented in Response to Security Orders in Risk
Informed Licensing Actions and in the Significance Determination Process." Examples in 
Table 4 that included this issue are Browns Ferry RHR Suction Valve Finding (EA-11-018), 
Fort Calhoun Flood Protection Finding (EA-10-084), and Monticello Flood Protection (EA-
13-096) . 

- Common-cause failure (CCF) potential given observed failure(s) within a CCF group. 
Current NRC RASP manual guidance stated that CCF potential is t ied to the performance 
deficiency. Licensee's typically argue that CCF probability shou ld be kept to nominal if 
the key piece-part does share the same failure mechanism and/or would not fail within 
the mission time (e .g., 24 hours). This modeling philosophy difference can account for 
large changes in the CCF probabi lity of affected components [e.g., Fort Calhoun RPS 
Relay Contact Finding (EA-11-025)] . 



Table 4: Comparison between Industry and NRC Risk Estimates 

SOP Finding Licensee dCDF NRC dCDF Difference 

ANO Flood Protection 
(EA-14-088) 

ANO Stator Drop 
(EA-14-008) 

Fort Calhoun Flood 
Protection (EA-10-084) 

1.4x1Q·S 1.0xlQ-4 

4.8x1Q·6 {Unit 1) 6.0x1Q·5 {Unit 1) 

1.8x10·6 {Unit 2) 2.8x1Q-5 {Unit 2) 

1.0x1Q·6 1.ox10-4 

8.4x1Q·7 3.2x10-s · 

594% 

1,150% 

1,456% 

9,900% 

3,710% 

Notes 

Licensee LlCDF is IMC 0609-Appendix M assessment presented at the Regulatory 
Conference. It is based on site specific upper 95% for PMP resulting in 354' site 
flood elevation . Presented overall results as 8E-7 {Unit 1) and 2E-6 (Unit 2) . 

The NRC LlCDF listed in this table is taken from preliminary JR and is not the final 
CDF. The preliminary JR states that "NRC risk analysts concluded, qualitatively, 
that the upper bound change in core damage frequency was less than lE-4 per 
year." Appendix M was used; therefore, there was no specific CDF calculation. 
The NOV states that final result "was based on qualitative factors due to the high 
degree of uncertainty that is associated with the estimation of the frequency of 
an external flooding event." 

Unit 1 differences seem to be linked recovery credit. NRC did credit in the final 
analysis offsite power recovery credit (success rate of 0.9 compared to licensee's 
value 0.97) . Licensee value also credited another means of recovery; however, 
the NRC determined that this was just another way of offsite power recovery so 
no credit was given. NRC analyses typically only provide credit for one recovery 
action per safety function. 

Unit 2 difference had to do with amount of credit for recovery of power from the 
Startup Transformer and aligning the alternate EDG (which was damaged) . Some 
credit was given for these actions, but not as optimistic as licensee assumptions. 

Licensee argued that the failure was not a PD. The licensee also believed (with a 
high degree of confidence) that the valve disk (separated from the stem) would 
have still opened; the NRC disagreed. There was also discussion of 
unproceduralized actions to provide an alternate method to provide core cooling. 
NRC sensitivity studies indicated that risk would be reduced, but the result would 
not change in color. The final assessment also factored in a MCR fire scenario 
that contributed 5E-5 to the final LlCDF. Based in the internal event and fire, the 
final CDF was judged to be lE-4 (no precise CDF was provided in the NOV). 

NRC and licensee had several different assumptions: (1) Flood hazard curve data, 
(2) Base external flooding event CDPs (3) Credit for unproceduralized recovery 
actions including procuring non-supplied equipment. 



SOP Finding 

Fort Calhoun RPS Relay 
Contact (EA-11-025) 
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Indian Point'scfaube ~ 
L~ak (EA-i)o.179) , f 
··- - 1 -'" ' l -· • .' .:...:i_. 

Monticello Flood 
Protection (EA-13-096) 

Oconee Safe Shutdown 
Facility (EA-10-094) 

Palo Verde Voided ECCS 
Suction line 
(EA-04-221) 

Watts Bar Flood 
Protection (EA-13-018) 

licensee dCDF NRC dCDF 

1.0x1Q·6 2.6x1Q·S 

6.6x1Q·6 2.9x1Q·5 

8.9x1Q·7 3.6x1Q·S 

8.0x1Q·6 1.6x1Q·S 

7.0x1Q·6 4.6x1Q·S 

8.2x1Q·9 6.4x1Q·6 

Difference Notes 

The NRC 6CDF listed in this table is taken from preliminary IR. The final 6CDF was 
determined to be 7.lE-6. Modeling differences between the analyses were: (1) 
Shorter exposure time (T /2 + repair vs . T + repair); (2) Lower failure probability 

2,500% for clutch power supply breaker; (3) CCF; and (4) Higher operator reliability in 
tripping the reactor (HRA). Largest difference appears to be the CCF evaluation, 
which results in a large difference in CCF probabilities of the RPS contacts (3.6E-2 
vs. 2.4E-6). 

332% 

3,936% 

100% 

557% 

77,814% 

Finding was Red due to LERF. Largest difference was due to calculations of 
conditional rupture and corresponding leakage rates and which SG sequences 
result in LERF contribution. 

. Key differences had to do with flood hazard data (licensee use 84% as best 
estimate; whereas NRC used 90% and 95% values due to uncertainties) and key 
HRA differences (overly optimistic RCIC manual operation and hard pipe vent, 
lack of procedural guidance). 

There was an issue on whether it should be one PD or two. The quantitative 
difference is likely due to fire contribution that wasn't included in preliminary 
evaluation (and probably not in the licensee's estimate). 

Differences were largely associated with uncertainties associated with HPI pump 
performance. Specifically, the licensee believed that HPI pumps would not be 
affected for larger break sizes (MLOCA and LLOCA); NRC agreed on LLOCA, but 
not MLOCA based on testing results. 

The NRC 6CDF of 6.4E-6 appears to be an error; per the final SERP package the 
NRC 6CDF = 2.9E-5. Key issue was the determination of whether licensee could 
perform design basis flood protections within 27 hours. Initial demonstrations 
proved unsuccessful. Only after repeated procedure refinements and additional 
resource allocations (unknown and likely unavailable during the exposure period) 
did the licensee meet the 27 hour requ irement. Even though complete 
procedure could not be performed, licensee assumed that key actions could be 
taken; even though procedure does not prioritize the key actions. 




