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on November 14-15 & 30, 2023 

 
by 

 
Robert J. Budnitz, Member, and R. Ferman Wardell, Consultant 

 
  
1.0 SUMMARY 
  

 The results of the DCISC November 14-15 and 30, 2023, Fact-Finding Meeting at the 
Diablo Canyon Power Plant (DCPP) in Avila Beach, CA, are presented.  Although the Fact-
Finding Team (FFT) was on-site at DCPP, portions of the meeting were held remotely.  The 
subjects addressed and summarized in Section 3 are as follows: 

 

1. Operations Staffing and Retention 
2. Unit 1 Reactor Vessel Embrittlement Update 
3. Maintenance Rule Update 
4. Probabilistic Risk Analysis Update 
5. Meeting with NRC Resident Inspector 
6. Institute of Nuclear Power Operations (INPO) Update 
7. Meeting with DCPP Officer 
8. Independent Seismic Assessment Update 
9. Outage 1R24 Update and Outage Control Center Observation 
10. Independent Assessment of Maintenance 
11. Accompany Operator on Unit 2 Rounds 
12. Observe Nuclear Safety Oversight Committee Meeting (Remote - November 30, 2023) 

 
2.0 INTRODUCTION 
 
 This Fact-Finding Meeting at the DCPP was held to evaluate specific safety matters for the 
DCISC.  The objective of the evaluation was to determine if PG&E’s performance is appropriate 
and whether any areas revealed observations which are important enough to warrant further 
review, follow-up, or presentation at a public meeting. These safety matters include follow-up 
and/or continuing review efforts by the Committee, as well as those identified as a result of reviews 
of various safety-related documents. 
 
Section 4 – Conclusions highlights the conclusions of the FFT based on items reported in Section 3 
– Discussion. These highlights also include the team’s suggested follow-up items for the DCISC, 
such as scheduling future Fact-Finding Meetings on the topic, presentations at future public 
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meetings, and requests for future updates or information from DCPP on specific areas of interest, 
etc. 
 
Section 5 – Recommendations presents specific recommendations to PG&E proposed by the FFT. 
These recommendations will be considered for approval by the DCISC at its next Public Meeting. 
After review and approval by the DCISC, this Fact-Finding Report, including its 
recommendations, will be provided to PG&E.  The Fact-Finding Report will also appear in the 
DCISC Annual Report. 
 
 
3.0 DISCUSSION 
 
3.1 Operator Staffing and Retention 
 

The DCISC FFT met with Dennis Petersen, Station Director, and Sam Williams, Director 
of Operations Services, for an update on operator staffing and retention.  The DCISC last reviewed 
operator staffing during its September 29-30, 2023 Public Meeting (Reference 6.1) and May 18-
19, 2021 Fact-finding Meeting (Reference 6.2), when it concluded the following: 

 
DCPP operators are performing well with no significant issues or concerns. With 
the Retention Plan, DCPP anticipates having enough operators to operate safely 
until operations cease in 2025.      

 
In anticipation of power operations ceasing in 2025 DCPP offered a two-tier retention plan. The 
first tier of four years covered 2016-2020 with a 98% participation, and the second tier covered 
2021-2023 and ended August 31, 2023 with a greater than 95 % participation. In its Senate Bill 
SB-846 the California Legislature removed all California restrictions on continuing power 
operation through 2030 and required another employee retention program.  
 
This fact-finding meeting focused on operator staffing and retention. New classes of non-licensed 
operators were hired in January 2023 (21 candidates) and August 2023 (17 candidates). A license 
upgrade class (Reactor Operator to Senior Reactor Operator) was completed in March 2023, and 
subsequently a new one began that is scheduled to complete in summer 2024. These classes will 
keep operator staffing at full levels. Additionally, a new class of 11 Chemistry/Radiation 
Protection technicians has just been completed, and another class of nine is expected to begin in 
December 2023. Because of anticipated future turnover and retirements, as usual more licensed 
operators will be needed, and another class is in the works.  
 
The number of “no solo operators,” operators whose work is limited to not working alone on 
selected activities due to health concerns, is small with essentially no impact on staffing or 
assignments. 
 
Conclusions:  DCPP is taking the appropriate actions to assure the plant is staffed with the 
proper numbers of qualified and trained licensed and non-licensed operators. It appears 
there is satisfactory operator staffing to operate DCPP safely. 
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Recommendations: None. 
 
 
3.2 Unit 1 Reactor Vessel Embrittlement Update 
  
 The DCISC FFT, along with the following (remotely) met with Philippe Soenen, Strategic 
Initiatives Director, for an update on DCPP Unit 1 reactor vessel embrittlement: 
 

• DCISC Consultants Richard McWhorter and Andrew Kadak 
• DCISC Embrittlement Consultant Mark Kirk 
• DCPP Vice President Maureen Zawalick 
• DCPP Engineers Kristin Smith and Brandi Lopez 
• Westinghouse Engineers Ben Mays and Brian Hull 
• DWR (CA Department of Water Resources) Representatives Cliff Custer, Eric Blocher, 

Dauphine Luchsinger  
• DWR Consultant Jerry Bishoff 

 
The DCISC last reviewed reactor vessel embrittlement in August 2023 (Reference 6.3) when it 
concluded the following: 
 

The DCISC received additional information on the DCPP Unit 1 Reactor Vessel 
Pressurized Thermal Shock issue and is planning an independent review of the 
information by an expert consultant. This independent review is planned to be 
completed and discussed at the DCISC’s February 21-22, 2024 Public Meeting. 

 
The DCISC submitted the following questions in advance of the meeting, and Mr. Soenen provided 
the following answers.  The questions were developed by DCISC’s embrittlement consultant, Dr. 
Mark Kirk, and reviewed by the FFTin advance. 
 
PG&E Responses to DCISC Questions on November 13, 2023 
 
1. Does the new License Renewal Application (LRA) contain any new data or positions compared 
to the original LRA? If so what are they. What is the case that they are going to defend? 
 
PG&E Response: No, the new LRA contains the same data and positions as the original LRA when 
it was withdrawn from NRC review. This information remains accurate. In addition, PG&E is in 
the process of updating neutron fluence and reactor vessel integrity analyses and will supplement 
the LRA once those have been finalized by approximately the second quarter of 2024. 
 
2. Is PG&E aware of EPRI's master curve analysis approach and have they used it to defend the 
fracture toughness of Unit 1 which means doing fracture mechanics analysis including assumed 
flaw size and growth along with  some PRA for transients? 
 
PG&E Response: PG&E is aware of EPRI's master curve analysis approach and is currently 
evaluating its applicability. 
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3. Are there unirradiated materials available for testing (mini-CT tests) - which may benchmark 
the data? Where are they t and how difficult would it be to get them tested  and how long would it 
take to do the tests and analysis? 
 
PG&E Response: All Unit 1 irradiated specimens that were withdrawn are stored either in the 
DCPP spent fuel pools or by Westinghouse after initial testing. These are available for further 
testing if required PG&E's understanding is that a typical schedule to perform testing and analysis 
on specimens is approximately 12 months. Certain Unit 1 unirradiated plate materials are being 
stored by Westinghouse. However, the unirradiated weld of interest (Heat # 27204) is not available 
in Westinghouse storage. 
 
4. What additional value would these tests provide? 
 
PG&E Response: PG&E's evaluation has demonstrated that the 60-year limits (NRC 10CFR50.61 
“Fracture Toughness Requirements for Protection Against Pressurized Thermal Shock Events”) 
are met, which the NRC has independently evaluated. 
 
The industry is seeking NRC approval of direct fracture toughness testing methods because they 
yields more realistic embrittlement measurements and predictions; thereby increasing certainty 
with fracture toughness measurements than using existing NRC-approved methodologies. This is 
especially applicable for sites with high fluences (i.e., some sites seeking subsequent license 
renewal for 80 years of operation have high fluence). While DCPP is not at this high fluence level 
for initial license renewal, the direct fracture toughness testing can provide additional margin 
compared to the NRC's acceptance criteria for pressurized thermal shock (PTS). Direct fracture 
toughness testing can also provide an independent measure of reactor vessel toughness using 
current, state-of-the-art methods. 
 
5. In reviewing the chart PG&E put together about test specimens, it appears the last one which 
has data is capsule V at  1.36E +19 current (2023) estimate of fluence is 1.27E+19  and the of life 
(60 years) fluence is estimated to be 2.0E +19. If Capsule B gets pulled it will be over 1.36E+19 
but may not reach 2.0E+19. I so, then what? 
 
PG&E Response: PG&E estimates Capsule B fluence to be 3.56E+19 n/cm2 in Spring 2025 (the 
refueling outage where Capsule B will be withdrawn). This is approximately 1.77 times the 
maximum fluence expected at the end of 60 years of operation. 
 
6. Of all the capsules tested how much reliance is there on the surrogates for plate or weld? It looks 
like Capsule V is all DC material, and Capsule B has both.  
 
PG&E Response: Currently for surveillance programs, the term “surrogate” is typically used for a 
similar weld, but different weld wire heat, when the original material is not available. By this 
definition, PG&E does not use any “surrogate” materials. However, it is noted that the DCPP 
supplemental program uses the term “surrogate” to describe a weld with a matching heat number. 
This would generally be termed “sister” material, since it shares a heat number and is therefore 
from the same population of data. 
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To date, PG&E has yet to test any supplemental capsules as Capsule B will be the first. However, 
PG&E does make use of sister data from another plant (Palisades) as do other nuclear plants. 
PG&E uses plant-specific and sister-plant with equal weight when available (i.e., no preference is 
given to one set of data over another). Additionally, the data from Capsule B will have the same 
weight as other measured data points once available. Capsule B contains specimens from Capsule 
S and the sister plant weld. 
 
The eight capsules in the Unit 1 original surveillance program contain reactor vessel steel 
specimens from the intermediate shell plate or plates located in the core region of the reactor. 
Three of these capsules (S, Y, V) also contain weld metal and heat affected zone specimens. The 
four supplemental surveillance capsules (A, B, C, D) for Unit 1 contain Charpy impact and tensile 
specimens machined from intermediate shell plate 4107-1 as well as Charpy specimens from the 
sister plant weld. Lastly, Capsules B and D also contain weld metal from Capsule S. 
 
7. Has PG&E been able to locate Hoffman-Ivy's report? It might be helpful using old original data. 
 
PG&E Response: PG&E has not been able to find this report thus far, and we are looking for 
additional specific information/details to continue the search. 
 
8. Are there any additional issues that PGE recommends the DCISC address regarding 
embrittlement?  
 
PG&E Response: None at this time. 
 
9. During the November 14, 2023 fact finding, DCISC also requested the temperature margin to 
the 60-year limit for PTS. 
 
PG&E Response: The RTPTS (Reference Temperature for Pressurized Thermal Shock) screening 
criteria values are 270°F for plates, forgings, and longitudinal welds, and 300°F for 
circumferentially oriented welds (per 10 CFR 50.61) at end-of-life extension. DCL-23-118 
contains the DCPP LRA. As shown on LRA page 4.2-6 (PDF page 1303), the DCPP Unit 1 limiting 
base metal or axial weld material RTPTS value is 261°F for intermediate shell longitudinal welds 
2-442A, B at 54 Effective Full Power Years (EFPY) and the DCPP Unit 1 limiting 
circumferentially oriented weld material RTPTS value is 215°F for the intermediate to lower shell 
circumferential weld 9-442 at 54 EFPY. 
 
Therefore, the temperature margin to the 60-year limit for PTS is 9°F for plates, forgings, and 
longitudinal welds (270 minus 261) and 85°F for circumferentially oriented welds (300-  minus 
215). 
 
DCPP Capsule Withdrawal during Outage 1R24 
DCPP reported that they were unable to withdraw the weld material specimen (Capsule “B”) from 
the Unit 1 Reactor Vessel during Outage 1R24 due to limited access and tool fitment problems. 
DCPP will retry this procedure and other approaches in Outage 1R25 when the reactor vessel core 
barrel is removed allowing for better access. Regarding improved micro-specimen fracture 
toughness material testing techniques, Consultant Kirk, expressed the opinion that this was not 
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needed for regulatory compliance but for additional data. A test (nano-indentation) proposed by a 
member of the public (Bruce Severance) as the only alternate to the approved Charpy V-Notch test 
was reported to be incorrect by Consultant Kirk because there is another, the Mini CT test, which 
Westinghouse could perform, if necessary.  
 
NRC Reactor Vessel Fracture Toughness Regulations 
The NRC regulation on reactor vessel fracture toughness is 10CFR50.61, “Fracture Toughness 
Requirements for Protection Against Pressurized Thermal Shock Events.” The question was asked, 
“Is the alternate NRC regulation 10CFR50.61a, ‘Alternate Fracture Toughness Requirements for 
Protection Against Pressurized Thermal Shock Events,’ a watered-down version of the original 
10CFR61?” Consultant Kirk reported that is not the case. Rather, the newer alternate regulation 
10CFR50.61a is an updated optional version based on more recent research and data. Consultant 
Kadak reported that he has circulated a write up describing differences in the two regulations. This 
writeup (Comparison of NRC Regulations 10CFR50.61 and 61a, “Fracture Toughness 
Requirements for Protection Against Pressurized Thermal Shock Events” and “Alternate Fracture 
Toughness Requirements for Protection Against Pressurized Thermal Shock Events,” 
Respectively) is included as Attachment 1 to this Fact-finding report and will be approved along 
with this FF report.. 
 
The DCISC FFT recommends that the DCISC embrittlement consultant, Dr. Mark Kirk, meet with 
DCISC and PG&E at the DCISC January 24-25, 2024 Fact-finding Meeting to discuss the findings 
of his draft report. 
 
Conclusions:  PG&E provided satisfactory answers to DCISC Unit 1 Reactor Vessel 
embrittlement questions submitted by DCISC’s Embrittlement Consultant, Dr. Mark Kirk. 
This will help provide data needed by Consultant Kirk in his independent review of DCPP 
reactor vessel embrittlement status, which is to be completed in draft form by the end of 
2023, discussed with DCISC and PG&E at the DCISC January 24-25, 2024 Fact-finding 
Meeting, and reported publicly at the DCISC February 21-22, 2024 Public Meeting. PG&E 
reported that its evaluation has demonstrated that the 60-year limits are met, which the NRC 
has independently evaluated. DCPP reported that they were unable to withdraw the weld 
material specimen (Capsule “B”) from the Unit 1 Reactor Vessel during Outage 1R24 due to 
limited access and tool fitment problems. DCPP will retry this procedure and other 
approaches in Outage 1R25 with the reactor vessel core barrel removed for better access.   
 
The Fact-finding Team concluded that the PG&E evaluation (showing the DCPP Unit 1 
Reactor Vessel meets NRC fracture toughness limits through it 60-year plant life) appeared 
satisfactory, pending the DCISC embrittlement consultant’s review to be completed and 
presented at the DCISC February 21-22, 2024 Public Meeting. 
 
Recommendations: None 
 
 
3.3 Maintenance Rule Update 
 
 The DCISC FFT met with Ryan West, Director, Engineering Services and Allen Wilson, 
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Director, Projects, for an update on DCPP’s implementation of the NRC Maintenance Rule and 
trends in DCPP Maintenance Preventable Functional Failures (MPFF). The DCISC last reviewed 
the DCPP MR Program in April 2022 (Reference 6.4) when it concluded the following: 
 

DCPP appeared to have implemented its Maintenance Rule Program effectively. 
Twelve of thirteen systems in (a)(1) status have completed maintenance corrective 
actions and were in the monitoring phase with estimated return to (a)(2) (effective 
preventive maintenance) status in 2022. One system was undergoing maintenance 
corrective actions. 

 
DCPP’s Maintenance Rule (MR) Program is governed by procedure MA1.ID17, “Maintenance 
Rule Monitoring Program,” Revision 34.  This procedure describes how the plant program 
complies with 10 CFR 50.65, "Requirements for Monitoring the Effectiveness of Maintenance at 
Nuclear Power Plants," (referred to as the NRC’s “Maintenance Rule") using the guidance 
provided in industry document NUMARC 93-01, "Industry Guidelines for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants."  The major areas of implementing the 
program are aligned with NRC Regulatory Guide 1.160, "Monitoring the Effectiveness of 
Maintenance at Nuclear Power Plants," which endorses NUMARC 93-01 and provides additional 
provisions and clarifications for complying with 10 CFR 50.65. The DCPP procedure appeared 
satisfactory.  
 
DCPP’s MR Program follows the industry guidance closely and defines major parts of the rule as 
follows: 
 

(a)(1) – Defines when a Structure, System or Component (SSC) requires the establishment of 
additional goals and monitoring to assess that preventative maintenance performance is 
adequate. 
 
(a)(2) – Defines when an SSC’s performance or condition is being effectively controlled 
through the performance of appropriate preventative maintenance. 
 
(a)(3) – Requires that performance and condition monitoring activities and associated goals 
and preventive maintenance activities shall be evaluated at least every refueling cycle. 
 
(a)(4) – Establishes the requirements for plants to assess and manage the potential increase in 
risk resulting from online maintenance activities.  (Not covered in this meeting; risk-based 
scheduling of online maintenance is regularly reviewed by the DCISC as a separate topic.) 

 
The chief elements of the MR Program are as follows:   
 

1. SSCs are evaluated according to risk significance determination for incorporation into the 
program using the guidance of NUMARC 93-01. 
 

2. Risk-informed performance criteria are established to discern whether or not preventative 
maintenance activities are being effectively implemented for the SSC.  Performance 
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criteria typically consider both SSC reliability and availability.  There are additional 
performance criteria that are also established at the plant level. 
 

3. According to part (a)(3), SSCs are routinely monitored against the established performance 
criteria, primarily by System/Strategic Engineers working within the Corrective Action 
Program (CAP). If the SSC meets all performance criteria, it maintains a normal or “(a)(2) 
status” under the rule/program.  If a problem occurs that results in the performance criteria 
for an SSC not being met, the problem is reviewed to determine if a Maintenance 
Preventable Functional Failure (MPFF) has occurred.  An MPFF is defined as, “a failure 
that could have been prevented by the performance of appropriate maintenance.” 
 

4. If an SSC exceeds its performance criteria for unavailability, for the numbers or types of 
MPFFs, or for a repeat MPFF, then the system is elevated for additional action under 
section (a)(1) of the rule/program, also referred to as being in “(a)(1) status.” 
 

5. SSCs placed in (a)(1) status are further reviewed for additional corrective actions to 
improve maintenance, and goals are established to monitor the effectiveness of the 
additional maintenance actions.  Once the additional actions are complete and monitoring 
goals are met, the system may be returned to (a)(2) status. 

 
In addition to the role that System/Strategic Engineers play in implementing the MR Program, 
DCPP has a Maintenance Rule Expert Panel made up of representatives from Operations, 
Engineering, Maintenance, and the Probabilistic Risk Assessment Group.  The Expert Panel 
reviews any changes to the program, changes to performance criteria, and transfers of SSCs 
between (a)(2) and (a)(1) status, and the Panel also ensures that a periodic assessment of the 
program is performed at least every two years. The DCPP Maintenance Rule Program is overseen 
by the Plant Health Committee (PHC). The FFT reviewed the latest MR presentation to PHC, 
which appeared informative and comprehensive. There were no action items coming from the PHC 
meeting. 
 
Systems in (a)(1) Status on 8/1/2023   Corrective Action (CA) Status 
Unit 1 Turbine Steam Supply    April 2024   CA Open 
Unit 1 Fire Detection     Complete   Monitoring 
Unit 1 Liquid Radwaste    No CA    Closed 
Unit 1 AMSAC*     Complete   Monitoring 
Unit 2 Chemical and Volume Control System Complete   Monitoring 
Unit 2 Turbine Generator    Complete   Monitoring 
Unit 2 Misc. Aux. Bldg HVAC   Complete   Monitoring 
Unit 2 125&250VDC (Non-Vital)   Complete   Monitoring 

 
*AMSAC = ATWS Mitigation System Actuation Circuitry, where ATWS = Anticipated 
Transients Without Scram 

 
Summary of (a)(1) Reason 
Unit1 Turbine Steam Supply  1R23 RV-19 and RV-20 failure 
Unit 1 Fire Detection   Two incipient fire detector failures 
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Unit 1 Liquid Radwaste  Leakage of ECCS Recirc Paths Outside Containment 
Unit 1 AMSAC   Ripple on the +5 VDC power supply processor boards. 
Unit 2 CVCS Failure of HIC-142 resulting in loss of Hot Shutdown Panel 

remote capability 
Unit 2 Turbine Generator  Hydrogen leaks 
Unit 2 Turbine Generator  Main Generator S C C W distribution hoses repair 
Unit 2 Misc. Aux. Bldg. HVAC Rainwater in the associated flow switch sensing line. 
Unit 2 125&250 VDC (Non-Vital) Breakers were not tested as scheduled in 2R22 
 
All systems in monitoring status were assigned firm completion dates to return to full service. 
 
Several systems had been recently returned to a(2) status as follows:  
 
Unit 1 Containment HVAC 
Unit 2 Condensate 
Unit 2 Radiation Monitoring 
 
The graph below shows the trends in Maintenance Rule system classifications since February 
2022.  The number of systems in (a)(1) status is declining, which is positive performance. 
  
 

The table below shows the trend in Maintenance Preventable Functional Failures (MPFFs) for the 
period First Quarter 2022 through Second Quarter 2023. 
 
Date   MPFFs 
Q1 2022      3 
Q2 2022      4 
Q3 2022      4 
Q4 2022      7 
Q1 2023      0 
Q2 2023      4 
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The new MR Coordinator is Mikel Betts.  
 
NRC performed an inspection of the DCPP MR Program in August and September 2023 and did 
not identify any significant issues, did not identify any issues of concern, nor did the inspectors 
identify any regulatory issues. 
 
DCPP performed its internal MR assessment for the period October 2020 to October 2022, with 
the following results: 
 

The overall conclusion is that DCPP has a strong Maintenance Rule program but 
has opportunity for improvement with timeliness and thoroughness of MPFF 
evaluations.  

 
Conclusion:  The DCPP Maintenance Rule Program appears to be implemented 
appropriately and effectively based on the trends of systems in good status and numbers of 
Maintenance Rule Preventable Functional Failures as well as the DCPP internal assessment 
and NRC inspection results. 
 
Recommendations: None 
 
 
3.4 Overall Probabilistic Risk Assessment (PRA) Program Review 
  

The DCISC FFT met with Jordan Tyman, Manager of Risk and Cyber Security, and Brian 
Galvin, Risk Management Manager, for an update on the current status of the station’s PRA 
program.  The program’s principal responsibility is to maintain the station’s PRA, update and 
upgrade the PRA as needed, and apply it to address safety and reliability issues affecting the 
plant.  The principal topics discussed were the status of the PRA and its use in various applications 
to support plant safety.  The DCISC last reviewed this program in September 2022 (Reference 
6.5) when it concluded the following: 
  

The DCPP Probabilistic Risk Assessment (PRA) group’s work today is emphasizing 
the support of various PRA applications, some driven by NRC regulations, especially 
for license extension (severe accident analysis and aging management), and others 
driven by internal plant needs, such as the impacts on safety of equipment removal from 
service.  The use of the PRA for these purposes continues effectively.  The DCISC Fact-
finding Team concludes that the PRA group is doing excellent work. 

  
Status of the PRA:  In the last year or more, one important activity has been (as always) 
maintaining the main PRA model, and that work has continued without any problems. The group 
performs a “full update” to the PRA periodically, and in April 2023 they completed the most recent 
full update. 
  
“Maintaining” or “updating” a PRA has a specific meaning in the PRA community; broadly, it-
means, keeping the model up to date with the plant’s changing configuration and also keeping the 
failure data base current.  To perform this work acceptably, the PRA team needs to monitor 
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procedural and design changes, which they do regularly.  [The distinction between a PRA update 
and an upgrade is well defined in the industry; it essentially differentiates using a new or different 
model (an upgrade) from using newer data or modeling a slightly different plant configuration (an 
update.)  An upgrade requires a new peer review before the model can meet the ASME-ANS PRA 
standard and can then be used in NRC regulatory applications.] When the model-of-record 
was updated recently, it was subjected to outside peer review following standard industry practice, 
and then various peer-review findings and observations needed to be resolved. All of that has been 
accomplished successfully. 
  
Support for license renewal:  After the California legislation supporting the plant’s license renewal 
beyond 2025 passed, the PRA group took on an additional responsibility, which has been to 
provide technical support to the DCPP group that has been working ever since then to develop a 
License Renewal Application (LRA) to the NRC.  It was reported that that PRA support work 
was successfully undertaken and will continue (as needed) until the NRC ultimately grants the 
license renewal. 
  
The PRA team described briefly the several different ways in which their PRA model and 
insights played a role in supporting the broader license-renewal work.  Among the most 
important has been to provide risk insights concerning the roles of various individual plant safety 
functions, systems, equipment, and procedures in achieving safety.   In the license-renewal 
analysis and documentation that was recently submitted to the NRC, the submittal described and 
explained why each of the various functions, systems etc. that need not be modified is adequate 
as-is; or if not adequate, what differences in safety would be achieved if an upgrade, replacement, 
or other change is proposed.  The benefit of the PRA analysis in providing insights on the safety 
role of an individual component (or system or procedure) is that the safety role can be understood 
in the context of the overall safety of the plant-as-a-whole. 
  
Because evaluations were needed for a very large number of individual components, systems, 
procedures, etc., there was a significant workload for the PRA group in supporting the broader 
plant effort on license extension.  However, the PRA group reported that their PRA models have 
been designed explicitly to support this type of analysis. 
  
Another application related to license extension is the “Severe Accident Mitigation Alternatives 
(SAMA).”  As part of the LRA , the NRC requires a SAMA analysis of various design or 
operational alternatives that, if implemented, could improve the plant’s ability to either reduce the 
likelihood or reduce the consequences of potential severe accidents.  The PRA model is ideally 
suited to support this analysis, and the PRA group reported that they used it for that purpose.  They 
also reported that the SAMA analyses were particularly complex and burdensome because of the 
technical issues raised. 
  
Support for plant safety decision-making:  The PRA model is used regularly to support a wide 
variety of different safety decisions.  One application mentioned in the FF meeting is analyzing 
“risk informed completion times.”  When a component is taken out of service during plant 
operation, a component-specific “completion time” is assigned, which controls how long the 
component can remain out-of-service before the plant needs to shut down or take another strong 
safety action. Many of the completion times, assigned many years ago using NRC-approved 
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deterministic methods, are judged by the reactor-safety community to be unnecessarily short. That 
is, the completion times could be lengthened without affecting overall plant risk significantly. To 
support a proposed change in a completion time, the PRA is used to ascertain how much risk is 
associated with a changed completion time.  The PRA team reported that they had recently 
submitted their approach to this type of analysis for NRC review.  If approved, this will allow the 
analyses to be used routinely during plant maintenance work. 
  
Another application is using the PRA to evaluate the aging-management program that the plant 
needs to implement as part of its license-extension activities. 
  
Still another application is supporting the “50.69 program.” Under NRC regulation 10 CFR 
50.69, “Risk-Informed Categorization and Treatment of Structures, Systems and Components for 
Nuclear Power Reactors,” components can be re-classified to a lesser classification than safety-
related if the role of the component in achieving safety is unimportant or is of only minor 
importance. There are rigorous criteria applied to determine the classification, and the DCPP  
PRA could be used beneficially to inform how the safety-classification determination is 
done.  The PRA group has recently submitted to the NRC a request to approve their analysis 
methodology for this type of work, and NRC approval is expected soon. 
  
This summer, the PRA was used to support decisions about on-line maintenance activities during 
the summer peak-electricity-demand periods (during especially hot weather, for example), 
allowing decisions on on-line maintenance to be made with assurance that the risk significance 
was understood and was managed appropriately. 
  
Outage and out-of-service safety management:  The PRA team continues to use the Phoenix 
software program to analyze proposals to take certain equipment out-of-service when online while 
maintaining defense-in-depth, and also to deterministically analyze planned outages in advance 
(or on short notice if the outage is unplanned).  It is widely used throughout the industry and 
provides a useful tool for certain types of analyses for which using the full PRA model is not 
needed. Another application of the Phoenix software, or of the larger PRA model if needed, is 
helping the work-control process. Those work-control PRA analyses are done regularly as a part 
of the work-control process and used in preparing schedules for online maintenance activities. 
  
Conclusion:  The DCPP Probabilistic Risk Assessment (PRA) group’s work today is 
emphasizing the support of various PRA applications.    One major task in the past year has 
been supporting license extension (including both severe accident analysis and aging 
management).  Other applications support internal plant operational needs, such as the 
impacts on safety of equipment removal from service.  The use of the PRA for these purposes 
continues effectively.  The DCISC Fact-finding Team concludes that the PRA group is doing 
excellent work. 
 
 
3.5 Meeting with NRC Resident Inspector 
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The DCISC Fact-finding Team met with Ayesha Athar NRC Resident Inspector, for an 
update on NRC Activities at DCPP and to share DCISC activities. The DCISC last met with NRC 
resident inspectors in August 2023 (Reference 6.6) when it concluded the following: 
 

The meeting with the NRC Resident Inspectors was beneficial, and the DCISC 
should continue the meetings.  

 
The participants discussed the following items: 
 

• DCPP’s PMO++ Program 
• Outage 1R23 
• Recent NRC inspections 
• DCPP License Renewal Application 

 
Conclusions:  The meeting with the NRC Resident Inspectors was beneficial, and the DCISC 
should continue the meetings. 
 
Recommendations: None 
 

3.6 Institute of Nuclear Power Operations (INPO) Update 
 
(Because of its privacy agreement with DCPP, the DCISC cannot share the details of the INPO 
evaluation or subsequent corrective actions.) 

 
The DCISC FFT met with Adam Peck, DCPP Site Vice-President for an update on the 

status of DCPP’s most recent evaluation by INPO. The DCISC last reviewed this subject in August 
2021 (Reference 6.7) when it concluded the following: 

 
DCPP has taken a strong, proactive approach in addressing the results of its June 
2019 evaluation by the World Association of Nuclear Operators.  All but one of the 
three Areas for Improvement had been resolved, and the third was being addressed. 
The next evaluation by the Institute of Nuclear Power Operations will be in mid-
2022. 
 

INPO has changed its plant evaluation process from one evaluation each two years to a continuous 
evaluation process wherein there is a monthly phone call on performance in a “partnership” 
arrangement. In this arrangement INPO and the plant work together to work on performance 
improvement. “Areas of Concern” replace the former “Areas for Improvement (AFIs).” Another 
aspect of the partnership is periodic “invited INPO visits” to jointly work together for 
improvement. DCPP has received positive evaluations in the past. 
 
DCPP’s Corporate INPO Evaluation in August 2022 resulted in two AFIs, which have been closed. 
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The World Association of Nuclear Operators (WANO) continues its process of evaluations every 
four years. The next WANO evaluation of DCPP will be in August 2024.  
 
Conclusions:  DCPP has usually received positive INPO and WANO evaluations in the past 
with a few areas for improvement, which it has effectively resolved.   DCPP appears to have 
a positive working arrangement with INPO and WANO. 
 
Recommendations: None. 
 

3.7 Meet with DCPP Officer 
 
The DCISC FFT met with Maureen Zawalick, Vice-President of Technical and Business 

Services, and Adam Peck, Site Vice-President, for a high-level DCPP update. The participants 
discussed the agenda for this fact-finding meeting and other areas of mutual interest. The last 
meeting with a DCPP officer was in August 2023 (Reference 6.8), when it concluded the 
following: 

 
The regular meetings between DCISC and DCPP Officers and Directors continue 
to be beneficial for both organizations. 
 

Conclusions:  The regular meetings between DCISC and DCPP Officers and Directors 
continue to be beneficial for both organizations. 
  
Recommendations: None. 
 
3.8 Independent Seismic Assessment Update 

 
The DCISC Fact-finding Team met with the following PG&E personnel for an update on 

several recent activities related to seismic safety at DCPP: 

• Jeff Bachhuber, Geosciences Director and Engineering Geologist 
• Albert Kottke, Geosciences Principal Geotechnical Earthquake Engineer  
• Jearl Strickland, PG&E Consultant 
• Blair Jones, Strategy, Policy and Operating Experience Director  
• This meeting was joined remotely by the following individuals from the California 

Department of Water Resources (DWR):  
 DWR Representatives Cliff Custer, Eric Blocher, Dauphine Luchsinger and 

DWR Consultant Jerry Bishoff 
 

  The DCISC last reviewed seismic-safety issues during its August 29, 2023 Fact-finding Meeting 
(Reference 6.9), when it concluded the following: 
 

PG&E has begun work on its updated seismic assessment required by SB846, and 
the DCISC will continue to follow this activity through its expected completion later 
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this year.  Corrective actions for findings from a 2018 Quality Assurance Audit of 
the Geosciences group were appropriate, and there was no substantive impact on 
the quality of the group’s work in support of DCPP. 

 
Of more relevance to this Fact-finding Meeting is the seismic-safety review held during the 
DCISC’s May 5, 2023 Fact-finding Meeting (Reference 6.10), when it concluded the following: 
 

After reviewing the new and updated information presented by PG&E in the 
November 2022 Fact-finding Meeting, supplemented by earlier DCISC Fact-
finding Meetings and Public Meeting presentations, by other industry-wide 
information, and by information arising from both the October 2022 IPRP meeting 
and the May 2023 IPRP meeting, the DCISC concludes that the seismic safety of 
the DCPP reactors is fully adequate now, and requires no additional upgrades or 
other changes to bring it up-to-date or to improve it.  The DCISC also concludes 
that no upgrades or improvements to seismic safety would be necessary to assure 
that the seismic safety of the DCPP reactors would be adequate for extended 
operation beyond 2025, if so authorized. 

 
In this Fact-finding meeting, three distinct topics were discussed. 
 
The ongoing PG&E-sponsored seismic evaluation:  Senate Bill SB846, the California legislation 
that removed California’s constraints on DCPP license renewal, mandated that PG&E support an 
updated seismic assessment by independent experts.  That assessment is under way, and three 
meetings have been held.  DCISC representatives have been invited to all three, and when the most 
recent of those was held in Oakland on November 7, Dr. Budnitz attended in person for the DCISC.  
(He had listened remotely to the first two meetings.)  Two DCISC consultants also listened 
remotely to all three of these meetings. 
 
The independent assessment’s report is expected to be ready in preliminary draft form near the end 
of November or very early December, and the DCISC team has already arranged to receive a copy 
of the draft document.  That draft, after further internal review, is expected to be finalized (and 
released publicly) in late January 2024.  The discussion during this Fact-finding meeting centered 
on the scope of the independent assessment.  Because neither the PG&E participants in this Fact-
finding Meeting nor the DCISC representatives has detailed knowledge of the internal thinking of 
the independent assessment team, much of the discussion during this Fact-finding meeting was 
speculative.  However, one important aspect seemed to be agreed to by all – specifically, it 
appeared to all attendees in this Fact-finding meeting that the scope of the independent assessment 
would be fully adequate in addressing all of the major technical issues that are judged important.  
 
Crucially, it is entirely unknown at this time as to whether the independent assessment would 
largely confirm existing understanding concerning seismic safety in every technical area or would 
in some areas provide different perspectives or different technical interpretations of the underlying 
data. 
 



Final   

 D.4-16 

The DCISC participants explained that when the independent assessment is published in final 
form, it will be reviewed by the DCISC in the course of the DCISC’s normal execution of its 
charter, but with special emphasis on the DCISC’s duties as spelled out in SB 846. 
 
B.  The recent IPRP meeting: The second topic discussed during this Fact-finding session was the 
recent meeting, on November 9. 2023, of the California Public Utility Commission’s “Independent 
Peer Review Panel” (IPRP), charged with periodically reviewing the seismic safety at DCPP.  All 
of the PG&E and DCISC participants in this Fact-finding meeting had listened in on the IPRP 
meeting remotely on MS Teams.   
 
The discussion centered around whether any technical insights or lessons-learned emerged during 
the IPRP meeting.  It was broadly agreed that the principal benefit of the IPRP meeting was to 
bring up-to-date information to the IPRP’s membership and to the public about current PG&E 
activities and studies about seismic safety, including studies by other (non-PG&E) experts.  
However, it was agreed that nothing particularly new emerged from the IPRP’s technical 
discussions during this meeting, and that if anything actionable were to result from the IPRP 
meeting it would likely take the form of a written IPRP report.  Because no such report has yet 
been issued, there was little of technical importance to be discussed among the attendees at this 
Fact-finding meeting. 
 
The DCISC participants explained that if any technical document(s) are released by the IPRP, they 
will be reviewed by the DCISC in the course of the DCISC’s normal execution of its charter, but 
with special emphasis on the DCISC’s duties as spelled out in SB 846. 
 
C.  The PG&E license-renewal-application submittal’s seismic-safety sections:  At the time of the 
Fact-finding Meeting, PG&E progress on completing the license-renewal submittal to the NRC 
was said to be “well along” but not yet complete.  [It was submitted to the NRC and released 
publicly shortly afterward, on November 16, 2023.]  During this Fact-finding meeting, nothing 
specific on the technical issues concerning seismic safety was discussed.  The DCISC participants 
explained that when the submittal is final, it will be reviewed by the DCISC during the DCISC’s 
normal execution of its charter. 
 
Conclusion:  The independent seismic-safety assessment required by SB846 is well under 
way, and the DCISC will continue to follow this activity through its expected completion in 
early 2024, after which the DCISC will review it.  The meeting on November 9, 2023 of the 
California Public Utility Commission’s “Independent Peer Review Panel” (IPRP), charged 
with periodically reviewing the seismic safety at DCPP, has not yet resulted in a written 
report that, if issued, will be reviewed by the DCISC.  The seismic section of the PG&E 
license-renewal application to the NRC, recently submitted, will also be reviewed by the 
DCISC.  The DCISC will then re-visit its May 2023 evaluation of overall DCPP seismic 
safety, if appropriate, in light of insights and information from each of the above three 
documents. 
 
Recommendations: None 
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3.9 Outage 1R24 Update and Outage Control Center Observation 
 

The DCISC FFT met with Erik Werner, DCPP Outage Director, for an update on Outage 
1R24, which was nearing completion. The DCISC last reviewed an outage in August 2023 
(Reference 6.11) when it concluded the following: 

 
DCPP’s preparations for Refueling Outage 1R24 were progressing satisfactorily 
with recovery plans in place for some planning activities that were behind schedule.  
The draft Outage Safety Schedule appeared to be comprehensive and effective for 
maintaining an appropriate safety margin during upcoming planned outage 
activities.   

 
At the time of this meeting, Unit 1 was at 48% full power, connected to the grid, holding for testing 
at that power level. The tests included chemistry sampling and analysis, Condenser saltwater in-
leakage measurements, and Reactor Engineering’s power increase ramp instructions. . Reactor 
core physics testing had been performed in Mode 3 using the improved rod worth measurement 
process for the first time.  This process saved outage time.  
 
Almost all outage goals were being met, except for collective radiation dose, which was above the 
goal as a result of an aggressive dose goal and some emergent work. 
 
The FFT observed activities in the DCPP Outage Control Center (OCC). Most outage functions, 
e.g., Radiation Protection, Maintenance, Operations, Engineering, and Work Control, etc., were 
represented. The OCC was in the process of a mid-morning update, which appeared detailed and 
comprehensive. 
 
Conclusions:  DCPP Outage 1R24 was progressing on schedule. Unit 1 was at 48% full 
power, connected to the grid holding for various required tests.  It appeared all outage goals 
were being met, except for collective radiation dose which was above the goal due to 
aggressive dose goal setting and emergent work.  
 
Recommendations: None. 
 
 
3.10  Independent Assessment of Maintenance 

 The DCISC Fact-finding Team met with Allen Wilson, Director of Projects, for a review 
of the Senate Bill 846-mandated independent assessment of DCPP’s “Deferred Maintenance,” 
which concluded with the release of its final report in October 2023. The DCISC FFT notes that 
the term “Deferred Maintenance” is not a term DCPP or DCISC uses, rather it is a term used by 
SB846.This meeting was joined remotely by the following individuals from California Department 
of Water Resources (DWR): 

• DWR Representatives Cliff Custer, Eric Blocher, Dauphine Luchsinger 
• DWR Consultant Jerry Bishoff 
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The DCISC reviewed DCPP’s evaluation of its maintenance changes since 2016 for the then 
planned shutdown in 2025 and the subsequent CA legislative potential extension of power 
operations to 2030. DCPP used a process called “PMO++” for a detailed comprehensive review 
of all maintenance changes. The DCISC reviewed DCPP’s use of PMO++ in its May, July, and 
August 2023 Fact-finding Meetings, concluding the following in its August 8-9, 2023 Fact-finding 
report (Reference 6.12): 
 

DCPP developed an extensive, logical, and formal process for effectively and positively 
capturing and prioritizing possible plant upgrade projects following the passage of 
SB846 and considering the possibility of extending power operations through 2030.  The 
DCISC found that DCPP’s resulting plans for future plant upgrades to support extended 
operations were appropriate to ensure nuclear safety and a high standard of equipment 
reliability.  The DCISC recommends that California state authorities support the 
funding of the plant upgrade projects recommended by DCPP.  The DCISC did not find 
any upgrades necessary to ensure nuclear safety that were not already being planned 
by DCPP. 
 
DCPP’s Preventive Maintenance Program has been effective in the past in preventing 
failures of components important to safety based both on recent programmatic reviews 
as well as many other past reviews on the health of individual systems.  All changes 
made to the Preventive Maintenance Program since 2018 were appropriately recorded 
and available for later reviews.  The DCISC found that the majority of previous changes 
to the PM Program were made for equipment that was not important to safety or 
reliability.  DCPP properly reviewed all Preventive Maintenance Program changes 
made since 2018 and appropriately reinstated or otherwise modified the previous 
changes in order to support extended operations.  The results of DCPP’s Preventive 
Maintenance Program review were prudent and would ensure that nuclear safety and 
equipment reliability were appropriately maintained during a period of extended 
operations.   
 
The DCISC concluded that DCPP’s Corrective Maintenance Program has been 
effective in the past in the reporting, scheduling, and repairing of equipment 
deficiencies.  Since 2018, DCPP has not deferred any corrective maintenance of 
components important to safety or reliability due to the previous plan to cease power 
operations in 2025.  The DCISC found that DCPP developed an extensive, logical, and 
formal process for identifying and evaluating all Corrective Maintenance activities on 
non-quality related equipment that DCPP chose not to perform over the last few years 
given the planned cessation of power operations.  DCPP properly reviewed all open 
Corrective Maintenance work orders and appropriately reinstated any unscheduled 
work orders that were not previously planned to be worked in light of the cessation of 
power operations but were now appropriate to be worked in order to support extended 
operations.  The results of DCPP’s Corrective Maintenance Program reviews were 
prudent and would ensure nuclear safety and equipment reliability were appropriately 
maintained during a period of extended operations.   
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The independent review of maintenance required by SB846 is in progress and planned 
to be completed by October 2023.  The DCISC should review the results of the 
independent review of maintenance following its completion. 
 
This concludes the DCISC Comprehensive Review of Upgrades Necessary to Address 
Issues of “Deferred Maintenance” That May Have Arisen Due to the Expectation of the 
Plant Closing Sooner. 

 
The NRC performed an inspection of the DCPP PMO++ process in July and August 2023 and 
concluded the following: 
 

The inspectors met with the PMO++ leads to understand the systematic review, 
results gained, and how those program results were woven into established plant 
program and processes. The inspectors reviewed the lists of projects and 
modifications, along with the corrective and preventive maintenance lists that were 
evaluated by the licensee. Following the decision to withdraw the license renewal 
application, the licensee-maintained records of the decisions made to not perform 
projects, modifications, corrective, and preventive maintenance activities. The 
inspectors noted that this made the one-of-a-kind review, PMO++, a logical, and 
efficient process that included input from numerous stakeholders on and offsite. 
The inspectors evaluated the results of the PMO++ effort and did not identify any 
significant issues, did not identify any issues of concern, nor did the inspectors 
identify any regulatory issues. 

 
The purpose of this November 14-15, 2023 Fact-finding Meeting was to assess the Senate Bill 
846-mandated independent review of DCPP’s “deferred maintenance.” DCPP hired the WM Dean 
Consulting Company for this independent review.  
 
The Independent Review Team (IRT) conducted its review efforts between the months of April 
and October 2023. The primary activities conducted by the IRT included familiarizing itself with 
pertinent plant procedures and processes, reviewing information related to plant performance and 
maintenance activities, conducting interviews of cognizant management and personnel, visiting 
the site to personally inspect the material condition of plant systems and components, and 
observing various meetings associated with plant operations, maintenance, and outage planning.  
The IRT report concluded the following: 
 

Based on the results of the comprehensive review effort noted above, and as 
described in detail in the enclosed report, the overall conclusion by the IRT is that 
DCPP has not experienced any deferred maintenance that would create a 
vulnerability to future plant operation or warrant any remediation actions. 

 
Conclusions: The CA Senate Bill SB-846-mandated independent review of DCPP “Deferred 
Maintenance” was performed by WM Dean Consulting, whose report was released October 
31, 2023. The report concluded that “DCPP has not experienced any deferred maintenance 
that would create a vulnerability to future plant operation or warrant any remediation 



Final   

 D.4-20 

actions.” The DCISC Fact-finding Team reviewed the report and concluded that the review 
process was extensive and intrusive and substantiated by their investigation. The Team’s 
conclusions were similar to the conclusions identified in the DCISC’s prior review. 
 
Recommendations: None  

 
3.11 Accompany Unit 2 Operator on Rounds 
 
 The DCISC FFT accompanied Zack Galluzzo, Nuclear Operator on his Unit 2 operator 
rounds. The DCISC last observed work in the plant in August 2023 (Reference 6.13), when it 
concluded the following: 

Maintenance Technicians were performing work on the Emergency Diesel 
Generator output breaker panel using proper procedures, proper personnel 
protective equipment, and proper human performance tools. 

The group donned personnel protective equipment (hard hat, safety glasses, and hearing 
protection) and entered the Unit 2 Turbine Building through the security doors. Mr. Galluzzo 
pointed out various instruments and gauges on the Unit 2 turbine, which was operating at 
approximately 50% power, because Unit 2 power had been reduced for routine intake Circulating 
Water Tunnel cleaning. The group then descended to the bottom floor to inspect the following 
components, including their local instrumentation and gauges: 
 

• Condenser Waterbox 
• Condensate Booster Pumps 
• Condensate Pumps 
• Feedwater Pumps 
• Moisture Separator Reheaters 
• Emergency Diesel Generator 2-1 
• Cable Spreading Room 
• Other Miscellaneous Equipment 

 
The Turbine Building areas visited appeared clean and orderly. All equipment observed appeared 
to be operating normally.  

Conclusions:  On its plant tour the DCISC Fact-finding Team observed the Turbine Building 
areas to have been clean and orderly with all equipment operating normally. The DCPP 
Operator escorting the Team was knowledgeable about the various areas of the plant as well 
as the equipment.  
 
Recommendations: None 
 
 
3.12 Observe Nuclear Safety Oversight Committee (NSOC) Meeting (Remote – November 30, 

2023) 
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(Because of its privacy agreement with DCPP, the DCISC cannot share the details of the NSOC 
evaluation or subsequent corrective actions.) 
 

DCISC Member Budnitz and Consultant Wardell remotely observed the November 30, 
2023, Nuclear Safety Oversight Committee (NSOC) exit meeting.  The DCISC last reviewed this 
topic during its July 2023 Fact-Finding Meeting (Reference 6.14), when it concluded the 
following:  
 

The DCPP Nuclear Safety Oversight Committee appeared to be thorough and 
comprehensive in their investigations and candid in their reports.   

 
The NSOC is a committee of five executive-level, external industry peers.  Its purpose is to advise 
DCPP’s Chief Nuclear Officer and Plant Top Leadership on nuclear safety policy and to provide 
an independent perspective on plant performance to the site leadership team.  The NSOC typically 
visits DCPP three times per year for four days each.  The first three days are usually spent in the 
plant interviewing personnel, observing activities, and reviewing records.  The exit meeting was 
held on NSOC’s fourth day of meetings for the purpose of reporting the NSOC’s conclusions to 
DCPP’s Chief Nuclear Officer and leadership team.  The FFT observed that the NSOC members 
appeared thorough in their evaluations and candid in their reports.  The NSOC commended DCPP 
for its openness and DCPP responded to all comments with acceptance and consideration of future 
actions.  
 
Some of the NSOC’s observations were consistent with those of the DCISC, and a few 
observations provided more unique and valuable perspectives on station performance.  In general, 
the observations were focused on achieving and maintaining long-term excellence in operations 
which was consistent with the primary purpose of the NSOC.   
 
Conclusions:  The DCPP Nuclear Safety Oversight Committee appeared to be thorough and 
comprehensive in their evaluations and candid in their reports.   
 
Recommendations: None. 
 
4.0 CONCLUSIONS 
 
4.1 DCPP is taking the appropriate actions to assure the plant is staffed with the proper 

numbers of qualified and trained licensed and non-licensed operators. It appears 
there is satisfactory operator staffing to operate DCPP safely. 

 
4.2 PG&E provided satisfactory answers to DCISC Unit 1 Reactor Vessel embrittlement 

questions submitted by DCISC’s Embrittlement Consultant, Mark Kirk. This will 
help provide data needed by Consultant  Kirk in his independent review of DCPP 
reactor vessel embrittlement status, which is to be completed in draft form by the end 
of 2023 and reported publicly at the DCISC February 21-22, 2024 Public Meeting. 
PG&E reported that its evaluation has demonstrated that the 60-year limits are met, 
which the NRC has independently evaluated. DCPP reported that they were unable 
to withdraw the weld material specimen (Capsule “B”) from the Unit 1 Reactor Vessel 
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during Outage 1R24 due to limited access and tool fitment problems. DCPP will retry 
this procedure and other approaches in Outage 1R25 with the reactor vessel core 
barrel removed for better access.   

 
The Fact-finding Team concluded that the PG&E evaluation (showing the DCPP Unit 
1 Reactor Vessel meets NRC fracture toughness limits through it 60-year plant life) 
appeared satisfactory, pending the DCISC embrittlement consultant’s review to be 
completed and presented at the DCISC February 21-22, 2024 Public Meeting. 
 

4.3 The DCPP Maintenance Rule Program appears to be implemented appropriately and 
effectively based on the trends of systems in good status and numbers of Maintenance 
Preventable Functional Failures as well as the DCPP internal assessment and NRC 
inspection results. 

4.4 The DCPP Probabilistic Risk Assessment (PRA) group’s work today is emphasizing 
the support of various PRA applications.   One major task in the past year has been 
supporting license extension (including both severe accident analysis and aging 
management).  Other applications support internal plant operational needs, such as 
the impacts on safety of equipment removal from service.  The use of the PRA for 
these purposes continues effectively.  The DCISC Fact-finding Team concludes that 
the PRA group is doing excellent work. 

4.5 The meeting with the NRC Resident Inspectors was beneficial, and the DCISC should 
continue the meetings. 

 
4.6 DCPP has usually received positive INPO and WANO evaluations in the past with a 

few areas for improvement, which it has effectively resolved.   DCPP appears to have 
a positive working arrangement with INPO and WANO. 

 
4.7 The regular meetings between DCISC and DCPP Officers and Directors continue to 

be beneficial for both organizations.   
 
4.8 The independent seismic-safety assessment required by SB846 is well under way, and 

the DCISC will continue to follow this activity through its expected completion in 
early 2024, after which the DCISC will review it.  The meeting on  9, 2023November 
of the California Public Utility Commission’s “Independent Peer Review Panel” 
(IPRP), charged with periodically reviewing the seismic safety at DCPP, has not yet 
resulted in a written report that, if issued, will be reviewed by the DCISC.  The seismic 
section of the PG&E license-renewal application to the NRC, recently submitted, will 
also be reviewed by the DCISC.  The DCISC will then re-visit its May 2023 evaluation 
of overall DCPP seismic safety, if appropriate, in light of insights and information 
from each of the above three documents. 

 
4.9  DCPP Outage 1R24 was progressing on schedule. Unit 1 was at 48% full power, 

connected to the grid, holding for various required tests.  It appeared all outage goals 
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were being met, except for collective radiation dose, which was above the goal due to 
aggressive dose goal setting and emergent work. 

 
4.10 The Senate Bill SB-846-mandated independent review of DCPP “Deferred 

Maintenance” was performed by WM Dean Consulting, whose report was released 
October 31, 2023. The report concluded that “DCPP has not experienced any 
deferred maintenance that would create a vulnerability to future plant operation or 
warrant any remediation actions.” The DCISC Fact-finding Team reviewed the 
report and concluded that the review process was extensive and intrusive and 
substantiated by their investigation. The Team’s conclusions were similar to the 
conclusions identified in the DCISC’s prior review. 

 
4.11 On its plant tour the DCISC Fact-finding Team observed the Turbine Building areas 

to have been clean and orderly with all equipment operating normally. The DCPP 
Operator escorting the Team was knowledgeable about the various areas of the plant 
as well as the equipment.   

4.12 The DCPP Nuclear Safety Oversight Committee appeared to be thorough and 
comprehensive in their evaluations and candid in their reports.   

 
5.0 RECOMMENDATIONS 
 
5.1 None. 
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           Attachment 1 
 
Comparison of NRC Regulations 10CFR50.61 and 61a, “Fracture Toughness Requirements for 
Protection Against Pressurized Thermal Shock Events” and “Alternate Fracture Toughness 
Requirements for Protection Against Pressurized Thermal Shock Events,” Respectively  
 

Both Part 50.61 and Part 50.61a establish “screening” criteria that, if met, assure acceptable 
fracture toughness for pressurized water reactor pressure vessels to assure safety if a rare cold-
water injection event potentially leading to a Pressurized Thermal Shock (PTS) accident were to 
occur.  The screening criteria are established based on a calculated reference temperature RTPTS 

that characterizes the vessel’s material.  If the RTPTS exceeds the specified criterion value, the 
reactor is not allowed to operate without justification. For beltline plate 
material, this temperature criterion is 270 F and for weld metal in the beltline region it is 300 
F.   This number is established by regulations, but the RTPTS calculation is based on the materials 
used and the neutron fluence (exposure) to which the vessel is exposed. The phenomenon of 
concern is that with increased irradiation, the fracture toughness is lowered due to 
an “embrittlement” process as a result of neutron damage.  The values of RTPTS are calculated 
using an expected fluence at the end of operating life for each reactor based on operating 
conditions. The reference temperatures in the original Part 50.61 regulations were calculated 
using experimental data, testing and probabilistic fracture mechanics and safety modeling which 
provide bounding RTPTS  values that are generically applied.  It is estimated that by applying these 
values, a vessel failure probability falls in the 5 x10-6 /yr  range.  

The NRC has established a specific calculation procedure to calculate the RTPTS as explained in 
10 CFR 50.61.  The inputs include the initial reference temperature for the nil ductility transition 
as established by Charpy tests; reference temperature changes as established from Charpy 
specimens retrieved from the reactor as a function of irradiation; chemistry factors based on the 
copper and nickel of the base metal and weld; and margins for 
uncertainties.  These RTPTS calculations are compared against the “screening” values noted 
above.  Should the calculation show that the RTPTS falls below the screening criteria, operation is 
permitted without imposing other requirements.   

The NRC also has an alternative approach to allowing operation as described in 10 CFR 50 
61a with NRC approval and a formal license amendment.  These alternative 
permits higher RTPTS  but with additional requirements to include: 

1. Performing volumetric inspection of the reactor vessel beltline materials 

2. Making design modifications to prevent low temperature water from being injected into the 
reactor vessel during a transient or an accident. (i.e. raise temperature of emergency coolant 
water). 

3. Inspecting the vessel base metal and welds for flaw size, density, and distribution and 
providing an analysis showing that the Through Wall Crack Frequency (TWCF) is less that 
1 x 10-6/yr.  This is 5 times lower than the part 61 requirements and requires detailed flaw 
analysis and probabilistic fracture mechanics modeling based on flaw distributions.  This 
analysis would include a safety evaluation for events that may cause high pressure safety 
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injection that accounts for both the probability of such a safety injection and the way 
the cold-water injection would affect the vessel thermally. 

4. Preparing a detailed flux and fluence map of all suspected critical flaws over the remaining 
life using benchmarked flux mapping computer codes. 

5. Plus additional specific requirements demonstrating the operation with higher RTPTS is 
acceptable 

In summary, 10 CFR 50.61 provides a simple but an approximate way to establish acceptable 
operating conditions based on ASME design codes.  To overcome the limitation in the approximate 
approach extra margin is added.  10 CFR 50.61a requires a much more detailed evaluation of the 
vessel condition based on examination of vessel condition, flaw density and distribution, 
likelihood of failure under accident conditions with a vessel failure likelihood limited to 5 times 
lower.  Having higher RTPTS screening criteria in 50.61a even though 50.61a enforces a lower 
vessel failure probability is acceptable because of the greater accuracy and realism achieved in the 
50.61a probabilistic model, which benefited from 15 years more experience, data, and analytical 
and computational sophistication than did the 50.61 probabilistic model. 

 


