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1 BACKGROUND 

On June 22, 2016, In accordance with NRC Management Directive (MD) 8.4, "Management of 
Facility-specific Backfitting and Information Collection ," the NRC Executive Director for 
Operations (EDO) established a Backfil Appeal Review Panel (Panel) to review the appeal by 
Exelon Generation Company, LLC (Exelon or the licensee) of the U.S. Nuclear Regulatory 
Commission (NRC) staff's determination that a backfit Is necessary at Braidwood Station, 
Units 1 and 2 (Braidwood) and Byron Station, Units 1 and 2 (Byron) , as well as the NRC staffs 
application of the compliance backfll e><ceptlon provided In Title 1 O of the Code of Federal 
Regulations (10 CFR}, Section 50.109, "Backfilling ." 

This backlit determination is documented in an October 9, 2015, letter (Agencywide Documents 
Access and Management Syst m (ADAMS) Accession No. ,ML14225AJ!l11 The letter describes 
the NRC staffs review of licensing basis documents for Braidwood and Byron--{A§encyi.vide 
DeGUments-AGGe s-and Management-Syst~m (-AG>A~-AGGesslon Ne,..MU4225A871-). The 
NRC staff determined that Braidwood and Byron were not in compliance with the plant-specific 
design bases and several NRC regulations: 

j ommcnl IMASl t Edits are to reflect 

/
, the capitalization of the quoted 

material. 

I 
I 
I 
I 

I 
I 

• General Design Criterion (GDC) 15, "Reactor ~!<OOlanl S1ystem [;)geslg~,:JrL _____ / 
10 CFR Appendix A, "General Design Criteria for Nuclear Power Plants" 

• GDC 21, "Protection S.§.ystem Rrellability and +!establllty" 

• GDC 29, "Protection Aagainst AEnticipated Ggperational Ggccurrences" 

• Paragraph (b) of 10 CFR 50.34, "Contents of applications; technical Information'' 

Specifically, Braidwood and Byron were determined not to comply with provisions for ensuring 
that Condition II events (analyses of inadvertent operation of the emergency core cooling 
system (IOECCS), malfunction of the chemical and volume control system (CVCS), and 
inadvertent opening of a pressurizer safety or relief valve) do not progress to more serious 
Condition Ill events following water relief through certain valves. The NRC staff acknowledged 
that the NRC staff position differed from a previous staff position documented In a May 4, 2001 , 
safety evaluation (SE) supporting a stretch power uprate (ADAMS Accession No. 
ML033040016 . However, the NRC staff determined that the backfilling was justified under the 
compliance exception in 10 CFR 50.109(a)(4)(i). The licensee was directed to take action to 
resolve the non-compliance. 

On December 8, 2015, the licensee appealed the NRC staff's decision stating Its disagreement 
with the NRC's conclusion that the compliance exception to the backfit rule applies in this case, 
and that the NRC has twice approved the underlying analysis (ADAMS Accession 
No . ML 15342A 112). The referenced approvals were an August 26, 2004, license amendment 
associated with pressurizer safety valve (PSV) setpoints (ADAMS Accession No. 
ML042250531) and the above-referenced license amendment associated with a stretch power 
uprate. In a letter dated May 3, 2016, the NRC responded to the licensee's appea l and 
reaffirmed Its decision that the backflt per the compliance exception provisions of 
10 CFR 50.109(a)(4)(i) Is appropriate (ADAMS Accession No. ML 16095A204). 

On June 2, 2016, the licensee again appealed the NRC staffs decision (ADAMS Accession 
No . ML 16154A254), this time to the EDO. The purpose of this report is to provide information 
and recommendations to support the decision of the EDO. 
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1.1 Conduct of the Review 

In order to establish a technfcally sound, well informed, andl legally defensible basis for its 
recommendations, the Backfit Appeal Panel undertook a review of the relevant documents in 
this case. This included the licensee and NRC staff letters mentioned above; the 2001 power 
uprate and the 2004 license amendment; and a June 16, 2016, letter from the Nuclear Energy 
Institute (NEI) supporting the Exelon backfit appeal (ADAMS Accession No. ML 16208A008). 
The Panel also reviewed many other related documents, wlhich fall into five broad categories: 

• The Backfit Rule (10 CFR 50.109), related court actions, and Commission and staff 
guidance on application of the Backfit Rule 

• Docketed communications for Byron and Braidwood! (license amendment requests 
(LARs) by the licensee, NRC-issued license amendiments, NRC requests for additional 
information (RAls), licensee responses, meeting summaries, NRC SEs, and the 
licensee's Updated Final Safety Analysis Report (UFSAR)) over the period of 1982 to 
the present 

• NRC guidance relevant to the analysis of IOECCS eivents (Standard Review Plan (SRP) 
Section 15.0, "Introduction - Transient and Acciden1t Analyses''; Section 15.5.1 - 15.5.2, 
"[IOECCS] and [CVCS] Malfunction that Increases Heactor Coolant Inventory"; and 
Section 15.6.1, "Inadvertent Opening of a PWR [Pre1ssurized Water Reactor] Pressurizer 
Pressure Relief Valve or a BWR [Boiling Water Reactor] Pressure Relief Valve") over the 
period of 1981 to the present 

• Westinghouse Nuclear Safety Advisory Letter (NSAL) 93-013, dated June 30, 1993; its 
Supplement 1, dated October 28, 1994; and docketi3d communications regarding actions 
taken by other licensees in response to Westinghouse NSAL-93-013 

• The history of NRC and Industry activities related to power operated relief valves 
(PORVs), their block valves, and PSVs (including Tllree Mile Island (TMI) action items 
11.D.1, ILD.3,11.G.1, 11.K.3 documented in NUREG-o- 37, "Clarification of TMI Action Plan 
Requirements," as well as and Generic Letter 89-10 and its supplements), Electric 
Power Research Institute (EPRI) valve testing, and ,operating experience (NUREG/CR-
7037) 

In addition to the document review, the Panel had the benefit of meetings with the Office of 
Nuclear Reactor Regulation (NRR) (both the Division of Sa1fety Systems and the Division of 
Engineering), the Office of the General Counsel, and the NHC Committee to Review Generic 
Requirements (CRGR). Both Exelon (Bradley Fewell) and NEI (Tony Pietrangelo) decl ined 
offers for a public meeting, but indicated a willingness to provide information if the Panel 
Identified the need. 

At the request of the Panel, the Office of Nuclear Regulatory Research conducted risk analyses 
based on the NRC's Standardized Plant Analysis Risk model for [Byron]. These analyses 
informed the Panel's response to the question from the EDO regarding the risk significance of 
the relevant accident sequences. 
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1.2 Proposed Compliance Backfit and Exelon Appeals 

In a letter dated October 9, 2015, the NRC staff informed Exelon that it had determined that 
Braidwood and Byron are not in compliance with GDC 15, 21 , and 29; 10 CFR 50.34(b); and tlie 
plaint-specific design bases that were expected to demonstrate there will be no progression of 
Category II events Into Category Ill events. The NRC staff stated that based on its review of 
Braidwood and Byron UFSAR Sections 15.5.1, 15.5.2, and 15.6.1, the UFSAR predicts water 
rel ief through a valve that is not "qualified" for water relief. Therefore, the NRC staff concluded 
that the UFSAR does not contain analyses that demonstrate that the plants ' structures, 
systems, and components (SSCs) will meet the design criteria for Condition II faults as stated ·in 
Braidwood and Byron UFSAR GhapterSection 15.0.1.2. Based on the Backfll SE attached to Its 
letter, the NRC staff found that the licensee must take action to resolve the non-compliance. 

The Backfit SE covers three accident analyses in Chapter 15 of the Braidwood and Byron 
UFSAR: (1) IOECCS; (2) CVCS malfunction that increases reactor coolant Inventory; and (3) 
inadvertent opening of a pressurizer safety or relief valve (IOPORV). The NRC staff notes that 
each Condition II event must be shown to meet the following: 

1. No fuel damage 

2. No overpressure of the reactor coolant system or main steam system 

ommenl [MASI : We should fully cite 
the statements here that we take issue 

, with later, with explicit references to 
/ slnale failure and ASME. 
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3. No progression Into an event of a more serious category without another independent / 

Regard~::
1
:0ECCS, the NRC staff states in Section 3.1.2.1 of the Backfit SE that use of the / 

block valve to Isolate a stuck-open PORV is unacceptable. The NRC staff states that / 
Westinghouse recommended this approach in 1993 and that the NRC staff rejected this / 
approach in 2005 (RIS 2005-29) . / 

In Section 3.1.2.4 of the Backfit SE, the NRC staff states that the Braidwood and Byron IOECCS / 
analysis depends on water relief through the PSVs. The NRC staff fau lts the licensee for "pol 1 
jappl[ying] the sing le-failu re assumption " and states_that the following.J[,formation Is necessa'Y.!2J 
support water qualification of the PSVs : 

1. In accordance wjth the American Society of Mechanical Epgineers (ASME) Boiler anc;J 
Pressure Vessel {BPV) Code, Section 111 .. gProvlde the original Overpressure Protection 
Report defining operating conditions and required re lief capacities, and manufacturer's 
certification and test resulls0 

2. I acco dance with the ASME Code for Operation and Maintenance of Nuclear Power 
Plants (OM Code), pl2rovide inservice test history for PSVs, including water and steam 
tests, or provide correlation test for alternative test Huld , 

Regarding CVCS malfunction , the NRC staff states in Section 3.2 of the Backfit SE that the 
licensee has not provided an analysis for the CVCS malfunction that Increases reactor coolant 
inventory that demonstrates the plants' ability to meet the requirements of a Condition II event. 

Regarding IOPSRV, the NRC staff stales In Section 3.3 of the Backfil SE that the licensee has 
not provided an analysis for the IOPORV that extends long enough into the transient to 
demonstrate the event will not transition from a Conditron II event lo a Condition Ill event. 
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In the Backfit SE, the NRC staff referenced Millstone (1998) and Callaway (200Q) bARs-llcense 
amendments (ML011800207 and ML00371963ej}_as examples of licensees upgrading_ PORVs __ /., 
for water relief; a Beaver Valley (2004) extended power uprate (EPU) request 
\i,IL061720274ML061720J7-ft_as an exam_pJe of qualifyjn_g_PORVs for water relief~ and Turkey __ _ 
Point and St. Lucie Unit 2 EPU r,e1:1~ts-(ML 11293A359 and ML 12235A463) as additional \, 
precedent in support of the backfit decision. 

On December 8, 2015, Exelon appealed the NRC backfit decision. Exelon asserts that the NRC 
has not justified invoking the compliance exception to the backfit rule . Exelon states that the 
NRC approved its IOECCS analysis in the 2001 stretch power uprate and the 2004 PSV 
setpoint amendment. 

On May 3, 2016, the NRC staff provided its review of the backfit appeal. The NRC staff stated 
that the previous approvals were Inconsistent with the Agency's general position on the known 
and established standard at issue, In this case the progression of Condition II events. The NRC 
staff stated that the fact that the NRC staff had some awareness of references to EPRI reports 
on the ability of these non-water qualified PSVs to reseat in certain circumstances is not 
sufficient to support the licensee's position. 

On June 2, 2016, Exelon stated that the NRC has misidentified the "known and established 
standard" at issue as the prohibition of Condition II events progressing to Condition Ill events. 
Exelon asserts that the standard in question concerns what is necessary to ''qualify" valves for 
water discharge. Exelon contends that this standard Is the EPRI testing and analysis , and that 
the NRC has agreed that Braidwood and Byron meet this standard. Exelon also contends that 
the change In NRC staff position on prior approvals Is not a mistake of fact , but rather a new or 
modified interpretation of compliance with NRC requirements, for which use of the compliance 
exception provided for in lhe Backfit Rule Is not appropriate. 

1.3 Backfit Rule and the Compliance Exception 

Backfittlng Is defined by 10 CFR 50.109(a) as: 

.. . the modification of or addition to systems, structures, components, or design 
of a facility ; or the design approval or manufacturing license for a facility ; or the 
procedures or organization required to design , construct or operate a facility; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position •.. . • 

Unless one of three specified exceptions apply, the NRC may Impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that thefe is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backflt and that the direct and Indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception , the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee.'' The second and 
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third exceptions relate to actions necessary to ensure adequate protection or to actions that 
involve defining or redefining adequate protection. 

ommcnt IM Sf: For many people. 9 
pt footnote font is almost unreadable. 
I su est 10 tat least. 

The Commission explained its Intended application of the compliance exception In the 
Statements of Consideration (SOC) accompanying the 1985 final rule amending 1 O CFR 50.109 / Comment /CTI: I thought we wanted 

I to make this distinction vs. the official 
(Volume 50 of the Federal Register(FR), page 38103 : ; f >G=l==ro=c=e=ss=·=========< 

The compliance exception is intended to address situations in which the licensee I Comment IMASI : I've thought about 
has failed to meet known and established standards of the Commission because 111 this, and I suggest that we simply end 
of omission or mistake of fact. It should be noted that new or modified / f the sentence after "NRC 

I interpretations of rules: I understand 
Interpretations of what constitutes compliance would not fall within the exception /; the desire to distinguish between 
and would require a backfit analysis and application of the standard. / i/ appropriate and inappropriate uses of 

In the same SOC (page 38102), the Commission acknowledged that staff interpretations of I, documents like R1Ss, bu) _we should 
rules are not legal ly binding, but the Commission also stated that ''staff interpretations of broadly I // also consider the possibility that a 
stated rules are often necessary to give a rule effect and in some Instances may be a causal / /J stan~ard mlgl'lt ?e established by 
f · · T r b kfit ·t1 / ii consistent practice. In a sense, the 

actor 1n lnl la 1ng a ac I . LJ .. ·---··-·- ··- ·-··············------·-·····-····--··········-····-····-·· ii ~t!~~l~~J~~t~~i:so~i~~:~e~c::~:ty 
By its terms , the compliance exception applies to actions necessary for compliance with rules, g valves need not be assumed to occur 
licenses, and orders, or for conformance with written commitments.2 Also, the Commission I following water discharge if the 
explicitly acknowledged the importance of staff interpretations of rules in the regulatory process. / likelihood is sufticlently small, based 
Thus , the Panel understands the term "known and established standard" to Include standards , on well-Informed staff engineering 
established In rules, licenses, orders, and written commitment\ and NRC Interpretations of / judgmenl"- is based on staff practice 
rules that might be established through an appropriate generlcn rocess and announced In a and Is not ex licltl set forth an where 
variety of forms . Some standards may be broad-based , while others may apply only to a limited 
number of plants. As stated in NUREG-1409, "[i]nformal or forma l communications to one 
licensee are not official positions to all licensees . ... Orders, licenses, and written commitments 
are applicable only to a particular licensee." 

The failure to meet a known and established standard is grounds for a compliance backfit if this 
failure is due to "omission or mistake otfact." Thus , if a licensee obtains NRC approval of an 
alternative to a specific standard set forth in guidance, that standard and guidance could not be 
used to support a compliance backfit unless the NRC's approval of the alternative was based on 
an omission or mistake of fact. "Known and established standards" are to be distinguished from 
"new or modified interpretations of what constitutes compliance ," which do not fall within the 
compliance exception. The Panel understands the term "new or modified interpretations" to 
Include situations where the NRC has, in effect, "changed its mind" on how to Interpret the 
language of a requirement or on how much assurance is necessary to conclude that the 
requirement is met. Levels of assurance might be established in terms such as acceptable 
probabilities or consequences, conservative assumptions, or sufficient margin. 

' The 1985 backfit rule was vacated by a Federal court on grounds unrelated to the compliance backflt 
exception. See Union of Concerned Scientists v. U.S. Nuclear Regulatory Com 'n, 824 F,2d 108, 119-20 
(D.C. Cir. 1987). In 1988, the Commission amended the backfil rule (53 FR 20603) to address the court's 
concerns, but did not change the 1985 rule 's compliance exception provision. Thus, the quoted 
statements from the 1985 rule are the applicable expression of Commission Intent regarding compliance 
backfits. 

2 NUREG-1409, Backfilling Guidelines, defines written commitments broadly to include the "final safety 
analysis report, licensee event reports, and docketed correspondence, Including responses to NRC 
bulletins, generic letters, inspection reports , or notices of violation and confirmatory action letters." 
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Additional background information on the Backfit Rule and lthe compliance exception is provided 
in Appendix A to this report. 

1.4 History of Power-Operated Relief Valve and Pressurizer Safety Valve Issues 

Appendix B to this report provides a summary of the NRC a1nd industry's testing, evaluation, and 
other consideration of PORVs and PSVs since the TMI Unilt 2 {TMl-2} accident in 1979. This 
historical review provides context for discussion of valve "qualification" in the Backfit SE It also 
provides the basis for the Panel's conclusions regarding the "known and established standard" 
for "qualification" in the context of the TMI Action Plan item and subsequent activities, as well as 
how it should be interpreted in the Byron and Braidwood liioensing basis. 

Throughout this report, the Byron and Braidwood PSVs are treated as passive components. 
This treatment is consistent with historical practice and Am«3rican Nuclear Society (ANS) 
Standards Committee, Glossary of Definitions and Terminology (latest edition May 19, 2016). 

1.5 History of Westinghouse NSAL and Related Activities 

Appendix C to this report provides a review of the issues id1entified by Westinghouse in 
NSAL-93-13 and its Supplement 1, how various licensees responded to these issues, and how 
the NRC was Involved in approving these actions. This revi,ew provides the basis for the Panel's 
conclusions related to the approach taken by Byron and Braidwood to address these issues in 
their licensing basis. as well as on the "known and establi,shed standard" for event escalation 
from ANS Condition II to Condition Ill. 

2 DISCUSSION 

The compliance exception to the Backfit Rule is intended toi address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception. The Panel 
reviewed and evaluated all the available information to determine if, in 2001 and 2004, there 
was a known and established standard of the Commission relating to the potential of PSVs to 
fail following water discharge during IOECCS events. 

In addition, the Panel considered the issue of ''known and e,stablished standards of the 
Commission" as it relates to "event escalation." In its May 3, 2016, denial of the compliance 
backfit appeal, the NRC staff stated that "the October 9, 20·1 s, backfit showed that the approvals 
at issue for Braidwood and Byron were inconsistent with the1 Agency's general position on the 
known and established standard at issue, in this case the progression of Condition II events.'' 
The Panel recognizes that the "non-escalation" position, although not included in NRC 
regulations, is widely referenced in reactor licensing bases as an approach for addressing 
anticipated operational occurrences (AOOs) and postulatecl accidents as articulated in the 
GDCs. The non-escalation position is incorporated in Section 15.0.1.2 of the Byron and 
Braidwood UFSAR as "By definition, these faults (or events) do not propagate to cause a more 
serious fault, i.e., Condition 111 or IV events." 

Neither Exelon nor the Panel disputes that the non-escalation position is now, and was in 2001 
and 2004, a part of the licensing basis of both Byron and Braidwood. However, the Panel 
agrees with Exelon that the fundamental issue ts not the non-escalation issue, but the 
appropriate standard for PSV water relief. In the absence o·f a PSV failure to reseat, the 
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concerns articulated in the backfit related to event classification , event escalation, and 
compliance with 10 CFR 50.34(b) and GDCs 15, 21 , and 29 would no longer be at Issue. 

/ ommenl (MAS(: This is already page 
/ 7 and the panel's conclusion hasn't 

/ been stated. I think there needs to be 
~s explalned}ielQ.~. the Panel concludes that in 2001 and 2004 and at 11rese[1~ the kno"Y.o. ancL_/ a brief discussion of the Panel's 
established standard of the Commission is that the failures of passive safety valves need not be conclusion and this seems an 
assumed to occur following water discharge if the likelihood is sufficiently small. based on well- appropriate point. I took most or this 
informed staff engineering judgment. During the Exelon power uprate review in 2001 and the from the draft preliminary conclusion, 
review of a later valve selpoint amendment in 2004. the staff exercised reasonable and well- '."'1th updates to the statement of the 
informed engineerjng judgment when concluding that the PSVs were unlikely to stick oP-fill.!LlL "i_nfa.;:;.e-rre.a.ad"""'"'st""an_d;;..;:a""'rd::.a. ______ _ 
fail to reseat). The non-escalation position does not establish specific standards for valve 

ua · catio o t o -esc la ·on pos ition, standard alone. provides po basis for rejectin e 
licensee's reliance on EPRI valve testing. Further, the 2015 backfit identifies no omissions or 
mistakes In the EPRI testing or in the licensee's or the staff's earlier evaluation of this testing . 
Therefore, the Panel concludes that the position on valve qualification in the Backfit SE is a new 
or modified Interpretation of what constitutes compliance. 

The Panel's evaluation relative to treatment of PSV failure potential includes an assessment of 
the following references. 

2.1 197110 CFR Part 50 Appendix A, Footnote 2 

In 1971 , the Atomic Energy Commission published the General Design Criteria (10 CFR -PaJ:t 
50, Appendix A) which had been under development since 1968. The introduction to Appendix 
A addresses "Single Failure" in the section on Definitions and Explanations. The paragraph on 
single failures Includes a footnote staling: "The conditions under which a single failure of a 
passive component in a fluid system should be considered in designing the system against a 
single failure are under development." [(emphasis addedlJ 

2.2 1977 SECY-77-439 

In response to several staff concerns and differing views on the subject of application of the 
single failure criterion , the Acting Director of NRR issued a Commission paper "[t]o inform the 
Commission of the present status and future use of the Single Failure Criterion as a tool in the 
reactor safety process." In part, that paper addressed the application of the single failure 
criterion to passive components in fluid systems, stating that "(a]ppllcation of the [single failure] 
concept is complicated by the interrelationships between the various fluid and electrical systems 
and their supporting auxi liaries in a nuclear power plant. Furthermore, there is a need to 
stipulate the events and associated assumptions which must be considered during application 
of the Single Failure Criterion ." 

SECY-77-439 specifically spoke to how "additional passive failures"- that Is, failures in addition 
to the initiating event-had been and should be addressed, stating /emphases added): 

During subsequent years [since the single failure footnote quoted above was 
published] staff assumptions regarding the nature of passive failures which 
should be considered have not been corn letei consistent and there has been 
some disagreement. However, on the basis of the licensing review experience 
accumulated in the period since 1969, it has been judged in most instances that 
the probability of most types of passive failures in fluid systems is sufficiently 
small that they need not be assumed in addition to the initiating failure in 
application of the Single Failure Criterion to assure safety of a nuclear power 
plant. ~~s-aGfled.j 

- 7 -



The paper also stresses the use of engineering judgment relating to the probability of 
component failure and does not suggest that valve "certification" or "qualification" in accordance 
with Amefican So~y...ef..M&Gt:laAiGal-eRg+neef&-fASME~ standards should be invoked as the 
basis for such decisions. 

2.3 1979 TMI Action Plan item 11.D.1 

As an element of the TMI Action Plan (NUREG-0585 and NUREG-0737), the NRC staff required 
licensees to address the capability of relief and safety valves to perform their intended functions 
without failure. Specifically, Item 11.D.1 states that "[PWR and BWR] licensees and applicants 
shall conduct testing to qualify the [RCS] relief and safety valves under expected operating 
conditions for design-basis transients and accidents. " NUREG-0737 specified provisions for 
then-operating nuclear power plants and applicants for operating licenses and holders of 
construction permits to address the TMI Action Plan items, including Item 11.0.1. NUREG-0737 
stated, for the performance testing of relief and safety valves for Item 11.D.1 that '' (t]he testing 
should demonstrate that the valves will open and reclose under the expected flow conditions ," 
with reference to planned EPRI testing and other generic industry test programs. 

Although limited in scope, the EPRI test results did not identify any generic issues with PSVs or 
PORVs sticking opeh following water relief. The historical record shows that the word "qualify" in 
this TMI Action Plan item was not intended to refer to ASME valve certification or qualification. 
Instead, "qualify" was used in a less formal sense to refer to a reasonable judgment that the 
valve would open to relieve pressure and then reliably reseat. As referenced in NUREG-0737, 
the EPRI test program was the widely used approach to address TMI Action Plan Item 11.D.1 at 
PWR nuclear power plants. In a letter dated July 27, 1982, the Westinghouse Owners Group 
submitted WCAP-10105 to the NRC to demonstrate the acceptability of the EPRI testing 
program for PSVs and PORVs in Westinghouse-designed PWRs. 

2.4 1988 and 1990 NRC Letters on TMI Action Plan Item 11.D.1 for Byron and 
Braidwood 

A 1988 letter from the NRG staff to the licensee for Byron found the licensee's reliance on EPRI 
testing of PSVs to be acceptable.J The SE states that the test program was designed "[t]o 
reconfirm the integrity of the overpressure protection system and thereby assure that the 
[GDCs] are met." The SE contains no reference to or suggestion of a need to undertake 
additional activities such as certification in accordance with the ASME Boiter and Pre&St/Fe 
-Ve&Sel-Gee&-fBPV Code1. In 1990, the use of the EPRI test program was also found similarly 
acceptable for Braidwood.~ 

2.5 Westinghouse NSAL-93-013 and Supplement 1 

In 1993, Westinghouse sent NSAL-93-013 to operating nuclear power plants in response to its 
discovery that potentially non-conservative assumptions had been used in the licensing analysis 
of the IOECCS event. Westinghouse recommended that lticensees determine if their Pressurizer 
Safety Relief Valves (PSRVs)5 "are capable of closing following discharge of subcooled water." 

3 L. N. Olshan to H. E. Bliss, "NUREG-0737. Item !I.D.1, Performance Testing on Relief and Safety 
Valves for Byron Station , Units 1 and 2." 

4 S. Sands to T_ Kovach , "NUREG-0737, Item 11.D.1, Performance Testing on Relief and Safety Valves for 
Braidwood Station , Units 1 and 2" 
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Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse also noted that "licensees may have qualified these valves in 
compliance to NUREG-0737, Item 11.D.1.'' If the PSRVs were not designed or qualified for 
subcooled water relief, Westinghouse r,ecommended that licensees reevaluate the IOECCS 
event with three possible options of (1) reducing emergency core cooling system (ECCS) flow 
used in the safety analysis, (2) using a less restrictive operator response time, or (3) crediting 
the use of one or more PORVs to help mitigate the accident. 

ommcnl [MASI: I took this from the 
Summary. The Discussion section 
should su ort the Summar , 

/ Comme11t (MASI: It's not clear to me 
/ what this sentence Is establishln . 

I I 
In Supplement 1 to NSAL-93-013, Westinghouse alerted licensees to potential reduced time for 
operator action if a positive displacement pump (a typical part of the CVCS) were in service , and 
to the need to qualify the PS RVs and the piping downstream of the PSRVs and PORVs if water 
relief from the pressurizer is predicted . Some licensees submitted license amendments that 
Involved improvements to the PORVs and their circuitry to avoid water relle,f through the PSVs 
(e.g ., Diablo Canyon in 1996, Salem In 1997, Millstone 3 in 1998, and Callaway in 2000). The 
NRC staff review and approval of those proposed Improvements relied oh engineering judgment 
relative to the various test information and PORV cirouitry upgrades described by individual 
licensees . In 1997, Exelon submitted an LAR for similar PORV Improvements at Byron and 
Braidwood , but that request was later withdrawn. 

'1 /, 

f I 

ii 
I / 

1 ' 

1 I 
As Indicated below, the Panel's sampling review found two licensees, in addition to Byron and 
Braidwood , that chose to address this issue on the basis of safety valve capability lo relieve 
water based on the testing done in response to TMI Action Plan Item 11.D.1. I I 

II I 2.6 2001 - 2006 Power Uprate Reviews and License Amendments , I 
As part of the 2001 power uprate review for Byron and Braidwood, the NRC staff approved the / / 
analysis of an IOECCS (UFSAR Chapter 15.5.1) that Included pressurizer fllllng, PSV water 11 I 
discharge, ECCS termination , and PSV closure. In support of the 2015 backfit, the NRC staff l 
suggests that the 2001 license amendment was predicated on the NRC's mistaken belief that J 
the valves were ASME-qualified (certified). However, a review of the SE and associated RAls , 
shows that, In 2001, the NRC staff was well aware of the nature of the EPRI testing being relied / / 
on. [ he P@nel did not find anx evidence that the licensee claimed or the NRC staff believed that 1 / 
the va lves were "qualified" In an ASME certification sense; rather, the record shows thorough 
consideration of the testing conducted on valves of the type installed at the plant and a technical / 
judgment that this testing provided appropriate qualification . 

I 
I 
I 
I 

The Panel's conclusion was confirmed via discussions with the Individual who was the 
responsible Section Chief in the Reactor Systems Branch at the time. He informed the Panel 
that the 2001 license amendment was based on the exercise of staff engineering judgment and 
there was no discussion of ASME certiffication or qualification of valves. In addition, the NRC 
approved power uprates for other nuclear power plants that Included NRC staff evaluation of 
water relief through PORVs or PSVs based on test informatfon provided by individual licensees. I 
In 2001 , the NRC granted a power uprate for Shearon Harris that Included the operability of 11 
PORVs and PSVs during the discharge of subcooled water, referencing (rMI Actioh Plan Item 1 
JI.D.1.J!ri_~ Q06, _t~..tJJiC 9!.filrt.~~P.9.'•Y]~EJ!~~!~9~~~~ver ~lfil tl:lat--Th~ S§ for !his __ J 

5 --The Westinghouse use of the term PS RVs is technical ly incorrect, In that the valves In question 
should be designated as ' Safety Valves" or "Pressurizer Safety Valves'' as they are by the manufacturer, 
in the ASME BPV Code, and by the licensee. This difference in terminology Is not significant to any of the 
findings or conclusions in this report. 
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amendment referred to RIS 2005-29 and found reasonable assurance that the PSVs would 
adequately discharge water and reseat following a spurious safety injection actuation, based on 
the EPRI test data from 1981 and an evaluation of the temperature of the liquid being 
discharged. 

During the NRC evaluations of license amendments since the TMl-2 accident, the NRC staff 
has specified In some SEs that a PORV or PSV would be assumed to slick open if ii was not 
qualified for liquid service. To address this concern, the NRC staff reviewed and accepted a 
variety of test information (including EPRI , Wyle, and vendor testing) from individual liGen ee 
licensees for the capability of PORVs or PSVs to reseat following water relief. A specific 
requirement for the PORVs or PSVs to be certified under the ASME BPV Code as capable of 
passing water and reclosing was not found in the reviewed sample of SEs. 

In 2004, NRC Issued a license amendment for Braidwood and Byron granting an adjustment lo 
the PSV setpoints . In an RAI , the NRC staff requested that the licensee perform a quantitative 
analysis regarding the number of cycles during which the PSV would pass water and the 
temperature of the water being discharged. In its SE, the NRG staff concluded that the 
reanalysis was acceptable to assurefor assuring that the PSVs will remain operable following a 
spurious safety injection event. 

2.7 2005 RIS 2005-29 

In 2005, the NRC staff Issued RIS 2005-29 "to notify licensees of a concern identified during 
recent reviews of power uprate [LARs). " The RIS addressed the manner in which some 
licensees acted in response to NSAL-93-013. The RIS was issued at the division level in NRR 
and did not include office-level review or concurrence, The RIS was not formally reviewed by 
CRGR. Although no documentation was found , It appears that the lack of a CRGR review stems 
from the assertions in the RIS such as these: 

• 

• 

"This RIS requires no action or written response and, therefore, is not a backfit under 10 
CFR 50.109. Consequently, the NRC staff did not perform a back fit analysis." 

'This RIS Is Informational and pertains to a NRC staff position that does not depart from 
current regu latory requirements and practice." 

A key statement in RIS 2005-29 is the following [{emphasis addedJh 

The NRC staffs position is noted in the power uprate review standard, as follows: 
"For the [IOECCSJ and [CVCSJ malfunctions that increase reactor coolant 
inventory events: (a) non-safety-grade pressure-operated relief valves should not 
be credited for event mitigation and (b) pressurizer level should not be allowed to 
reach a pressurizer water-solid condition." 

However, the ?Gwer Ypratecited Rreview S.§_tandard (RS-001 2003) , which is explicitly limited to 
EiXtended ower u rates states that '' [l]he staff does not intend to impose the criteria and/or 
guidance in this review standard on plants whose design bases do not include these criteria 
and/or guidance. No backfitting Is intended or approved in connection with the issuance of this I 
review standard." I 
This intent of RS-001 to define and clarify the scope of power uprate reviews, but not impose J 
new requirements or new interpretations of requirements (f., ., "AO-b cKr~ :'..}Mas confirmed in •• 
personal discussions with the NRR manager responsible for developing and issuing RS-001 . 

• 10 -

ommenc [MASI: ,he RS statement l is stronger than "no backfit" . It is "no 
{ forward fit" too . 

I 

I 
I 
I 
I 

I 
j 

I 

I 



trhereforEt.~!?JJ!~~IYJ!?Jh.~.B!§.~~~t~.rri.~.n~.0.~!ttl~I.!ti..~.B.~:QQ.1.[~Y..i~\X-~t~D.Q_sl.l(}.0.£! ________ ( ••• -- ommenc I TJ: Check--think this 
RIS 2005--029-29 documented "known and established standards of the Commission .'' ' -, changed in Michael 's review of the ,, 

'\ short findin s. 
The Panel also notes that neither RIS 2005-29 nor its draft Revision 1 discuss water relief 
certification requirements in accordance with the ASME ~ ~c_!~._ln fapt, a~t{lt~.d.abo'!e,____ _ ~r:;:~~~~MASI: With the edit above. 
the NRC issued a 2006 power uprate amendment for Beaver Valley in which the SE cited RIS ·--~-. >==================< 
2005-29 and yet relied on the EPRI testing data to address the concern . omment fMA (: Both the BPV and 

OM codes are referenced by the staff 
in the backfit. 2.8 2005 SECY-05-0138 

In August 2005, the NRC staff issued SECY-05-0138, ''Risk-Informed and Performance-Based 
Alternatives to the Single-Failure Criterion." SECY-05-0138 presents a comprehensive history of 
the application of the single failure criterion including extensive discussion of the treatment of 
passive components in fluid systems. The paper acknowledges that "[o)ne particular issue 
identified in this project is the continued existence of the footnote to the defi nition of single 
failure in 10 CFR 50 Appendix A stating that the regulatory position on considering passive 
failures in fluid systems is under development," The paper quotes from SECY-77-439 
(discussed above) and recognizes that in current practice , as in 1977, lAat--"[p)asslve failures in 
fluid systems are generally excluded from single-failure assessments." 

SECY-05-0138 presents three alternatives for using a risk-informed and performance-based 
approach to address the single failure issue. The paper states that "[a)II alternatives could 
include developing a position on single passive failures in fluid systems to replace the footnote 
now in 10 CFR Part 50 Appendix A definitions." 

The paper also makes it clear that, with few exceptions, neither the NRC staff nor the 
Commission has established specific requirements relating to the treatment of passive 
component failures in flu id systems. The Panel believes the existence of this Commission 
paper, contemporaneous with discussions on potential safety valve failures (e.g., RIS 2005-29), 
makes it clear that no specific "established standards" on safety valve failures had been 
developed between 1977 and the time ,of the Byron and Braidwood powei:--1::1prate 
ee£isiooslicense amendments in 2001 and 2004. 

Comment (MAS(: We reference 
"2007" in lhe summary, but don't give 

, support for that in the Discussion. So, 
! I have added lhls from the draft 
/ relimina Rndln s. 
I 

I 
I 
! 

I 

I 
I 
I 

2.9 Standard Review Plan (SRP) Section 15.5.1 (2007) / 

§RP Section 15.5.1 (2007} states , "The 12ressurlzer safetJ:, valves~ too, mal' be assumed to ___ ___ J 

reseat ro erl after havln felieved water· but onl If such valves have been uallfied for water 
relief." However, this section does not reference ASME requirements for qualification. 

2.10 NRR 2015 Compliance Backfit Finding and the Appeals 

The NRR 2015 compliance backfit (October 9, 2015, letter to Exelon) is predicated on the 
following positions (emphases added): 

• "water relief through a valve thal is not qualified for water relief will cause that valve to 
stick in its fully open position" 

• "the licensee ... has not applied the single-failure assumption" 

• "nor have they provided ASME water qualification documentation for the PSVs .. . the 
ASME_ .. . _original Overpressure Protection Report ... lnservice test history .. . including 
both water and steam tests" 
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The compliance backfit then argues that the IOECCS ~GG-j3eF-4.t:le-G9G--<:lefiruliefH.'IM--a 
GeMilieA-1+-eveAt IA the ANS-Gla&StflGatieA,-6)'Stem--aEle13ted-ln-t.Re--ByroA aAd BraiElwooa ,/ 

I- Commenl IMA I: This parenthetical 
seems unnecessary and Interrupts the 
flow. Ui:;'.SAR~-would escalate to.a more severe event. Such an escalation would be c_ontraty_to the __ / 

Byron and Braidwood licensing basis (i .. e., contrary to the ANS non-escalation position) and 
could be in non-compliance with the GDCs (as Included in the Byron and Braidwood licensing , 

/ Comment !MASI: There was already 
a section describing all of the 

basis) since an IOECCS with a stuck-open valve had not been analyzed and shown to meet tQ / 
appropriate criteria for an AOO. / 

{rh ~neijlas rev-iawee-th&-Getebeir-9,:?Q1{iJ_~Mit letter te E-><elo~~~loR-respenss aAd __ / 
at)peal-lett~et-GeGem~.ffife«ed le as tl:le NRR aJ')~Ylllple-dewmerus 
3568Glated.wlt~e NRR aweal,-lR~Eliflg+ 

documents reviewed . 

J Comment IMASJ: Should this be a 
1 "musr? The way the backfit is 
/[ worded, It sounds like NRR Is saying 
: that thev must be assumed to fail. 
' 

~e-~18A-meetlRg-f}f868AlalieA-Gf-March 7, 2Q :l-e-ifK:lef~6-04heir-a131)eal 
/ Comment [MASJ : Do we ever answer 
/ this question? I don't think so. I think 
I: the first two questions cover It and this 
i 
' 

!Re-NRR-aweal-paAel meetiRg-mlootes-{JanuafY 16, 20~ · ~n.,a.y-a, -2-01-0;---feoruary 25. 
201€i; and March Hi, 2019) I 

I. 

/ bullet should be deleted. 

: l Commcnl !MASI: This is my guess at 
/ ! what Is aolna an. 

a--memerandtlffi-Goou~R&NRR-ai;ii:ieal paAol member (A. Gooy--te 
Mc Bailey r Marnh 21 . 20-16) 1 / I , 

Ji, :/. 

/ Commenl !MAS[ : I'm not following 
i/ lhls, In part because of the jargon and 
:/ in part because of the syntax. 
, Syntactically, th is Is saying "failure as 

~ a. 201€i , aµpoal respeAse by the dfreeter er ~JRR, iAcludiA9 the NRR appeal paAel 's 
f6l*}ft 

/ an A and not a B but a C." '/' 
I 1!1 
1/11' /,1 

A8-A~e-¥ieusly, ExelGA-8f)µealed to the NRG EDO, an~AAl-ided a lett8f-6uµpertiAg 
~µeal; the Panel-reviewed these documents as well , 

Based on a review of all the relevant documents, and discussions with numerous parties 
involved in the orig inal review and the compliance backfit-pmpGSal, the Panel has developed a 
good understanding of the regulatory requirements and practices, the potential safety issues, 
and backfit rule obligations. The Panel has determined that the numerous, complex, and 
detailed regu latory and technical issues all depend on the answers to three critica l questions on 
valve performance, namely: 

• Must the PSVs in question be assumed to fail because of the lack of ASME certification 

l'//i 1:/ 
.J;; ,,,, 

/ 1 I J 
I• I I~ I 
:E / •I • 

for water discharge? / / 
I I 

t,..1a >l_the PSVs be assumed_to fail in accordance with the GDC "single failure" ------··· / j 
requirements? : 

It the single failureh,ssumQ_tion is aQglied (???),~2[~ he B ron or Braidwood PSVs so f 
likely to fail and to stick open, given liquid water discharge, that the NRC staff must / 
assume their failure as a norma I consequence of that condition and not as an 1. 
"Independent fau lt," but as a consequential failure l ____ ___________________________ __________ J 

• 

• 

In their. October 9, 2015, letter to Exelon, the NRC staff indicates that "[o]ne assumption that is 
particularly important to the non-escalation criteria is that water relief through a valve that is not 
qualified for water relief will cause that va lve to stick in its fully open position" [emphasis added). 
The Panel concludes that this issue, the treatment of potential va lve failure , is not only 
"particu larly important," it is the critical Issue upon wh ich the compliance backflt hinges. 

• 12 • 

Since this report has an audience that 
Includes lawyers and will ultimately 
include regular people, I think these 
concepts needs more explanation, or 
we can iust delete the bullet. 



3 RESPONSE TO THE EDO QUESTIONS / ommenc !MASI: In the next round of 

/ 
review, we need lo officially define 
abbreviated titles for these documents 

/ and conslstentl use them lhrou hout. 
In establishing the Panel , the EDO asked the panel to answer five specific questions, as well as 
evaluating the overall appropriateness of the October 2015 backflt. The answers to these 
questions are provided below. / om111e11t JMA 'J: I don't think there Is 

I' j' the need for qualification. Adding the 
adjective makes It look llke we think 3.1 Were the approvals based on a mistake? If so, what was the mistake and 

what are the implications for Braidwood and Byron? 
/
• l some mistake was made, just 11ot a 

/ cate orical one. 
In responding the question, the Panel has considered the differing views of the NRR staff and 
the licensee on this Issue. Those positions are summarized below: 

I . 
I I 

In the t,,iay 3, 2016, letter to Exelori.lh~.~R.G.~!~J':L9l~!!.1!.t.h~f1U~-~-t:!.~£-~r~~QJ.Q. ______ ___ ./ / 
approving a sequence of events that allowed the [IOECCSJ, [CVCSJ malfunction, and 

• 

inadvertent opening of a pressurizer safety or relief valve analyses in the 2001 and 2004 { 
[SEs]" and "the NRC staff understood the PSVs to be qualified for water relief when, in I 
fact, they were not." f 

Exelon claims, in ~f-!§.December 8, 2015, backfit appeal letter, that "the compliance I • 
exception requires more than simply asserting that the prior staff approvals were /' 
wrong- the NRC must demonstrate that the prior approvals were erroneous because of / 
an omission or mistake of fact at the time of the approval. The NRC has not made that 
case here." 

I 

The Panel concludes that, In 2001 and 2004, the NRC staff did not misunderstand the / 
qualification status of the PSVs and that it was not a pale9erica[m\stake to underta~e a review J 
of or make a technlcally-_based safety finding on the likely successful performance of the 
valves. In the Panel's opinion, the actions of the Reactor Systems Branch in 2001 to reach out 
to the Division of Engineering/Mechanical Engineering Branch fol' expert technical review 
assistance was both appropriate and neteweFtRycornmendable. The NRC staff reviewers 
involved in the 2001 power uprate review were among the most experienced and senior 
reviewers in their areas of expertise. The NRC staff valve expert involved in the review was the 
agency's most knowledgeable Individual on PSVs and lhe relevant ASME Code requirements. 
and was a nationally recognized expert. The Panel cannot agree that the NRC staff was 
misinformed, Ill-informed , or In error, or that lhey-)!_made incorrect or inappropriate decisions. 

3.2 What is the known and established standard for water qualification of 
PSVs? 

The Panel concludes that In 2001 and 2004 and at present. the known and established standard 
of the Commission is that the failures of passive safety valves need not be assumed to occur 
following water discharge if the likelihood is sufficiently small, based on wel I-informed staff 
engineering judgment. No more detailed or prescriptive standard has been promulgated by the 
Commission. 

3.3 What is the known and established standard for progression of postulated 
events between categories of severity? 

For Byron and Braidwood, the standard for progression of postulated events between 
categories of severity is set forth in the UFSAR as described above. However, this event 
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progression standard does not estabHsh specific standards for va lve qualification. Therefore, It 
Is not the bass for a compliance backfil given this set of facts. 

In answering this question, the Panel was also asked to include a discussion of RIS 2005-29 / 
and the draft Revision 1 that was issued for public comment in 2015. 

The Panel has reviewed the issue of "event escalation" as discussed in the compliance backfit /
1 

and in RIS 2005-29 and the draft Revision 1. [rhe Panel concludes that the IOECCS (an AOO 
per the GDC definition and a Condition II event in the ANS classification system adopted in the 11 
Byron and Braidwood UFSARs) would escalate to a more severe event if a PSV were to slick 
open, or if both a PORV stuck open and Its block valve failed to close. Such an escalation would I 
be contrary to the Byron and Braidwood licensing basis (i.e., contrary to the ANS non-escalation / 
position) and could be In non-compliance with the GDC (as included in the Byron and I 
Braidwood licensing basis), since an IOECCS with a stuck-open valve had not been analyzed / 

and shown to meet to approprfate criteria for an AO~ ···---------·----·-------... ·-···j 
3.4 Does the current licensing basis for Braidwood and Byron comply with the 

applicable regulations? Is it adequate to provide protection to public 
health and safety? 

The Panel concludes that Braidwood and Byron do comply with the applicable regulations 
based on the UFSAR analyses, which the NRC staff found acceptable through a reasonable 
and technica lly sound evaluation using appropriate Commission safety standards. 

3.5 Given that Exelon suggests that the NRC pursue a cost-ju,stified substantial 
safety enhancement backfit, what is the contribution to overall plant risk of 
the current configuration at Braidwood and Byron? 

The Panel requested the Office of Nuclear Regulatory Research to provide information and 
insights on the risk significance of the sequence at issue, to assure that the Panel's judgments 
were being made with a full understanding of their significance, and to assist In responding to 
the EDO question. 

The Panel is aware of and sensitive to two important issues related to this question. First, NRR, 
not the appeal Panel. is responsible for any decisions on alternative application of the backfit 
rule to this issue (through the other categories of adequate protection or cost-Justified 
substantial safety enhancement). Second, the Panel does not wish to imply that "the 
contribution to plant risk" should be seen as the only measure of enhanced safety. The issues of 
event classification and the non-escalation of events are essentially defense-in-depth concepts. 
Defense in depth has a recognized role and value in the regulatory process. The Panel is also 
aware that not every defense-in-depth feature has the same safety significance, and that the 
estimated risk significance (measured in core damage frequency) is very relevant. 

Within the context su ested above, the Panel concludes that the contribution to overa ll plant 
risk is very small 

4 SUMMARY AND CONCLUSIONS 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception. Therefore, to 
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connection to the RIS? This seems 
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address the appeal of the proposed compliance backfit, the Panel has focused on determining if 
this case Is most appropriately characterized as one in which the NRG--staff--aM..-t~e-licensee 
"failed to meet known and established standards of the Commission because of omission or 
mistake of fact," or rather as a case of a "new or modified interpretations of what constitutes 
compliance ." 

ommenc [MASI: It asserts that the 
I NRC was mistaken In thinking that the 
/ valves were water qualified, as stated 
1 In the next ara ra h. 

I 
The NRC staff's compliance backfit argument depends on two separate determinations: the / 
assumed failure of PSVs to reclose after passing water and the necessity of preventing "event 
escalation" (i .e., the position that "an incident of moderate frequency should not generate a i 
more serious plant condition without other faults occurring independently"). For the backfit to be /i 
valid , both of these determinations must meet the above compliance backfit standard by 
involving failure to meet known and established standards of the Commission. / 

In the first of these determinations, the NRC staff's compliance backfit finding is based on the 
assumption in the SE that the PSV fails to reclose given the absence of "ASME water / 
qualification documentation ." .r-1=1&-GGfflf)liance backfi~ ssern.-thai-6taff..was-r-fll6taken in Ysii:tfl 
expert-leGh iGal judgmenijmd-i _ F&viewin.§.tl'le.tioonsee:e-swemiHakleoomenJLAR...iha-€?Rl~va1Wl J 

test results (performed in response to an t>JRC requirement (TMI l\Gtion Item ILD.1) and 
~ -&vi 1:JSl;i eyalvated-a1:\G-foui:1G-.:1ccept ~RG-slaf:ft, 

As indicated in the compliance backfit proposal, the 2001 NRC staff SE for the Byron and 
Braidwood power uprate did involve a technical evaluation of safety valve capability and likely 
performance under water-discharge conditions rather than a simple assumption of a faHure . The 
NRC response to the Exelon first appeal lndicates that "the 2001 and 2004 approvals occurred 
because the NRC staff understood the PSVs to be qualified for water relief when , In fact, they 
were not." 

The Panel has carefully considered these views and has reviewed the relevant documents 
Including the NRC staffs RAis and the licensee's responses, the NRC staff SE Input, and the 
final staff SE written at the time of the 2001 power uprate review. The Panel did not find any 
evidence that the licensee had claimed or the NRC staff had believed that the valves were 
"qualified" in an ASME certification sense; rather, the record shows thorough consideration of 
the testing conducted on valves of the type Installed at the plant and a technical judgment that 
this testing provided appropriate qualification . 

The Panel concludes that the NRC staff did not misunderstand the qualification status of the 
PSVs and that It was not a sateger~sal-mislake to undertake a review of or make a technically 
based safety finding on the likely successful performance of the valves. In the Panel 's opinion, 
the actions of the Reactor Systems Branch in 2001 to reach out to the Division of 
Engineering/Mechanical Engineering Branch for expert technical review assistance was both 
appropriate and ne~commendable. The NRC staff reviewers involved in the 2001 power 
uprate review were among the most experienced and senior reviewers In their areas of 
expertise. The NRC staff valve expert involved In the review was the agency's most 
knowledgeable individual on PSVs and the relevant ASME Code requirements, and was a 
nationally recognized expert. The Panel cannot agree that the NRC staff was misinformed, ill
informed, or in error, or that tt-i y,,itmade incorrect or inappropriate decisions. 

In the Panel's opinion, three related technical and regulatory positions underpin the backfit: 

• ASME water qualification (certification) documentation is required if a valve is to be 
assumed to reclose after passing water. 
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• Water relief through a steam-qualified valve will cause that valve to stick in its fully open 
position . 

• PSVs are subject to a single-failure assumption . 

cunm~nt !MASI: Why the reference 
to 2006? Do you mean the Beaver 

/ Valle ower u rate? 

Comment (MASI: Not all of these /. ~==========================<: 

None of these positions were ''known and established standards of the Commission" in 2001 or // events were decisions 
2004 for determining when it was appropriate to assume a failure of PSVs to reseat. In fact. they // 
were not "known and established standards of the Commission" In 2005 (R IS 2005-29) p r 2006 // yr 2007 SRP Section 15.5.1 e -&ff! 1la1 <looisioo&-were-illad1 / 

Moreover, two of these positions do not appear to be "established standards of the 
Commission" at present. The call for ASME certification first appears in the Exelon compliance 
backfit. The call for use of the single fai lure criterion first appears in proposed 2015 Draft 
Revision 1 to RIS 2005-29. 

The Panel concludes that the standard in place in 2001 and 2004 and at present Is simply that 
the failures of passive safety valves need not be assumed to occur following water discharge if 
the likelihood is sufficiently small , based on well-informed staff engineering judgment. In earlier 
documents addressing tbls topic. beginning wjth NUREG-0737 . The-staAEla,4-i&-alGe-tfl*tM 
ll5e-6f.the word "qualified" or "qualification" implies a general demonstration of capability, such 
as In the EPRI testing done in response to TMI Action Plan Item 11.D. 1. In Ilg ht of nesa-U1is 
standards, during the Exelon power uprate review in 2001 and the review of a later valve 
setpoint amendment in 2004, the NRC staff exercised reasonable and well -informed 
engineering judgment when concluding that the PSVs were unlikely to stick open (i .e ., fail to 
reseat) . 

The Panel has concluded that the position on valve qualification In the 2015 backfil is a new or 
modified interpretation of what constitutes compliance in addressing potential PSV failures 
following water discharge. Although this position represents a well-intentioned and conservative 
approach that could provide additional safety margin, it does not provide a basis for a 
compliance backfit. 

In the absence of a PSV failure lo reseat, the concerns articulated in the backfit re lated to event 
classification , event escalation, and compliance with 10 CFR 50.34(b) and GDCs 15, 21 , and 29 
are no longer at issue. 

The Panel's findings therefore support the Exelon backfil appeal. 

5 ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backflt appeal , the Panel believes it is important 
to acknowledge, and for the NRC staff and licensee to appreciate, that water discharge through 
an PSV not specifically designed for such service is undesirable and should be minimized or 
avoided as a matter of conservative engineering and prudent operations. The Panel concludes 
this while fully aware that the event sequence being considered appears to be of little safety 
significance. Nonetheless, operator training and emergency procedures lo terminate the event 
before pressurizer filling , as well as the use of PORVs rather than relying solely on PSVs, are 
clearly preferred prudent measures, whether they form the facilities' UFSAR licensing basis and 
are assumed In the accident analyses or not. 

• 16 -



APPENDIX A: HISTORY OF THE BACKFIT RULE AND THE COMPLIANCE 
EXCEPTION 

The Backfit Rule 

Title 10 of the Code of Federal Regulations (10 CFR), Section 50.109, "Backfitting," was 
originally promulgated in 1970 (Volume 35 of the Federal Register (FR), page 5317). Because 
of perceived deficiencies in the rule, the U.S. Nuclear Regulatory Commission (NRC) 
substantially revised it in 1985 (50 FR 38097). The 1985 rule was challenged in court, and the 
U.S. Circuit Court for the District of Columbia (O.C. Circuit) vacated this rule in its entirety. The 
D.C. Circuit took this action because it concluded that the revised rule could be interpreted to 
allow the NRC to consider costs in defining or redefining what is required for adequate· 
protection of the public health and safety. Union of Concerned Scientists v. U.S. Nuclear 
Regulatory Com 'n, 824 F.2d 108, 119-20 (1987) . In response, the NRG revised the Backfit Rule 
in 1988 (53 FR 20603) to remove any implication that costs could be considered in defining or 
redefining adequate protection . The 1988 revisions only differed from the 1985 rule to the extent 
necessary to address the court's concerns. The 1988 rule was also challenged in court , but this 
time the D.C. Circuit upheld the rule. Union of Concerned Scientists v. U.S. Nuclear Regulatory 
Com 'n, 880 F.2d 552 (1989) . 

In its current form, 10 CFR 50.109(a)(1) defines backfitting as~ 

..'.'..:.!..!-the modification of or addition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility ; any 
of whlch may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position -.--;-..,_,__,_ .'.'. 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection.'' 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 1 O CFR 50.109(a)(2) 
and (a)(3). The first exception , the compliance exception, applies if the "modification Is. 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." 10 CFR 
50 .109( a)( 4 )(i ). The second and third exceptions relate to actions ensuring adequate protection 
or to actions that involve defining or redefining adequate protection. 10 CFR 50.109(a )(4 )(il)-

00 

Commission Policy 

The Commission addressed its Intended application of the compliance exception in the 1985 
rulemaking (50 FR at 38103): 

The compliance exception is Intended to address situations In which the licensee 
has failed to meet known and established standards of the Commission because 
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of omission or mistake of fact. It should be noted that new or modified 
Interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard . 

In the 1985 rule , the Commission acknowledged that staff interpretations of regulations are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfil.'' -Id. at 38102. The Commission also stated, "Many of the most important 
changes in plant design , construction, operation, organization , and tra ining have been put in 
place at a level of detail that is expressed in staff guidance documents which interpret the intent 
of broad, generally worked [sic] regulations." -Id. al 38103.6 

Backfitting Guidance 

ommenl (MAS(: I decided to 
, reorgan ize the excerpts under two 
i headings to give some semblance of 
i oraanlzation. 

I 
} 

I 
Extensive information regarding the appropriate implementation of backfitting is provided In the 

1
/ 

NRC's 1990 Backfilling Guidelines (NUREG-1409). Relevant excerpts and summaries from this 
guidance are provided below. i 

I 

A p_li able e l~fQIY....S.taff Position~--------------------------------------------------------------- / 
According to NUREG-1409. +!o be a backfit. "a new or revised staff position or requirement 
must be Involved, that is, there must be a change in content or applicability of the previously 
applicable regulatory staff position (in the direction of increased safety requirements) ..... "-fa~ 
An applicable regu latory staff position is a requirement or position already specifically imposed 
on or committed to by a licensee. Examples of applicable regulatory staff positions include: 

• A--i:e(tl,JJFeffieAI or positiefl..alfeaGy-s~Gatly iR1posed OR or GOFAFAitted to by a licensee 
is-Galleo-an-af)plisaele-r~ulat0ry-s-taf.f-posllioo,.+l:lefe-af'e-Sever-akliffereAt-ty~-pesltiaA&; 
sush-as 

• legal requirements, as in explicit regulations , orders, and plant licenses and in 
amendments, conditions, and technical specifications 

• written licensee commitments such as those contained in the final safety analysis report, 
licensee event reports , and docketed correspondence, including responses to NRC 
bulletins, generic letters, inspection reports, or notices of violation and confi rmatory 
action letters 

• NRC staff positions that are documented explicit interpretations of more general 
regulations and are contained in documents such as the Standard Review Plan , branch 
technical positions, regulatory guides, generic letters, and bulletins 

i:;-ef-#le-p1,irf)08&-0f l:lis..re~r~--Gi=laAge-ifl-1-Ae-a~p~ele-r~HlateFY staff ,:iesit.ieA-w~l-ee 
Sll9&8f1U0Atly-r-efefr.ed-lo-as-a-new OH0Vffied-positieA, 

A similar list of examples Is provided in Inspection Manual Chapter 0514 (1988), whlch+his 
maooak:l=laf}teF is included as Appendix D to NUREG-1409. The manual chapter was 
referenced in the 1988 rulemaking , and a working draft was provided to the Commission in 
SECY-88-102 for information. The manual chapter provides a definition of "applicable regulatory 

6 The 1988 rulemaking neither revised the compl iance exception as stated in the 1985 rule nor provided 
additional guidance on its Interpretation. 
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staff positions" that is slightly more detailed than the definition in NUREG-1409. This definition is 
quoted below, with additional detail beyond the NUREG-1409 emphasized in underlined text. 

Applicable regulatory staff positions are those already specifically imposed upon 
or committed to by a licensee at the time of the identification of a plant-specific 
backfit, and are of several different types and sources: 

a. Legal requirements such as in explicit regulations , orders, plant licenses 
(amendments, conditions, technical specifications). Note that some regulations 
have update features built in, as for example, 10 CFR 50.55a, Codes and 
Standards. Such updlate requirements are applicable as described in the 
regulation . 

b. Written commitments such as contained in the [Final Safety Analysis Report] , 
[Licensee Event Reports], and docketed correspondence, including responses to 
Bulletins, responses to Generic Letters, Confirmatory Action Letters, responses 
to Inspection Reports , or responses to Notices of Violation. 

c. NRC staff positions7 that are documented , approved, explicit interpretations of 
the more general regulations, and are contained in documents such as the 
[Standard Review Plan] , Branch Technical Positions, Regulatory Guides, Generic 
Letters, and Bulletins; and to which a licensee or an applicant has previously 
committed to or relied upon. Positions contained in these documents are not 
considered applicable staff positions to the extent that staff has, in a previous 
licensing or inspection action, tacitly or explicitly excepted the licensee from part 
or all of the position .s 

How Regulatorv Positions Are Established 

NUREG-1409 provides responses to a number of questions regarding backfitting . The following 
response was given to questions asking, "Is it appropriate for the NRC staff to rely on informal 
or formal communications to other licensees as official NRC positions? What about NRC tacit 
approval of documents?": 

Informal or formal communications to one licensee are not official positions to all 
licensees. Section 053 of Manual Chapter 0514 identifies what can be applied as 
official staff positions in a plant-specific context. They are legal requirements 
such as contained in explicit regulations, orders. and plant licenses: written 
commitments such as contained in final safety analysis reports, licenses event 
reports, and docketed correspondence; and documented , approved explicit 
interpretations such as contained in the (Standard Review Plan], branch technical 
positions, regulatory guides, generic letters, and bulletins. Orders, licenses, and 
written commitments are applicable only to a particular licensee. 

If the NRC staff previously exempted a licensee from a legal requirement or 
approved position, it is not applicable to that licensee for the purpose of backfit 
consideration. Explicit exemption would be done formally in writing . The 

7 Requirements may be imposed by rule or order. Staff interpretations such as examples of acceptable 
ways to meet requirements are not requirements in and of themselves. 

e Imposition of a staff position from which a licensee has previously been excepted is a backfit. 
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Appendix to NRC Manual Chapter 0514 discusses tacit approval under 
reanalysis of issues. Two situations are covered . In the first case. staff review of 
a previously accepted licensee action or program may result in a requested 
change. This would be classified as a backfit because it represents a change in a 
previous staff position and would require a backfit analysis (or a documented 
evaluation if it meets one of the exceptions listed in the backfit rule). In the 
second case, a licensee submittal committing to a specific course of action that 
has not received timely NRC staff review is implemented by the licensee. In this 
case, it is considered that the NRC staff tacitly accepted the licensee's action 
since timely notice to the contrary was not given . If the NRC staff subsequently 
adopts a different position and requests a change in the licensee action, this 
change may be classified as a backfit and thus require a backfit analysis (or a 
documented evaluation if it meets one of the exceptions listed in the backfit rule). 

NU REG also addresses a question regarding tacit approvals by an inspector: "If an inspector 
has previously accepted (i .e. , provided tacit approval of) a licensee's method , does a specific 
request for change constitute a backfit and if so. is a backfit analysis required?" The response 
is: 

Cases where an inspector provides tacit approval are relatively rare . Simply not 
challenging a licensee's practice normally would not be considered tacit approval. 
The only example provided in Manual Chapter 0514 is a case where the NRC 
has indicated tacit approval by not acting in a reasonable time on a licensee 
submittal and the licensee has moved ahead to implement the proposal 
described in the submittal. For the purpose of this question, it would most likely 
arise in connection with review of a licensee response to an inspection report. 

Explicit approval could be provided in an inspection report that states that a 
particular approach is acceptable. However. conclusions of that nature are 
usually made in SEs rather than inspection reports. 

Compliance Backfit Guidance 

NUREG-1409 gives the following response to the question, 
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The Backfitting Guidelines include the question (on page 12) "[h]ow does the backfit rule apply 
to new staff positions that reflect an evolving understanding of technical issues?"~ The response 
is; 

New-oHeVised-staff positioA&aFO-eackfits ·NRen they are imposed on licensees 
and result in a change in structures, systems, design , or procedures (as 
described in 10 CFR 50.109). A backfit analysis is required whenever noi.v or 
f0\46ed positions are imposed to achieve cost justified substanUal safety 
enhancements. A backfit analysis is not required if tho new or changed position 
is imposed to bring a fa~r if it is necessary to provide 
as&uararu;e..o~eqtiate protecti~ose cases, however, a written ovaluatie-A 
is needed to provide the objectives of and reasons for tho modification and the 
basis for invoking the exceptio~ 

An evolving understanding of issues does not, by itself, define which category fits 
a particular backfit. Judgment must be applied to the facts of each particular case 
to determine whether the backfit is for compliance, to provide adequate 
protection, to redefine adequate protection, or to achieve a cost-justified 
substantial safety enhancement. For example, with regard to compliance, the 
1985 statement of considerations for 1 O CFR 50.109 indicates that "the 
compliance exception is intended to address situations where the licensee has 
failed to meet known and established standards of the Commission because of 
omission or mistake of fact_ ... _.new or modified interpretations of what 
constitutes compliance would not fall within the exception_ ... _." 

NUREG-1409 also provides an example where an evolving understanding of technical issues 
resulted in a compliance backfit that was apparently justified for at least some licensees. Tfle 
Backfitting Guidelines further ask (on page 13) if it is "appropriate for the NRG staff-to rely on 
informal or formal communications to other licensees as official NRG positions? V\lhat about 
NRG tacit-awi:o,v.al.af documents?" Tho response--is-:-

lnformal or formal comffi.l:IAications to one licensee are not official positions to au 
licensees. Section 053 of Manual Chapter 0514 identifies what can be applied as 
official staff positions in a plant speeific context. They are legal requirements 
such as con.taiHe~l-isit-Fe§-u**+ons, orders, an~am-liGeA-Ses; 'Nritten 
commitments such as contained in final safety analysis reports, licenses event 
reports, anG-tlocketed correspondence; and documented, approved ox~ 
interpretaU.o~ contained in tho-{Stanaartl-Re.1/iew Plan] , branch technical 
positions, regulatoiy guides, generic letters, and bulletins. Orders, licenses, and 
written commitments are applicable only to a particular licensee. 

If the NRG staff preYiously exempted a licensee from a legal requirement or 
approved position , it is not applicable to that licensee f.or tho purpose of backfit 
seASidoration. Explicit exemption would be done formally in writing . Tho 
Appendix to NRG Manual Chapter 0514 discusses tacit approval under 
reanalysis of issue&.-Two situations are covered . In the first case, staff review of 
a previously accepted licensee action -0r program may result in a requested 
change. This would be classified as a backfit because it represents a change in a 
~us staff position and would require a backfit analysis (or a documented 
evaluation if it meets one of tho exceptions listed in tho backfit rule). In tho 
second case, a licensee submittal committing to a specific course of action that 
Aa6-Aot received timely NRG staff review is implemented by tho licensee. In this 
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case, it is considered that the NRG staff tacitly accepted the licensee's action 
since timely notice to the contrary was not given. If the NRG staff subsequently 
adopts a diffeFent,.pasiti-GR-aAfl..req.yests-a-GAaflge-fA the licensee-ast.G~ 
change may be classified as a backfit and thus require a backfit analysis (or a 
documented evaluation if it meets one of the exceptions listed in the backfit rulet, 

+Re-Backfittin~delines also consider an example in which tho In response to industry claims 
that Bulletin 88-11 lacksed any backfitting justification, the staff responded. +ho respoAse-i-s: 

Although the justification was not printed in the bulletin , NRG Bulletin 88-11 , 
"Pressurizer Surge Line Thermal Stratification," was justified as a backfit. It is an 
example of a backfit that was determined by the responsible NRC official to be 
required as a matter of compliance with existing requirements and commitments. 
The CRGR reviewed the bulletin and concurred. The regulations currently require 
licensees to meet the applicable codes of the American Society of Mechanical 
Engineers (ASME), Boiler and Pressure Vessel Code. Because of the NRC 
staffs concern with the integrity of the surge line, licensees were requested to 
perform their fatigue analysis in accordance with the latest ASME Section Ill 
requirements that incorporate high cycle fatigue analysis . The justification 
provided by the NRG staff was that previously unconsidered thermal stratification 
phenomenon may invalidate the existing analysis performed to confirm the 
integrity of the surge line. 

Subsequently, it was understood that some licensees believed that the NRC 
staffs rationale was in error because they were not committed to the latest 
ASME Section Ill requirements by virtue of their license commitment. However, 
the issue became moot because these licensees undertook the ana lysis 
voluntarily in view of the safety importance of the issue and the fact that previous 
versions of the ASME Code did not completely address the concern. 
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Finally, the Backfitting Guidelines (on page 15) pose the question that "[i]f an inspector has 
previously accepted (i.e., provided taoit approval of) a licensee's method , does a specific 
F0€1Uest-for change constitute a backfit and if so , is a back~t anatysis ro€juired?" The-Fe&f*)n.se 
~ 

Gase&-WRefe-aA-fA.Sf)ector pffilli.Ele-s-tacit approval are relatively rare . Simply ne-t 
challenging a licensee's practice norma-Uy-weuld not be considered tacit approval. 
The only example provided in Manual Chapter 0514 is a case where the NRG 
has indicated tacit approval by not aGti~n a reasonable time on a licensee 
submitta l and the licensee has moved ahead to implement the proposal 
described in tho submittal. ,:;or tho purpose of this €JUostion, it would most likely 
arise in connection with review of a licensee response to an inspection report. 

~icit appro•;al couki-be-pf'G¥iGoo-ifl-aA-i~ctieA-f9Poft-#lat states that a 
particular approach is acceptable. However, conclusions of that nature are 
usually made in SEs rather than inspection reports. 

NRC Manual Chapter 0514 (1988) 

This manual chapter is included as Appendix D to NUREG-1409. The manual chapter was 
referenced in the 1988 rulemaking , and a working draft was provided to the Commission in 
SECY-88-102 for information. The manual chapter provides a definition of "applicable regulatory 
staff positions" that is slightly more detailed than the definition in NUREG-1409. This definition is 
quoted below, with additional detail beyond the NUREG-1409 emphasized in underl ined text. 

Applicable regulatory staff positions are those already specifically imposed upon 
or committed to by a licensee at the time of the identification of a plant-specific 
backfit, and are of several different types and sou rrces: 

a. Legal requirements such as in explicit regulations , orders, plant licenses 
(amendments, conditions, technical specifications). Note that some regulations 
have update features built in, as for example, 10 CFR 50.55a, Codes and 
Standards. Such update requirements are applicable as described in the 
regulation . 

b. Written commitments such as contained in the [Final Safety Analysis Report] , 
[Licensee Event Reports], and docketed correspondence, including responses to 
Bulletins, responses to Generic Letters, Confirmatory Action Letters , responses 
to Inspection Reports , or responses to Notices of Violation . 

c. NRC staff positions9 that are documented, approved, explicit interpretations of 
the more general regulations, and are contained in documents such as the 
[Standard Review Plan] , Branch Technical Positions , Regulatory Guides, Generic 
Letters, and Bulletins; and to which a licensee or an applicant has previously 
committed to or relied upon . Positions contained in these documents are not 
considered applicable staff positions to the extent that staff has. in a previous 

9 Requirements may be imposed by rule or order. Staff Interpretations such as examples of 
aGCB13-taele--ways to meet requirements aFe-RO~f-effiO,Rts in and of~ 
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licensing or inspection action, tacitly or explicitly excepted the licensee from part 
or all of the position.10 

w.J.mf)esit.ion of a staff position from WAiGh a lisensee has previeusly been excepted is a backfit. 
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APPENDIX B: QUALIFICATION OF PRESSURE: RELIEF VALVES IN 
NUCLEAR POWER PLANTS IN RESPONSE TO TMl-2 ACCIDENT 

Nuclear power plants in the United States use various types of pressure relief valves to protect 
personnel and equipment from overpressure events within ireactor fluid systems. Pressure relief 
valves include safety valves, safety relief valves, and relief valves, with different designs, 
operating conditions, and requirements. The American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (BPV Code), Section Ill , Division 1, specifies 
requirements for the design, operation, installation, and teslting of pressure relief valves used for 
various functions in nuclear power plants. For example, the ASME BPV Code (2007 Edition) in 
Article NB-7000, Overpressure Protection, specifies requirements for steam and air or gas 
service for safety valves; steam, air or gas, and liquid service for safety relief valves; liquid 
service for relief valvesi and steam, air or gas, and liquid service for pilot operated or power 
actuated pressure relief valves. The ASME Code for Operation and Maintenance of Nuclear 
Power Plants (OM Code) provides requirements for the preservice and inservice testing (1ST) 
programs for pressure relief valves in nuclear power plants. 

Braidwood, Units 1 and 2 (Braidwood) and Byron, Units 1 and 2 (Byron) are Westinghouse
designed pressurized-water reactors (PWRs) that received their construction permits under Title 
1 O of the Code of Federal Regulations (10 CFR), Part 50; in December 1975. Each pressurizer 
In these four reactor units is equipped with three pressurizer safety valves (PSVs) and two 
power-operated relief valves (PORVs) The three PSVs are Crosby Model HP-BP-86, size 6M6 
(6-lnch), spring loaded pop type opened by direct fluid pressure. The PORVs are Copes-Vulcan 
Model D-100-160 3-inch pneumatic-actuated globe valves that respond to a signal from the 
pressure sensing system or to manual control. Each PORV can be isolated by a motor-operated 
block valve. 

The ASME BPV Code of record for the PSVs at Braidwood and Byron was the 1971 Edition 
through the Winter 1972 addenda of the ASME BPV Code, Section Ill. At the time of the 
Braidwood and Byron operating license review, NRG Standard Review Plan (SRP), Revision 1 
(July 1981 ), Chapter 15.5.1-15.5.2, "Inadvertent Operation ,of ECCS and Chemical and Volume 
Control System Malfunction that Increases Reactor Coolanlt Inventory," and Chapter 15.6.1, 
"Inadvertent Opening of a PWR Pressurizer Pressure Rellief Valve or a BWR [boiling-water 
reactor] Pressure Relief Valve," provided general staff guidance for these plant transients. In 
March 2007, the NRC staff issued Revision 2 to these SRP chapters with significantly more 
detail, including a statement that PSVs and PORVs are ass;umed to fail open if they relieve 
water without being qualified. 

The accident at Three Mile Island, Unit 2 (TMl-2) on March 28, 1979, included failure of a PORV 
on the pressurizer to reclose properly during the event. Ba5,ed on lessons learned from the TMl4 

2 accident, the NRG issued recommendations regarding pe1rformance testing of safety and relief 
valves used in nuclear power plants in NUREG-0578 (July 1979), "TMl-2 Lessons Learned Task 
Force Status Report and Short-Term Recommendations." lln particular, the NRC staff 
recommended in Section 2.1.2, "Performance Testing for BWR and PWR Relief and Safety 
Valves," of NUREG-0578 that nuclear power plant licensees commit to provide performance 
verification by full-scale prototypical testing for all relief and safety valves. 

On October 31 , 1980, the NRC issued a letter to all then-operating nuclear power plants and 
applicants for operating licenses and holders of constructrio1n permits forwarding NUREG-0737; 
hClarification of TMI Action Plan Requirements." Requirement 11.D.1, ''Performance Testing of 
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Boiling-Water Reactor and Pressurized-Water Reactor Relief and Safety Valves (NUREG-0578, 
Section 2.1.2)," in NUREG-0737 specified the NRC position that PWR and BWR licensees and 
applicants shall conduct testing to "qualify" the reactor coolant system (RCS) relief and safety 
valves under expected operating conditions for design-basis transients and accidents. The 
detailed clarification in NUREG-0737 of this NRC position specified the following: 

Licensees and applicants shall determine the expected valve operating 
conditions through the use of analyses of accidents and anticipated operational 
occurrences referenced in Regulatory Guide 1.70, Revision 2. The single failures 
applied to these analyses shall be chosen so that the dynamic forces on the 
safety and relief valves are maximized. Test-pressures shall be the highest 
predicted by conventional safety analysis procedures. Reactor coolant system 
relief and safety valve qualification shall include qualification of associated 
control circuitry, piping, and supports, as well as the valves themselves. 

A. Performance Testing of Relief and Safety Valves--The following information 
must be provided in report form by October 1, 1981: 

(1 ) Evidence supported by test of safety and relief valve functionability for 
expected operating and accident (non-ATWS) conditions must be provided to 
NRC. The testing should demonstrate that the valves will open and reclose under 
the expected flow conditions. 

(2) Since it is not planned to test all valves on all plants, each licensee must 
submit to NRC a correlation or other evidence to substantiate that the valves 
tested in the EPRI (Electric Power Research Institute) or other generic test 
program demonstrate the functionability of as-installed primary relief and safety 
valves. This correlation must show that the test conditions used are equivalent to 
expected operating and accident conditions as prescribed in the final safety 
analysis report (FSAR ). The effect of as-built relief and safety valve discharge 
piping on valve operability must also be accounted for, if it is different from the 
generic test loop piping. 

(3) Test data including criteria for success and failure of valves tested must be 
provided for NRC staff review and evaluation. These test data should include 
data that would permit plant-specific evaluation of discharge piping and supports 
that are not directly tested. 

In describing the type of review to be conducted for this regulatory position, the NRC staff stated 
the fol lowing: 

Pre-implementation review will be performed for EPRI and BWR test programs 
with respect to qualification of relief and safety valves. Also, the applicants' 
proposal for functional testing or qualification of PWR valves will be reviewed. 
Post-implementation review will also be performed of the test data and test 
results as applied to plant-specific situations. 

In specifying the documentation required to satisfy this regulatory position, the NRC staff stated 
the following: 

Pre-implementation review will be based on EPRI, BWR, and applicant 
submittals with regard to the various test programs. These submittals should be 
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made on a timely basis as noted below, to allow for adequate review and to 
ensure that the following valve qualification dates can be met: 

Final PWR (EPRI) Test Program--July 1, 1980 

Final BWR Test Program--October 1, 1980 

Block Valve Qualification Program--January 1, 1981 

Post-implementation review will be based on the applicants' plant-specific 
submittals for qualification of safety relief valves and block valves. To properly 
evaluate these plant-specific applications, the test data and results of the various 
programs will also be required by the following dates: 

PWR (EPRl)/BWR Generic Test Program Results-,July 1, 1981 

Plant-specific submittals confirming adequacy of safety and relief valves based 
on licensee/applicant preliminary review of generic test program results--July 1 , 
1981 

Plant-specific reports for safety and relief valve qua! ification--October 1 , 1981 

Plant-specific submittals for piping and support evaluations--January 1, 1982 

Plant-specific submittals for block valve qualification--July 1, 1982. 

In a letter dated July 27. 1982, to the NRC staff, the Westinghouse Owners Group (WOG) 
submitted WCAP-10105 (June 1982), "Review of Pressuriz,er Safety Valve Performance as 
Observed in the EPRI Safety and Relief Valve Test Program." In WCAP-10105, the WOG 
indicated that the design specification for PSVs in Westinghouse-designed nuclear power plants 
is for steam service only. Based on a review of the EPRI test data, the WOG concluded that the 
valves performed with chatter, but did not identify any valve, damage. (ADAMS LL Accession 
No. 8208190310, Microfiche 14387:191-301) 

In December 1982, EPRI issued NP-2628-SR, "EPRI PWR Safety and Relief Valve Test 
Program - Safety and Relief Valve Test Report," that described safety and relief valve tests for 
types of valves in service at nuclear power plants. In parti1cular, Section 3.5 in EPRI 
NP-2628-NP discusses the testing of Crosby safety valves similar to the PSVs at Braidwood 
and Byron, including two water tests. The report indicated chattering of the safety valves with 
subsequent inspection finding galled surfaces and damage to internal parts. Section 4.6 in EPRI 
NP-2628 discussed testing of Copes-Vulcan relief valves similar to the pressurizer PO RVs at 
Braidwood and Byron, although the extent of water testing is not fully described. The report 
Indicated no damage found during the inspection of the Copes-Vulcan relief valves. The report 
did not indicate any failures of the Crosby or Copes-Vulcan valves to reseat during the testing. 
(ADAMS LL Accession No. 8407130197, Microfiche 25588:082-262) 

In January 1983, EPRI issued NP-2770-LD, "EPRI/C-E PWR Safety Valve Test Report," that 
described the testing of PWR primary system safety valves. Volume 1 provides a summary of 
the test program and its results. Section 4.5 of Volume 1 indicates that the following tests were 
performed on the Crosby 6M6 PSV: 11 steam tests with fillE3d loop seals, 3 steam-to-water 
transition tests, and 2 water tests. The report states that the valve experienced chatter during 
the tests, and one water test had to be terminated. The individual volumes of EPRI NP-2770-LD 
discuss the test results for each specific PSV type. Volume 6 provides the test details for the 
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Crosby 6M6 PSV. (EPRI NP-2770-LD, Volume 1, was obtained as a public document from the 
EPRI website. EPRI NP-2770-LD, Volume 6, could not be located within ADAMS or the NRC 
Record Retention Files, but is available for a fee from EPRI.) 

In October 1982, EPRI issued NP-2670-LD, "EPRI/Wyle Power-Operated Relief Valve Phase Ill 
Test Report," to address testing of PORVs. This document could not be located in ADAMS 
despite its reference by nuclear power plant licensees. See, for example, North Anna Units 1 
and 2 UFSAR (Revision 51, dated September 30, 2015). S«~ction 15.2.14, "Spurious Operation 
of the Safety Injection System at Power.'' 

The NRC review of the operating license applications for Braidwood and Byron included 
evaluation of the TMI Action Plan items as discussed in the NRC Safety Evaluation Report 
(SER) for Braidwood Units 1 and 2, NUREG-1002, Section 1.1 , "Introduction.'' In this SER 
section, the NRC staff stated that the review and evaluation of compliance by the applicant with 
the licensing requirements established in NUREG-0660, "NRC Action Plan Developed as a 
Result of the TMl-2 Accident, " and NUREG-0737 (including item 11.D.1 in Table 1.1) were 
incorporated into the reviews summarized throughout the SER. The NRC SER for Byron Units 1 
and 2, NUREG-0876, also includes discussions of the NRG staff review of the TMI Action Plan 
items. 

Appendix E, "Requirements Resulting from TMl-2 Accident," to the Braidwood/Byron UFSAR in 
Section E.23, "Relief and Safety Valve Test Requirements (11 .D.1 )," indicated that a letter dated 
April 1, 1982, from D. Hoffman (Consumers Power) transmiitted the Safety and Relief Valve Test 
Report for the EPRI PWR Safety and Relief Valve Test Proigram. The UFSAR stated that the 
final evaluation of the data indicated that the relief and safety valves will perform their intended 
functions for all expected fluid inlet conditions. The UFSAR also indicated that the plant-specific 
final evaluation confirming the adequacy of the relief and safety valves had been submitted by a 
letter from T. Tramm, dated October 26, 1982. 

In Supplement 1 to the Braidwood SER (NUREG-1 002, Supplement 1, September 1986), In 
Section 3.9.3.3, "Design and Installation of Pressure Relief Devices," the NRC staff stated that 
EPRI had completed a full-scale valve testing program, and that the WOG submitted the test 
results in WCAP-10105 in a letter dated July 27, 1982, from 0 . Kinglsey to S. Chilk. (ADAMS LL 
Accession No. 8208190307, Microfiche 14387: 189-301) The NRC staff stated that the applicant 
responded to a requirement to demonstrate operability of these valves through submittals dated 
July 1 and October 26, 1982, and December 30, 1983. On 1the basis of a preliminary review, the 
NRC staff concluded that the applicant's general approach to responding to this item was 
acceptable, and provided adequate assurance that the RCS overpressure protection systems at 
Braidwood can adequately perform their intended functions. The NRG staff stated that if the 
detailed review revealed modifications or adjustments to safety valves, PORVs, PORV block 
valves, or associated piping, were needed to ensure that all intended design margins were 
present, the NRC staff would require that the applicant mak:e appropriate modifications. The 
NRG staff categorized this issue as a Confirmatory Item. In Supplement 5 to the Byron SER 
(NUREG-0876, Supplement 5, October 1984) in Section 3.B.3.3, the NRG staff provided a 
similar discussion of the status of the NRC review of the capability of the Byron pressurizer 
valves. In Supplement 8 to the Byron SER (March 1987), the NRC staff stated TMI Action Plan 
Item 11.0.1 (3.9.3.3) had been closed in Supplement 5 to the! Byron SER. The NRC issued 
operating licenses for Byron Unit 1 in February 1985 and Unit 2 in January 1987, and 
Braidwood Unit 1 in July 1987 and Unit 2 in May 1988. 
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Following the issuance of the Byron and Braidwood operating licenses, the NRC staff provided 
a letter dated August 18, 1988, from L. Olshan to H. Bliss, indicating that Idaho National 
Engineering Laboratory (INEL) Technical Evaluation Report (TER) EGG-NTA-8028 (January 
1988) provided the review of the Byron response to NUREG-0737, Item 11.D.1. (ADAMS LL 
Accession No. 8808260355, Microfiche 46653:240-269) The NRC staff indicated that the 
licensee should develop and adopt plant procedures to inspect the pressurizer valves after each 
lift involving loop seal or water discharge. The TER described the INEL review of the EPRI 
testing of a PSV and PORV similar to the Byron pressurizer valves. The TER indicated that the 
PSV had two applicable tests: a loop seal/steam water transition test where the valve opened, 
chattered and stabilized to close; and a saturated water test where the valve opened with water, 
chattered, and stabilized. The TER indicated that the PORV opened and closed on demand in 
the loop seal/steam water transition test with a bending moiment that was evaluated by analysis. 
The TER concluded that Byron provided an acceptable response to NUREG-0737, Item 11.0.1. 
On May 21 . 1990, the NRC staff provided a letter from S. Sands lo T. Kovach with the 
Braidwood TER that included similar findings. (ADAMS LL 1Cl,ccession No. 9005290209, 
Microfiche 53927:301-330) 

In January 1988, WCAP-11677, "Pressurizer Safety Relief Valve for Water Discharge During a 
Feedwater Line Break," provided a description of the WOG comparison of the EPRI test data 
with feedline break safety analyses. This report was submitted as an attachment to a response 
to a request for additional information (RAI) dated May 8, 11989, from the licensee of the 
Seabrook nuclear power plant. (ADAMS Microfiche 49775::336 -49756:017) As discussed in 
the report, the WOG determined that all nuclear power plants addressed in the EPRI testing 
have PSVs that will operate reliably during water relief. The WOG evaluated the performance of 
the Crosby 6M6 PSVs during the EPRI tests, and considemd that the performance involved less 
significant flutter (half lift motion) than the chatter (full lift motion) determined in the EPRI report. 
The WOG concluded that the Crosby 6M6 PSV can pass slightly subcooled water at a minimum 
up to three times without damage. 

- 29 -



APPENDIX C: CONCERNS REGARDING PERFORMANCE OF 
PRESSURIZER VALVES UNDER WATER FLO\N CONDITIONS 

Westinghouse Nuclear Safety Advisory Letter 

In 1993 and 1994, Westinghouse issued Nuclear Safety Advisory Letter (NSAL) 93-013 
(June 30, 1993) and NSAL-93-013, Supplement 1 (October 28, 1994) to operating nuclear 
power plants (including Braidwood and Byron). These advisories resulted from Westinghouse's 
discovery that potentially nonconservative assumptions were used in the licensing analysis of 
the lnadverent Operation of the Emergency Core Cooling System at Power (IOECCS) event. 

In NSAL-93-013, Westinghouse recommended that license,es determine if their pressurizer 
safety relief valves (PSRVs) are capable of closing follow:in1~ discharge of subcooled water. 
Westinghouse noted that the PSRVs might have been desi1~ned or "qualified" to relieve 
subcooled water. Westinghouse indicated that water relief through the power-operated relief 
valves (PORVs) is not a concern, because the PORV block valves can be used to isolate the 
PORVs if they fail to close. If the PSRVs are not designed or qualified for subcooled water relief, 
Westinghouse recommended that licensees re-evaluate the IOECCS event with three possible 
options of (1) reducing ECCS flow used in the safety analysis, (2) using a less restrictive 
operator response time, or (3) crediting the use of one or more PORVs to help mitigate the 
event. 

In Supplement 1 to NSAL-93-013, Westinghouse informed licensees of a potential reduced time 
for operator action if a positive displacement pump is in service, and to the need to qualify the 
PS RVs and the piping downstream of the PSRVs and PO RVs if water relief from the pressurizer 
is predicted. 

Some licensees of operating nuclear power plants informed the NRC of their actions to address 
the potential concerns regarding liquid service for pressurizer safety valves (PSVs) and PORVs. 
A sample of actions by nuclear power plant licensees is summarized below in the "Plant
Specific Actions" section. 

Additional NRC Generic Communications and Guidance 

In December 2003, the NRC staff issued NRR Review Standard for Extended Power Uprates 
(RS-001 , Rev. 0). Item 8 on page 7 of the review standard states that pressurizer level should 
not be allowed to reach a pressurizer water-solid condition. 

On December 14, 2005, the NRC issued Regulatory Issue :Summary (RIS) 2005-29, 
"Anticipated Transients that COL.lid Develop into More Serious Events,'' to notify nuclear power 
plant licensees of a concern identified during recent reviewi5 of power uprate LARs. In 
RIS 2005-29, the NRC staff stated that typically Condition Ill event scenarios involve discharging 
water through relief or safety valves that are not qualified for water relief. The NRC staff stated 
that these valves are then assumed to fail in the open position and create a small break LOCA. 
The NRC staff stated that it was concerned that some licen:sees may be crediting PORVs 
without qualification for water relief and without establishin9 additional restrictions to ensure the 
availability of PORVs and block valves. The NRC staff stated that Westinghouse NSAL-93-013 
allowing block valves to isolate PORVs is inconsistent with non-escalation criterion. 

In proposed Revision 1 to RIS 2005-29, the NRC staff addr,esses the specific Condition II 
scenarios of chemical volume and control system (CVCS) malfunction, IOECCS event, and 
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inadvertent opening of a PORV or PSV. Regarding the eves malfunction, the NRC staff states 
that performing only the reactivity anomaly analysis or assuiming that this malfunction is not as 
severe as the IOECCS event is not acceptable. Regarding the IOECCS event, the NRC staff 
states that five of the alternative approaches in NSAL-93-0'13 fail to meet the non-escalation 
criterion. The NRC staff indicated that these unacceptable alternative approaches are (1) 
closing the block valve, (2) assuming that the PORV is not operable, (3) addressing a stuck
open PORV or PSV as a separate Condition II event, (4) determining that a stuck-open PORV 
or PSV is not as severe as a small break LOCA, and (5) determining that RCS loss through 
PORV is made up by ECCS flow. Regarding inadvertent opening of PORV or PSV, the NRC 
staff states that Inadvertent opening of PSV or PORV could continue as a Condition Ill small 
break LOCA and fails to meet the non-escalation criterion. 

Additional General PSV/PORV Information 

In August 2004, EPRI issued Report 101104 7, "Probability ,of Safety Valve Failure-to-Reseat 
Following Steam and Liquid Relief - Quantitative Expert Elicitation," which evaluated the 
potential increase in failure rates following steam and liquid relief through safety valves based 
on expert judgement. The report found that the increase in 'failure rates is difficult to estimate 
because of limited data. However, the experts considered tlhat repeated water relief through 
safety valves might cause increased chatter, and therefore, an increased failure rate. 

In March 2011 , the NRC published NUREG/CR-7037, "Industry Performance of Relief Valves at 
U.S. Commercial Nuclear Power Plants through 2007," based on a study by the Idaho National 
Laboratory. With respect to pressurizer PORVs, the report found four separate liquid relief 
events at four PWR plants. The report estimated 698 total demands on these PORVs during 
their liquid relief events with no failures to close. The report also summarized test data from 
EPIX for three valve types. The report indicates 2 failures of PORVs to reclose during 2070 
demands, but does not specify liquid or steam service for the EPIX test information. With 
respect to PSVs, the report indicates 2 failures out of 4 total demands following plant scrams, 
but does not indicate liquid or steam service. NRG staff from the Office of Nuclear Regulatory 
Research provided Licensee Event Report Information Indicating that the 2 PSV failures 
involved reseating of the valves with leakage of 25 and 200 gpm, respectively. The report 
summarized EPIX test data for PSVs as no failures to reclose during 1805 demands. 

Plant-Specific Actions 

Diablo Canyon 

On August 13, 1996, the licensee of the Diablo Canyon nuclear power plant submitted a report 
under 10 CFR 50.59 related to the potential for an IOECCS event. (ADAMS Microfiche 
89419:294-322) The submittal included NSAL-93-013 and its supplement as enclosures. The 
licensee indicated that the PSVs had not been initially qualified for water relief, but were 
subsequently qualified for a brief period. The licensee indicated that WCAP-11677 was 
applicable and demonstrated that the PSVs were operable. 

On July 2, 2004, the NRC granted a license amendment re1quest (LAR) for Diablo Canyon that 
allowed credit for actuation of the PORVs in response to iinadvertent safety injection (SI) 
actuation to avoid challenges to the PSVs. (ADAMS Accession No. ML041950300) In support 
of that LAR, the licensee responded on November 21 , 200~1. to requests for additional 
information (RAls) related to the capability of the PORVs to function adequately under 
conditions predicted for design-basis transients and accidents. (ADAMS Accession No. 
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ML033360735) In response to an RAI regarding the design adequacy of the PORVs if the 
pressurizer becomes water solid, the licensee had stated that the NRC had issued a letter dated 
January 26, 1986, "Safety and Relief Valve Testing, NUREG-0737 Item 11.D .1," that provided an 
SER that accepted the adequacy of the PORV and block valve design and confirmatory testing 
for a range of fluid conditions (full pressure steam, steam to water transition, and subcooled 
water fluid). 

Salem 

On June 4, 1997, the NRC granted a technical specification (TS) revision for the Salem nuclear 
power plant to ensure that the automatic capability of the PORVs to relieve pressure is 
maintained. (ADAMS Accession No. ML011720397) In response to NSAL-93-013, the licensee 
determined that an inadvertent SI actuation at power coul1d cause the pressurizer to become 
water solid and PSVs lifting w ith water relief if the automatic operation of the PORVs is not 
made available for reactor coolant system (RCS) depressurization early in the transient. In that 
the Salem PSVs were not designed to relieve water, it was noted that water relief has the 
potential to cause the PSVs to fail in the open position. 

In the course of the review of the licensee's application, the NRC staff noted that the PORVs 
were not designed to "safety related" standards and, thus, could not be credited for mitigation of 
the inadvertent SI actuation at power incident when the PORV is operating in the automatic 
mode. In response, the licensee proposed an upgrade of the PORVs to eliminate the possibility 
that a single active failure of a PORV component could prevent the mitigation of the inadvertent 
SI actuation at power Incident. As discussed in the SER, th1e licensee implemented 
modifications to the PORV circuitry to qualify the upgraded circuitry as safety-related. 

Regarding PORV performance, the licensee evaluated the PORV air accumulators for sufficient 
capacity for the inadvertent SI event. The licensee also reported that endurance tests had been 
performed with five different trims (with different trim materi,als) on one PORV at Wyle 
Laboratories to demonstrate that (1) after 2000 consecutive, operations, there were no packing 
leaks nor packing gland adjustments required; (2) there was no diaphragm failure; and (3) the 
solenoid valve withstood 10,000 operations without any loss of function. Based on this 
information, the NRC staff concluded that the PORV performance was acceptable regarding the 
mitigation of an inadvertent SI event. 

Millstone, Unit 3 

On June 5, 1998, the NRC granted a license amendment for Millstone, Unit 3 for a TS revision 
to ensure that the capability of the PORVs to relieve pressuire is maintained. (ADAMS 
Accession No. ML011800207) The revised TS Bases stateid that the PORVs and their 
associated piping have been demonstrated to be "qualified'' for water relief. The PORVs prevent 
water relief from the PSVs for which qualification for water relief has not been demonstrated. 
The TS Bases also stated that the prime importance for the capability to close the block valve is 
to isolate a stuck-open PORV. In the SER, the NRC staff stated that the licensee notified the 
NRC of the issue of potentia l water relief through the PSVs that could lead to valve failure in 
LER 97-063-00 on December 31, 1997. 

To provide added assurance that the PSVs will not be damaged due to water relief during an ISi 
event, the licensee upgraded the PORV circuitry, added additional PORV surveillance 
requirements, qualified the PORVs and associated piping for water relief, and made emergency 
procedure changes to allow plant operators additional time to terminate the event. With respect 
to the PORV circuitry, the NRC staff concluded that the PORV circuitry modifications qualified 
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the PORV control circuitry as safety-related. With respect to PORV performance, the licensee 
reanalyzed the inadvertent SI event with the LOFTRAN computer code to demonstrate that the 
PORVs were qualified for water relief for approximately 1 hour. The licensee referenced EPRI 
testing documented in NP-2670-LD, Volume 11, that was said to generically resolve post TMl-2 
issues associated with PORVs and safety valve qualification for water and steam relief, with the 
results from four tests of a Garrett PORV (such as used at Millstone, Unit 3) for water relief. The 
licensee determined that the PORVs and associated piping are qualified for 1 hour of water 
relief for an IOECCS event. The licensee also stated that the PORV manufacturer performed 
numerous cycle tests to verify the performance of the valve design, and also verified that valve 
seat leakage was acceptable. The licensee stated that the PORV block valves had been 
evaluated for water relief in accordance with the program established in response to Generic 
Letter (GL) 89-10, "Safety-Related Motor-Operated Valve Testing and Surveillance." The NRC 
staff found the licensee information regarding the qualification of the PO RVs for water relief 
during the inadvertent SI event to be acceptable. 

Callaway 

On September 25, 2000, the NRC granted a license amendment for the Callaway nuclear power 
plant to revise the TS to change the PSV lift setting range. (ADAMS Accession No. 
ML003753326) To prevent water passing through the PSVs during an IOECCS event, the 
licensee modified and upgraded the PORV circuitry to full Class 1 E to take credit for automatic 
action of at least one PORV during the event. These actions would prevent water relief through 
the PSVs. In its TS revision request dated May 25, 2000, the licensee had stated that the design 
function of the valves was not being changed and the conclusions documented in the NRC SER 
of Callaway's response to NIUREG-0737 Item 11.D.1 (dated September 10, 1987) are 
unchanged. As a result, the licensee stated that the PORVs and associated discharge piping 
can accommodate water relief. 

Braidwood and Byron 

On May 29, 1998, the Braidwood and Byron licensee proposed an amendment to its TS to take 
credit for the automatic operation of the PORV to provide mitigation for an IOECCS event. In the 
amendment request, the licensee stated that the PSVs hav,e not been qualified to reseat after 
passing subcooled liquid. The licensee stated that the PORVs at Braidwood and Byron are 
safety-related components with safety-related actuators and accumulator tanks with PORV 
control circuits classified as safety-related. The licensee noted that some portions of the PORV 
circuitry are nonsafety-related with improvements implemented in response to GL 90-06, 
Resolution of Generic Issue 70, "Power-Operated Relief Va1lve and Block Valve Reliability" and 
Generic Issue 94, "Additional Low-Temperature Over Pressure Protection for Light-Water 
Reactors" Pursuant to 10 CFR 50.54(f)." The licensee stated that the PORV block valves are 
within the scope of the GL 89-10 program. In a letter dated May 13, 1999, the NRC staff 
provided an RAI regarding the reliance on the PO RVs that 1documented the basis for its 
concerns that the PORV circuitry did not meet the single failure criterion. In response to these 
concerns, the licensee withdrew its TS amendment request in a letter dated July 16, 1999. No 
further action regarding this amendment request has been iidentified. 

On July 5, 2000, the Braidwood and Byron licensee submitted a request for a power uprate for 
Braidwood and Byron to increase the maximum thermal power for each unit from 3411 
megawatts thermal (MWt) to 3586.6 MWt (commonly referr,ed as a stretch power uprate). In 
RAls, the NRC staff requested that the licensee address water solid conditions in the 
pressurizer because it had generally not accepted a solid pressurizer for an IOECCS event to 
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order to avoid the potential for all three PSVs to be stuck open due to liquid relief through these 
safety valves. In its letter dated November 27, 2000, the licensee stated that Section 15.5.1 , 
"Inadvertent Operation of Emergency Core Cooling System During Power Operation," of the 
UFSAR had been revised to credit the PSVs to pass water. The licensee discussed the EPRI 
testing program in response to NUREG-0737 with the results summarized in EPRI NP-2628-SR. 
The licensee referenced the NRC letters from L. Olshan to H. Bliss, dated August 18, 1988, and 
S. Sands to T. Kovach, dated May 21 , 1990, transmitting the TE Rs with the results of the NRC's 
review of the Byron and Braidwood response to NUREG-0737, Item 11.D.1, respectively. 

On January 31, 2001, the Braidwood and Byron licensee provided a response to an RAI 
supplement from the NRG staff requesting the temperature of water to be passed by the 
pressurizer safeties and the length of time that the safeties are expected to pass water. The 
NRC staff also asked the licensee to discuss what EPRI tests are applicable to the Byron and 
Braidwood condition. In response, the licensee stated that the PSVs would close after passing 
water, although they may not be leaktight. The licensee stated that the leakage from up to three 
leaking PSVs is bounded by one fully open PSV. The licensee indicated that the EPRI testing of 
the Crosby safety valves in EPRI NP-2770-LD, Volumes 1 and 6, are applicable. The licensee 
indicated that valve chatter occurred during the tests with damage to the internals, but that the 
safety valve closed in response to system depressurization. The licensee stated that the 
Byron/Braidwood pressurizer water temperature of 590 °F i.s higher than the EPRI tests (530 
°F). The licensee stated that the assumed length of the event is 20 minutes from initial SI signal 
to when the system pressure is restored below PSV lift setpoint. 

In the NRC SER dated May 4, 2001 , granting the Byron/Braidwood power uprate in Section 3.2, 
"Non-LOCA [loss-of-coolant accident] Transient Analysis," the NRC staff discussed its review of 
the performance of the PORVs and PSVs to discharge liquid water for approximately 20 
minutes. (ADAMS Accession No. ML033040016) The NRC: staff discussed the EPRI testing 
program with the conclusion that the safety valve closed in response to system 
depressurization. The NRC staff reviewed the licensee's evaluation of the performance of the 
PSVs for liquid water conditions. The NRC staff found that the EPRI tests adequately 
demonstrate the performance of the valves for the expectecj water temperature conditions and 
that there is reasonable assurance that the valves will adequately reseat following the spurious 
SI event. The NRC staff determined that a review of the EPRI test data indicates that the PSVs 
may chatter for the expected fluid inlet temperature, but that the resulting PSV seat leakage 
following the liquid discharge would be less than the discharge from one stuck-open PSV. 
Therefore, the NRC staff found the licensee's crediting of t~1e PSVs to discharge liquid water 
during the spurious SI event to be acceptable. This portion of the NRC SER was based on the 
specific review of PSV performance for the Byron and Braiclwood power uprate request 
described in a memorandum dated March 15, 2001 , from the NRR Reactor Systems Branch 
with technical input from the responsible staff member for safety valves in the NRR Division of 
Engineering (ADAMS Accession No. ML010740316). 

As noted by the licensee, the Byron/Braidwood UFSAR at the time of the stretch power uprate 
(Revision 9. dated December 2002) in Chapter 15.5.1 inclu,des PSV water relief, and references 
the INEL 1988 report and L. Olshan August 1988 SER. ThE! current UFSAR Revision 15 (dated 
December 2014) concludes that the IOECCS event does not progress into a stuck-open PSV 
LOCA event. The UFSAR states that all three PSVs may lift but will reclose, and that the 
leakage is bounded by one fully open valve with the consequences bounded by the IOPSRV 
event. 

- 34 -



On August 26, 2004, the NRC issued a license amendment for Braidwood and Byron granting 
an adjustment to the PSV setpoints. (ADAMS Accession No. ML042250531) In an RAI, the 
NRC staff requested that the licensee perform a quantitativ1s analysis regarding PSV water 
cycles and relief/discharge water temperature. As for the loss of ac power (LOAC) With reactor 
coolant pump (RCP) seal injection event, the licensee's analysis indicated that continued 
injection of water into the RCS through the RCP seals would result in a water-solid pressurizer 
and water discharge through the PSVs. The proposed PSV setpoint tolerance assuming 
negative tolerance would result in a lower PSV lift setpoint. With the lower setpoint, the PSV 
would open earlier, and a larger number of PSV water cycle~s with a lower water discharge 
temperature could result during the transient. The licensee performed an analysis of the LOAC 
with RCP seal injection event, and determined the revised PSV setpoint would result in an 
increase of about one PSV water cycle and a reduction in tile liquid discharge temperature of 
about 0.5 °F. A comparison of the reanalysis showed that tile spurious SI event remained the 
limiting event since It resulted in a greater increase in the niumber of PSV water cycles (two 
cycles vs. one cycle) and a greater decrease in the PSV discharge water temperature (3.0 °F 
vs. 0.5 °F) than that calculated for the LOAC with RCP seal injection event. The water discharge 
temperature in the analysis of record for the spurious SI evi~nt was 590 °F. The lowest 
discharge water temperature for the spurious SI event with the revised PSV setpoint is 587 °F. 
The NRC staff found that the calculated water discharge temperature (587 °F) is significantly 
higher than the discharge water temperature of 530 °F that was used to support operability of 
the PSVs as discussed in the analysis of record. As a result, the NRC staff concluded that the 
reanalysis is acceptable to assure that the PSVs will remain operable following a spurious SI 
event. 

On February 7, 2014, the NRG issued a license amendment for Braidwood and Byron granting 
a Measurement Uncertainty Recapture (MUR) power uprate. The NRC staff determined that the 
IOECCS event was outside of the scope of the MUR power uprate, because the licensee did not 
modify the Chapter 15 analyses related to PSV and PORV water relief. 

Shearon Harris 

On October 12, 2001 , the NRC granted a license amendmemt to the Shearon Harris nuclear 
power plant for steam generator replacement and a power 1uprate to a maximum power level of 
2900 MWt (approximately 4.5 percent). In addressing the licensee's evaluation of SRP Section 
15.5.1 , the NRG staff found that the analysis showed that the calculated inlet pressures and 
temperatures required for the PORVs and SRVs to operate in a water environment are within 
the valve operable ranges, and thus ensure that the PORV and SRV are operable during the 
transient. The valve operable ranges were previously determined by the licensee to support 
operability of the PORV and SRV during the discharge of subcooled water in accordance with 
the TMI Action Plan Item 11.D.1 requirements. Based on the analysis meeting the acceptance 
criteria of SRP Section 15.5.1 with respect to the RCS pressure limit and departure-from
nucleate-boiling limit, the NRG staff concluded that the anallysis was acceptable. 

Beaver Valley 

On July 19, 2006, the NRC granted an EPU to Beaver Valle~y Units 1 and 2 (BVPS-1 and 2) for 
an approximate 8-percent increase in thermal power to 2,900 MWt. In its SER (ADAMS No. 
ML061720376), the NRC staff stated that a specific issue which was reviewed related to the 
capability of the PSVs to discharge liquid and adequately mseat for a spurious SI actuation. The 
specific issue which the NRC staff evaluated in this regard was whether the PSVs could 
reasonably be expected to reseat in order to prevent the spurious SI actuation (a Condition II 
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event) from causing a stuck-open PSV (a Condition Ill event). This issue was said to be further 
discussed !n RIS 2005-29. While the PSVs are qualified to discharge steam, if the valves 
discharge liquid having a temperature low enough, they may not reseat properly. 

Based the licensee's analysis, during a spurious SI event, the PSVs would be required to 
discharge steam followed by high temperature liquid after the pressurizer fills. The licensee 
provided plots of the pressurizer water temperatures for this event which indicated that the 
minimum temperature of the discharged liquid for both BVPS-1 and 2 is approximately 620 °F. 
To evaluate the capability of the valves to discharge and reseat, the NRC staff reviewed the 
available data from the full flow tests performed during the l::PRI test program in 1981 for the 
specific PSV models representative of those installed at BV'PS-1 and 2. The licensee also used 
the methodology contained in WCAP-11677, and determined that the minimum acceptable 
liquid temperature for which the PSVs are expected to successfully discharge and reseat is less 
than the minimum expected temperature for the spurious SI event for BVPS-1 and 2. 

The NRC staff agreed that both the minimum expected liquid discharge temperature and the 
minimum acceptable liquid temperature had been conservaitively calculated. Therefore. the 
NRC staff determined that, for purposes of preventing the occurrence of a more serious 
Condition Ill event, there is reasonable assurance that the PSVs would adequately discharge 
and reseat following a spurious SI actuation. A consideration in making this finding was that, in 
the unlikely event of a stuck-open PSV, the ECCS is fully capable of mitigating the resulting 
LOCA. 

Turkey Point 

On June 15, 2012, the NRC granted an EPU for Turkey Po/Int. Units 3 and 4 that increased the 
thermal power level of each unit approximately 15 percent to 2644 MWt. 

In the SER (ADAMS Accession No. ML 11293A359), the NHC staff indicated that ECCS 
actuation is not a possible Initiator of inadvertent increase in reactor coolant inventory because 
the high head SI pumps have a shut-off head below the normal RCS operating pressure. The 
NRC staff stated that a CVCS malfunction that increases RCS inventory was evaluated for the 
effects of adding water inventory to the RCS. ff the pressurizer fills and causes water to be 
relieved through the PORVs or safety valves, then these vailves could stick open and create a 
small break LOCA. The NRC staff stated that this would violate the acceptance criterion that 
prohibits the escalation of an anticipated operational occurrence (AOO) into a more serious 
event. Satisfaction of this acceptance criterion is demonstrated by showing that sufficient time 
exists for the operator to recognize the situation and end the charging flow before the 
pressurizer can fill. The NRC staff concluded that the licensee's analyses of IOECCS and eves 
events adequately accounted for operation of the plant at the proposed power level. 

Regarding an inadvertent opening of a pressurizer relief vallve, the licensee initially proposed 
that the consequences of this event are bounded by the small break LOCA. The NRC staff did 
not accept this proposed disposition. If action is not taken to secure the open valve by either 
closing the PORV or its block valve, the NRC staff stated that this event could escalate to a 
small break LOCA, which is contrary to the non-escalation criterion. When the pressurizer 
becomes water solid, water begins to flow through the open PORV. If the PORV is not qualified 
for water relief, the NRC staff stated that it is likely the POR.V will not close upon demand. In this 
way, the NRC staff stated that the inadvertent opening of a PORV, an AOO, becomes a small 
break LOCA at the top of the pressurizer, a Condition Ill ev1ant. The NRC staff requested that 
the licensee address the inadvertent opening of the PORV with respect to the third criterion for a 
Condition II event. 
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The licensee provided an analysis, performed largely in accordance with NRG-approved, 
Westinghouse analytic methodology using the RETRAN computer code; however, this analysis 
was performed assuming that the PORV opened instead of the PSV. The NRC staff stated that 
assuming the opening of the PORV Is acceptable, because the PSV is differently qualified, and 
reseats mechanically. An additional independent fault would be required to cause the safety 
valve to fail to close. The analysis indicated that the pressurizer would fill within about 240 
seconds. The licensee stated that there are multiple alarms to lndicate the opening of a PORV. 
The licensee stated that a prompt operator action is required to close the PORV and. if the 
PORV does not close, the operator is to close the block valve. Because the necessary actions 
are prompt and simple, the NRC staff agreed that there is sufficient time to secure the 
inadvertently open PORV without filling the pressurizer. 

St. Lucie 

On September 24, 2012, the NRC granted an EPU for St. Lucie, Unit 2 that increased the 
authorized thermal power level about 12 percent to 3020 MWt. Regarding an IOECCS event, 
the high pressure SI pumps are incapable during power op13rations of delivering flow to the RCS 
because the pumps' shut-off head is less than the normal FtCS operating pressure of 2250 psia. 
Therefore, the inadvertent operation of the ECCS at power event is not a credible event and 
was not analyzed by the licensee for the proposed EPU. The NRC staff found that the licensee's 
position for not analyzing the IOECCS event to be acceptable. 

Regarding a CVCS malfunction , this event increases RCS inventory as an AOO that is 
evaluated for the effects of adding water inventory to the RCS. The NRC staff reviewed the 
licensee's analyses of the CVCS malfunction event and concluded that the licensee's analyses 
adequately accounted for operation of the plant at the proposed power level and were 
performed using acceptable analytical models. The NRG staff determined that the licensee's 
analysis demonstrated that the pressurizer did not become water solid, assuring no water was 
discharged through the PSVs. 

Regarding an IOPORV event, the NRC staff stated that whi3n viewed from the mass addition 
perspective, this event can be evaluated in two phases: (1) an inadvertent opening of a 
pressurizer relief valve, followed by (2) an inadvertent ECCS actuation. In the first phase, the 
NRC staff stated that this event could be mitigated by closing the open pressurizer relief valve 
or its block valve. If the PORV or its block valve was not closed, the NRC staff stated that the 
IOPORV event would enter the second phase with actuation of the ECCS. Based on its review, 
the NRC staff determined that the pressurizer overfill ana1lysis, available alarming system, and 
procedures in combination with simulator exercise result ha1d provided reasonable assurance 
that the pressurizer would not be expected to fill to a water solid condition that could prevent the 
PORV or PSV from closing after they were open, and thus, supported that the event would not 
generate a more serious plant conditions, meeting the non-escalation criterion. The NRC staff 
stated that it reviewed the licensee's analyses of the inadveirtent opening of a pressurizer 
pressure relief valve event, and concluded that the licensee's analyses adequately accounted 
for operation of the plant at the proposed power level and were performed using acceptable 
analytical models. 

The NRC staff concluded that the licensee demonstrated thiat the all AOO acceptance criteria 
are satisfactorily met. 
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North Anna 

In UFSAR (Revision 51 , dated September 30 , 2015) Section 15.2.14 , "Spurious Operation of 
the Safety Injection System at Power," the licensee for North Anna Units 1 and 2 discusses the 
plant response to an inadvertent SI event. In particular, UFSAR Section 15.2.14.2.3, "Event 
Propagation," states the following : 

Safety valve (Reference 18) and PORV (Reference 19) testing has revealed no 
instances of failure of the valves to reseat following water relief. Resulting 
leakage is within the capacity of the normal makeup system and is therefore not 
considered to be a small break loss of reactor coolant event. Therefore , the 
complete filling of the pressurizer and/or water relief via a safety valve as a result 
of a spurious safety injection does not constitute a failure to meet the event 
propagation acceptance criterion. Although primary credit for prevenLing the 
propagation of the event to a small break loss of reactor coolant event is the 
resealing of the PORVs and safety valves, it Is noted that the PORVs (which 
open prior to the safety valves and, if open, preclude safety valve actuation for 
this event) are provided with block valves which the operator will close in the 
event of excessive PORV leakage. 

North Anna UFSAR Section 15.2.14.3, "Conclusions," states that the complete filling of the 
pressurizer and/or water relief via a safety valve as a result of a spurious safety injection does 
not constitute a fa ilure to meet the event propagation acceptance criterion . In UFSAR Section 
15.2, "References," lists Reference 18 as EPRI NP-2770-LD. Volumes 3 and 4, "EPRI/CE PWR 
Safety Valve Test Reports for Dresser Safety Valve Models 31739A and 31709NA." February 
and March 1983; and Reference 19 as EPRI NP-2670-LD, Volume 6, "EPRI/Wyle Power
Operated Relief Valve Phase Ill Test R·eport, October 1982. 

Conclusion 

I 
I 

I 
i 

I 
J 

I 
I 

I 
In conclusion, the reliance by the Braidwood/Byron licensee on the acceptable performance of / 
the PSVs and PORVs for liquid service in response to abnormal events is not Inconsistent with 
sfmilar approaches by some other nuclear power plant licensees. In general. the review of 1 
activities by various nuclear power plant licensees related to PSV c1nd PORV performance J' 

revealed reliance on EPRI, Wyle , and valve vendor testing to provide support for the 
performance of these valves under various service conditions. Specific certification for flow / 
capacity of these valves for liquid service fn accordance with the ASME BPV Code and National I 
Board was not identified in the review of various justifications prepared by nuclear power plant 
licensees. 

However, the Braidwood/Byron licensee has not addressed several potential safety and 
operational issues in support of its reliance on the fcerformance of the PSVs and PORVs for the 

1
. 

service conditions specified In the UFSAR. These lssuesJnclude the following: -------------

1. In NSAL-93-013 , Westinghouse raised a potential safety concern regarding water relief 
through pressurizer valves . In an LAR dated May 29, 1998, proposing to upgrade the 
PORVs at Braidwood and Byron, the licensee stated that "the PSRVs have not been 
qualified to reseat after passing subcooled liquid." The licensee later withdrew this 
proposed LAR. However, the actions by the Braidwood/Byron licensee to address the 
potential safety concern raised in NSAL-93-013 to avoid water relief through PSVs (such 
as performed by lfcensees of other nuclear power plants) are not apparent. 
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2. The Braidwood/Byron UFSAR states that the performance of the pressurizer safety relief 
valve system and the loads on pressurizer safety reilief valves, associated piping, and 
supports as a result of liquid discharge through the pressurizer safety relief valves, was 
determined to be acceptable. In support of this statement, the Braidwood/Byron UFSAR 
references NRC SERs dated 1988 that focused on EPRI valve testing conducted in the 
early 1980s in response to NUREG-0737, Item 11.0.1. The licensee should discuss its 
current justification for determining that the pressurizer valves are capable of performing 
their functions consistent with the assumptions for their operating conditions described in 
the UFSAR. For example, the licensee should indicate the positions of the reactor 
system designer and applicable valve manufacturers for the performance of the 
pressurizer valves assumed in the UFSAR. The licensee should describe its evaluation 
of more recent EPRI studies that discuss the potential for failure of PSVs during liquid 
service based on unstable test results during the EPRI testing in the 1980s. See EPRI 
TR-1011047 (August 2004), "Probability of Safety Valve Failure-to-Reseat Following 
Steam and Liquid Relief - Quantitative Expert Elicitation," that states in Appendix B that 
"[b]ecause these valves are not designed for liquid flow, and because EPRI tests with 
subcooled liquid led to unstable conditions more oft,~n than not, the likelihood of PSV 
failure during an SBO [station blackout] accident would be quite high." 

3. The Braidwood and Byron 1ST Programs specify periodic fail safe tests, exercising, and 
position verification testing for the PORVs; and periodic position verification testing and 
relief valve testing in accordance with the ASME Code for Operation and Maintenance of 
Nuclear Power Plants (OM Code), Appendix I, "lnservice Testing of Pressure Relief 
Devices in Light-Water Reactor Nuclear Power Planrts,'' for the PSVs. The Braidwood 
and Byron 1ST Programs should address the 1ST provisions for the PSVs and PORVs 
consistent with the assumptions for their service conditions described in the UFSAR. 

4 . The Braidwood and Byron 1ST Programs specify exercising and position verification for 
the PORV block valves. In addition, the Byron 1ST Program specifies testing Using 
ASME OM Code Case OMN-1 , "Alternative Rules fm Preservice and lnservice Testing 
of Active Electric Motor Operated Valve Assemblies in Light-Water Reactor Power 
Plants," for the PORV block valves. The licensee should verify that the PORV block 
valves are capable of closing to isolate the PORVs consistent with the assumptions for 
their service conditions described in the UFSAR. 
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From : 
To: 
Cc : 

Subject: 
Date: 
Attachments: 

All , 

Holahan Gary 
~ ; Lubi11skl John; McGinty Tjm; Akstulewlcz Frank: Doane Ma111are1; McPermou Brjan; Bailey Marissa 
Hackett Edwin: West Steven; Clack. Jheresg; Scarbrough Thomas: Spencer Michael: Evans. Michele; 
Williamson Edward ; Mizuno Geary; Shuaibi Mohammed; Mccree. Victor; Johnson. Michael ; Tracy Glenn; Gody_,. 
Tom: 
Exelon Backflt Appeal Panel Preliminary Findings FOR COMMENT - 0 110 Rrn dec'rio22i lrternal MPG I Isa Orf\! 
Monday. August 01 , 2016 5:56 :38 PM 
SHORT Prejminarv Flndlnos ,July 29 3cm docx 

Consistent with the plan we presented last week. attached are the preliminary findings of 
the Exelon Backfit Appeal Panel. The Summary from the Preliminary Findings is 
reproduced below. The preliminary findings were discussed briefly with the OEDO for their 
awareness. 

As indicated in our completion plan . the panel would appreciate any comments on, or 
additions to: the documents sited ; their interpretation and intent; or the understanding of the 
backfit rule compliance exception. Comments would be appreciated by August 9, 2016, but 
can be accepted as last as August 15, 2016. The panel will also be available for discussion 
any time before August 15, 2016. 

Comments will be reflected or acknowledged in the panel 's final report and 
recommendations to the EDO. 

The Preliminary Findings document attached is an internal , pre-decis ional document at this 
time. Both Exelon and NEI decl ined offers for a public meeting on this issue. 

Gary ... for the panel 
-Steve West 
-Tom Scarborough 
-Michael Spencer 
-Theresa Clark 

In summary: 

The NRA 2015 compliance backtit finding (October 9, 2015 letter to Exelon) is predicated 
on the following positions ( emphases added): 
• "water rel ief through a valve that is not qualified for water relief will cause that valve 

to stick in its fully open position" 
• "the licensee ... has not applied the single-failure assumption" 
• "nor have they provided ASME water gualifjcatjon documentation for the PS Vs .. . 

the ASME ... original Overpressure Protection Report ... inservice test history ... 
including both water and steam tests" 

However, none of these positions were "known and established standards of the 
Commission" in 2001 or 2004 for determining when it was appropriate to assume a failure 
of PSVs to reseat. In fact, they were not '"known and established standards of the 
Commission" in 2005 or 2006 or 2007. 



Moreover, two of these positions do not appear to be "established standards of the 
Commission" at present, since the call for use of the single failure criterion first appears in 
proposed 2015 draft Revision 1 to RIS 2005-029, and the call for ASME certification first 
appears in the Exelon compliance backfit. The panel concludes that the standard in place 
in 2001 and 2004 and at present is simply that the probability of failure of a Pressurizer 
Safety Valve (PSV) is sufficiently small, based on well-informed staff engineering 
judgement, and that the use of the word "qualified" or "qualification" implied only a general 
demonstration of capability, such as in the EPRI testing done in response to TMI Action 
Plan Item 11.D.1. 

The panel concludes that, in 2001 and 2004, the staff was not misinformed nor did it "err" in 
approving the Byron and Braidwood power uprates ... nor was it in error in approving other 
similar cases (e.g. Beaver Valley in 2006). The 2015 staff positions taken to support the 
compliance backfit finding represent new and different staff views on how to address 
potential PSV failures following water discharge. Although they represent well-intentioned 
staff positions that could provide additional safety margin, they do not provide a basis for a 
compliance backfit. 

The panel's findings therefore support the Exelon backfit appeal. 

In addition to the specific finding relating to the backfit appeal , the panel believes it is 
important to acknowledge that water discharge through a PSV not specifically designed for 
such service is undesirable and should be minimized or avoided as a matter of 
conservative engineering and prudent operations. The panel concludes this while fully 
aware that the event sequence being considered appears to be of little safety significance 
(the panel has requested RES analysis to confirm this belief). Operator training and 
emergency procedures to terminate the event before pressurizer filling, as well as the use 
of power-operated relief valves rather than relying solely on PSVs, are clearly preferred, 
whether they form the facilities' UFSAR licensing basis or not. 

The panel has not (at this time) formed any views on whether a backfit on this topic could 
be justified as "adequate protection" or "cost justified"; or whether a "forward-fit" staff 
position is appropriate or not. 



Exelon Backfit Appeal Panel Preliminary Findings 

July 29, 2016 
3pm version 

The compliance exception to the Backfit Rule is intended tai address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception. The panel 
concludes that in 2001 and 2004 and at present, the known and established standard of the 
Commission is that the probability of failure of pressurizer safety valves (PSVs) following water 
discharge during Inadvertent Operation of Emergency Core, Cooling System (ECCS) should be 
sufficiently small based on well-informed staff engineering judgment. During the Exelon power 
uprate review in 2001 and the review of a later valve setpoint amendment in 2004, the staff 
exercised reasonable and well-informed engineering judgment when concluding that the PSVs 
were unlikely to stick open (i .e., fail to reseat). The backfit appeal panel has preliminarily 
concluded that the position on valve qualification in the 2015 backfit is a new or modified 
interpretation of what constitutes compliance. 

In the absence of a PSV failure to reseat, the concerns articulated in the backfit related to event 
classification, event escalation, and compliance with 10 CFR 50.34(b) and General Design 
Criteria 15, 21 , and 29 are no longer at issue. 

The panel findings support the Exelon appeal. 

The panel's finding relative to treatment of PSV failure potential derives from the following: 

• Treatment of single failures of passive components in fluid systems per 10 CFR 
Part 50, Appendix A, Footnote 2 
o 1977 SECY-77-439 (on additional passive failures): "[l]t has been judged in most 

instances that the probability of most types of passive failures in fluid systems is 
sufficiently small that they need not be assumed in addition to the lnitiating failure in 
application of the Single Failure Criterion .... " 

• Resolution of 1979 TMI Action Plan item 11.D.1 , "Per1formance Testing of BWR and 
PWR Relief and Safety Valves" 
o 1982 Westinghouse Owners Group report (WCAP-10105): relied on the EPRI testing 

program to assert the acceptability of PSVs and power-operated relief valves (PO RVs) 
in Westinghouse-designed PWRs. 

o 1988 Letter from L. N. Olshan (NRC) to H. E. Bliss (ComEd), "NUREG-0737, Item 11.D.1, 
Performance Testing on Relief and Safety Valves fair Byron Station, Units 1 and 2," and 
a 1990 letter from S. Sands (NRC) to T. Kovach (ComEd), "NUREG-07371 Item 11.D.1, 
Performance Testing on Relief and Safety Valves for Braidwood Station, Units 1 and 2": 
The NRC staff found the licensee's reliance on EPR.I testing of PSVs to be acceptable. 

o 1993 and 1994 Westinghouse Nuclear Safety Advisory Letter NSAL-93-013 and NSAL-
93-013, Supplement 1: "It should be noted that the licensees may have qualified these 
valves in compliance to NUREG-0737, Item 11.D.1." 

• Review of valve testing in 2001 power uprate for By1ron and Braidwood 
o .A review of the safety evaluation and associated RP1ls shows that the staff was well 

aware of the nature of the EPRI testing being relied on. This understanding was 

1 



or:,ro l! 'fl, e-15et1s1011a1 - 1me1m:rtm~e t!Se 01119 -

confirmed in a conversation the panel had with the then PWR Reactor Systems Section 
Chief. 

o In 2001, the NRG granted a power uprate for Shearon Harris that included the operability 
of PORVs and PSVs during the discharge of subcooled water in accordance With 
NUREG-0737, Item 11.D.1. 

• Review of valves in 2004 setpoint amendment for Byron and Braidwood 
o In 2004, NRC issued a license amendment for the Braidwood and Byron Stations 

granting an adjustment to the PSV setpoints. In an RAI, the staff requested that Exelon 
perform a quantitative analysis regarding PSV wateir cycles and relief/discharge water 
temperature. In lts SER, the staff concluded that thie reanalysis was acceptable for 
assuring that the PSVs will remain operable following a spurious safety injection event. 

• Application of staff guidance regarding valve failureis 
o 2005 RIS 2005-029: "The NRC staff's position is nolted in the power uprate review 

standard [RS-001 2003], as follows: ... '(b) pressurizer level should not be allowed to 
reach a pressurizer water-solid condition."' Howeve,r, RIS 2005-29 and its draft 
supplement do not discuss ASME water relief certification requirements. Also, when RIS 
2005-29 was originally issued, the staff stated that it did not publish the RIS in the 
Federal Register for comment because "this RIS is informational and pertains to a NRC 
staff position that does not depart from current regullatory requirements and practice." 

o Further, RS-001 stated, ''The staff does not intend to impose the criteria and/or guidance 
in this review standard on plants whose design basE~s do not include these criteria and/or 
guidance." This intent was confirmed in personal discussions with the NRR manager 
responsible for developing and issuing RS-001. Th«3refore, contrary to the RIS 
statement. neither the RS-001 review standard nor the RIS 2005-29 documented "known 
and established standards of the Commission." 

o In 2006, the NRC granted a power uprate for Beaver Valley that referred to RIS 2005-29 
and found reasonable assurance that the PSVs would adequately discharge and reseat 
following a spurious safety injection actuation with reliance on the EPRI test data. In 
addition, the panel found general references to EPR:I and vendor testing for the 
capability of PSVs and PORVs in license amendments for other nuclear power plants. 

o In 2007 SRP 15.5.1 "The pressurizer safety valves, too, may be assumed to reseat 
properly after having relieved water; but only if such valves have been qualified for water 
relief." This section does not reference ASME requirements for qualification. 

In summary: 

The NRR 2015 compliance backfit finding (October 9, 2015 letter to Exelon) is predicated on the 
following positions (emphases added): 
• "water relief through a valve that is not qualified for water relief will cause that valve to 

stick in its fully open position" 
• "the licensee ... has not applied the single-failure assumption" 
• "nor have they provided ASME water qualification documentation for the PSVs ... the 

ASME ... original Overpressure Protection Report .. . inservice test history ... including 
both water and steam tests" 

However, none of these positions were "known and established standards of the Commission'' 
in 2001 or 2004 for determining when it was appropriate to assume a failure of PSVs to reseat. 
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In fact, they were not "known and established standards of the Commission" in 2005 or 2006 or 
2007. 

Moreover, these positions do not appe.ar to be "established standards of the Commission'' at 
present, since the call for use of the single failure criterion first appears in proposed 2015 draft 
Revision 1 to RIS 2005-029, and the call for ASME certification first appears in the Exelon 
compliance backfit. The panel concludes that the standard in place in 2001 and 2004 and at 
present is simply that the probability of failure of a PSV is s1ufficiently small, based on well
informed staff engineering judgement, and that the use of the word "qualified" or "quali'fication" 
Implied only a general demonstration of capability, such as In the EPRI testing done in response 
to TMI Action Plan Item 11.0.1. 

The panel concludes that the positions taken to support the compliance backfit finding represent 
new and different staff views on how to address potential PSV failures following water 
discharge. Although they represent well-intentioned staff positions that could provide additional 
safety margin, they do not provide a basis for a compliance backfit. 

In addition to the specific finding relating to the backfit appe:al, the panel believes it is important 
to acknowledge that water discharge through a PSV not sp1ecificafly designed for such service is 
undesirable and should be minimized or avoided as a mattE~r of conservative engineering and 
prudent operations. The panel concludes this while fully aware that the event sequence being 
considered appears to be of little safety significance (the pa1nel has requested RES analysis to 
confirm this belief). Operator training and emergency procedures to terminate the event before 
pressurizer filling, as well as the use of power-operated reli13f valves rather than relying solely on 
PSVs, are clearly preferred, whether they form the facilities ' UFSAR licensing basis or not. 
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From : 
To: 
Cc : 

Subject : 

Date: 
Attachments: 
Importance: 

Tim, 
John, 

Holahan Gary 
McGinly Tim ; Lubinski John 

West. Steven : Clark. IIJecesa: Scart;>rough, Thomas : Spencer Michael ; Uhle Jennifer; WhJtmao Jennifer: 
Correia. Richard 
FW: Memorandum From : V. McCrea to G. Holahan re: Charter for Backlit Appeal Review Panel Assoc iated with 
Byron and Braidwood Compliance with 1 O CFR 50.34(6), GDC 15, GDC 21, GDC 29, and the Licensing Basis 
Friday , August 12, 2016 11 :04 :54 AM ,-M-r·.-c-o-rr_e_la.,-'s-8-,-/1_1...,./1_6_e_m_a-.ll-, -wl-.-th_ t.,..h-ls--, 

Assessment of Byron Backfit Core Damage Freguenay Aug 11 2016 (fjnal draft\ docx attachment, was re leased in in teri m 2. 
High 

For your information. 

Attached is a report from RES on the risk-significance of the Exelon backfit, IOECCS issue 
(under various assumptions) . It was done at the request of the Exelon backfit appeal panel 
and addresses the overall CDF for Byron and suggests a maximum risk reduction from a 
"perfect backfit" (i.e. one always preventing pressurizer overfill ... ). We will be using the 
RES study results to answer to EDO question on the "contribution to overall plant risk". 

Gary 

From: Correia, Richard 

Sent: Thursday, August 11, 2016 5:54 PM 

To: Holaha n, Gary <Gary.Holaha n@nrc.gov>; West, Steven <Steven .West@nrc.gov>; Scarbrough, 

Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael <Michae 1.Spencer@nrc.gov>; Clark, 

Theresa <Theresa .Clark@nrc.gov> 

Cc: Weber, M ichael <Michael.Weber@nrc.gov>; Hackett, Edwin <Edwin.Hackett@ nrc .gov>; 

Thaggard, Mark <Mark.Thaggard@nrc.gov>; Coyne, Kevi n <Kevin.Coyne@nrc.gov> 

Subject: Memorand um From : V. Mccree to G. Holahan re: Charter for Backfit Appea l Review Panel 

Associated with Byron and Braidwood Comp liance with 10 CFR 50.34(B), GDC 15, GDC 21, GDC 29, 

and the Licen sing Basis 

Importance: High 

Gary et al., 

The attached risk assessment report addresses the Byron/Braidwood backit issue. The 
conclusion is that the maximum benefit from a potential backfit remedy would provide a 
very small reduction in risk (I.e. , less than 1 E-06/year). It should be noted that the analysis 
contained in the report was narrowly focused on the backfit question under review by the 
Appeal Review Board and is intended to provide additional context and insights to the 
Board. As such, other applications of this information may not be appropriate unless this 
limitation is recognized . 

Please let me know if you need any additional information or if you would like a briefing . 

Regards 



Richard P. Correia, P.E 
Director, Division of Risk AnaltJsis 
Office of Nuclear Regulatory Research 
U.S.NRC 



From : West Steven 
To: Holahan Gary; Clark Theresa ; Scarbrough Thomas; Spencer Michael 
Subject : FW: Nuclear Energy Institute Supplementary Comments fo r the July 26, 2016 Stakeholder Meeting 
Date: Friday, August 05. 2016 12:11 :24 PM =T.,-he-a-,-tt.,....a-c.,-he-d,..,N""'E=r-,-le...,..tt,-e-r ,-is-p-ub'""'l.,-ic.,-ly_a_v-,-ai.,-la.,...,bl-e..,..in--, 
Attachments: NE I Suoolemeotarv Comments for the Jul\1 26. 2016 Stakebolder Meetlng.od{ ADAM S as M L1 6217 A453 . 

For your awareness. See attached NEI comments and perspectives on backfitting and 
compliance exception . 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 

301-287-3734 
Steven.West@nrc.gov 

From: West, Steven 

Sent: Friday, August 05, 2016 10:17 AM 

To: Dean, Bill <Bill.Dean@nrc.gov> 

Cc: Evans, Michele <Michele.Evans@nrc.gov>; McDermott, Brian <Brian .McDermott@nrc.gov>; 

Orda z, Vonna <Vonna.Ordaz@nrc.gov>; Tappert, John <John.Tappert@nrc.gov>; Monninger, John 

<Joh n.Monninger@nrc.gov>; Hackett , Edwin <Edwin.Hackett@nrc.gov>; Holian, Brian 

<Bria n.Holian@nrc.gov> 

Subject: FW: Nuclear Energy Institute Supplementa ry Comments for the July 26, 2016 Stakeholder 

Meeting 

Really nothing new, but interesting comments and perspectives nevertheless on our risk
informed culture and processes. We didn't discuss this directly during our internal RISC 
meeting, but you may want to offer our thanks and some comments during your opening 
remarks at the public meeting . As Steve Dinsmore noted yesterday, we're not given much 
credit for what we have done and what we are working on. 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 

301 -287-3734 
Steven, West@nrc.gov 



From: Holian, Brian 
Sent: Thursday, August 04, 2016 4:33 PM 

To: West, Steven <Steven West@nrc.gov>; Bailey, Marissa <Marjssa.Bai!ey@nrc.gov>; Layton, 
Michael <Michael,Layton@nrc gov>; Andersen, James <J.aa:J.es..Anderseo@ orc gov>; Galloway, 
Melanie <Melanie Galloway@nrc gov>; Coffin, Stephanie <.S..t.e.phanle Coffin@nrc gov>; Beardsley, 
James <James Beardsley@nrc gov>; Johnson, Clay <Clay Johnsoo@nrc gov>; Gallo, Jenny 
<Jenny Gallo@nrc gov>; Pretzello, Andrew <Andrew Pretzello~wnrc gov> 
Cc: Kohen, Marshall <Marshall Kohen@nrc.gov> 
Subject: FW: Nuclear Energy Institute Supplementary Comments for the July 26, 2016 Stakeholder 
Meeting 

Only skimmed the letter, but read the attached recommendations ... 

Didn't see much for EP or cyber or Security 

Let me know if you all catch something 
Brian 

From: Mccree, Victor 
Sent: Thursday, August 04, 2016 3:16 PM 

To: Lewis, Robert <Robert.Lewis@nrc.gov>; Bloomer, Tamara <Tamara.Bloomer@nrc.gov> 

Cc: Johnson, Michael <MichaeLJohnsoo@nrc,go11>; Tracy, Glenn <GJenn.Tracy@nrc,goy>; Dean} Bill 
<Bil l.Dean@nrc gov>; Uhle, Jennifer <Jeooifer.Uhle@nrc gov>; Dapas, Marc <Marc Dapas@nrc gov>; 
Holian, Brian <Brian.Holjan@nrc.gov> 
Subject: FW: Nuclear Energy Institute Supplementary Comments for the July 26, 2016 Stakeholder 
Meeting 

See below/attached. Please add this to the eReader. 

Vic 

From: KORSNICK,Maria[mailto:mgk@oei org] 
Sent: Thursday, August 04, 20 16 3:02 PM 

To: Mccree, Victor <Victor.McCree@nrc.gov>; Johnson, Micha1el <Michael Johnson@nrc gov> 
Subject: [Externa l_Sender) Nuclear Energy Institute Supplementary Comments for the Ju ly 26, 2016 

Stakeholder Meet ing 

Please see the attached letter. 

Maria G. Korsnick 
Chief Operating Officer 

Nuclear Energy Institute 
1201 F Street, NW 
Suite 1100 



Washington , DC 20004 

P: 202.739.8187 
M: !(b)(6l 
E: mgk@ne,.org 

TAKE THE NEI FuruRE oF ENERGY Qu,z, www.NEl,org/whynudear 

FOLLOW US ON 

~----~II~----~~----~~----~ 

T. eieetronrc message cransm1ss1on conro,ns tnformoc,on fram me Nuclear Energy rnsowce, inc. The •nformo11on ,s 1nrenaea solely for che use of me 

addressee on ther person 1s nor authorized. If you ore nor the 1111ended rec1p,en1, you hove received chis com ,. onrl 

any rewew, use, disclosure. copying or e contents of chis rnmmunicorion is strict/ u eve received this electronic 

rransmlsslon In error, please nocify the sender Immediately by re e o I and permanently delece the orig/no/ message. IRS Circular 
230 disclosure: To ensure compliance with re u e y the IRS and other toxm in orm you char any cox advice contained in 

this comrnun/Caflon oc mencs} 1s not intended or w1itren robe used. and co1mor be used, for the pur i penalties chat 
osed on any taxpayer or {II} promoting, marketing or recommending to another parry any uonsoctian or molter addressed herein. 

Sent through www ,nter med 1a com 



From : 
To: 
Cc : 

Subject : 

Date: 

Thanks, Tim. 

Holahan Gary 
McGinly Tim 
Hackett Edwin; West Steven; Clark, Theresa; Scarbrough Thomas: Spencer Michael; Evans, Michele; 
Williamson, Edward; Mizuno Geary; Shuaibi Mohammed; Mccree, Victor ; Johnson, Michael; Tracy, Glenn ;~ 
Tunv; Benner Eric; Qe.an..Jllll ; Lubinski John ; Akstulewicz frank ; Doane. Margaret; McDermott Brian; a.all.wl.. 
~ ; Whi tman Jennifer; Hickey James 
RE : Exelon Backfit Appeal Panel Preliminary Findings FOR COMMENT - ewe Are doeioienald n&omab&IR-0 IJoo 
~ 
Tuesday, August 09, 2016 1 :31 :21 PM 

We appreciate your efforts to review our preliminary findings and coordinate all NRR 
comments. Your comments should help us come to the most appropriate findings and 
recommendation. 

We can accommodate comments COB Friday 8/12. If necessary, we can discuss 
comments next week. 

Gary 

From: McGinty, Tim 

Sent: Tuesday, Augu st 09, 20161:14 PM 

To: Holahan, Gary <Gary.Holaha n@ nrc.gov> 

Cc: Hackett, Edwin <Edwin .Hackett@nrc.gov>; West, Steven <Steven.West@nrc.gov>; Clark, Theresa 

<Theresa .Clark@nrc.gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael 

<Mlchael.Spencer@nrc.gov>; Evans, Michele <Michele.Evans@nrc.gov>; WIiiiamson, Edward 

<Edward.Wi lliamson@nrc.gov>; Mizuno, Geary <Geary.M izuno@nrc.gov>; Shuaibi, Mohammed 

<Mohammed.Shuaibi@nrc.gov>; Mccree, Victor <Victor.McCree@nrc.gov>; Johnson, Michael 

<Michael .Johnson@nrc.gov>; Tracy, Glenn <G lenn .Tracy@nrc.gov>; Gody, Tony 

<Tony.Gody@ nrc.gov>; Benner, Eric <Eric. Benner@nrc.gov>; Dean, Bi ll <Bill.Dea n@nrc.gov>; 

Lub inski, John <J ohn .Lubinski@nrc.gov>; Akstulewicz, Frank <Frank.Akstu lewicz@nrc.gov>; Doane, 

Margaret <Marga ret.Doane @nrc.gov>; McDermott, Brian <Brian.McDermott@nrc.gov>; Ba iley, 

Marissa <Marissa .Ba iley@nrc.gov>; Whitman, Jennifer <Jennifer.Whitman@nrc.gov>; Hickey, James 

<James.Hickey@nrc.gov> 

Subject: RE : Exelon Backfit Appeal Pa nel Preliminary Findings FOR COM MENT - eJ titi:,s ~1 e-dedslo11at--

1i;itr .. roa l blRG I lse Pol~ 

Hi Gary - thanks for the opportunity to review and provide comments on the Panel's 
preliminary findings . NRA staff and Division-level management are developing comments 
in response to your request. 

Our schedule is to finalize, at the NRR Division-level, our comments by COB tomorrow 
(Wednesday), and align with the NRR ET by COB Thursday. As such , we are planning to 
then incorporate NRR ET feedback/comments, and then provide our comments to the 
panel by COB Friday, 8/12. 

Let me know if you have any questions. Thanks, Tim 

From: Holahan, Gary 



Sent: Monday, August 01, 2016 5:57 PM 

To: Dean, Bill <Bill Dean@nrc gov>; Lubinski, John <John Lubjnski@nrc gay>; Mcginty, Tim 
<Tim.McGjnty@nrc.gov>; Akstulewicz, Frank <Frank.Akstulewicz@nrc.gov>; Doane, Margaret 
<Margaret Doane@nrc.gov>; Mcdermott. Brian <Brian.McDermott@nrc.gov>; Bailey, Marissa 

<Marissa Bailey@nrc gov> 
Cc: Hackett, Edwin <Edwin.Hackett@nrc gay>; West, Steven < iteyen West@nrc gay>; Clark, Theresa 
<Theresa.Clark@nrc gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael 
<Michael.Spencer@nrc gov>; Evans, Michele <M1cbele.Evaos@ilnrc gov>; Will iamson, Edward 
<Edward.Williamsoo@orc gov>; Mizuno, Geary <Geary MJmnn@nrc gov>; Shuaibi, Mohammed 
<Mohammed Shuaibi@orc gov>; Mccree, Victor <Victor,McCrPe@nrc gov>; Johnson, Michael 
<Michael.Johnson@nrc gov>; Tracy, Glenn <Glenn.Tracy@nrc.gQY>; Gody, Tony 

<Tony.Godv@nrc flOV> 
Subject: Exelon Backfit Appeal Panel Preliminary Findings FOR COMMENT -..Q! 10 RFs. aeeisio11!l'I -
~'@En1e! WK t<J:,e 91:!1 

All, 

Consistent with the plan we presented last week, attacheid are the preliminary findings of 
the Exelon Backfit Appeal Panel. The Summary from thH Preliminary Findings is 
reproduced below. The preliminary findings were discus:sed briefly with the OEDO for their 
awareness. 

As indicated in our completion plan, the panel would appreciate any comments on, or 
additions to: the documents sited; their interpretation and intent; or the understanding of the 
backfit rule compliance exception. Comments would be appreciated by August 9, 2016, but 
can be accepted as last as August 15, 2016. The panel will also be available for discussion 
any time before August 15, 2016. 

Comments will be reflected or acknowledged in the panel's final report and 
recommendations to the EDO. 

The Preliminary Findings document attached is an internal, pre-decisional document at this 
time. Both Exelon and NEI declined offers for a public meeting on this issue. 

Gary ... for the panel 
-Steve West 
-Tom Scarborough 
-Michael Spencer 
-Theresa Clark 

In summary: 

The NRR 2015 compliance backfit finding (October 9, 2015 letter to Exelon) is predicated 
on the following positions ( emphases added): 
• "water relief through a valve that is not qualified for water relief will cause that valve 

to stick in its fully open position" 



• "the licensee ... has not applied the single-failure assumption" 
• "nor have they provided ASME water qualification documentation for the PS Vs ... 

the ASME ... original Overpressure Protection Report ... inservice test history ... 
including both water and steam tests" 

However, none of these positions were "known and established standards of the 
Commission" in 2001 or 2004 for determining when it was appropriate to assume a failure 
of PSVs to reseat. In fact, they were not "known and established standards of the 
Commission" in 2005 or 2006 or 2007. 

Moreover, two of these positions do not appear to be "established standards of the 
Commission" at present, since the call for use of the single failure criterion first appears in 
proposed 2015 draft Revision 1 to RIS 2005-029, and the call for ASME certification first 
appears in the Exelon compliance backfit. The panel concludes that the standard in place 
in 2001 and 2004 and at present is simply that the probability of failure of a Pressurizer 
Safety Valve (PSV) is sufficiently small, based on well-informed staff engineering 
judgement, and that the use of the word "qualified" or "qualification" implied only a general 
demonstration of capability, such as in the EPRI testing done in response to TMI Action 
Plan Item 11.0.1. 

The panel concludes that, in 2001 and 2004, the staff was not misinformed nor did it "err" in 
approving the Byron and Braidwood power uprates ... nor was it in error in approving other 
similar cases (e.g. Beaver Valley in 2006). The 2015 staff positions taken to support the 
compliance backfit finding represent new and different staff views on how to address 
potential PSV failures following water discharge. Although they represent well-intentioned 
staff positions that could provide additional safety margin, they do not provide a basis for a 
compliance backfit. 

The panel's findings therefore support the Exelon backfit appeal. 

In addition to the specific finding relating to the backfit appeal, the panel believes it is 
important to acknowledge that water discharge through a PSV not specifically designed for 
such service is undesirable and should be minimized or avoided as a matter of 
conservative engineering and prudent operations. The panel concludes this while fully 
aware that the event sequence being considered appears to be of little safety significance 
(the panel has requested RES analysis to confirm this belief). Operator training and 
emergency procedures to terminate the event before pressurizer filling, as well as the use 
of power-operated relief valves rather than relying solely on PSVs, are clearly preferred, 
whether they form the facilities' UFSAR licensing basis or not. 

The panel has not (at this t ime) formed any views on whether a backfit on this topic could 
be justified as "adequate protection'' or "cost justified"; or whether a "forward-fit" staff 
position is appropriate or not. 



From : 
To: 
Cc : 

Subject : 

Date: 

McGlnty Ilro 
Holahan Gary 
Hackett Edwin : West Steven; Clack, Theresa; Scarbrough Thomas: Spencer Michael ; Evans, Michele: 
Will iamson. Edward; Mizuno Geary; Shuaibi Mohammed; Mccree. Victor ; Johnson Michael ; Tracy Glenn ; ilQIDI... 
Tunv; Benner Eric; Qe.an..Jlill ; Lubinski John ; Akstuiewicz Frank; Doane. Margaret; McDermott Brian; 13.all.aY.. 
Mads.sa; Whitman Jennifer; Htckev James 
RE; Exelon Back11t Appeal Panel Preliminary Findings FOR COMMENT • OUO· Pre-decisional - Internal NRC Use 
Only · 
Tuesday, August 09, 2016 1 :14 :33 PM 

Hi Gary - thanks for the opportunity to review and provide comments on the Panel 's 
preliminary findings . NRR staff and Division-level management are developing comments 
in response to your request. 

Our schedule is to finalize, at the NRR Division-level , our comments by COB tomorrow 
(Wednesday) , and align with the NRA ET by COB Thursday. As such , we are planning to 
then incorporate NRR ET feedback/comments, and then provide our comments to the 
panel by COB Friday, 8/12. 

Let me know if you have any questions. Thanks, Tim 

From: Holahan, Gary 

Sent: Monday, August 01, 2016 5:57 PM 

To: Dean, Bill <Bil l. Dean@nrc.gov>; Lubinski , John <John .Lublnski@nrc.gov>; Mcginty, Tim 

<Tim.McGinty@nrc.gov>; Akstulewicz, Frank <Frank.Akstulewicz@ nrc.gov>; Doane, Margaret 

<Margaret.Doane@nrc.gov>; Mcdermott, Brian <Brian .McDermott@nrc.gov>; Balley, Marissa 

<Marissa.Bailey@ nrc.gov> 

Cc: Hackett, Edwin <Edwin .Hackett@nrc.gov>; West, Steven <Steven .West@nrc.gov>; Clark, Theresa 

<Theresa .Clark@nrc.gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc .gov>; Spencer, Michael 

<Mlchae l.Spencer@nrc.gov>; Evans, Michele <Michele.Evans@nrc.gov>; Williamson, Edward 

<Edward.Wl11iamson@nrc.gov>; Mizuno, Geary <Geary.Mlzuno@nrc.gov>; Shua ibi, Mohammed 

<Mohammed .Shua1bi@nrc.gov>; Mccree, Victor <Vi ctor.McCree@nrc.gov>; Johnson, Michael 

<Mlchael.Johnson@ nrc.gov>; Tracy, Glenn <Glen n.Tracy@nrc.gov>; Gody, Tony 

<Tony.Gody@nrc.gov> 

Subject: Exelon Backfit Appeal Panel Prelim inary Findings FOR COMMENT - QUO- Pre-decisl1ona l -

Internal NRC Use On ly -

All , 

Consistent with the plan we presented last week, attached are the preliminary findings of 
the Exelon Backfit Appeal Panel. The Summary from the Preliminary Findings is 
reproduced below. The preliminary findings were discussed briefly with the OEDO for their 
awareness. 

As indicated in our completion plan, the panel would appreciate any comments on, or 
additions to: the documents sited; their interpretation and intent; or the understanding of the 
backfit rule compliance exception. Comments would be appreciated by August 9, 2016, but 
can be accepted as last as August 15, 2016. The panel will also be available for discussion 
any time before August 15, 2016. 



Comments will be reflected or acknowledged in the panel's final report and 
recommendations to the EDO. 

The Preliminary Findings document attached is an internal, pre-decisional document at this 
time. Both Exelon and NEI declined offers for a public meeting on this issue. 

Gary ... for the panel 
-Steve West 
-Tom Scarborough 
-Michael Spencer 
-Theresa Clark 

In summary: 

The NRR 2015 compliance backfit finding (October 9, 2015 letter to Exelon) is predicated 
on the following positions ( emphases added): 
• "water relief through a valve that is not qualified for water relief will cause that valve 

to stick in its fully open position" 
• "the licensee ... has not applied the single-failure assumption" 
• "nor have they provided ASME water qualification documentation for the PSVs ... 

the ASME .. . original Overpressure Protection Report ... inservice test history ... 
including both water and steam tests" 

However, none of these positions were "known and established standards of the 
Commission" in 2001 or 2004 for determining when it was appropriate to assume a failure 
of PSVs to reseat. In fact, they were not "known and established standards of the 
Commission" in 2005 or 2006 or 2007. 

Moreover, two of these positions do not appear to be "established standards of the 
Commission" at present, since the call for use of the single failure criterion first appears in 
proposed 2015 draft Revision 1 to RIS 2005-029, and the call for ASME certification first 
appears in the Exelon compliance backfit. The panel concludes that the standard in place 
in 2001 and 2004 and at present is simply that the probabil ity of failure of a Pressurizer 
Safety Valve (PSV) is sufficiently small, based on well-informed staff engineering 
judgement, and that the use of the word "qualified" or "qualification" implied only a general 
demonstration of capability, such as in the EPRI testing done in response to TMI Action 
Plan Item 11.D.1. 

The panel concludes that, in 2001 and 2004, the staff was not misinformed nor did it "err" in 
approving the Byron and Braidwood power uprates ... nor was it in error in approving other 
similar cases (e.g. Beaver Valley in 2006). The 2015 staff positions taken to support the 
compliance backfit finding represent new and different staff views on how to address 
potential PSV failures following water discharge. Although they represent well-intentioned 
staff positions that could provide additional safety margin, they do not provide a basis for a 
compl iance backfit. 

The panel's findings therefore support the Exelon backfit appeal. 



In addition to the specific finding relating to the backfit appeal, the panel believes it is 
important to acknowledge that water discharge through a PSV not specifically designed for 
such service is undesirable and should be minimized or avoided as a matter of 
conservative engineering and prudent operations. The panel concludes this while fully 
aware that the event sequence being considered appears to be of little safety significance 
(the panel has requested RES analysis to confirm this belief). Operator training and 
emergency procedures to terminate the event before pressurizer filling , as well as the use 
of power-operated relief valves rather than relying solely on PSVs, are clearly preferred, 
whether they form the facilities' UFSAR licensing basis or not. 

The panel has not (at this time) formed any views on whether a backfit on this topic could 
be justified as "adequate protection" or "cost justified"; or whether a "forward-fit" staff 
position is appropriate or not. 



From : 
To: 
Cc : 
Subject : 
Date: 

Holahan Gary 
Scarbrough Thomas; West Steven 
Spencer Michael; Clark Theresa 
RE: Generic Insights from the Exelon Backf it Appeal 
Monday, August 08, 2016 12:50 :29 PM 

Thanks Tom, very good. 

I wonder if #4 (check the status of NSAL follow-up) might make a good recommendation to 
Vic ... to direct NRR action . .. ?? 

Gary 

From: Scarbrough, Thomas 

Sent: Monday, August 08, 2016 11:46 AM 
To: West, Steven <Steven.West@nrc.gov> 

Cc: Holahan, Gary <Gary.Holahan@nrc.gov>; Spencer, Michael <M ichael.Spencer@nrc.gov>; Clark, 

Theresa <Theresa.Clark@nrc.gov> 

Subject: RE : Generic Insights from the Exelon Backfit Appeal 

Steve, 

Attached are my suggested generic Insights from Exe lon Backfit Appeal. 

Thanks. 

Tom 

From: West, Steven 

Sent: Thursday, August 04, 2016 11:18 AM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; Spencer, Michael <Michael,Spencer@nrc.gov>; Clark, 

Theresa <Jheresa.Clark@nrc.gov>; Scarbrough, Thomas <Jhomas.Scarbrough@nrc.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Yes! Thank you very much. Keep them coming. 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 

301-287-3734 
Steven.West@nrc.gov 



From: Holahan, Gary 

Sent: Tuesday, August 02, 2016 5:28 PM 

To: Spencer, Michael <Michael.Spencer@nrc.gov>; West, Steven <Steven.West@nrqov>; Clark, 

Theresa <Jheresa,C!ark@nrc.gov>; Scarbrough, Thomas <Jh.Q.rnas.Scarbrough@nrc.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Good thoughts .... I hope you find them useful ~ 

From: Spencer, Michael 

Sent: Tuesday, August 021 2016 5:26 PM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; West, Steven <s.tevenWest@nrc.gov>; Clark, Theresa 

<Theresa .Clark@nre.gov>; Sc.a rbrough, Thomas <Thomas.Sea rbrough@nre.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

To your first bullet, I would add "promoting consistency" as a reason to use generic issue 
processes. 
To your fourth bullet, I would add "of licensed plants" to avoid a potential implication that the 
CRGR should be involved in COL application reviews for Part 52 plants. 

I would add another suggestion. 

Consistent with NEl's January 20, 2016 letter in support of Exelon's backfit appeal, 
documented evaluations prepared to justify invocation of the compliance exception should 
provide a clear and thorough description of: 
1) The "known and established standards" at issue; 
2) The prior NRC staff approval(s) of the licensee's method of compliance with such "known 
and established standards"; 
3) The specific omission or mistake of fact that undermines the prior NRC staff approval(s); 
4) An evaluation explaining that, but for the identified omission or mistake of fact, the NRC 
staff would not have issued the prior approval; and 
5) A description of how the NRC has interpreted the "known and established standards" at 
issue. 

Michael 

From: Holahan, Gary 

Sent: Tuesday, August 02, 2016 3:57 PM 

To: West, Steven <Steven,West@nrc.gov>; Clark, Theresa <IhJ;;resa,C!ark@nrc.gov>; Scarbrough, 

Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael <fVlichael.Spencer@nrc.gov> 

Subject: Generic Insights from the Exelon Backfit Appea l 

Panel, 

Since Steve has volunteered to collect and document all/any generic insights for the panel, 
here are my initial contributions: 

- Use the appropriate generic issue processes (GI, GL, L.IC-504, 50.54(f)) whenever 
possible. It takes time and effort in the beginning but adds significantly to: assuring proper 



agency management attention, providing clarity and transparency, contributes to 
knowledge management ... 

- Compliance backfits require an in-depth study of the issue history to distinguish errors 
from changes in interpretation ... 

- ADAMS should be, be isn't a helpful tool in researching past agency decision-making 

- CRGR doesn't but probably should review plant-specific backfits 

- All plant-specific backfits should be tested for generic applicability 

- draft RIS 205-029 revision 1 shouldn't be a RIS. If the issue is to be pursued, RIS 2005-
029 should be converted to a Reg Guide/SRP and subjected to the appropriate process 
steps 

- Management (NRR and NRO ... and perhaps others) should place more emphasis on 
constructive interactions, communications, and cooperation between the "engineering 
divisions" and the "systems divisions". SRP secondary review responsibilities should be 
reviewed with this in mind. 

- Staff should be better trained on the backfit rule and the generic issue processes 

Steve, 
just so you have something to start with ... 

Gary 



From : 
To: 
Cc : 
Subject : 
Date: 

Holahan Gary 
Scarbrough Thomas 
Spencer Michae l; Clark Theresa; West Steven 
RE: Generic Insights from the Exelon Backf it Appeal 
Monday, August 08, 2016 1 :00 :36 PM 

I' ll add a version of #4 to the Draft cover memo. That will assure that we don't lose it. 

From: Scarbrough, Thomas 

Sent: Monday, August 08, 2016 12:55 PM 

To: Holahan, Gary <Gary.Holahan@nrc.gov> 

Cc: Spencer, Michael <Michael.Spencer@nrc.gov>; Clark, Theresa <Theresa .Clark@nrc.gov>; West, 

Steven <Steven.West@nrc.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Gary, 

I think #4 would be a good recommendation to direct NRR action because we do not know how (or 

if) this technical issue was resolved for the entire fleet of PW Rs. 

Thanks. 

Tom 

From: Holahan, Gary 

Sent: Monday, August 08, 2016 12:50 PM 

To: Scarbrough, Thomas <Thomas.Scarbrough@orc.gov>; West, Steven <Steven West@nrc gov> 

Cc: Spencer, Michael <Michael.Spencer@nrc,gov>; Clark, Theresa <Jheresa.Clark@nrc.gov> 
Subject: RE : Generic Insights from the Exelon Backfit Appeal 

Thanks Tom, very good. 

I wonder if #4 (check the status of NSAL follow-up) might make a good recommendation to 
Vic ... to direct NRR action ... ?? 

Gary 

From: Sca rbrough, Thomas 

Sent: Monday, August 08, 2016 11:46 AM 

To: West, Steven <Steven.West@nrc gov> 

Cc: Holahan, Gary <Gary Holahan@nrc gov>; Spencer, Michae l <Michael Spencer@nrc gov>; Clark, 

Theresa <Theresa Clark@n rc gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Steve, 

Attached are my suggested generic Insights from Exe lon Backfit Appea l. 



Thanks. 

Tom 

From: West, Steven 

Sent: Thursday, August 04, 2016 11:18 AM 

To: Holahan, Gary <Gary.Holahan@nrc gov>; Spencer, Michae l <Michael Spencer@nrc gov>; Clark, 

Theresa <Theresa.Clark@nrc.gov>; Scarbrough, Thomas <Ib.o.rnas.Scarbrough@nrc.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Yes! Thank you very much. Keep them coming. 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 

301 -287-3734 
Steven.West@nrc.gov 

From: Holahan, Gary 

Sent: Tuesday, August 02, 2016 5:28 PM 

To: Spencer, Michael <Michael Spencer@nrc gov>; West, Steven <Steven.West@nrc gov>; Clark, 
Theresa <Theresa.Clark@nrc.gov>; Scarbrough, Thomas <Thornas.Scarbrough@nrc.gov> 

Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Good thoughts .... I hope you find them useful ~ 

From: Spencer, Michael 

Sent: Tuesday, August 02, 2016 5:26 PM 

To: Holahan, Gary <Gary.Holabao@nrc gov>; West, Steven <.s.teven.West@nrc.gov>; Clark, Theresa 

<Theresa Clark@nrc gov>; Scarbrough, Thomas <Jhomas.Scarbrough@nrc.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

To your first bullet, I would add ·•promoting consistency" as a reason to use generic issue 
processes. 
To your fourth bullet, I would add ''of licensed plants" to avoid a potential implication that the 
CRGR should be involved in COL application reviews for Part 52 plants. 

I would add another suggestion. 

Consistent with NE l's January 20, 2016 letter in support of Exelon's backfit appeal, 



documented evaluations prepared to justify invocation of the compliance exception should 
provide a clear and thorough description of: 
1) The "known and established standards" at issue; 
2) The prior NRG staff approval(s) of the licensee's method of compliance with such "known 
and established standards" ; 
3) The specific omission or mistake of fact that undermines the prior NRG staff approval(s); 
4) An evaluation explaining that, but for the identified omission or mistake of fact, the NRG 
staff would not have Issued the prior approval; and 
5) A description of how the NRC has interpreted the "known and established standards" at 
issue. 

Michael 

From: Holahan, Gary 
Sent: Tuesday, August 02, 2016 3:57 PM 

To: West, Steven <Steven,Wesl@nrc.gov>; Clark, Theresa <Theresa.Clark@nrc.gov>; Scarbrough, 

Thomas <Thomas,Scarbrough@nrc.gov>; Spencer, Michael <M1chaeJ.Spencer@nrc.gov> 
Subject: Generic Insights from the Exelon Backfit Appea l 

Panel, 

Since Steve has volunteered to collect and document all/any generic insights for the panel, 
here are my initial contributions: 

- Use the appropriate generic issue processes (GI, GL, UC-504, 50.54(f)) whenever 
possible. It takes time and effort in the beginning but adds significantly to: assuring proper 
agency management attention, providing clarity and transparency, contributes to 
knowledge management ... 

- Compliance backfits require an in-depth study of the issue history to distinguish errors 
from changes in interpretation ... 

- ADAMS should be, be isn't a helpful tool in researching past agency decision-making 

- CRGR doesn't but probably should review plant-specific backfits 

- All plant-specific backfits should be tested for generic applicability 

- draft RIS 205-029 revision 1 shouldn't be a RIS. If the issue is to be pursued, RIS 2005-
029 should be converted to a Reg Guide/SAP and subjected to the appropriate process 
steps 

- Management (NRR and NRO .. . and perhaps others) should place more emphasis on 
constructive interactions, communications, and cooperatiion between the "engineering 
divisions" and the "systems divisions". SRP secondary n9view responsibilities should be 
reviewed with this in mind. 

- Staff should be better trained on the backfit rule and thE! generic issue processes 



Steve, 
just so you have something to start with . .. 

Gary 



From: 
To: 
Cc: 
Subject : 
Date: 

West Steven 
Scarbrough Thomas 
Holahan Gary: Spencer Michael : Clark Theresa 
RE: Generic Insights from the Exelon Backfit Appeal 
Monday, August 08, 2016 1 :42 :51 PM 

Thanks, Tom. I'll incorporate your input. (I agree with the comments about Item 4.) 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 

301 -287-3734 
Steven,West@nrc.gov 

From: Scarbrough, Thomas 

Sent: Monday, August 08, 2016 11:46 AM 
To: West, Steven <Steven.West@nrc.gov> 

Cc: Holahan, Gary <Gary.Holahan@nrc.gov>; Spencer, Michael <Michael.Spencer@nrc.gov>; Clark, 

Theresa <Theresa.Clark@ nrc.gov> 

Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Steve, 

A tached are my sugges ted generic Insights from Exe lon Backfil Appea l. 

Thanks. 

Tom 

From: West, Steven 

Sent: Thursday, August 04, 2016 11:18 AM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; Spencer, Michael <Michael.Spencer@nrc.gov>; Clark, 
Theresa <Theresa.Clark@nrc.gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov> 

Subject: RE : Generic Insights from the Exelon Backfit Appeal 

Yes! Thank you very much. Keep them coming. 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 



301-287-3734 
Steven.West@nrc.gov 

From: Holahan, Gary 

Sent: Tuesday, August 02, 2016 5:28 PM 

To: Spencer, Michael <MjchaeLSpencer@nrqov>; West, Steven <Steven.West@nrc.gov>; Clark, 

Theresa <Theresa C!ark@nrc.gov>; Scarbrough, Thomas <Tumnas.Scarbroueb@orc gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

Good thoughts .... I hope you find them useful ~ 

From: Spencer, Michael 

Sent: Tuesday, August 02, 2016 5:26 PM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; West, Steven <5.t;even.West@nrc.gov>; Clark, Theresa 

<lberesa.C!ark@nrc gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov> 
Subject: RE: Generic Insights from the Exelon Backfit Appeal 

To your first bullet, I would add "promoting consistency" as a reason to use generic issue 
processes. 
To your fourth bullet, I would add "of licensed plants" to avoid a potential implication that the 
CRGR should be involved in COL application reviews for Part 52 plants. 

I would add another suggestion. 

Consistent with NEl's January 20, 2016 letter in support 1:,f Exelon's backfit appeal, 
documented evaluations prepared to justify invocation of the compliance exception should 
provide a clear and thorough description of: 
1) The "known and established standards" at issue; 
2) The prior NRC staff approval(s) of the licensee's method of compliance with such "known 
and established standards'·; 
3) The specific omission or mistake of fact that undermines the prior NRC staff approval(s); 
4) An evaluation explaining that, but for the identified omission or mistake of fact, the NRC 
staff would not have issued the prior approval; and 
5) A description of how the NRC has interpreted the "known and established standards" at 
issue. 

Michael 

From: Holahan, Gary 

Sent: Tuesday, August 02, 2016 3:57 PM 

To: West, Steven <Steven.West@nrc.gov>; Clark, Theresa <Ibpresa.Clark@nrc.gov>; Scarbrough, 

Thomas <Thomas.Scarbrough@nrc gov>; Spencer, Michael <M ichael Spencer@nrc.gov> 
Subject: Generic Insights from the Exelon Backfit Appeal 



Panel, 

Since Steve has volunteered to collect and document all/any generic insights for the panel, 
here are my initial contributions: 

- Use the appropriate generic issue processes (GI, GL, LIC-504, 50.54(f)) whenever 
possible. It takes time and effort in the beginning but adds significantly to: assuring proper 
agency management attention, providing clarity and transparency, contributes to 
knowledge management ... 

- Compliance backfits require an in-depth study of the issue history to distinguish errors 
from changes in interpretation ... 

- ADAMS should be, be isn't a helpful tool in researching past agency decision-making 

- CRGR doesn't but probably should review plant-specific backfits 

- All plant-specific backfits should be tested for generic applicability 

- draft RIS 205-029 revision 1 shouldn't be a RIS. If the issue is to be pursued, RIS 2005-
029 should be converted to a Reg Guide/SRP and subjected to the appropriate process 
steps 

- Management (NRR and NRO ... and perhaps others) should place more emphasis on 
constructive interactions, communications, and cooperation between the "engineering 
divisions" and the "systems divisions". SRP secondary review responsibilities should be 
reviewed with this in mind. 

- Staff should be better trained on the backfit rule and the generic issue processes 

Steve, 
just so you have something to start with ... 

Gary 



From : 
To: 
Subject : 
Date: 

Spencer Michae l 
Holahan Gary; West Steven; Clark Theresa; Scarbrough Thomas 
RE : Generic Insights from the Exelon Backlit Appeal 
Tuesday, August 02. 2016 5:26 :31 PM 

To your first bullet, I would add "promoting consistency" as a reason to use generic issue 
processes. 
To your fourth bullet, I would add "of licensed plants" to avoid a potential implication that the 
CRGR should be involved in COL application reviews for Part 52 plants. 

I would add another suggestion. 

Consistent with NEl 's January 20 , 2016 letter in support of Exelon's backfit appeal, 
documented evaluations prepared to justify invocation of the compliance exception should 
provide a clear and thorough description of : 
1) The "known and established standards" at issue; 
2) The prior NRC staff approval(s) of the licensee's method of compliance with such "known 
and established standards"; 
3) The specific omission or mistake of fact that undermines the prior NRC staff approval(s) ; 
4) An evaluation explaining that, but for the identified omission or mistake of fact, the NRC 
staff would not have issued the prior approval; and 
5) A description of how the NRC has interpreted the "known and established standards" at 
issue. 

Michael 

From: Holahan, Gary 

Sent: Tuesday, August 02, 2016 3:57 PM 

To: West, Steven <Steven.West@nrc.gov>; Clark, Theresa <Theresa.Clark@nrc.gov>; Scarbrough, 

Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael <Michae l.Spencer@nrc.gov> 

Subject: Generic Insights from the Exe lon Backfit Appea l 

Panel, 

Since Steve has volunteered to collect and document all/any generic insights for the panel , 
here are my initial contributions: 

- Use the appropriate generic issue processes (GI , GL, LIC-504, 50.54(f)) whenever 
possible. It takes time and effort in the beginning but adds significantly to: assuring proper 
agency management attention, providing clarity and transparency, contributes to 
knowledge management ... 

- Compliance backfits require an in-depth study of the issue history to distinguish errors 
from changes in interpretation ... 

- ADAMS should be, be isn't a helpful tool in researching past agency decision-making 

- CRGR doesn't but probably should review plant-specific backfits 

- All plant-specific backfits should be tested for generic applicability 



- draft RIS 205-029 revision 1 shouldn't be a RIS. If the issue is to be pursued, RIS 2005-
029 should be converted to a Reg Guide/SRP and subjected to the appropriate process 
steps 

- Management (NRR and NRO ... and perhaps others) should place more emphasis on 
constructive interactions, communications, and cooperation between the "engineering 
divisions" and the "systems divisions". SRP secondary review responsibilities should be 
reviewed with this in mind. 

- Staff should be better trained on the backfit rule and the generic issue processes 

Steve, 
just so you have something to start with . .. 

Gary 



From : 
To: 
Cc : 

Subject : 

Date: 

Gary -

Coyne Kevin 
Holahan Gary ; Correia Richard 
Weber, Michael : Hackett, Edwin; Thaggard, Mark; Spencer, Michael; Scarbrough Thomes; Clark, Theresa; Will. 
~ 
RE : Plan for B/B Risk Perspective Task 
Tuesday, August 09 , 2016 6:51 :06 PM 

As Rich noted, we are finallizing the report but have a few additional items to clean up in the 
analysis (notably some the of the human error probabilities for safety injection termination). 
We do have a near final draft of the report and I've provided the current draft executive 
summary below. The "perfect backfit" estimate of the internal events, at-power CDF Is 
1.40E-05/year (this assumes operator action to preven1 pressurizer overfill Is always 
successful) . We need to recalculate the current "as-operated" base case after we tweak 
the human error probabilities a bit, but we expect this to be less than an -1 E-06/yr increase 
above the "perfect" backfit case. S0 1 assuming a completely effective backfit could be 
done, the risk benefit is expected to be small. 

Kevin 

Executive Summary 

By memo dated June 22, 2016 the Executive Director fo r Operation, (EDO) established a 
Charter for a Backfit Appeal Review Panel to assess several issues associated with a backfit 
detennination for the Byron and Brai lwo d ite (ML16173A311 ). The NRC taff had 
pr viou ly determined that the Byron and Braidwood ite. were not in compliance with 10 
CFR 50.34(b) because certain condition JI events (faul ts of moderate frequency) could result 
in water r lief through ungualifi d I res urizer safety reli f vaJv s (SRVs) that may allow th 
event to I ad to a more se1ious condition. The EDO's Backfit Appea l R vi w Panel charter 
specificalJy requested information on the contribution to overall plant risk of the current 
configuration at Braidwood and Byron. This document provides a risk analysis intended to 
support resolution of this charter item. 

This report prnvides a calculation of plant core damage frequency (CDF) for the representative 
unit (Byron Unit 1) for plant configuration where the pre urizer pilot perated relief valve 
(PORV) block valves may be in different open or closed po ition during power operation, to 
provide additional information to decision makers. Additionally , the potential risk benefit of 
meeting r gulalory r quirem nts is stimal d Lo provide additional information Lo l'h Backfil 
Appeal Review Panel. 

The Byron Unit 1 SPAR model is used to analyze the plant CDF. It i deemed that the risk 
analy i result (plant CDF for internal events at power) for Byron Unit l r a onably represen t 
tho e of Byron Unit 2, Braidwood Unit 1 and Braidwood Unit 2. The Byron and Braidwood 
plants are simjJar and, in fact, share th sam UFSAR. The known minor di ffe rences between 
the unil are not con idered to significantly impact IJ1e r sults fo r thi analysis, 

An enhanced SPAR model has been used for tbjs analysis lo make plant CDF estimates for 
internal ev nt. at power. The analysis is supplemented by thermal hydraulic estimates (for 



time windows) and specific HRA analysis for key operator actions, both perfotmed 
specifically for this report. 

Two cases as defined below are studied and their CDs are 1calculated: 

• CASE-A - plant as operated, assuming realistic values for human actions. 
• CASE-B - plant with a "perfect backfit" that will alwaiys prevent pressurizer overfill and a 

subsequent challenge to the SRVs. This is modeled by assuming operator actions to 
unblock a blocked PORV and terminate safety injection are always successful. 

The base CDF (Case-A) is x.xE-05/yr (this wi ll need to be recalculated, but will likely be 
uroun<l 1.5 E-05). The CDF difference between Cases A and B (CDF A - CDFB) is calculated 

to be x.xE-x/year. This is a measUJe of maximum benefit that may be attained with a "perfect" 
backfit that avoids the issue (e.g. consequential small LOCA due to SRV fai lure after 
pressurizer overfill). This value is below the "very sm all'' CDF delta risk threshold of lE-

06/year. W (.-; till needs to be confirmed, but we expe .t the delta to be below IE-06-
considered to be a very small change _Qer RG 1.1 74) 

Tt is recommended that thi s delta CDF be considered as the "best estimate' ' benefit from a 
"perfect" backfit that would reduce the pressurizer overli 11 and stuck open SRV concern. It 
sbouJd be also noted that any practical back.fi t remedy is not expected to be completely 
effective. Therefore, this de lta CDP represents I.he maximum possible benefit from any backfit 
plant change. The actual risk benefit would be lower. 

An additional insight gained from this analysis is the plant risk impact of the closure of both 
pressurizer PORV block valves dming operation. When no PORV re]ief path is available 
(e.g., both PORV valves blocked and operator actions, to unblock them fail) dUJing an 
inadvertent safety injection evenr .. the pressurizer would become water solid and the SRVs 
challenged after approximately 20 minutes. However, when a PORV relief path is avaiJable 
(and the PORV is assumed capable of passing water), pressurizer pressure can be maintained 
below the SRV lift setpoinl witb fulJ safety injection now. Although it is assumed that the 
PORV would eventually fai l due to repetitive cycling (either in the fully open or closed 
position), this provides more time for operator action to terminate pressurizer overfilJ and 
avoid a safety relief challenge. Therefore, the availability of a PORV relief path provides a 
longer time window for operator action to terminate injection flow and therefore reduces the 
human enor probability of this action. 

From: Holahan, Gary 

Sent: Tuesday, August 09, 2016 5:36 PM 

To: Correia, Richard <Richard.Correia@nrc.gov> 

Cc: Weber, Michael <Michael,Weber@nrc.gov>; Hackett, Edwin <Edwin.Hackett@nrc.gov>; 

Thaggard, Mark <Mark.Thaggard@nrc.gov>; Spencer, Michael <Michael.Spencer@nrc.gov>; 

Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov>; Clark, Theresa <Theresa.Clark@nrc.gov>; 

West, Steven <Steven.West@nrc.gov>; Coyne, Kevin <Kevin.Coyne@nrc.gov> 

Subject: RE: Plan for B/B Risk Perspective Task 

Thanks Rich, very good. Appreciate the update and the RES effort. 



Gary 

From: Correia, Richard 

Sent: Tuesday, August 09, 2016 4:39 PM 

To: Holahan, Gary <Gary.Holahan@nrc.gov> 

Cc: Weber, Michael <Michael.Weber@nrc.gov>; Hackett, Edwin <Edwin.Hackett@nrc.gov>; 

Thaggard, Mark <Mark.Thaggard@nrc.gov>; Spencer, Michael <Michael.Spencer@nrc gov>; 

Scarbrough, Thomas <Jhomas.Scarbrough@nrc.gov>; Clark, Theresa <Jheresa.Clark@nrqov>; 
West, Steven <Steven.West@nrc.gov>; Coyne, Kevin <Kevin.Coyne@nrc.gov> 

Subject: RE: Plan for B/B Risk Perspective Task 

Gary, 

We are very close to completing our management review of the risk analysis. Kevin 
Coyne will send you an executive summary in a bit. The detailed report will follow. 

Richard P. Correia, P .E 
Director, Division 0£ Risk .Analysis 

Office of Nuclear Ree,nlatonJ Research 
U.S.NRC 

From: Holahan, Gary 
Sent: Tuesday, August 09, 2016 3:53 PM 

To: Correia, Richard <Richard.Correia@nrc.gov> 

Cc: Weber, Michael <MichaeLWeber@nrc.gov>; Hackett, Edwin <Edwin.Hackett@nrc.gov>; 

Thaggard, Mark <Mark Jhaggard@nrc.gov>; Spencer, Michael <Michael Spencer@nrc gov>; 

Scarbrough, Thomas <Thomas Scarbrough@nrc gov>; Clark, Theresa <Theresa Clark@nrc.gov>; 
West, Steven <Steven.West@nrc.gov> 

Subject: RE: Plan for B/B Risk Perspective Task 

Rich, 

We are deep into the Exelon Backfit Appeal Report and curious about when we can expect 
some input from your staff. Whenever you have insights or analysis results, we will be 
eager to see them and/or meet and discuss. 

Thanks, 

Gary 

From: Correia, Richard 
Sent: Wednesday, July 20, 2016 10:03 AM 



To: Holahan, Gary <Gary.Holahan@nrc.gov>; West, Steven <Steven,West@nrc.gov>; Clark, Theresa 

<Thecesa.clark@nrc.gov> 
Cc: Weber, Michael <Michae l.Weber@nrc.gov>; Hackett, Edwin <Edwin.Hackett@nrc.gov>; 

Thaggard, Mark <Mark.Thaggard@nrc.gov> 
Subject: Plan for B/ B Risk Perspective Task 

Gary, Steve, Theresa, 

Following our meeting last week on the Byron/Braidwood appeal my staff developed 
a risk analysis plan to evaluate a relief valve failure causing a Condition II event to 
become a Condition Il l/IV event. The plan is attached for your information and 
comment. 

Best 

Richard P. Correia, P .E 
Director, Division ol Risk A11alysis 

OHice 0£ Nuclear Re5tJatory Research 

U.S. RC 

w 
Regu latory Gulde 1.174, An Approach for Using Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific 

Changes to the Licensing Basis, Revision 1 - November 2002. 



From : 
To: 
Subject: 
Date: 

Theresa, 

Holahan Gary 
Clark Theresa ; West Steven ; Scarbrough Thomas; Spencer Michael 
RE : Things to review 
Monday, August 08, 2016 10:33:44 AM 

Thank you. The report looks great. I'm re-reading and fillig in the blanks and references as 
I go. 

Gary 

From: Clark, Theresa 

Sent: Saturday, August 06, 201611:27 PM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; West, Steven <Steven.West@nrc.gov>; Sca rbrough, 

Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael <Michae l.Spencer@nrc.gov> 

Subject: RE : Th ings to rev iew 

Gentlemen, 

We're really getting there. I took the files prepared to date (memo including Michael's comments, 

Gary's report fi le, and Tom's enclosures file) and created two clean fi les that have been formatted, 

edited, and otherwise prettified and such. I added some comments in the margin where I wasn't 

quite sure about t hings. Yellow highlights are for references that will need to (eventual ly) be put into 

a single format with a single I ist at the end - my next big project, I think. are inserts 

for the future. 

• s·\Backfit-Appeal\Report\cover memo (clean as of 2016 08 06 11pm) docx 
• 5:\Backfit-Apoeal\Report\Backfit Appeal Panel Report (clean as of 2016 08 06 11pm) docx 

Just because it looks al l nice doesn't mean it's done (or that my edits were necessarily correct- note 

that we can do a compare to the last version if needed, since I accepted all of the messy changes) . 

But, like I said, getting there. I just set up a meeting for Tuesday since we did n't have any more on 

the calendar, and I can set more thereafter as needed. 

Thanks I 

Theresa Valentine Clark 
Executive Technica l Assistant (Reactors) 

U.S. Nuclear Regulatory Commission 

Theresa.Clark@nrc gov I 301-415-4048 I 0 -16E22 

From: Holahan, Gary 

Sent: Wednesday, August 03, 2016 4:58 PM 

To: West, Steven <Steven.West@nrc.gov>; Scarbrough, Thomas <Thomas Scarbrough@nrc .gov>; 



Clark, Theresa <TheregClark@nrc.gov>; Spencer, Michael <Michael.Soencer@nrq:o,•> 

Subject: Things to review 

Steve, 
Tom, 
Michael, 
Theresa, 

I have taken the Preliminary Findings document and incorporated it into a "Discussion" 
section. I added text to make it read like a report (no changes to findings or conclusions). 
Please review at Reports / Backfit Appeal Report 2016 08 03 2pm. 

Next I will start on the Enclosures (and the sections referring to them). 

I have also drafted (first draft...) a memo to Vic presenting the report . Please review at 
Reports / Cover memo Backfit Appeal Panel 2016 08 03 2pm. 

Gary 



From : 
To: 
Cc : 
Subject : 
Date: 

Clads Theresa 
Scarbrough Thomas 
Holahan Gary; West Steven; Spencer Michael 
RE: Things to review 

Monday, August 08, 2016 2:41 :29 PM 

Thanks Tom -good comments. The ones on the references wil l be overcome by later changes, but 

the others can be merged in w ith what the other folks are doing when we create a master copy. 

For those currently fidd ling w ith the file- I noticed a misspel ling of "lnadverent" in the first 

paragraph on p.27. 

From: Scarbrough, Thomas 

Sent: Monday, August 08, 2016 1:29 PM 

To: Clark, Theresa <Theresa.Clark@n rc.gov> 

Cc: Holahan, Gary <Gary.Holahan@nrc.gov>; West, Steven <Steven .West@nrc .gov>; Spencer, 

Michael <Michael.Spencer@ nrc.gov> 

Subject: RE: Things to review 

Theresa, 

I like your clean version of my input. 

I have only a few minor edits or changes in response to your margin comments. 

Attached are my redline markups of the cover letter and main report for your information. These 

documents are also in the Tom- Working folder. 

We can include these changes in the master copy when ready. 

Thanks. 

Tom 

From: Clark, Theresa 

Sent: Saturday, August 06, 2016 11:27 PM 

To: Holaha n, Gary <Gary.Holahan@nrc.gov>; West, Steven <Steven,West@nrc.gov>; Scarbrough, 

Thomas <Thomas.Scarbrough@nrq:ov>; Spencer, Michae l <MJchaeLSpencer@nrc.gov> 

Subject: RE : Things to review 

Gentlemen, 

We' re really getting there. I took the fi les prepared to date (memo including Michael's comments, 

Gary's report file, and Tom's enclosures fi le) and created two clean files that have been formatted, 

edited, and otherwise prettified and such. I added some comments in the margin where I wasn't 

qu ite sure about things. Yellow high lights are for references t hat wi ll need to (eventua lly) be put into 

a sing le format with a single l ist at the end -my next big project, I th ink. are inserts 



for the future. 

• S·\BackflL-Appeal\Report\cover memo /dean as of 2016 08 06 llpm) docx 
• S:\Backfrt-Appeal\Reoort\Backfit Ao peal Panel Report /dean as of 2016 08 06 11om).docx 

Just because it looks al l nice doesn't mean it's done (or that mv edits were necessarily correct-note 

that we can do a compare to the last version if needed, since I accepted all of the messy changes). 

But, like I said, getting there. I just set up a meeting for Tuesday since we didn't have any more on 

the calendar, and I can set more thereafter as needed. 

Thanks! 

Theresa Valentine Clark 
Executive Technical Assistant (Reactors) 

U.S. Nuclear Regulatory Commission 

Theresa.clark@nrc gov I 301-415-4048 I 0 -16E22 

From: Holahan, Gary 
Sent: Wednesday, August 03, 2016 4:58 PM 

To: West, Steven <Steven West@nrc.gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov>; 

Clark, Theresa <TheresCJ.CIJrk@nrc.gov>; Spencer, Michael <Micbilel Spencer@nrc.gov> 
Subject: Things to review 

Steve, 
Tom, 
Michael, 
Theresa, 

I have taken the Preliminary Findings document and incorporated it into a "Discussion" 
section. I added text to make it read like a report (no changes to findings or conclusions). 
Please review at Reports/ Backfit Appeal Report 2016 O.S 03 2pm. 

Next I will start on the Enclosures (and the sections referring to them). 

I have also drafted (first draft...) a memo to Vic presenting the report. Please review at 
Reports / Cover memo Backfit Appeal Panel 2016 08 03 2pm. 

Gary 



From: 
To: 
Subject: 
Date: 

Holahan Gary 
Spencer Michae l; Clark Theresa; West Steven; Scarbrough Thomas 
RE : backlit appeal panel meeting 
Monday, August 08 , 2016 12:53:49 PM 

I spoke to Bill Dean on last Thursday (on a different topic). 

I got the impression that NRR may have comments . The NRA staff seemed to be 
struggling with appropriate failure assumptions for Safety Valves. 

Gary 

From: Spencer, Michael 

Sent: Monday, August 08, 2016 12:31 PM 

To: Clark, Theresa <Theresa.Clark@nrc.gov>; Holahan, Gary <Gary.Holahan@nrc.gov>; West, 

Steven <Steven.West@nrc.gov>; Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov> 

Subject: RE: backfit appeal panel meeting 

We had requested comments by tomorrow. Unless we have already received NRR's 
comments, then it might be better to meet on August 10 so we could discuss any 
comments we receive tomorrow. 

Michael 

-----Original Appointment---

From: Clark, Theresa 

Sent: Saturday, August 06, 2016 11:23 PM 

To: Clark, Theresa; Holahan, Gary; West, Steven; Spencer, Michael; Scarbrough, Thomas 

Subject: backfit appeal panel meeting 

When: Tuesday, August 09, 2016 11:00 AM-12:00 PM (UTC-05:00) Eastern Time (US & 

Canada) . 

Where: HQ-OWFN-11B02-12p 

Just realized we didn't have any more meetings scheduled! 

T 



From : 
To: 
Subject : 
Date: 

Holahan Gary 
Spencer Michae l; Scarbrough Thomas; West Steven ; Clark Theresa 
RE : on 1ST Issue 
Wednesday, August 10. 2016 2:42:43 PM 

Thanks. Michael. 

Hmmm ... thinking . My lnit1ial thought is that there may be some safe middle ground, in 
which we don't define programs and requirements but we make sure that our decisions in 
this case are not misinterpreted .... Sill thinking . 

I'm testing some text to add, possibly, to section 5. We should discuss tomorrow. 

Gary 

From: Spencer, Michael 

Sent: Wednesday, August 10, 2016 2:22 PM 

To: Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov>; Holahan, Gary <Ga ry.Holahan@nrc.gov>; 

West, Steven <Steven.West@nrc.gov>; Clark, Theresa <Theresa.Clark@nrc.gov> 

Subject: RE: on 1ST Issue 

All. 

(b )(5) 

Michael 



From: Scarbrough, Thomas 
Sent: Wednesday, August 10, 2016 10:46 AM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; Wesl, Steven <Steven.West@nrc.gov>; Clark, Theresa 

<Theresa.C!ark@nrc.gov>; Spencer, Michael <Michael.Spencer@nrc,8oY> 
Subject: RE: on 1ST issue 

Gary, 

I agree that the language in the OM Code is somewhat conflicting between 1-8130 (for 
which they are designed) and 1-1200 (for which that systHm is Intended to function) with 
respect to the Exelon backfit issue. because the safety v:alves were not designed for water 
relief , but are intended to function for water relief. 

I like your idea of a reasonable story that steam relief is normal while water relief is only 
relied on for AOOs or accident mitigation. 

Thanks. 
Tom 

From: Holahan, Gary 
Sent: Wednesday, August 10, 2016 9:44 AM 

To: Scarbrough, Thomas <Jhomas.Scarbrough@nrc.gov>; Wes.t, Steven <Steven.West@nrc gov>; 
Clark, Theresa <Theresa,C!ark@nrc:.gov>; Spencer, Michael <Michael.Spencer@nrc.gov> 
Subject: RE: on 1ST issue 

Thanks Tom. 

This is very helpful, but appears to need some interpretation for the case we have at hand. 
The obvious questions is how should we understand: "shall be tested with the normal 
system operating fluid and temperature for which they are designed." (1-8130) 

Safety Valves are "designed for'' steam relief, but are being ''credited" in safety analysis 
beyond their design ... for relieving water. No one seems to have a problem with the safety 
valve relieving water (i.e. opening) ... beyond/outside it di~sign. If we (all of NRG) recognize 
that a valve designed for steam can be credited to open 1(or stay opened) under water relief 
conditions, perhaps we should be saying "designed for slteam relief", "tested for steam 
relief'', "1ST program focused on steam relief'' and "credit1ad for water relief (to open and 
close) only in accident analysis" base on engineering analysis and judgement. 

Perhaps we can also construct a reasonable story that "steam relief is normal" and "water 
relief is not normal, not preferred, and only a demonstrati1on of ultimate capability". This 
would support our emphasizing the message that PORV use, operator training, and 
Emergency Operating Procedures should all focus on avoiding filling the pressurizer and 
water relief. 

If we take this position, we could combine the caution on pressurizer fil ling, with the 1ST 
thoughts, and move them from Appendix C Conclusions, to section 5 of the main report. 



Let's discuss tomorrow, 

Gary 

From: Scarbrough, Thomas 

Sent: Wednesday, August 10, 2016 7:54 AM 

To: Holahan, Gary <Gary Holahan@nrc gov>; West, Steven <s..teven West@nrc gov>; Clark, Theresa 

<Theresa Clark@nrc gov>; Spencer, Michael <Michael Spencer@nrc gov> 
Subject: RE: on 1ST issue 

Panel, 

I reviewed the Byron and Braidwood 1ST Programs, and the applicable ASME OM Code 
editions and addenda for each plant, with respect to the PSVs and PORVs. I included 
these documents (and a summary) in the new S:/References/lST Program folder. 

To condense the information to a manageable level, I prepared the attached summary of 
the 1ST provisions for PSVs and PORVs for Byron and Braidwood, and extracted the PSV 
and PORV requirements from the ASME OM Code 2004 Edition through 2006 Addenda 
that is referenced in the Byron 1ST Program. The Braidwood 1ST Program references the 
ASME OM Code 2001 Edition through the 2003 Addenda, which is essentially the same as 
the ASME OM Code 2004 Edition through 2006 Addenda for the PSV and PORV 1ST 
requirements. While the PSV and PORV provisions in the Braidwood/Byron 1ST Programs 
are similar, the Byron 1ST Program includes additional testing provisions for the PORV 
block valves beyond the Braidwood 1ST Program. 

In the summary, I highlighted some relevant provisions from the OM Code related to the 
responsibility of the Owner to assess the operational readiness of the PS Vs and PORVs. 
For example, in Section 1-8130, "Liquid SeNice," in Appendix I, valves are required to be 
tested with the "normal system operating fluid and tempeirature for which they are 
designed." In Section 1-1200, "Definitions," in Appendix I, normal system operating 
conditions (fluid, pressure, temperature) are defined as system fluid, pressure, and 
temperature during the phase of plant operation for whicl1 that system is intended to 
function. 

The term "service conditions" is used for several valve types, but not for PSVs and PORVs, 
in these OM Code editions and addenda. 

I believe that we could clarify the treatment of the PSVs, PORVs, and PORV block valves in 
the Braidwood/Byron 1ST Programs in light of the UFSAH revision with a call to Exelon. We 
also might obtain information on the other items that l inc:luded at the end of Appendix C. 



Otherwise, we could identify these items for future staff consideration in the report. 

Thanks. 
Tom 

From: Holahan, Gary 
Sent: Tuesday, August 09, 2016 2:29 PM 

To: West, Steven <Steveo.West@nrc.gov>; Clark, Theresa <Theresa.C!ark@nrc.gov>; Scarbrough, 
Thomas <Jhomas.Scarbrough@nrc.gov>; Spencer, Michael <MichaeLSpencer@nrc gov> 
Subject: on 1ST Issue 

All, 

And ... 

If we need information from Exelon on the treatment of or discussion of or lack of water 
discharge in their 1ST program, maybe we should ask them (call them). 

Let's also discuss Thursday, 

Gary 



From: 
To: 
Subject : 
Date: 

Clark Theresa 
Scarbrough Thomas 
Re : Draft Responses to NRA Comments 
Friday, August 12. 2016 7:44:25 PM 

Thanks. L was able to read this one. Very helpful. 

A f w questions y u would be be. t suited to answer ... 
1. Does the TST program speak to closing? T thought you said somewhere it only spoke to a 
safety function of opening. Or maybe l'm mixing 1ST with other statements of safety 
function . 
2. Ts it right that there are no pas. ive safety valves (in code space)? 
3. Do you recall anyone assuming a single failure of a spring safety valve (either not to open 
or to stick op n) b ing poslulat d? Y u'd U1ink chi · w uld affect valve sizing so everyone 
would need two 100% afeties (or similar to meet over pressure protection. Does the code 
require that? 

We an discuss in p r on next week if you like. 

Thanks and have a great week nd. 

Theresa 

On: 12 August 2016 18:43 , "Scarbrough, Thomas'' <Thomas.Scarbrough@nrc.gov> wrote: 
Theresa, 

Atlached Is a pdf version of the NRR commenls wlth my response. 

Thanks. 
Torn 

From: Clark, Theresa 

Sent: Friday, August 12, 2016 5:39 PM 
To: Scarbrough, Thomas <Thomas.Scarbrough@nrc.gov> 
Subject: Re: Draft Responses to NRR Comments 

Thanks Tom! 1f you are still working, any chance you can print it to a PDF that . h ws the 
markup? 1 can' t view markups via U1e phone software. I can log in on my laplop laler lhis 
weekend but a quick scan on the phone is easier--if it's not asking too much d you. Thanks!! 

On: 12 Augusl 2016 17:22 "Scarbrough Thomas" <Thoma ·.Scarbrough@m·c.gov> wrote: 
Panel, 

Attached is my initial draft responses in redline markup format on the NRR comments for your 
advance information , 



I wil l conduct a further review over the weekend. 

Thanks. 

Tom 



From: 

To: 
Cc : 
Subject : 

Date: 

Correia Blobacd 
West Steven ; H·olahan Gary ; Scarbrough Thomas ; Spencer Michael ; Clark Theresa 
Weber Michael : Hacket t. Edwin; Thaggard. Mark; Coyne. Kevin 
Re: Memorandum From: V. Mccree to G. Holahan re : Charter for Backlit Appeal Review Panel Associated with 
Byron and Braidwood Compliance with 10 CFR 50.34(8), GOG 15, GOG 21, GOG 29, and the Licensing Basis 

Friday, August 12, 2016 9:32:54 AM 

You are most welcome Steve and thanks for the opportuni ty. Very interesting analysis. We 
need to do more to supporl decisions like this. l wiU pas on thanks to all .best 

Rich 

Richard Correia, P.E. 
Director, Division of Ri sk Analysis 
Office of Nuclear Regulatory Research 
USNRC 

On: 11 August 2016 18: 11 "West, Steven" <Steven.West@nrc .gov> wrote: 
Thanks, Rich. This helps answer an important question and will be very helpful to the 
panel. Please pass on my sincere thanks to all of the contributors. 

Steve 

Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 
U.S. Nuclear Regulatory Commission 

301-287-3734 
Steven.West@nrc.gov 

From: Correia, Richard 

Sent: Thursday, August 11, 2016 5:54 PM 

To: Holahan, Gary <Gary.Holahan@nrc.gov>; West, Steven <Steven .West@nrc.gov>; Scarbrough, 

Thomas <Thomas.Scarbrough@nrc.gov>; Spencer, Michael <M ichae l.Spencer@nrc.gov>; Clark, 

Theresa <Theresa .Clark@nrc.gov> 

Cc: Weber, Michael <Michael.Weber@nrc.gov>; Hackett, Edwin <Edwin.Hackett@nrc.gov>; 

Thaggard, Mark <Mark.Thaggard@nrc.gov>; Coyne, Kevin <Kevin .Coyne@nrc.gov> 

Subject: Memorandum From : V. Mccree to G. Holahan re: Charter for Backfit Appeal Review Panel 

Associated with Byron and Braidwood Comp liance with 10 CFR 50.34(B), GDC 15, GDC 21, GDC 29, 

and the Licensing Basis 

Importance: High 

Gary et al., 

The attached risk assessment report addresses the Byron/Braidwood backlt issue. The 



conclusion is that the maximum benefit from a potential backfit remedy would provide a 
very small reduction in risk (i.e., less than 1 E-06/year). It should be noted that the analysis 
contained in the report was narrowly focused on the backtit question under review by the 
Appeal Review Board and is intended to provide additional context and insights to the 
Board. As such, other applications of this information may not be appropriate unless this 
limitation is recognized. 

Please let me know if you need any additional information or if you would like a briefing. 

Regards 

Richard P. Correia, P.E 
Director, Division of Risk Analysis 
Office of Nuclear Reaulatory Research 
U.S.NRC 



From : 
To: 
Subject : 
Date: 

Panel , 

Holahan Gary 
Wes! Steven; Clark Theresa; Scarbrough Thomas ; Spencer. Michael 
Two Issues related to NRR input 
Monday, August 15, 201 6 5:36:53 PM 

I'm comfortable that we (with some additions) have or can address all the NRA 
comments .. .. Except maybe two. 

I'm struggling with : 

- If water discharge is a problem with ASME [ .. . PS Vs certified for steam not water, and 
water discharge capability is not in ASME OM/ 1ST] why has it not come up before? 
Westinghouse analyses of Feedwater Line Break (FWLB) Accidents have shown water 
discharge for a long time. I found a case back in 1975_ Postulated Accidents (ANS 
Category IV events) set design requirements just like AOOs (ANS Category II events). It 
appears that staff In 2001 and 2004 did exactly what N RR has been doing all along ... 
accepting water discharge without invoking ASME. I don't see how NRA can push the 
IOECCS issue and ignore the FWLB, especially since all PWRs likely have water discharge 
for FWLB accidents 

- If PSV are active components (they do have both active and passive characteristics] and 
subject to the Single Failure Criteria from GDCs, why should the SFC only be applied for 
water discharge? Why not always apply the SFC .. . fail to open ... fail to close ... fail with 
steam ... fail with water? 

I believe (but NRR doesn't) that the staff has chosen to treat PSVs as passive fluid system 
components , never applying the SFC, not for steam and not for water. In most cases 
(maybe all) the PSV capacity is large enough that a single failure to open probably doesn't 
matter. Single failure to close would make every Loss of Load Transient or Loss of 
Feedwater Transient [nto a Small LOCA. We never require thfs for steam discharge ... why 
for water? 

Something to think about. .. and maybe discuss with NRR. I would like to hear a reasoned 
and logical position. 

Gary 



From: 
To: 
Subject : 
Date: 
Attachment.s: 

All , 

soencer Micl]aef 
Holahan, Gary; west sceyen; scarbrough Thomas; Clark Theresa 
cover memo (MASTER) 2016-08-09 - MAS.docx 
Thursday, August 11 . 2016 1:49:06 PM 
cover memo /MASTER) 2016-08-09 - MAS.doc)( 

I have some cleanup comments on the latest draft of the cover memo, and I added a 
sentence to reflect NRR's soon-to-be-received comments. 

Michael 



August XX, 2016 

MEMORANDUM TO: Victor M. McCree 
Executive Director for Operations 

FROM : Gary M. Holahan, Backflt Appeal Review Panel Chairman 
Office of the Executive Director for Operations 

SUBJECT: 

K. Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 

Thomas G. Scarbrough, Senior Mechanical Engineer 
Office of New Reactors 

Michael A. Spencer, Senior Attorney 
Office of the General Counsel 

Theresa Valentine Clark, Executive Technical Assistant 
Office of the Executive Director for Operations 

BACKFIT APPEAL REVIEW PANEL FINDINGS ASSOCIATED WITH 
BYRON AND BRAIDWOOD COMPLIANCE WITH 10 CFR 50.34(b), 
GDC 15, GDC 21, GDC 29. AND THE LICENSING BASIS 

In response to your memorandum of June 22. 2016, establishing a Backfit Ap eal Review 
Panel , the r~mel undertook a review of the relevant documents In this case. his included the 
licensee and NRC staff letters; the 2001 power uprate and the 2004 valve setpoint license 
amendment; and a June 16, 2016, letter from the Nuclear Energy Institute ilifilsupportlng the 
Exelon backfit appeal. The J:)aflel Panel also reviewed numerous other documents related to 
the topic of inadvertent operation of the emergency core cooling system (ECCS) and 
pressurizer safety valve performance. 

In addition to the document review, the ~ool--EfilJ.fil_had the benefit of meetings with the Office 
of Nuclear Reactor Regulation (NRR) (both the Division of Safety Systems and the Division of 
Engineering), the Office of the General Counsel (OGC), and the NRC Committee to Review 
Generic Requirements (CRGR). The Panel also shared lts draft preliminary fi ndings with NRR 
and OGC for comment. NRR provided comments , the consideration of which is reflected in the 
attached report Both Exelon (Bradley Fewell) and NEI (Tony Pietrangelo) declined offers for a 
public meeting but Indicated a willingness to provide information if the i;>aR&l-EMfil.identified the 
need. 

CONTACT: Gary M. Holahan, OEDO 
301-415-17XX 

omrncnt fM J: The report 
I ca ltalizes '" anel. " 
I i Comment IMA ·1: The report has one 

I space between periods, so I am 
makin eonformin chan es. 



V. Mccree - 2-

Based on the review documented In the attached report , the paflel--Efill.§!_concludes that the 
staff positions taken to support the compliance backflt finding represent new and different staff 
views on how to address potential pressurizer safety valve failures following water discharge. 
Although these staff positions are well-intentioned and conservative approaches that could 
provide additional safety margin. they do not provide a basis for a compliance backfit. -In the 
absence of a failure of the pressurizer safety valve to reseat, the concerns articulated in the 
backfit related to event classification, event escalation, and compliance with 10 CFR 50.34(b) 
and General Design Criteria 15, 21, and 29 are no longer at issue. 

Your June 22, 2016 memorandum asked the ~ Panel to answer five questions. -These 
questions and the pan~ Panel 's responses follow: 

1. Were the approvals based on a mistake? If so, what was the mistake and what are the 
implications for Braidwood and Byron? 

Answer: -The 2001 and 2004 license amendments were based on reasonable and well
Informed engineering judgment of the NRC staff. not a mistake. 

I 

I 2. What is the known and established standard for water qualification of pressurizer safety 
valves? I 

h l Answer: -The standard in place in 2001 and '1"004 and at present is that the J.')robability of 1 
failure§ of a.passive pressurizer safety valve§ need not be assumed to occur following / 
water discharge if the llkelihood-kl reslese-afler fi)assing...waler is sufficiently small , based / 
on well-Informed staff engineering Judgment.,..lllal-lt-may-be-ex~ludee-fronHonslderatloA 1 
In-a eetermlni&liGanalysisL ______________________ _j 

3. What is the known and established standard for progression of postulated events 
between categories of severity? -Include a discussion of Regulatory Issue 
Summary 2005-29, "Anticipated Transients that Could Develop into More Serious 
Events, " dated December 14, 2005, and the draft Revision 1 that was Issued for public 
comment in 2015. 

Answer; -For Byron and Braidwood , the standard for progression of postulated events 
between categories of severity is set forth in the Updated Final Safety Analysis Report 
(UFSAR), as described In the staffs October 9, 2015 backfil imposition letter, -However. 
this event progression standard does not establish specific standards for valve 
qualification. Therefore, It Is not the basis for a compliance backflt given this set of facts. 
Regu latory Issue Summary 2005-29 and its draft Revision 1 do not alter this conclusion. 

4 . Does the current licensing basis for Braidwood and Byron comply with the applicable 
regulations? -Is it adequate to provide protection to public health and safety? 

Answer: -The PaflSI--Panel concludes that Braidwood and Byron do comply with the 
applicable regulations based on the UFSAR analyses which the staff found acceptable 
through a reasonable and technica lly sound evaluation using appropriate Commission 
safety standards. -The f)3ne/.Paner also concludes that there is reasonable assurance of 
adequate protection of the public health and safety. 

ommcnl [MASI: Edits are to reflect 
, the latest version of this statement in 
' the re ort. 



V. Mccree - 3 -

5. Given that Exelon suggests that the NRC pursue a cost-justified substantial safety ,. ommenc I T l: FYI _ RES should 
enhancement backfit, what is the contribution to overall plant risk of the current / have their draft re ort b Tuesda . 
configuration at Braidwood and Byron? / 

, omml•nl IMA j : The bullets are part 
Answer: {rBCl ____________________ _______________ _______ ____________ ____________ _______ / / a:~h8~.:~~t~1~c:.~'.?rting with "The 

The f)aAel+Panel 's findings therefore support the Exelon backfit appeal, and we recommend i Comment I Tl : We should indicate 
that you direct NRR to: / I that the report includes lessons from 

f ! our review. 
I I 

~yJ_thdraw _its com_pliance. backfit findin9.~------ ------------ ------------------------- ------· ------· ./ / • 

• 

• 

Vy_erify (e.g. through letter, meeting, owners group activity) that all PWRs have resolved 
this technical Issue In a reasonable manner, and 

Rre-evaluate the matters discussed in Regulatory Issue Summary 2005-29 and its draft 
Revision 1 through a more appropriate generic process to avoid the inappropriate or 
Inadvertent Imposition of backfits. 

I 
! 
I 
I 
! 
i 

In the course of its activities, the 13af'lel..Panel has developed several insights relevant to the I 
backfit process and the use of generic processes to address potential safety issues. The paRel / 
Panel plans to share these insights with the CRGR for their use in addressing your June 9, • 

II 2016, tasking related to Implementation of agency backfilling and issue finality guidance. The 
Panel also identified other lessons from its review of the NRC evaluation of the erformance of / 

pressurrzer safety valves f.Qr Braidwood B ron and other nuclear ower lants that are / 

identified in the attached e or ·------------------------ ----------------------------------J 

The f)~Panel is available to respond to any questions or provide any other assistance 
needed. 



[Patti to add concurrence page) 



From: 
To: 
Subject : 
Date: 
Attachments : 

Spencer Michael 
Holahan. Garv; West s1even; Scarbrough JhQrnas; Clark Theresa 
2016 Backlit Panel Tom discussion of NRR issues 2016 08 18 Gary MAS.docx 
Thursday, August 18, 2016 6:30:38 PM 
2016 Backlit Panel Tom discussion of NRA issues 2016 08 18 Garv MAS.docx 

My comments on top of Gary's. 



In addition to the performance of p ressurizer valves kor water reliet_ tl=ie-P,mel--Fese9Aii!ces-ll=lal ----· ommenc (MA 1· You use pressurizer 
the NRC staff-1:ias raised other issues in Its GGtaoor-20+8Backfit 11etter in support of its backfit valves numerous times In this write-
decision for Braidwood and Byron. The staff emphasized some of those issues in its comments u . Is this referrin to PSVs? 
on the preliminary Panel findings . The Panel summarizes its consideration of those issues as 

/ Comment (MAS(: To be consistent 
follows: / with our referencing throughout the 

"' ' / re art. The staff stategs that NS 5 1 N 18 . .2 19UAm&riaanr.y_gl_EJ~~F_~!2L~1¥.!6N§1§!l'l~£l.l?!iL6H§: __ ./ "-,a.1=.:.a'----------...J 

N "8"'2-~GleaF-Saf~ty Grit-aria fGF the--Oeslgn ef-Stationary..Pres&ur~e-Water- ReaGteF 
PlaAts: defines the categories of design basis transients and accidents based on an anticipated 
frequency of occurrence (annually for Condition II events),, The staff also stated that it was a 
aAEl-t.tie long-standing NRC position that escalation from one condition to another is not 
acceptable. The staff considers ANS-51 .1/N18.2-1973/>.MS N16.-2 to constitute a known and 
established standard that has been reflected in NRC guidance documents and in the licensing 
basis of each U.S. nuclear power plant. This ANS standard is referenced for use in several 
Braidwood/Byron UFSAR Chapter 15 accident analyses. The Panel agrees that u,e non-
escalation prohibition is an established standard appllcable to Bryon and Braidwood, but did not 
identify historical evidence that implementation of this standard requires the Braidwood/Byron 
licensee to assume that its pressurizer valves will fa il open under water relief conditions, 10 
aQflli' the single failure critariorrJ.Q....PSV_failure in these circl1mstanf as, or lo impose ASMl= 
reru,iirE'lments for certifi(;:aijon gr _gualification of PSVs fQr watfil @lief. 

The staff raises concerns that extended steam and water relief through the pressurizer valves 
would result in the failure of the pressurizer relief tank rupture disk, would require repair of the 
damaged PSVs, and might cause an extended time period for the return to service of the 
nuclear power plant. The Panel does not consider the time period necessary for the licensee to 
perform radioactive clean-up activities in the containment building. to inspect and conduct any 
necessary repairs to the PSVs, or to prepare for plant startup, to constitute issues that support a 
compliance backfit imposed by the NRC. The NRC staff and inspectors would verify that these 
activities are conducted appropriately to protect the public health and safety prior to plant 
restart. T e Baclgit Lettec.states_lhatJ,Jn,AR ~ectiQQ.J!?.5.1 3 "imp.!!..eu,r_try_at tre plant _will 
return to OQfil.ation Ina "shod...Qeriod ·• but lhe Panel seJ35!10 SJm.PJJrtlo@lim1rm requirement 1n 
UFSAR Section 15.fi .1,3. Also_._ the Panel h¥ts not identified a rimulatory inte1.est in limiting the 
time needed ror the plant to return to operation. 

The staff considers tl:ia the known and established standard in question requ~r-ement int lle the 
NUREG-0737 (Item 11.0.1) standard for licensees and applicants to conduct testing to qualify the 
RCS relief and safety valves under expected operating conditions for design-basis transients 
and accidents-te-Oe-lfle..lffiewn-aA~hshed slandara iA qwesl1an as a regulateF)' 
reqwi,emenl IA resf)ense to the sl1c1ck open PORV at TMI 21n 1979. As discussed above and in 
Appendix B to this report. the NRC accepted the EPRI testing to satisfy NUREG-0737 (Item 
11.D.1) for Braidwood and Byron in an SE forwarded by letters in 1988 and 1990. Therefore, the 
Panel considers this known and established standard referenced by the staff to have been met 
for Braidwood and Byron. 

The staff stategs that an omission or mistake of fact occurred when the licensee failed to 
acknowledge that the EPRI testing program did not evaluate liquid discharge from the 
pressurizer valves during extended high pressure safety injection for Braidwood and Byron. As 
discussed in Appendix B to this report, the NRC SE on the Braidwood/Byron response to 
NUREG-0737 (!lem 11.0.1) discussed the evaluation of the PSVs and PORVs for feedline break 
accidents including water relief, and found that the performance of the PSVs and PORVs was 
acceptable based on the EPRI tests. Therefore, the Panel does not agreeconsider that aA 



amissmt'H)f-ffiist-al«H:lf.-faGI---GGruff-efl ey-the licensee's reference to the EPRI testing program 
was an omission or mistake of fact. 

In support of its backfit. the staff considers that flow capacity certification in accordance with the 
ASME BPV Code and inservice testing throughout the service life in accordance with the ASME 
OM Code to be necessary to satisfy the standard for water relief capability of pressurizer valves. 
The staff points to its review of several nuclear power plants where water relief was not 
considered acceptable, or different actions were required . As discussed in Appendix C to this 
report, the staff required additional actions for some licensees to support reliance on the PORVs 
for water relief and to avoid water relief th rough the PSVs. The staff also has allowed some 
licensees to rely only on EPRI testing without significant additional activities . The Panel did not 
identify instances where the staff imposed certification by the ASME BPV Code and historical 
OM Code testing , or required alternatives to the ASME BPV or OM Codes, in the examples of 
NRC staff review of water relief capability for pressurizer va lves. 

ommenl (MA (: I suggest we leave 
out the reference to the 2014 MUR 

/ unless we want to relitigate past 
/ arguments between NRR licensing 
/ and tech staff about the scope of the 
I MUR. 
f 
I 
I 

I 
I 
I 
I 

I personally don't know anything about 
the 2014 MUR to say one way or 
another about whether they could 
have pursued additional actions, And 
ll seems to be outside the purview of 
the oanel's work. 

The staff has also Identified specific ASME provisions that 2.ur11.9rtedly 1:>l,!QROrt its position that 
ASME requiremeQls appl_y lo q_ualificati_on ol_pressurize1 val_ves foJ waler_ relieJ But th~ sta(I did 
not provide evidence that these provisions have cons1stenlty been interpreted as the staff Is now 
Interpreting them , Given the NRC's treatment of Item 11.D.i In NUREG-0737 and the NRC 
staffs historical licensing practice , the Panel concludes that the staff's current Interpretation of 
the ASME Code is not supported by the historica l record . 

I 

I 
I 

I 
In light of the wide range of NRC staff positions during the review of pressurizer valve capability / 
since the TMl-2 accident, the Panel agrees that the staff could have pursued Insisted on I 
additional actions by the Braidwood/Byron licensee to Improve the reliability of the PSVs or / 
PORVs for water relief, or to avoid water relief through the PSVs by PORV improvements, as I 
part of the 2001 power uprate, or the 2004 PSV setpoint amendment, p r the 2014 measurement / 
uncertainty capture upratq _ The staff ma_l'. have been able to justi~ add~ional aptions, but thex: •• J 
determined that it was not necessary. The 2001 uprate staff reviewers used their expert 
engineering judgement to determine whether it was nollechnically necessary to assume that the 
PSVs or PORVs would slick open with water relief based on EPRI test information, licensee 
supplementa l information, and their own technical experience. 

The staff raises a concern that the NRG review of the 2004 setpoint amendment for Byron and 
Braidwood did not re-review the qualification of the PSVs. The staff notes that if the 2001 SE 
had not found liqu id discharge through the PSVs to be acceptable, it is unlikely that the staff 
would have reacl1ed an apwoval conclus~eapproved the 2004 setpoint 
amendment. In Appendix C to this report , the Panel summarizes the 2004 SE review of the 
PSV water relief capability. The Panel recognizes that a staff review may re ly on a previous 
more extensive review to determine the acceptability of a similar request. The Panel does not 
consider thfti-6 review approach used in 2004 to challenge the adequacy of the 2001 review. 

5 ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backfit appeal, the Panel believes it is important 
to acknowledge, and for the NRC staff and licensee to appreciate, that water relief through an 
PSV not specifically designed for such service is undesirable and should be minimized or 



avoided as a matter of conservative engineering and prudent operations. This is reinforced by 
the information provided In Westinghouse NSAL-93-013 and its supplement, and the actions by 
various licensees in response to the NSAL, as well as the limited scope of the EPRI testing 
conducted over 30 years ago. 

Operator training , and Emergency Operating Procedures to terminate the event before 
pressurizer fi ll ing, as wel l as the use of PORVs rather than reliance on PSVs, are clearly 
preferred and prudent measures, whether they form the facilities' UFSAR licensing basis and 
are assumed in the accident analyses or not. 

I 
I 
I 

f 
i 
I 

The PSVs in question were designed for steam service. Steam relief is their normal service 
condition; and applies to their certification. The Panel supports the previous staff 
determinations for Braidwood/Byron and certain other plants that PSVs experiencing water relief 
during an abnormal or accident condition need not be assumed to fall since .Jr there wasls a 
reasonable and technically well-informed engineering Judg ment to the contrary. However. the 
Panel also considers the actions by various licensees and-assepled--~ taff-to improve the 
rel iability and performance of the PORVs to avoid water relief through the PSVs to be prudent in 
light of their design specifications. 

The Panel considered but could not determine the extent to which the Braidwood/Byron 
licensee addressed crediting water relief through the PSVs, PORVs, or PORV block valves in 
the Braidwood and Byron 1ST Programs. The Panel recognizes that the difference between the 
intended use of these valves for overpressure protection and their Infrequent response to plant 
events might be considered in implementing appropriate 1ST activities. 

I 
I 

The Panel notes that water relief through various pressurizer valves is not a new issue because I 
water relief has always been credited (by the Braidwood/Byron licensee and other licensees) for / 
the UFSAR Feedwater System Pipe Br,eak analysis { JF$}\R. Sec:t1on 15.2.~). ____ .. ______ J 
:rho Panel belie-ves4R~l:w.;..te-l.&-we~ile-feF-GeASirlei:at~laff..aREl 
Bralewoed/Qyren lieense . 

cunmc.111 (MASI: I am guessing that 
this Is what Is bein referred to. 
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To: 
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Date: 
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Importance: 

Patti, 

Clads Theresa 
Sprogerjs Patricia 
Holahan Gary; West s1even; Scarbrough Thomas: Spencer Michael 
ACTION: pac~age for panel report 
Tuesday, August 23, 2016 11 :49:54 AM 
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MEMORANDUM TO: Victor M. Mccree 
Executive Director for Operations 

FROM: Gary M. Holahan, Backfit Appeal Review Panel Chairman 
Office of the Executive Director for Operations 

SUBJECT: 

K. Steven West, Deputy Director 
Office of Nuclear Security and Incident Response 

Thomas G. Scarbrough, Senior Mechanical Engineer 
Office of New Reactors 

Michael A. Spencer, Senior Attorney 
Office of the General Counsel 

Theresa Valentine Clark, Executive Technical Assistant 
Office of the Executive Director for Operations 

BACKFIT APPEAL REVIEW PANEL FINDINGS ASSOCIATED WITH 
BYRON AND BRAIDWOOD COMPLIANCE WITH 10 CFR 50.34(b), 
GDC 15, GDC 21, GDC 29, AND THE LICENSING BASIS 

In response to your memorandum of June 22, 2016, establishing a Backfit Appeal Review Panel 
(Agencywide Documents Access and Management System (ADAMS) Accession 
No. ML 16173A311 ), the Panel undertook a review of the relevant documents in this case. This 
included the licensee and NRC staff letters related to the backfit; the 2001 power uprate and the 
2004 valve setpoint license amendments (ADAMS Accession Nos. ML033040016 and 
ML042250531 , respectively); and a June 16, 2016 , letter from the Nuclear Energy Institute (NEI) 
supporting the Exelon backfit appeal (ADAMS Accession No. ML 16208A008). The Panel also 
reviewed numerous other documents related to the topic of inadvertent operation of the 
emergency core cooling system (ECCS) and pressurizer safety valve performance. 

In addition to the document review, the Panel had the benefit of meetings with the Office of 
Nuclear Reactor Regulation (NRR) (both the Division of Safety Systems and the Division of 
Engineering), the Office of the General Counsel, and the NRC Committee to Review Generic 
Requirements (CRGR). In addition, the Office of Nuclear Regulatory Research (RES) conducted 
an analysis that provided insights on the risk significance of the sequence at issue. 

CONTACT: Gary M. Holahan, OEDO 
301-415-1 765 
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The Panel also shared its draft preliminary findings with NRR and OGC for comment. NRR 
provided comments, the consideration of which is reflected in the attached report. Both Exelon 
(Bradley Fewell, Senior Vice President of Regulatory Affairs) and NEI (Tony Pietrangelo, Senior 
Vice President and Chief Nuclear Officer) declined offers for a public meeting but indicated a 
willingness to provide information if the Panel identified the need. The Panel did not identify a 
need for additional information from either Exelon or NEI to complete its review, which is 
summarized below and documented in the attached report. 

Based on its review, the Panel concludes that the NRC staff positions taken to support the 
compliance backfit finding represent new and different staff views on how to address potential 
pressurizer safety valve failu1res following water discharge. Although these staff positions are 
well-intentioned and conservative approaches that could provide additional safety margin, they 
do not provide a basis for a compliance backfit. In the absence of a failure of the pressurizer 
safety valve to reseat, the concerns articulated in the bac'kfit related to event classification, 
event escalation, and compliance with 10 CFR 50.34(b) and General Design Criteria 15, 21 , 
and 29 are no longer at issue. 

The Panel notes, as did a member of the earlier NRR backfit appeal panel (ADAMS Accession 
No. ML 16081A405), that the issue of pressurizer valve performance following water discharge 
appears to have generic applicability, and is not specific to Byron and Braidwood. The Panel 
believes that resolution of this issue would have benefited from consideration of the generic 
nature of the issue through the appropriate NRC processes. 

Your June 22, 2016 memorandum asked the Panel to answer five questions. These questions 
and the Panel's responses follow: 

1. Were the approvals based on a mistake? If so, what was the mistake and what are 
the implications for Braidwood and Byron? 

Answer: The 2001 and 2004 license amendments were based on reasonable and well
informed engineering judgment of the NRC staff, not a mistake. 

2. What is the known and established standard for water qualification of pressurizer 
safety valves? 

Answer: The standard in place in 2001 and 2004 and at present is that failures of 
pressurizer safety va lves to reclose need not be assumed to occur following water 
discharge if the likelihood is sufficiently small , based on well-informed staff engineering 
judgment. 

3. What is the known and established standard for progression of postulated events 
between categories of severity? Include a discussion of Regulatory Issue 
Summary 2005-29, "Anticipated Transients that Could Develop into More Serious 
Events," dated December 14, 2005 [ADAMS Accession No. ML051890212], and the 
draft Revision 1 that was issued for public comment in 2015 [ADAMS Accession 
No. ML 15014A469]. 

Answer: For Byron and Braidwood, the standard for progression of postulated events 
between categories of severity is set forth in the Updated Final Safety Analysis Report 
(UFSAR), as described in the NRC staff's October 9, 2015, backfit imposition letter 
(ADAMS Accession No. ML 14225A871 ). The Panel supports the NRC staff's view that 
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non-escalation (from Condition II to Condition Ill or IV, as defined in American Nuclear 
Society Standard 51 .1 /N 18.2-1 973, "Nuclear Safety Criteria for the Design of Stationary 
Pressurized Water Reactor Plants," dated August 6, 1973) is a known and established 
standard applicable to Byron and Braidwood. However, this event progression standard 
does not establish specific standards for valve qualification. Therefore, it is not the basis 
for a compliance backfit given this set of facts. Regulatory Issue Summary 2005-29 and 
its draft Revision 1 do not alter this conclusion. 

4. Does the current licensing basis for Braidwood and Byron comply with the 
applicable regulations? Is it adequate to provide protection to public health and 
safety? 

Answer: For the specific technical issues reviewed by the Panel, the Panel concluded 
that the current licensing basis for Byron and Braidwood complies with the applicable 
regulations and provides adequate protection of the public health and safety. 

5. Given that Exelon suggests that the NRC pursue a cost-justified substantial safety 
enhancement backfit, what is the contribution to overall plant risk of the current 
configuration at Braidwood and Byron? 

Answer: The analysiis performed for the Panel by RES provides insights on the risk 
significance of the sequence at issue. This analys'is suggests that an inadvertent ECCS 
actuation sequence, assuming that pressurizer overfill would lead to a small loss-of
coolant accident, contributes approximately 1 percent of the total internal events core 
damage frequency (CDF). If the backfit were implemented such the pressurizer safety 
valves would always reclose properly, the CDF reduction is estimated at 1.5E-07 per 
year. If the pressurizer safety valves were not assumed to always fail following water 
discharge (consistent with the NRC staff expert judgment in 2001) or if the backfit were 
less than perfectly effective, the risk-reduction benefit of implementing the backfit would 
be even smaller. 

The Panel is aware of and sensitive to two important issues related to this question. 
First, NRR, not the appeal Panel, is responsible for any decisions on alternative 
application of the backfit rule to this issue. Second, the Panel does not wish to imply that 
"the contribution to plant risk" should be seen as the only measure of enhanced safety. 
For example, defense-in-depth has a recognized role and value in the regulatory 
process. 

The Panel's findings therefore support the Exelon lbackfit appeal, and we recommend that you 
respond to NRR's repeal with a reversal of the October 9, 2015, backfit imposition. 

In addition, to address the generic nature of the issues described in the enclosed report, we 
recommend that you direct NRR to: 

• verify (e.g., through letter, meeting, or owners group activity) that all pressurized-water 
reactors have resolved this technical issue in a reasonable manner, and 

• re-evaluate the matters discussed in Regulatory Issue Summary 2005-29 and its draft 
Revision 1 through the appropriate generic process to avoid the inappropriate or 
inadvertent imposition of backfits. 
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Furthermore, in the course of its activities, the Panel has developed several insights relevant to 
the backfit process and the use of generic processes to address potential safety issues. The 
Panel plans to share these insights with the CRGR for its use in addressing your June 9, 2016, 
tasking related to implementation of agency backfitting and issue finality guidance (ADAMS 
Accession No. ML 16133A575). The Panel also identified other lessons from its review of the 
NRC evaluation of the performance of pressurizer safety valves for Braidwood, Byron, and other 
nuclear power plants that are identified in the attached report. 

Finally, the Panel would like to recognize the valuable context and insights provided by NRR 
and OGC staff during this effort, and the timely and responsive efforts of RES in providing the 
comprehensive and useful risk analyses requested by the Panel. 

The Panel is available to respond to any questions or provide any other assistance needed. 

Enclosure: As stated 
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1 BACKGROUND 

On June 22, 2016,1 in accordance with NRC Management Directive (MD) 8.4,2 the NRC 
Executive Director for Operations (EDO) established a Backfit Appeal Review Panel (Panel) to 
review the appeal by Exelon Generation Company, LLC (Exelon or the licensee) of the U.S. 
Nuclear Regulatory Commission (NRC) staff's determination that a backfit is necessary at Byron 
Station, Units 1 and 2 (Byron) and Braidwood Station, Units 1 and 2, as well as the NRC staff's 
application of the compliance backfit exception provided in Title 10 of the Code of Federal 
Regulations (10 CFR), Section 50.109, "Backfitting." 

This backfit determination is documented in an October 9, 2015, letter (referred to as the Backfit 
Letter) .3 The letter describes the NRC staffs review of licensing basis documents for Byron and 
Braidwood. The NRC staff determined that Byron and Braidwood were not in compliance with 
the plant-specific design bases and several NRC regulations : 

• General Design Criterion (GDC) 15, "Reactor coolant system design," in 
10 CFR Part 50, Appendix A, "General Design Criteria for Nuclear Power Plants" 

• GDC 21 , "Protection system reliability and testability" 

• GDC 29, "Protection against anticipated operational occurrences" 

• Paragraph (b) of 10 CFR 50.34, "Contents of applications; technical information" 

Specifically, the NRC staff determined that Byron and Braidwood do not comply with provisions 
in American Nuclear Society (ANS) Standard 51.1/N18.2-19734 for ensuring that ANS 
Condition II events5 do not progress to more serious ANS Condition Ill events following water 
discharge6 through certain valves. The NRC staff acknowledged that the NRC staff position 
differed from a previous staff position documented in a May 4, 2001 , safety evaluation (SE) 
supporting a stretch power uprate (referred to as the Uprate SE). 7 However, the NRC staff 
determined that the backfitting was justified under the compliance exception in 
1 O CFR 50.109(a)(4 )(i). The NRC staff directed the licensee to take action to resolve the non
compl iance. 

On December 8, 2015, the licensee appealed the NRC staffs decision to the Director of the 
Office of Nuclear Reactor Regulation (NRR), stating its disagreement with the NRC's conclusion 
that the compliance exception to the backfit rule applied in this case, while noting that the NRC 
staff had twice approved the underlying analysis.8 The approvals referenced by the licensee 

1 NRC 2016c (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
2 NRC 2013 
3 NRC 2015b - referred to as the Backfit Letter in the remainder of the report 
4 ANS 1973 
5 Specifically, inadvertent operation of the emergency core cooling system, malfunction of the chemical 
and volume control system, and inadvertent opening of a pressurizer safety or relief valve. 
6 For consistency in this report, the Panel uses the phrase "water discharge" rather than "water relief' or 
"liquid discharge" (except in direct quotes), as this is the phrase used in the Westinghouse documents 
that raised the issue addressed in this report. 
7 NRC 2001a - referred to as the Uprate SE in the remainder of the report 
8 Exelon 2015 - referred to as the NRR Appeal in the remainder of the report 
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were an August 26, 2004, license amendment associated with pressurizer safety valve (PSV) 
setpoints9 and the above-referenced Uprate SE. The Director of NRR chartered a Backfit 
Review Panel1° to review the licensee's appeal of the NRC staff's determination that a backfit is 
necessary at Byron and Braidwood, and the NRG staff's application of the compliance backfit 
exception . Following the NRR Backfit Review Panel 's evaluation of the issue, the Director of 
NRR responded to the licensee's appeal in a letter dated May 3, 2016, that reaffirmed the NRG 
staff's decision that the backfit per the compliance exception provisions of 
10 C FR 50 .1 09( a)( 4 )(i) was appropriate. 11 

On June 2, 2016, the licensee again appealed the NRC staff's decision, this time to the ED0. 12 

The purpose of this report is to provide information and recommendations to support the EDO's 
decision on the appeal. 

1.1 Conduct of the Panel's Review 

In order to establish a technically sound, well informed, and legally defensible basis for its 
recommendations, the Panel undertook a review of the relevant documents in this case. This 
included the licensee and NRC staff letters mentioned above; the Uprate SE and the Setpoint 
SE; and a June 16, 2016, letter from the Nuclear Energy Institute (NEl)13 supporting the EDO 
Appeal. The Panel also reviewed many other related documents, which fall into five broad 
categories: 

• The Backfit Rule (10 CFR 50.109), related court actions, and Commission and staff 
guidance on application of the Backfit Rule 

• Docketed communications for Byron and Braidwood from 1982 to the present, including 
license amendment requests (LARs) by the licensee, NRG-issued license amendments, 
NRC requests for additional information (RAls) , licensee responses, meeting 
summaries, NRC SEs, the transcript of a public meeting conducted during the review of 
the NRR Appeal , 14 and the licensee's Updated Final Safety Analysis Report (U FSAR)15 

• NRC guidance relevant to the analysis of inadvertent operation of the emergency core 
cooling system (IOECCS) events over the period of 1981 to the present, includ ing 
Standard Review Plan (SRP) Section 15.0, Sections 15.5.1 - 15.5.2, and Section 15.6.1 16 

• Westinghouse Nuclear Safety Advisory Letter (NSAL) 93-013 17 and its Supplement 1,18 

as well as docketed communications regarding actions taken by other licensees in 
response to Westinglhouse NSAL-93-013 

9 NRC 2004b - referred to as the Setpoint SE in the remainder of the report 
10 Referred to as the NRR Backfit Review Panel in the remainder of the report 
11 NRC 2016b - referred to as NRR Appeal Decision in the remainder of the report 
12 Exelon 2016a - referred to as EDO Appeal in the remainder of the report 
13 NEI 2016 
14 NRC 2016a 
15 Exelon 2002 and Exelon 2014 (The Panel reviewed other revisions as well , but they are not included in 
Appendix Das they are not referenced in this report.) 
16 NRC 1981a, NRC 1981b, NRC 1981c, NRC 2007a, NRC 2007b, and NRC 2007c 
17 Westinghouse 1993 
1a Westinghouse 1994 
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• The history of NRC and industry activities related to power-operated relief valves 
(PORVs), their block valves, and PSVs (including Three Mile Island (TMI) Action Plan 
Items 11 .D.1, 11 .D.3, 11.G.1, and 11.K.3 as documented in NUREG-073719, as well as 
Generic Letter 89-1020 and its supplements), Electric Power Research Institute (EPRI) 
valve testing, and operating experience (NUREG/CR-703721) 

In addition to the document review, the Panel had the benefit of meetings with NRR (both the 
Division of Safety Systems and the Division of Engineering), the Office of the General Counsel, 
and the NRC Committee to Review Generic Requirements (CRGR). Both Exelon (Bradley 
Fewell , Senior Vice President of Regulatory Affairs) and NEI (Tony Pietrangelo, Senior Vice 
President and Chief Nuclear Officer) declined offers for a public meeting , but indicated a 
willingness to provide information if the Panel identified the need. The Panel did not identify a 
need for additional information from either Exelon or NEI to complete the review documented in 
this report. 

At the request of the Panel , the Office of Nuclear Regulatory Research (RES) conducted risk 
analyses using the NRC's Standardized Plant Analysis Risk model for Byron Unit 1.22 These 
analyses informed the Panel's response to the question flrom the EDO regarding the risk 
significance of the relevant accident sequences. 

Given that the Backfit Rule creates a structured process for changes to previous NRC staff 
positions- in effect, placing the burden of proof on the NRC staff- the Panel determined that 
this level of historical review and staff interaction was necessary to establish the appropriate 
context for consideration of the validity of the backfit directed by the NRC staff. 

1.2 Proposed Compliance Backfit and Exelon Appeals 

In the Backfit Letter, the NRC staff informed Exelon that it had determined that Byron and 
Braidwood are not in compliance with GDCs 15, 21 , and 29; 10 CFR 50.34(b); and the plant
specific design bases that were expected to demonstrate there will be no progression of ANS 
Condition II events to ANS Condition Ill events. The NRC staff stated that based on its review of 
Byron and Braidwood UFSAR Sections 15.5.1, 15.5.2, and 15.6.1, the UFSAR predicts water 
discharge through a valve that is not "qualified" for water discharge . Therefore , the NRC staff 
concluded that the UFSAR does not contain analyses that demonstrate that the plants ' 
structures, systems, and components (SSCs) meet the design criteria for ANS Condition II 
events as stated in Byron and Braidwood UFSAR Section 15.0.1.2. Based on the SE attached 
to its letter,23 the NRC staff found that the licensee must take action to resolve the non
compl iance. 

The Backfit SE addressed three accident analyses in Chapter 15 of the Byron and Braidwood 
UFSAR: (1) IOECCS; (2) chemical and volume control system (CVCS) malfunction that 
increases reactor coolant inventory; and (3) inadvertent opening of a pressurizer safety or relief 

19 NRC 1980c - referred to as the TMI Action Plan in the remainder of the report; lessons learned from 
TMI were also presented in NUREG-0578 (NRC 1979a}, NUREG-0585 (NRC 1979b}, and NUREG-0660 
(NRC 1980a) 
20 NRC 1989 
21 NRC 2011 
22 NRC 2016d 
23 Referred to as the Backfit SE in the remainder of the report. 
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valve (IOPORV). The NRC staff noted that each ANS Condition II event must be shown to meet 
the following : 

1. no fuel damage, 

2. no overpressure of the reactor coolant system (RCS) or main steam system, and 

3. no progression into an event of a more serious Condition without another independent 
fault. 

Regarding an IOECCS, the NRC staff stated in Section 3.1.2.1 of the Backfit SE that use of the 
block valve to isolate a stuck-open PORV was unacceptable. The NRC staff stated that 
Westinghouse recommended this approach in 1993, and that the NRC staff rejected this 
approach in 2005 (Regulatory Issue Summary (RIS) 2005-2924 ) . 

In Section 3.1.2.4 of the Backfit SE, the NRC staff stated that the Byron and Braidwood 
IOECCS analysis depended on water discharge through the PSVs. The NRC staff faulted the 
licensee for "not appl[ying] the single-failure assumption" and stated that the following 
information was necessary to support water qualification of the PSVs: 

1. In accordance with the American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Code (BPV Code), Section Ill , provide the original Overpressure 
Protection Report defining operating conditions and required relief capacities, and 
manufacturer's certification and test results 

2. In accordance with the ASME Code for Operation and Maintenance of Nuclear Power 
Plants (OM Code), prnvide inservice test history for PSVs, including water and steam 
tests , or provide correlation test for alternative test fluid . 

Regarding a eves malfunction , the NRC staff stated in Section 3.2 of the Backfit SE that the 
licensee had not provided an analysis for the CVCS malfunction that increases reactor coolant 
inventory that demonstrated the plants' ability to meet the requirements of an ANS Condition II 
event. 

Regarding an IOPORV, the NRC staff stated in Section 3.3 of the Backfit SE that the licensee 
had not provided an analysis for the IOPORV that extends long enough into the transient to 
demonstrate the event would not transition from an ANS Condition II event to an ANS Condition 
Il l event. 

In the Backfit SE, the NRC staff referenced Millstone25 and Callaway26 license amendments as 
examples of licensees upgrading PORVs for water discharge; a Beaver Valley extended power 
uprate (EPU) license amendment27 as an example of qualifying PORVs for water discharge; and 
Turkey Point28 and St. Lucie Unit 229 EPU amendments as add itional precedent in support of the 
backfit decision . 

24 NRC 2005b 
25 NRC 1998 
26 NRC 2000 
27 NRC 2006 
28 NRC 2012a 
29 NRC 2012b 
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In the NRR Appeal, Exelon asserted that the NRC had not justified invoking the compliance 
exception to the backfit rule. Exelon stated that the NRC approved its IOECCS analysis in both 
the Uprate SE and the Setpoint SE. 

Following the NRR Backfit Review Panel's evaluation of tihe NRR Appeal, the NRR Appeal 
Decision included a finding that that the previous NRC approvals in 2001 and 2004 were not 
consistent with the NRC's general position on the l<nown and established standard at issue-in 
this case, the ANS provisions for ensuring that ANS Condition II events do not progress to more 
serious ANS Condition Il l events. The NRR Appeal Decision also noted that the fact that the 
NRC staff in 2001 and 2004 were aware of references to EPRI reports on the ability of these 
non-water qualified PSVs to reseat in certain circumstances was not sufficient to support the 
licensee's position that the compliance backfit did not apply in this case. For these reasons, the 
NRR Appeal Decision concluded that the backfitting directed by the NRC staff was justified 
under the compliance exception to the Backfit Rule. 

In the EDO Appeal, Exelon stated that the NRC had misidentified the "known and established 
standard" at issue as the prohibition of ANS Condition II events progressing to ANS Condition Ill 
events. Exelon asserted that the standard in question concerns what is necessary to "qualify" 
valves for water discharge. Exelon contended that this standard was the EPRI testing and 
analysis, and that the NRC agreed that Byron and Braidwood met this standard. Exelon also 
contended that the change in NRC staff position 011 prior approvals was not a mistake of fact, 
but rather a new or modified interpretation of compliance with NRC requirements, for which use 
of the compliance exception provided for in the Backfit Rule was not appropriate. 

1.3 Backfit Rule and the Compliance Exception 

Backfitting is defined by 10 CFR 50.109(a) as: 

.. . the modification of or addition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the, 
procedures or organization required to design, construct or operate a facility; any 
of which may result frrom a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position .... 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 1 O CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." The second and 
third exceptions relate to actions necessary to ensure adequate protection or to actions that 
involve defining or redefining adequate protection. 

The Commission explained its intended application of the compliance exception in the 
statements of consideration (SOC) accompanying the 1985 final rule amending 10 CFR 50.109:30 
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The compliance exception is intended to address situations in which the licensee 
has fai led to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard. 

In the same SOC, the Commission acknowledged that staff interpretations of rules are, not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit. "31 

By its terms, the compliance exception applies to actions necessary for compliance with ru les, 
licenses, and orders, or for conformance with written commitments.32 Also, the Commission 
explicitly acknowledged the importance of staff interpretations of rules in the regulatory process. 
Thus, the Panel understands the term "known and establ~shed standard" to include standards 
established in rules, licenses, orders, and written commitments, and NRC interpretations of 
rules . Some standards may be broad-based, while others may apply only to a limited number of 
plants. As stated in NUREG-1409, "[i]nformal or formal communications to one licensee are not 
official positions to all licensees . ... Orders, licenses, and written commitments are applicable 
only to a particular licensee." 

The failure to meet a known and established standard is grounds for a compliance backfit if this 
failure is due to "omission or mistake of fact." Thus, if a licensee obtains NRC approval of an 
alternative to a specific standard set forth in guidance, that standard and guidance could not be 
used to support a compliance backfit unless the NRC's approval of the alternative was based on 
an omission or mistake of fact. "Known and established standards" are to be distinguished from 
"new or modified interpretations of what constitutes compliance," which do not fall within the 
compliance exception. The Panel understands the term "new or modified interpretations" to 
include situations where the NRC staff has, in effect, "changed its mind" on how to interpret the 
language of a requirement or on how much assurance is necessary to conclude that the 
requirement is met. Levels of assurance might be established in terms such as acceptable 
probabilities or consequences, conservative assumptions , or sufficient margin. 

Additional background information on the Backfit Rule and the compliance exception is provided 
in Appendix A to this report. 

1.4 A Brief History of Pressurizer Valve Issues 

Appendix 8 to this report provides a summary of the NRC and industry's testing , evaluation, and 
other consideration of PORVs and PSVs since the TMI Unit 2 (TMl-2) accident in 1979. This 
historical review provides context for discussion of valve "qualification" in the Backfit SE. It also 

30 NRC 1985, at 38103 
31 NRC 1985, at 38102. The 1985 backfit rule was vacated by a Federal court on grounds unrelated to the 
compliance backfit exception . See Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 
824 F.2d 108, 119-20 (1987). In 1988, the Commission amended the backfit rule (NRC 1988b) to address 
the court's concerns. but did not change the 1985 rule's compliance exception provision . Thus, the 
quoted statements from the 1985 rule are the applicable expression of Commission intent regarding 
compliance backfits. 
32 NUREG-1409 (NRC 1990c) defines written commitments broadly to include the "final safety analysis 
report, licensee event reports, and docketed correspondence, including responses to NRC bulletins, 
generic letters, inspection reports , or notices of violation and confirmatory action letters ." 
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provides the basis for the Panel's conclusions regarding the "known and established standard" 
for "qualification" in the context of TMI Action Plan Item 11.D.1 and subsequent activities, as well 
as how it should be interpreted in the Byron and Braidwood licensing basis . 

In light of the NRC staffs assertion that the licensee had not applied the "single-failure 
assumption" as noted above , the Panel also considered the applicability of the single failure 
criterion to PSVs. The Panel expended considerable effort in searching for an answer to what 
appears to be a simple question: "Are PSVs active components subject to the single failure 
criterion , or are they passive components exempt from the single failure criterion?" NRR staff 
have taken the position that PSVs have consistently been treated as active components. 

In the Panel's evaluation of the treatment of PSV failure potential (Section 3 below), a historical 
perspective is provided. In general , the Panel found that the classification of a component as 
"active" or "passive" depends on its design, application , and function . For example, passive 
components almost always do not need external power; usually do not need an external 
actuator (e.g ., signal)33; sometimes do not involve any mechanical motion (e.g., movement of a 
valve disc)34; and sometimes do not involve any motion, either fluid or mechanical (e.g. , piping). 
While it does not represent formal NRC guidance, additional views on passive components are 
included in International Atomic Energy Agency (IAEA) TECDOC-1624.35 This document states 
that "[s]afety related terms such as passive and inherent safety have been widely used, 
particularly with respect to advanced nuclear plants, generally without definition and sometimes 
with definitions inconsistent with each other." This guidance further defines four levels of 
"passivity" to "help eliminate confusion and misuse of the terms by members of the nuclear 
community." In addition, SECY-05-013836 also acknowledged and discussed inconsistencies in 
the use and application of th,e term "passive." Additional consideration of this topic by the Panel 
is documented in Section 3.10 below. 

The introduction to the GDCs and the related footnote define the applicability of the single 
failure criterion in terms of electrical versus fluid systems, and active versus passive 
components. Neither the GDCs nor NRC guidance define which characteristics of passive 
components are necessary to make a component exempt from the single failure criterion. Some 
examples are clear: pipes are passive components and pumps and motor-operated valves that 
operate to perform their safety functions are active components. As discussed in Section 3.6 
below, check valves might be classified as active or passive components depending on certain 
specific considerations. 

With respect to PSVs, the ASME BPV Code applicable to Byron and Braidwood includes 
requirements for overpressure protection that relate to the single failure criterion through several 
specific design and construction requirements . As a result, the PSVs are conservatively sized 

33 For example, SECY-77-439 (NRC 1977) states : "Examples [of passive failures in fluid systems] include 
the failure of a simple check valve to move to its correct position when required , the leakage of fluid from 
failed components, such as pipes and valves-particularly through a failed seal at a valve or pump-or 
line blockage. Motor-operated valves which have the source of power locked out are allowed to be 
treated as passive components." 
34 For example, NUREG-1800 (NRC 2001 b) states that "' [p]ass ive' structures and components, for the 
purpose of the license renewal rule , are those that perform an intended function ... without moving parts 
or without a change in configuration or properties .. . 'passive' may also be interpreted to include 
structures and components that do not display 'a change of state."' 
35 IAEA 2009 
36 NRC 2005a 
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with sufficient margin to accommodate a single failure although the single failure criterion is 
almost never explicitly discussed or applied in accident analyses. The Byron and Braidwood 
UFSAR states that "adequate overpressurization protection is provided by the three installed 
safety valves," where "three" refers to the total number of PSVs insta lled in each unit. Neither 
the UFSAR system descriptions nor the safety analyses provide detailed discussions of 
potential PSV failures or their consequences. The principal discussion of potential PSV failures 
in the accident analyses occurs only in the evaluation of an inadvertent opening of a PSV as an 
initiating event in UFSAR Section 15.6.1 . 

Most relevant for the current issue, the Byron and Braidwood UFSAR analyses of overpressure 
events (e.g., loss of load, loss of feedwater) do not apply the single failure criterion to cause a 
PSV to stick open (i.e., fail to reseat) when opening on steam flow. In addition, the UFSAR 
Feedwater System Pipe Break analysis (Chapter 15.2.8) does not apply the single failure 
criterion to cause a PSV to stick open either during steam discharge or during water discharge. 
A survey of other Westinghouse-designed plants showed that this treatment of PSV valve 
performance during anticipated operational occurrences (AOOs, similar to ANS Condition II 
events) and postulated accidents (similar to ANS Condition IV events) has been consistent and 
without any identified exceptions.37 

1.5 History and Review of Westinghouse NSAL and Related Activities 

Appendix C to this report provides the Panel's review of the issues identified by Westinghouse 
in NSAL-93-13 and its Supplement 1, how various licensees responded to these issues, and 
how the NRC was involved in reviewing and approving these actions. This review provides the 
basis for the Panel's conclusions related to the approach taken by Byron and Braidwood to 
address these issues in their licensing basis, as well as on the "known and established 
standard" for event escalation from ANS Condition II to ANS Condition Ill , referred to hereafter 
as the "non-escalation position." 

2 SUMMARY OF THE APPEAL REVIEW PANEL FINDINGS 

For the reasons provided in Section 3, the Panel concluded that in 2001 and 2004 and at 
present, the known and established standard of the Commission is that failures of PSVs to 
reclose need not be assumed to occur following water discharge if the likelihood is sufficiently 
small , based on well-informed staff engineering judgment. The Panel also concluded that, in 
preparing the Uprate SE and the Setpoint SE, the NRC staff exercised reasonable and well
informed engineering judgment when the NRC staff concluded that the PSVs were unlikely to 
stick open. The non-escalation position does not establish specific standards for valve 
qualification, so the non-escalation position, standing alone, provides no basis for rejecting the 
licensee's reliance on EPRI valve testing . Moreover, the Panel found that no mistake or error 
occurred in the licensee's or previous staff's reliance on the EPRI testing program that included 
an evaluation of water discharge through pressurizer valves .38 Therefore, the Panel also 
concluded that the NRC staff's position on valve qualification in the Backfit SE is a new or 
modified interpretation of what constitutes compliance. 

The Panel also concluded that the issue of pressurizer valve performance following water 
discharge appears to have generic applicability, and is not specific to only Byron and 

37 Examples include Watts Bar (TVA 1983), North Anna (NRG 1976), and AP1000 (Westinghouse 2011 ). 
38 "Pressurizer valves" is used in this report to refer to either PORVs or PSVs when discussing issues 
common to both types of valves. 
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Braidwood. The Panel believes that resolution of this issue would have benefited from 
consideration of the generic nature of the issue through the appropriate NRC processes. The 
Panel included additional information about this finding in Section 6 and Appendices B and C 
below. 

3 DISCUSSION 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
establ ished Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception . The Panel 
reviewed and evaluated the information referenced in this report to determine if, in 2001 and 
2004, there was a known and established standard of the Commission relating to the potential 
for PSVs to fail following water discharge during IOECCS events. 

In addition , the Panel considered the issue of "known and established standards of the 
Commission" as it relates to "event escalation." The NRR Appeal Decision stated that the 
Backfit SE "showed that the approvals at issue for Braidwood and Byron were inconsistent with 
the Agency's general position on the known and established standard at issue, in this case the 
progression of [ANS] Condition II events. " The Panel recognizes that the non-escalation position, 
although not included in NRC regulations, is widely referenced in reactor licensing bases as an 
approach for addressing AOOs and postulated accidents as articulated in the GDCs. The non
escalation position is incorporated in Section 15.0.1.2 of the Byron and Braidwood UFSAR as 
"By definition, these faults (or events) do not propagate to cause a more serious fault, i.e., [ANS] 
Condition Ill or IV events ." 

Exelon and the Panel agree that the non-escalation position is now, and was in 2001 and 2004, 
a part of the licensing basis of both Byron and Braidwood. In addition, the Panel supports the 
NRC staff's view that non-escalation (from ANS Condition II to ANS Condition Ill or IV) is a 
known and established standard applicable to Byron and Braidwood. However, the Panel also 
agrees with Exelon that the fundamental issue is not the non-escalation position, as the NRC 
staff contends , but rather the appropriate standard for PSV water discharge. In the absence of a 
PSV failure to reseat, the concerns articulated by the NRC staff in the backfit related to event 
classification , event escalation, and compliance with 10 CFR 50.34(b) and GDCs 15, 21 , and 29 
would no longer be at issue. 

The Panel 's evaluation of the treatment of PSV failure potential includes an assessment of 
multiple relevant references, which are discussed chronologically in the sections that follow. 

3.1 General Design Criteria (1971) 

In 1971 , the Atomic Energy Commission published the GDCs, which had been under 
development since 1965.39 The introduction to 10 CFR Part 50, Appendix A addresses "Single 
Failure" in the section on Definitions and Explanations. The paragraph on single failures 
includes a footnote stating: "The conditions under which a single failure of a passive component 
in a fluid system should be considered in designing the system against a single failure are under 
development" (emphasis added) . 

39 AEC 1971 
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3.2 Commission Paper on Single Failure (1977) 

In response to several staff concerns and differing views on the subject of application of the 
single failure criterion , the Acting Director of NRR issued SECY-77-439 "[t]o inform the 
Commission of the present status and future use of the S1ingle Failure Criterion as a tool in the 
reactor safety process."40 In part, that paper addressed the application of the single failure 
criterion to passive components in fluid systems, stating that "[a]pplication of the [single failure] 
concept is complicated by the interrelationships between the various fluid and electrical systems 
and their supporting auxiliaries in a nuclear power plant. Furthermore, there is a need to 
stipulate the events and associated assumptions which must be considered during application 
of the Single Failure Criterion ." 

SECY-77-439 specifically spoke to how "additional passive failures"-that is, failures in addition 
to the initiating event- had been and should be addressed, stating (with emphases added): 

During subsequent years [since the single failure footnote quoted above was 
published] staff assumptions regarding the nature of passive failures which 
should be considered have not been completely consistent and there has been 
some disagreement. However, on the basis of the licensing review experience 
accumulated in the period since 1969, it has been judged in most instances that 
the probability of most types of passive failures in fluid systems is sufficiently 
small that they need not be assumed in addition to the initiating failure in 
application of the Single Failure Criterion to assure safety of a nuclear power 
plant. 

Furthermore, SECY-77-439 provides definitions and examples for distinguishing between active 
and passive failures . Among these examples, SECY-77-439 cites "the failure of a simple check 
valve to move to its correct position when required" as a passive failure . Of the examples cited 
in SECY-77-439, the check valve example is most similar from a mechanical perspective to the 
PSV failure addressed in the Backfit SE, as explained bellow in the discussion of SECY-94-084. 

SECY-77-439 also stresses the use of engineering judgment relating to the probability of 
component failure and does not suggest that valve "certi fication" or "qualification" in accordance 
with ASME standards should be invoked as the basis for such decisions. 

3.3 TMI Action Plan Item 11.D.1 (1980) 

As an element of the TMI Action Plan, the NRG staff required licensees to address the, capability 
of relief and safety valves to perform their intended functions without failure . Specifically, 
Item 11.D.1 states that "[p]ressurized-water reactor [PWR] and boiling-water reactor [BWR] 
licensees and applicants shall conduct testing to qualify the [RCS] relief and safety valves under 
expected operating conditions for design-basis transients and accidents." With reference to 
planned EPRI testing and other generic industry test programs, NUREG-0737 specified 
provisions for then-operating nuclear power plants and applicants for operating licenses and 
holders of construction permits to address the TMI Action Plan items, including Item II. D.1. 
NUREG-0737 stated, for the performance testing of relief and safety valves for Item II. D.1, that 
"[t]he testing should demonstrate that the valves will open and reclose under the expected flow 
conditions." 

40 NRC 1977 
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Although limited in scope, the EPRI test results did not identify any generic issues with PSVs or 
PORVs sticking open following water discharge. The NRC staff approvals summarized below 
show that the word "qualify" in this TMI Action Plan item was not intended to refer to ASME 
valve certification or qualification . Instead, "qualify" was used in a less formal sense to refer to a 
reasonable judgment that the valve would open to relieve pressure and then reliably reseat. As 
referenced in NUREG-0737, the EPRI test program was the widely used approach to address 
TMI Action Plan Item 11.D .1 at PWR nuclear power plants. The Westinghouse Owners Group 
submitted WCAP-1 0105 to the NRC in 1982 to demonstrate the acceptability of the EPRI testing 
program for PSVs and PORVs in Westinghouse-designed PWRs.41 

3.4 NRC Closure of TMI Action Plan Item 11.D.1 for Byron and Braidwood 
(1988-1990) 

A 1988 letter from the NRC staff to the licensee for Byron found the licensee's reliance on EPRI 
testing of PSVs to be acceptable.42 The 1988 SE states that the test program was designed "[t]o 
reconfirm the integrity of the overpressure protection system and thereby assure that the 
[GDCs] are met." As discussed in Appendix B to this report, the 1988 SE described the NRC 
staffs evaluation of the PSVs and PO RVs for feedwater line break accidents that would include 
water discharge, and determined that the EPRI tests were applicable to the Byron and 
Braidwood PSVs and PORVs. Based on the NRC staff and contractor review, the 1988 SE 
found that the performance of the PSVs and PORVs was acceptable based on the EPRI tests. 

For the specific extended high pressure injection event, the 1988 SE states that water discharge 
through the PSVs and PORVs could be disregarded because of the long time available for 
operator action . However, the SE addressed water discharge through the PSVs and PORVs as 
part of the feedwater line break evaluation . 

In the cover letter for the 1988 SE, the NRC staff states that the licensee should develop and 
adopt plant procedures to inspect the pressurizer valves after each lift involving loop seal or 
water discharge. The 1988 SE contains no reference to or suggestion of a need for certification 
of these valves in accordance with the ASME BPV Code for water discharge capability. In 1990, 
the NRC staff also found the use of the EPRI test program similarly acceptable for Braidwood.43 

3.5 Westinghouse NSAL-93-013 and Supplement 1 (1993-1994) 

In 1993, Westinghouse sent NSAL-93-013 to operating nuclear power plants in response to its 
discovery that potentially non-conservative assumptions had been used in the licensing analysis 
of the IOECCS event. Westinghouse recommended that lricensees determine if their pressurizer 
safety relief valves (PSRVs)44 "are capable of closing following discharge of subcooled water." 
Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse also noted that "licensees may have qualified these valves in 
compliance to NUREG-0737, Item 11.D.1." If the PSRVs were not designed or qualified for 
subcooled water discharge, Westinghouse recommended that licensees reevaluate the 

41 WOG 1982 
42 NRC 1988c, referred to as the 1988 SE 
43 NRC 1990a 
44 Westinghouse used the term PSRVs. The specific valves for Byron and Braidwood should be 
designated as "safety valves" or "pressurizer safety valves" as they are by the manufacturer, in the ASME 
BPV Code, and by the licensee. This difference in terminology is not significant to any of the findings or 
conclusions in this report. 
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IOECCS event with three possible options of (1) reducing emergency core cooling system 
(ECCS) flow used in the safety analysis , (2) using a less restrictive operator response time, or 
(3) crediting the use of one or more PORVs to help mitigate the accident. 

Later, in Supplement 1 to NSAL-93-013, Westinghouse alerted licensees to potential reduced 
time for operator action if a positive displacement pump (a typical component of the CVCS) 
were in service, and to the need to qualify the PSRVs and the piping downstream of the PSRVs 
and PORVs if water discharge from the pressurizer is predicted. 

Some licensees submitted license amendments that involved improvements to the PORVs and 
their circuitry to avoid water discharge through the PSVs (e.g., Salem45 , Millstone46 , Callaway47, 

and Diablo Canyon48 ). The NRC staff review and approval of those proposed improvements 
relied on engineering judgment relative to the various test information and PORV circuitry 
upgrades described by individual licensees. The licensee for Byron and Braidwood submitted an 
LAR for similar PORV improvements,49 but that request was later withdrawn. 50 

As indicated below, the Panel's sampling review found at least two plants, in addition to Byron 
and Braidwood, that chose to address this issue by crediting the capability of PSVs to relieve 
water, based on the EPRI testing performed in response to TMI Action Plan Item 11.D.1. 

3.6 Commission Paper on Passive Plant Designs (1994) 

In 1994, in preparation for the design certification reviews of passive reactor designs (e.g., the 
Westinghouse Advanced Passive 1000 (AP1000) and the General Electric Economic Simplified 
Boiling-Water Reactor (ESBWR)), the NRC staff presented nine issues to the Commission for 
policy decisions.51 Although PSV categorization and performance requirements were not 
explicitly addressed , the paper does include an issue on "Definition of Passive Failure" and an 
extensive discussion on whether check valves are passive or active components and how they 
should be addressed in current plants and future passive designs. 

SECY-94-084 recognized the GDCs and SECY-77-439 as establishing long-standing 
requirements and guidance in this area. The paper acknowledged that the industry (including 
EPRI documents and industry standards52) have been inconsistent with respect to check valve 
failures, sometimes considering them as "active failures" and sometimes as "passive failures ." In 
SECY-77-439, however, the NRC staff stated that the failure of a simple check valve to move to 
its correct position when required was a "passive failure." In addition , SECY-94-084 states that 
"[i]n licensing reviews, however, only on a long-term basis [e.g ., long-term recircu lation cooling 
following a loss of coolant accident (LOCA)] does the NRC staff consider passive failures in fluid 
systems as potentia l accident initiators in addition to initiating events." The paper also states 
that "[fjor current plants, the NRC staff normally treats check valves, except for those in 
containment isolation systems, as passive devices during transients or design-basis accidents ." 

4s NRC 1997 
46 NRC 1998 
47 NRC 2000 
48 NRC 2004a 
49 ComEd 1998 
so ComEd 1999 
51 NRC 1994a 
52 ANS 1981 
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Furthermore, SECY-94-084 states that "[rledefining check valves as active components, subject 
to consideration for single active failures would cause these valves to be evaluated in a more 
stringent manner than that used in previous licensing reviews" (emphasis added). The NRC 
staff then recommended (and the Commission agreed53 ) that the NRC staff should "maintain the 
current licensing practice for passive component failures on the passive [advanced light water 
reactor] ALWR designs, and to redefine check valves, except for those whose proper function 
can be demonstrated and documented, in the passive safety systems as active components 
subject to single failure consideration ." Therefore, the NRC's position on check valves was 
changed only for passive ALWR designs going forward. 

The Panel considered the opening function of check valves and PSVs to be similar in that they 
both open through the motion of the valve disk under differential pressure with no external 
signal or motive power. The Panel also recognized that the ambiguity with respect to "passive" 
versus "active" component definitions and nomenclature exists for safety valves. In addition, the 
passive or active classification of check valves or safety valves may differ based on design 
considerations, inservice testing, or accident analyses. For example, the PSVs and PORVs, as 
well as numerous check valves, are classified as active components in the Byron and 
Braidwood inservice testing programs. However, for purposes of applying the single failure 
criterion in the GDC context for Byron and Braidwood , the Panel concluded that it is appropriate 
to consider the potential failure of a PSV to reclose following water discharge as a passive 
failure (consistent with the treatment of check valve failures for the operating fleet), supported 
by the EPRI testing associated with TM I Action Plan Item 11.D.1 that gave confidence in the 
capability of the valves. 

3.7 Draft Standard Review Plan Revision (1996) 

The 1996 draft revision to SRP Sections 15.5.1 - 15.5.2 on IOEees and eves malfunctions 
includes extensive updates to the 1981 revision , but neither version includes any discussion, 
criteria , or guidance on applying ASME Code requirements to PSVs or on applying the single 
failure criterion or any other failure assumption to PSVs. 54 

3.8 Power Uprate Reviews and License Amendments (2001-2006) 

As part of the 2001 power uprate review for Byron and Braidwood, the NRC staff approved the 
analysis of an IOECCS (U FSAR Section 15.5.1) that included pressurizer filling, PSV water 
discharge, ECCS termination , and PSV closure . In the Backfit SE, the NRC staff indicated that 
the 2001 license amendment was predicated on the NRC's mistaken (unsubstantiated) belief 
that the valves were ASME-qualified (certified). However, the Panel's review of the SE and 
associated RAls showed that, in 2001 , the NRC staff was well aware of the nature of the EPRI 
testing that the licensee relied on . The Panel did not find any evidence that the licensee claimed 
or the NRC staff believed that the valves were "qualified" in an ASME BPV Code certi fication 
sense; rather, the record shows that the NRC staff thoroughly considered the testing conducted 
on valves of the type installed at the plants and applied well-informed and reasoned technical 
judgment in reaching its conclusion that the EPRI testing provided appropriate qualification. 

The Panel confirmed its conclusions and understanding about the 2001 NRe staff review via 
discussions with the individual who was the responsible Section Chief in the Reactor Systems 
Branch at the time. He informed the Panel that the 2001 license amendment was based on the 

53 NRC 1994b 
54 NRC 1996 
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exercise of staff engineering judgment and that there was no discussion of ASME BPV Code 
certification or qualification of valves. In addition, the Panel found that the NRC approved power 
uprates for other nuclear power plants that included comparable staff evaluations of water 
discharge through PORVs or PSVs based on test information provided by individual licensees. 
For example, in 2001 , the NRC granted a power uprate for Shearon Harris that included the 
operability of PORVs and PSVs during the discharge of subcooled water, referencing TMI 
Action Plan Item 11.D.1 .55 As noted above, in 2006, the NRC also granted a power uprate for 
Beaver Valley. The SE for this Beaver Valley amendment referred to RIS 2005-29 and indicated 
that there was reasonable assurance that the PSVs would adequately discharge water and 
reseat following a spurious safety injection actuation, based on the EPRI test data from 1981 
and an evaluation of the temperature of the liquid being discharged. 

During the NRC evaluations of license amendments since the TMl-2 accident, the NRG staff 
has specified in some SEs that a PORV or PSV would be assumed to stick open if it was not 
qualified for liquid service. To address this concern , the NRC staff reviewed and accepted a 
variety of test information (including EPRI, Wyle, and vendor testing) submitted by individual 
licensees to demonstrate the capability of PORVs or PSVs to reseat following water discharge. 
In the sample of SEs it reviewed, the Panel did not find a specific requirement for the PORVs or 
PSVs to be certified under the ASME BPV Code as capable of reclosing after water discharge. 

In 2004, the NRC issued license amendments for Byron and Braidwood granting an adjustment 
to the PSV setpoints. In an RAI, the NRC staff requested that the licensee perform a 
quantitative analysis regarding the number of opening cycles during which the PSV would be 
expected to pass water and the temperature of the water being discharged. In the Setpoint SE, 
the NRC staff concluded that the analysis was acceptable for assuring that the PSVs would 
remain operable following a spurious safety injection event. 

3.9 RIS 2005-29 (2005) and Proposed Draft Revision 1 to RIS 2005-29 (2015) 

In 2005, the NRC staff issued RIS 2005-29 "to notify licensees of a concern identified during 
recent reviews of power uprate [LARs] ." The RIS addressed the manner in which some 
licensees acted in response to NSAL-93-013. The RIS was issued at the division level in NRR 
and does not include a record of office-level concurrence. The RIS was not reviewed by CRGR. 
The Panel requested information on the basis for the CRGR's decision not to review the 
proposed RIS before it was issued, but the CRGR staff could not find any related 
documentation. It appears to the Panel that the CRGR may not have reviewed the RIS because 
of assertions in the RIS such as these: 

• "This RIS requires no action or written response and, therefore, is not a backfit under 
10 CFR 50.109. Consequently, the NRC staff did not perform a backfit analysis. " 

• "This RIS is informational and pertains to a NRC staff position that does not depart from 
current regulatory requirements and practice." 

A key statement in RIS 2005-29 is the following (with emphasis added): 

The NRC staffs position is noted in the power uprate review standard, as follows: 
"For the [IOECCS] and [CVCS] malfunctions that increase reactor coolant 
inventory events: (a) non-safety-grade pressure-operated relief valves should not 

55 NRC 2001c 
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be credited for event mitigation and (b) pressurizer level should not be allowed to 
reach a pressurizer water-solid condition.". 

However, the NRC staff review standard cited in the RIS (RS-001) is explicitly limited to EPU 
reviews and states: 

The staff does not intend to impose the criteria and/or guidance in this review 
standard on plants whose design bases do not include these criteria and/or 
guidance. No backfitting is intended or approved in connection with the issuance 
of this review standard. 56 

This intent of RS-001 to define and clarify the scope of EPU reviews, but not impose new 
requirements or new interpretations of requirements, was confirmed by the Panel in discussions 
with the manager responsible for developing and issuing RS-001. Therefore, contrary to the RIS 
statement, neither RS-001 nor RIS 2005-29 documented "known and established standards of 
the Commission" applicable to Byron and Braidwood. 

The Panel also notes that neither RIS 2005-29 nor its draft Revision 1,57 which is currently 
under development, discuss water discharge certification requirements in accordance with the 
ASME BPV Code. In fact, as stated above, the NRC issued a 2006 power uprate amendment 
for Beaver Valley in which the SE cited RIS 2005-29 and yet relied on the EPRI testing data to 
address the concern . 

3.10 SECY-05-0138 (2005) 

SECY-05-0138 presents a comprehensive history of the application of the single failure 
criterion , including extensive discussion of the treatment of passive components in fluid 
systems.58 The paper enclosed a July 2005 draft of an NRC staff technical report on the single 
failure criterion. Section 4.2.2 of this report acknowledges that "[o]ne particular issue identified in 
this project is the continued existence of the footnote to the definition of single failure in 
10 CFR [Part] 50 Appendix A stating that the regu latory position on considering passive failures 
in fluid systems is under development. " In Section 2.5.3, the draft report quotes from 
SECY-77-439 (discussed above) and recognizes that in current practice, as in 1977, "[p)assive 
failures in fluid systems are generally excluded from single-failure assessments." 

SECY-05-0138 and the accompanying draft report present three alternatives for using a risk
informed and performance-based approach to address the single failure issue. The draft report 
clarifies that al l of the alternatives "could include developing a position on single passive failures 
in fluid systems to replace the footnote now in 10 CFR Part 50 Appendix A definitions." 

These documents make it clear that, with few exceptions, neither the NRC staff nor the 
Commission has established specific requirements relating to the treatment of passive 
component failures in fluid systems. The Panel believes the existence of this Commission 
paper, contemporaneous with discussions on potential PSV failures (e.g., RIS 2005-29), makes 
it clear that no specific "known and established standards" on PSV failures had been developed 
between 1977 and the time of the Byron and Braidwood license amendments in 2001 and 2004. 

56 NRG 2003 
57 NRG 2015a 
58 NRG 2005a 
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3.11 Standard Review Plan Revision (2007) 

Revision 2 to SRP Sections 15.5.1 - 15.5.2 states: 

If the plant is equipped with PO RVs that are (1) safety-related equipment and 
(2) qualified for water relief, then they may be assumed to reseat properly after 
having relieved water. The [PSVs], too, may be assumed to reseat properly after 
having relieved water; but only if such valves have been qualified for water relief. 

However, this section does not reference ASME BPV Code requirements for safety valve 
certification. 

3.12 Backfit Letter and Subsequent Backfit Appeals (2015-2016) 

The Backfit SE is predicated on the following positions: 

• "water relief through a valve that is not qualified for water relief will cause that valve to 
stick in its fully open position" (emphasis added) 

• "the licensee ... has not applied the single-failure assumption" (emphasis added) 

• "nor [has the licensee] provided ASME water qual1ification documentation for the PSVs 
.. . the ASME ... original Overpressure Protection !Report ... inservice test history ... 
including both water and steam tests" (emphasis added) 

The Backfit SE contends that an IOECCS would escalate to a more severe event. Such an 
escalation would be contrary to the Byron and Braidwood licensing basis (i.e., contrary to the 
ANS non-escalation position) and could be in non-compliance with the GDCs (as included in the 
Byron and Braidwood licensing basis) since an IOECCS with a stuck-open valve had not been 
analyzed and shown to meet the appropriate criteria for an AOO. 

Based on its review of all the relevant documents and discussions with the individuals (staff and 
managers) involved in the original review and the backfit, the Panel has developed an 
understanding of the regulatory requirements and practices, the potential safety issues, and 
backfit rule obligations. The Panel has determined that the numerous, complex, and detailed 
regulatory and technical issues all depend on the answers to two critical questions on valve 
performance: 

• Must the PSVs in question be assumed to fail given liquid water discharge because of 
the lack of ASME BPV Code certification for water discharge? 

• Must the PSVs be assumed to fail in accordance with the GDC "single failure" 
requirements? 

In the Backfit SE, the NRC staff indicated that "[o]ne assumption that is particularly important to 
the non-escalation criteria is that water relief through a valve that is not qualified for water relief 
will cause that valve to stick in its fully open position" (emiphasis added). The Panel concluded 
that this issue-the treatment of potential valve failure-is not only "particularly important," it is 
the critical issue upon which the compliance backfit hinges. 

Based on the historical evidence, the Panel concluded that there is not now, nor has there been, 
a known and established Commission standard (1) that PSVs must be assumed to fail following 
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water discharge in the absence of ASME BPV Code certification for water discharge, or (2) that 
PSVs must be assumed to fail as part of single failure criterion analysis. The NRC staff's 
determination that ASME BPV Code certification is necessary first appears in the Backfit SE. 
The determination that application of the single faillure criterion is necessary first appears in the 
draft Revision 1 to RIS 2005-29. The Panel has not identified these positions being stated in any 
final NRC requirement or guidance document. 

The Panel also concluded that in 2001 and 2004 and at present, the known and established 
standard of the Commission is that failures of PSVs need not be assumed to occur following 
water discharge if the likelihood is sufficiently small, based on well-informed staff engineering 
judgment. In preparing the Uprate SE and the Setpoint SE, the NRC staff exercised reasonable 
and well-informed engineering judgment when the NRC staff concluded that the PSVs were 
unlikely to stick open. On the bases of its document reviews and interviews, the Panel 
concluded that the NRC staff reviewers involved in the 2001 power uprate review were among 
the most experienced and senior reviewers in their areas of expertise. The NRC staff valve 
expert involved in the review was the agency's most knowledgeable individual on PSVs and the 
relevant ASME Code requirements, and was a nationally recognized expert. The Panel did not 
find any evidence that the NRC staff's issuance of the 2001 or 2004 license amendments was 
based on an omission or mistake of fact. Rather, the Panel concluded that the current NRC staff 
positions on valve qualification in the Backfit SE are new or modified interpretations of 
compliance. 

In interactions with the Panel, NRR staff emphasized several issues raised in the Backfit Letter. 
The Panel summarizes its consideration of those issues in the following subsections. 

3.12.1 Non-Escalation Position and Valve Failure 

In the Backfit SE, the NRC staff discussed the definition of event conditions in 
ANS-51 .1/N18.2-1973 and the provision in this standard that events of one condition do not 
propagate to cause a more serious fault. This position is commonly known as the non
escalation position. In interactions with the Panel, NRR staff provided several clarifications on 
this topic, summarized by the Panel as follows: 

• ANS-51.1/N18.2-1973 defines the categories of design basis transients and accidents 
based on an anticipated frequency of occurrence (annually for ANS Condition 11 events). 

• It is a long-standing NRC position that escalation from one condition to another is not 
acceptable. 

• ANS-51 .1/N18.2-1973 constitutes a known and established standard that has been 
reflected in NRC guidance documents and in the licensing basis of each U.S. nuclear 
power plant. 

The Panel confirmed that this ANS standard is referenced in several places in Chapter 15 of the 
Byron and Braidwood UFSAR. The Panel agrees that the non-escalation position is an 
established standard applicable to Byron and Braidwood, but did not identify historical evidence 
that implementation of this standard requires Exelon to assume that its pressurizer valves will 
fail open under water discharge conditions, to appl1y the s1ingle failure criterion to PSV failure in 
these circumstances, or to impose ASME Code requirements for certification, qualification, or 
testing of PSVs for water discharge. 
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The Panel's conclusions regarding capability of the pressurizer valves to reclose (i.e. , avoiding 
an escalation from an ANS Condition II event to a more serious ANS Condition Ill event) are 
applicable to the treatment in the Backfit SE of all three events identified by the NRC staff: the 
IOECCS event, the eves malfunction, and the IOPORV event. For each event, the NRe staff 
presented scenarios in which pressurizer overfill could result in the PSVs opening, discharging 
water, and sticking open, which was considered an ANS Condition Ill event in the Backfit SE. 
The Panel concludes that the assumption that the PSVs stick open is not necessary for the case 
of Byron and Braidwood, based on the well-informed technical judgment of prior NRC 
approvals. 

The Panel also observes that Section 15.0.1.2 and Section 15.6 of the Byron and Braidwood 
UFSAR addresses IOPORV as an ANS Condition II event. The licensee analyzed inadvertent 
opening of a PSV rather than a PORV, given the PSV's larger relief capacity, and determined 
that the acceptance criteria for ANS Condition II events had been met. The licensee separately 
analyzed small break LOeAs in UFSAR Section 15.6.5. The Panel determined that evaluating 
the appropriateness of the long-standing categorization of this inadvertent-opening event was 
outside the scope of its review. 

3.12.2 Non-Escalation Position and Return to Service 

In the Backfit SE, the NRC staff makes reference to the time it would take to clean up a 
contaminated containment following a stuck-open pressurizer valve. In interactions with the 
Panel, NRR staff re-emphasized concerns that extended steam and water discharge through 
the pressurizer valves would result in the failure of the pressurizer relief tank rupture disk, would 
require repair of the damaged PSVs, and might cause an extended time period for the return to 
service of the nuclear power plant. 

The Panel does not consider the time period necessary for the licensee to perform radioactive 
clean-up activities in the containment building, to inspect and conduct any necessary repairs to 
the PSVs, or to prepare for plant startup, to constitute issues that support a compliance backfit 
imposed by the NRC. The NRC staff would verify (e.g., through inspection) that the licensee had 
conducted these activities appropriately to protect the public health and safety prior to plant 
restart. The Backfit SE states that UFSAR Section 15.5.1.3 "implie[s]" that the plant will return to 
operation in a "short period," but the Panel found no basis for a timing requirement in UFSAR 
Section 15.5.1.3. Also, the Panel did not find a regulatory requirement or basis for defining or 
limiting the time available for the plant to return to operation. 

3.12.3 TMI Action Plan Item 11.0.1 and EPRI Testing 

Although the Backfit Letter and NRR Appeal Decision do not speak explicitly to TMI Action Plan 
Item 11.0.1, in interactions with the Panel, NRR staff stated that the known and established 
standard in question is the TMI Action Plan Item 11.D.I standard for licensees and applicants to 
conduct testing to qualify the RCS relief and safety valves under expected operating conditions 
for design-basis transients and accidents. As discussed above and in Appendix B to this report, 
the NRC accepted the EPRI testing to satisfy TMI Action Plan Item 11.D.1 for Byron and 
Braidwood in SEs forwarded by letters in 1988 and 1990. Therefore, the Panel concludes that 
this known and established standard referenced by the N RC staff had been met for Byron and 
Braidwood. 

In interactions with the Panel, the NRR staff further stated that an omission or mistake of fact 
occurred when the licensee failed to acknowledge that the EPRI testing program did not 
evaluate water discharge from the pressurizer valves duri1ng extended high pressure safety 
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injection for Byron and Braidwood . As discussed in Appendix B to this report, in the 1988 and 
1990 SEs for the Byron and Braidwood responses to TMI Action Plan Item 11.0.1, the NRC staff 
evaluated the capability of the PSVs and PORVs during feedwater line break accidents, 
including water discharge. In these SEs, the NRC staff found that the performance of the PSVs 
and PORVs with water discharge was acceptable based on the EPRI tests. Therefore, the 
Panel also concluded that the licensee's reference to the EPRI testing program was not an 
omission or a mistake of fact. 

3.12.4 ASME Code Certification 

In the Backfit SE, the NRC staff stated that certain ASME Code information would be necessary 
to support water qualification of the PSVs. In interactions with the Panel , NRR staff stated that, 
to satisfy the standard for water discharge capability of pressurizer valves, it would be 
necessary to conduct flow capacity certification in accordance with the ASME BPV Code and 
inservice testing throughout the service life in accordance with the ASME OM Code. The NRR 
staff referenced certa in licensing actions in which water discharge was not considered 
acceptable, or different actions were required.59 

As discussed in Appendix C to this report, the NRC staff required additional actions for some 
licensees to support reliance on the PORVs for water discharge and to avoid water discharge 
through the PSVs. The Panel found, however, that the NRC staff also allowed some licensees 
to rely only on EPRI testing without significant additional activities. The Panel did not identify 
instances where the NRC staff imposed certification by the ASME BPV Code and testing in 
accordance with the OM Code, or required alternatives to the ASME BPV Code or OM Code, in 
the examples of NRC staff review of water discharge capability for pressurizer valves. 

The NRR staff also identified for the Panel specific ASME Code provisions that it viewed as 
supporting its position that ASME Code requirements apply to qualification of pressurizer valves 
for water discharge. The NRR staff, however, did not provide evidence that the NRC staff has 
consistently interpreted these provisions as the NRC staff is now interpreting them. Given the 
NRC staff's resolution of TMI Action Plan Item 11.D.1 and the NRC staff's prior approvals 
reviewed by the Panel , the Panel concludes that the NRR staff's current application of the 
ASME Code is not supported by the historical record. 

3.12.5 Conduct of 2001 and 2004 License Amendment Reviews 

In light of the wide range of positions taken by the NRC staff during its reviews of pressurizer 
valve capability since the TMl-2 accident, the Panel agrees that, in the course of preparing the 
2001 Uprate SE or Setpoint SE, the NRC staff could have considered the need for the licensee 
for Byron and Braidwood to improve the reliability of the PSVs or PO RVs for water discharge or 
to avoid water discharge through the PSVs by PORV improvements. The NRC staff may have 
been able to justify additional actions, but they determined that it was not necessary. Instead, 
the NRC staff reviewers in 2001 used their expert engineering judgement to determine that it 
was not necessary to assume that the PSVs or PORVs would stick open with water discharge, 
based on EPRI test information, licensee supplemental information, and their own technical 
experience. 

In discussions with the Panel, NRR staff raised a concern that the Setpoint SE does not 
document a re-review of the qualification of the PSVs and noted that if the Uprate SE had not 

59 Salem (NRC 1997), Millstone (NRC 1998), and Callaway (NRC 2000) 
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found water discharge through the PSVs to be acceptable, it is unlikely that the NRC staff would 
have approved this 2004 amendment. In Appendix C to this report, the Panel summarizes the 
discussion in the Setpoint SE of the PSV water discharge capability. The Panel recognizes that 
a staff review may rely on a previous more extensive review to determine the acceptability of a 
similar request. The Panel does not consider the review approach used in 2004 to challenge the 
acceptability of the 2001 review. 

4 RESPONSE TO THE EDO'S QUESTIONS 

In establishing the Panel, the EDO asked the Panel to answer five specific questions, as well as 
evaluating the overall appropriateness of the backfit. The Panel's answers to these questions 
are provided below. 

4.1 Were the approvals based on a mistake? If so, what was the mistake and 
what are the implications for Braidwood and Byron? 

In responding the question, the Panel has considered the differing views of the NRR staff and 
the licensee on this issue. Those positions are summarized below: 

• In the NRR Appeal Decision, the NRC staff claims that "[t]he NRC erred in approving a 
sequence of events that allowed the [IOECCS], [CVCS] malfunction, and inadvertent 
opening of a pressurizer safety or relief valve analyses in the 2001 and 2004 [SEs]" and 
"the NRC staff understood the PSVs to be qualified for water relief when, in fact, they 
were not." 

• Exelon claims in the NRR Backfit Appeal that "the compliance exception requires more 
than simply asserting that the prior staff approvals were wrong-the NRC must 
demonstrate that the prior approvals were erroneous because of an omission or mistake 
of fact at the time of the approval. The NRC has not made that case here." 

On the basis of its independent review, the Panel concluded that, in 2001 and 2004, the NRC 
staff did not misunderstand the qualification status of the PSVs and that it was not a mistake to 
undertake a review of or make a technically based safety finding on the likely successful 
performance of the valves. In the Panel's opinion, the actions of the Reactor Systems Branch in 
2001 to reach out to the Division of Engineering's Mechanical Engineering Branch for expert 
technical review assistance was both appropriate and commendable. After considering the 
materials presented by the licensee in support of tlhe 2001 and 2004 requests and discussing 
the 2001 review with one of the involved managers, the Panel found no indication that the 
senior reviewer evaluating the topic was misled regarding the qualification status of the PSVs, 
but rather used his expert judgment in determining the appropriate level of qualification for a 
technically complex topic for which there was not a single accepted approach. For these 
reasons, the Panel concluded that the NRC staff reviews and approvals of the 2001 and 2004 
license amendments were not based on omissions or mistakes of fact. 

4.2 What is the known and established standard for water qualification of PSVs? 

The Panel concluded that in 2001 and 2004 and at present, the known and established 
standard of the Commission is that the failures of PSVs need not be assumed to occur following 
water discharge if the likelihood is sufficiently smalll, based on well-informed staff engineering 
judgment. The Commission has not established a more detailed or prescriptive standard. 
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4.3 What is the known and established standard for progression of postulated 
events between categories of severity? 

For Byron and Braidwood, the NRC staff and the Panel agreed that the known and established 
standard for progression of postulated events between categories of severity is the "non
esca lation position" specified in ANS-51 .1/N18.2-1 973. Tlhis position, which is included in the 
Byron and Braidwood UFSAR, requires that events of one condition do not propagate to cause 
a more serious condition (i.e. , from ANS Condition II to ANS Condition Ill or IV). The Panel 
concluded that the IOECCS (an AOO per the GDC definition and an ANS Condition II event) 
could escalate to a more severe event jf a PSV were to stick open, or if both a PORV stuck 
open and its block valve failed to close. Such an escalation would be contrary to the Byron and 
Braidwood licensing basis (i.e ., contrary to the ANS non-escalation position) and could be in 
non-compliance with the GDC (as included in the Byron and Braidwood licensing basis), since 
an IOECCS with a stuck-open valve had not been analyzed and shown to meet the appropriate 
criteria for an AOO. However, this event progression standard does not establish specific 
standards for valve qualification to determine whether a valve would stick open and cause this 
esca lation. Therefore, the Panel concluded that it is not the basis for a compliance backfit given 
the current set of facts. (Additional information about ANS-51 .1/N18.2-1973 is included in 
Section 3.12.1 of this report.) 

4.4 Does the current licensing basis for Braidwood and Byron comply with the 
applicable regulations? Is it adequate to provide protection to public health 
and safety? 

For the specific technical issue reviewed by the Panel (i.e ., the potential for pressurizer valves 
to stick open following water discharge and related issues ra ised in the Backfit SE), the Panel 
concluded that the current licensing basis for Byron and Braidwood complies with the applicable 
regulations and provides adequate protection of the public health and safety. 

4.5 Given that Exelon suggests that the NRC pursue a cost-justified substantial 
safety enhancement backfit, what is the contribution to overall plant risk of 
the current configuration at Braidwood and Byron? 

The Panel requested RES to provide information and insights on the risk significance of the 
sequence at issue, to assure that the Panel's judgments were being made with a full 
understanding of their significance, and to assist in responding to the EDO's question. 

The RES study6° suggests that the most significant IOECCS sequence, assuming that all 
pressurizer overfill events would lead to a small LOCA, contributes approximately 1 percent of 
the total internal event core damage frequency (CDF). In its report, RES estimated that the 
maximum benefit (CDF reduction) of 1.SE-07 per year would be achieved if the backfit were 
perfectly effective in preventing a stuck-open PSV.61 If the PSVs were not assumed to always 
fail following water discharge ( consistent with the NRC staff expert judgment in 2001) or if the 
backfit were less than perfectly effective, the risk-reduction benefit of implementing the backfit 
would be even smaller. 

60 NRG 2016d 
61 The RES study explains that "any practical backfit remedy is not expected to be completely effective. 
Therefore , this delta GDF repre·sents the maximum possible benefit from any backfit plant change ." 
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The Panel is aware of and sensitive to two important issues related to this question. First, NRR, 
not the Panel , is responsible for any decisions on alternative appl ication of the backfit rule to this 
issue (through the other categories of adequate protection or cost-justified substantial safety 
enhancement) . Second , the Panel does not wish to imply that "the contribution to plant risk" 
should be seen as the only measure of enhanced safety. The issues of event classification and 
the non-escalation of events are essentially defense-in-depth concepts. Defense in depth has a 
recognized role and value in the regulatory process. The Panel is also aware that not every 
defense-in-depth feature has the same safety significance, and that the estimated risk 
significance (measured in core damage frequency) is very relevant. 

Within the context described above, the Panel concluded that the contribution to overall plant 
risk is very small. 

5 SUMMARY AND CONCLUSIONS 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception. Therefore, to 
address the appeal of the proposed compliance backfit, the Panel focused on determining if this 
case is most appropriately characterized as one in which the licensee "failed to meet known and 
established standards of the Commission because of omission or mistake of fact," or rather as a 
case of a "new or modified interpretations of what constitutes compliance." 

The NRC staffs compliance backfit argument depends on two separate determinations: 

1. the assumed failure of PSVs to reclose after discharging water, and 

2. the necessity of preventing "event escalation" (i.e., the position that "an incident of 
moderate frequency should not generate a more serious plant condition without other 
faults occurring independently"). 

For the NRC staffs compliance backfit conclusion to be valid , both of these determinations must 
meet the above compliance backfit standard by involving failure to meet known and established 
standards of the Commission . 

In the first of these determinations, the NRC staff's compliance backfit is based on the 
assumption in the Backfit SE that the PSV fails to reclose given the absence of "ASME water 
qualification documentation." As indicated in the Backfit SE, the Uprate SE involved a technical 
evaluation of safety valve capability and likely performance under water-discharge conditions 
rather than a simple assumption of a failure. The NRR Appeal Decision indicates that "the 2001 
and 2004 [license amendment] approvals occurred because the NRC staff understood the PSVs 
to be qualified for water relief when, in fact, they were not" 

The Panel carefully considered these views and has reviewed the relevant documents , including 
the licensee's responses to the NRC staffs RAls62 and the Uprate SE. The Panel did not find 
any evidence that the licensee had claimed or the NRC staff had believed that the valves were 
"qualified" in an ASME BPV Code certification sense; rather, the record shows thorough 
consideration of the testing conducted on valves of the type installed at the plant and a well
informed technical judgment that this testing provided appropriate qualification. 

62 ComEd 2000b, Exelon 2001 
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On the basis of its independent review, the Panel concluded that the NRC staff who prepared 
the Uprate SE did not misunderstand the qualification status of the PSVs and that it was not a 
mistake to undertake a review of or make a technically based safety finding on the like ly 
successful performance of the valves. In the Panel's opiniion, the actions of the Reactor 
Systems Branch in 2001 to reach out to the Division of Engineering's Mechanical Engineering 
Branch for expert technical review assistance was both appropriate and commendable. After 
considering the materials presented by the licensee in support of the LAR and discussing the 
review with one of the involved managers, the Panel found no indication that the senior reviewer 
evaluating the topic in 2001 was misled regarding the qualification status of the PSVs, but rather 
used his expert judgment in determining the appropriate level of qualification for a technically 
complex topic for which there was not a single accepted approach. For these reasons, the 
Panel concluded that the NRC staff review documented in the Uprate SE was not based on 
omissions or mistakes of fact. 

The Panel concluded that three related technical and regulatory positions related to the PSVs 
(separate from the issue of the non-escalation position) underpin the backfit: 

1. ASME Code water qualification (certification) documentation is required if a valve is to 
be assumed to reclose after passing water. 

2. Water discharge through a steam-qualified valve will cause that valve to stick in its fully 
open position. 

3. PSVs are subject to a single-failure assumption. 

In the Panel's view, none of these three positions were "known and established standards of the 
Commission" in 2001 or 2004 for determining when it was appropriate to assume a failure of 
PSVs to reseat. In fact, they were not "known and established standards of the Commission" in 
2005 (when RIS 2005-29 was issued) or 2006 (when the Beaver Valley EPU was approved) or 
2007 (when Revision 2 to SRP Sections 15.5.1 - 15.5.2 was issued). 

Moreover, these positions do not appear to be "established standards of the Commission" at 
present. The 2007 version of SRP Sections 15.5.1 - 15.5.2 allows credit for PORVs and PSVs if 
they have been "qualified for water relief." The NRC staffs determination that ASME BPV Code 
certification is necessary first appears in the Backfit SE and is not addressed in any of the final 
NRC requirements or guidance documents reviewed by the Panel. The determination that 
application of the single failure criterion is necessary first appears in the draft Revision 1 to 
RIS 2005-29, which is still under development, and is not included in any final NRC requirement 
or guidance document reviewed by the panel. 

The Panel concluded that the standard in place in 2001 and 2004 and at present is simply that 
the failures of PSVs need not be assumed to occur following water discharge if the likelihood is 
sufficiently small, based on well-informed staff engiineering judgment. In earlier documents 
addressing this topic, beginning with NUREG-0737, it is the Panel's view that the use of the 
word "qualified" or "qualification" implies a general demonstration of capability, such as in the 
EPRI testing done in response to TMI Action Plan Item 11.D.1. In light of this standard, the Panel 
concluded that, when preparing the Uprate SE and the Setpoint SE, the NRC staff exercised 
reasonable and well-informed engineering judgment to conclude that the PSVs were unlikely to 
stick open. 

Overall , the Panel concluded that the NRC staff's position on valve qualification in the 
Backfit SE is a new or modified interpretation of what constitutes compliance in addressing 
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potential PSV failures following water discharge. Although this new staff position represents a 
well-intentioned and conservative approach that could provide additional safety margin, the 
Panel concluded that it does not provide a basis for a compliance backfit. 

Finally, in the absence of a PSV failure to reseat, the Panel concluded that the concerns 
articulated by the NRC staff in the Backfit SE related to event classification, event escalation, 
and compliance with 10 CFR 50.34(b) and GDCs 15, 21, and 29 are no longer at issue. 

The Panel's findings, therefore, support the Exelon backfiit appeal. 

6 ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backfit appeal, the Panel believes it is important 
to acknowledge, and for the NRC staff and licensees to a[Ppreciate, that water discharge 
through a PSV not specifically designed for such service is undesirable and should be 
minimized or avoided as a matter of conservative engineering and prudent operations. This is 
reinforced by the information provided in NSAL-93-013 and its Supplement 1, and the actions by 
various licensees in response to these documents, as well as the limited scope of the EPRI 
testing conducted over 30 years ago. 

Operator training, control room procedures to terminate the event before pressurizer filling, and 
use of PORVs rather than reliance on PSVs, are clearly preferred and prudent measures, 
whether they form the facilities' UFSAR licensing basis and are assumed in the accident 
analyses or not. 

The PSVs in question were designed for steam service. Steam relief is their normal service 
condition and applies to their ASME BPV Code certification. The Panel supports the previous 
NRC staff determinations for Byron and Braidwood and certain other plants that PSVs 
experiencing water discharge during an abnormal or accident condition need not be assumed to 
fail since there was a reasonable and technically well-informed engineering judgement to the 
contrary. However, the Panel also considers the actions by various licensees to improve the 
reliability and performance of the PORVs to avoid water d ischarge through the PSVs to be 
prudent in light of the design specifications of the PSVs. 

The Panel considered but could not determine the extent to which the licensee for Byron and 
Braidwood addressed crediting water discharge through the PSVs, PORVs, or PORV block 
valves in the Byron and Braidwood inservice testing programs. The Panel recognizes that the 
difference between the intended use of these valves for overpressure protection and their 
infrequent use in response to certain plant events might be considered in implementing 
appropriate inservice testing activities. 

The Panel notes that water discharge through various pressurizer valves is not a new issue 
because water discharge has always been credited (by the licensee for Byron and Braidwood 
and other licensees) for the feedwater line break analysis in UFSAR Section 15.2.8. 

On the basis of its review, the Panel also noted that the issue of pressurizer valve performance 
following water discharge appears to have generic applicability, and is not specific to only Byron 
and Braidwood. The Panel believes that resolution of this issue would have benefited from 
consideration of the generic nature of the issue through the appropriate NRC processes. The 
Panel included the information it gathered and assessed to reach its conclusion regarding the 
generic nature of the issue in Appendices B and C of this report. Should the NRC staff 
undertake a generic look of the issues, it should, among other things, consider the information 
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presented and questions raised in those appendices. The review should also include a 
reassessment of the information and staff positions communicated in RIS 2005-29, as well as 
those included in its proposed Revision 1, which is currently under development, to determine 
whether or not these documents include new staff positions with the potential for inappropriate 
or unintended backfitting. As part of any generic assessment, the Panel also recommends that 
staff determine whether the information in RIS 2005-29 and its proposed draft Revision 1 should 
be incorporated into a regulatory guide or another guidance document. 
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APPENDIX A: HISTORY OF THE BACKFIT RULE AND THE COMPLIANCE 
EXCEPTION 

The Backfit Rule 

Title 10 of the Code of Federal Regulations (1 O CFR), Section 50.109, "Backfitting," was 
originally promulgated in 1970.63 Because of perceived deficiencies in the rule, the U.S. Nuclear 
Regulatory Commission (NRC) substantially revised it in 1985.64 The 1985 rule was challenged 
in court, and the U.S. Circuit Court for the District of Columbia (D.C. Circuit) vacated this rule in 
its entirety. The D.C. Circuit took this action because it concluded that the revised rule could be 
interpreted to allow the NRC to consider costs in defining or redefining what is required for 
adequate protection of the public health and safety.65 In response, the NRC revised the Backfit 
Rule in 1988 to remove any implication that costs could be considered in defining or redefining 
adequate protection .66 The 1988 revisions only differed from the 1985 rule to the extent 
necessary to address the court's concerns. The 1988 rule was also challenged in court, but this 
time the D.C. Circuit upheld the rule.67 

In its current form, 10 CFR 50.109(a)(1) defines backfitting as 

... the modification of or addition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position ... . 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." 10 CFR 
50.109(a)(4 )(i). The second and third exceptions relate to actions ensuring adequate protection 
or to actions that involve defining or redefining adequate protection. 10 CFR 50.109(a)(4 )(ii)-(iii). 

63 AEC 1970 (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
s4 NRC 1985 
65 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 824 F.2d 108, 119-20 (1987). 
66 NRC 1988b 
67 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 880 F.2d 552 (1989). 
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Commission Policy 

The Commission addressed its intended application of the compliance exception in the 1985 
rulemaking :68 

The compliance exception is intended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard. 

In the 1985 rule, the Commission acknowledged that staff interpretations of regulations are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit."69 The Commission also stated, "Many of the most important changes in plant 
design , construction, operation, organization , and training have been put in place at a llevel of 
detail that is expressed in staff guidance documents which interpret the intent of broad , 
generally worked [sic] regulations. "70 

Backfitting Guidance 

Extensive information regarding the appropriate implemerntation of backfitting is provided in 
NUREG-1409.71 Relevant excerpts from this guidance are provided below. 

Applicable Regulatory Staff Positions 

According to NUREG-1409, to be a backfit, "a new or revised staff position or requirement must 
be involved , that is, there must be a change in content or applicability of the previously 
applicable regulatory staff position (in the direction of increased safety requirements) .... " An 
applicable regulatory staff position is a requirement or position already specifically imposed on 
or committed to by a licensee. Examples of applicable regulatory staff positions include: 

• legal requirements, as in explicit regulations, orders, and plant licenses and in 
amendments, conditions, and technical specifications 

• written licensee commitments such as those contained in the final safety analysis report, 
licensee event report.s, and docketed correspondence, including responses to NRG 
bulletins, generic letters, inspection reports, or notices of violation and confirmatory 
action letters 

• NRG staff positions that are documented explicit interpretations of more general 
regulations and are contained in documents such as the Standard Review Plan, branch 
technical positions, regulatory guides, generic letters, and bulletins 

A similar list of examples is provided in Manual Chapter 0514,72 which is also included as 
Appendix D to NUREG-1409. Manual Chapter 0514 was referenced in the 1988 rulemaking, 

68 NRC 1985, at 38103 
69 Id. at 38102 
70 Id. at 38103. The 1988 rulemaking neither revised the compliance exception as stated in the 1985 rule 
nor provided additional guidance on its interpretation. 
71 NRC 1990c 
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and a working draft was provided to the Commission for information in SECY-88-102.73 Manual 
Chapter 0514 provides a definition of "applicable regulatory staff positions" that is slightly more 
detailed than the definition in NUREG-1409. This definition from Manual Chapter 0514 is quoted 
below, with additional detail beyond NUREG-1409 emphasized in underlined text. 

Applicable regulatory staff positions are those already specifically imposed upon 
or committed to by a licensee at the time of the identification of a plant-specific 
backfit, and are of several different types and sources: 

a. Legal requirements such as in explicit regulations, orders, plant licenses 
(amendments, conditions, technical specifications). Note that some regulations 
have update features built in, as for example, 10 CFR 50.55a, Codes and 
Standards. Such update requirements are applicable as described in the 
regulation. 

b. Written commitments such as contained in the [Final Safety Analysis Report], 
[Licensee Event Reports], and docketed correspondence, including responses to 
Bulletins, responses to Generic Letters, Confirmatory Action Letters, responses 
to Inspection Reports, or responses to Notices of Violation . 

c. NRC staff positionsH that are documented, approved, explicit interpretations of 
the more general regulations, and are contained in documents such as the 
[Standard Review Plan] , Branch Technical Positions, Regulatory Guides, Generic 
Letters, and Bulletins; and to which a licensee or an applicant has previously 
committed to or relied upon. Positions contained in these documents are not 
considered applicable staff positions to the extent that staff has, in a previous 
licensing or inspection action, tacitly or explicitly excepted the licensee from part 
or all of the position .75 

How Regulatory Positions are Established 

NUREG-1409 provides responses to a number of questions regarding backfitting. The following 
response was given to questions asking, "Is it appropriate for the NRC staff to rely on informal 
or formal communications to other licensees as official NRC positions? What about NRC tacit 
approval of documents?" 

Informal or formal communications to one licensee are not official positions to all 
licensees. Section 053 of Manual Chapter 0514 identifies what can be applied as 
official staff positions in a plant-specific context. They are legal requirements 
such as contained in explicit regulations, orders , and plant licenses; written 
commitments such as contained in final safety analysis reports, licenses event 
reports, and docketed correspondence; and documented, approved explicit 
interpretations such as contained in the [Standard Review Plan], branch technical 
positions, regulatory guides, generic letters, and bulletins. Orders, licenses, and 
written commitments are applicable only to a particular licensee. 

72 NRC 1988c 
73 NRC 1988a 
74 Requirements may be imposed by rule or order. Staff interpretations such as examples of acceptable 
ways to meet requirements are not requirements in and of themselves. 
75 Imposition of a staff position from which a licensee has previously been excepted is a backfit. 
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If the NRC staff previously exempted a licensee from a legal requirement or 
approved position, it is not applicable to that licensee for the purpose of backfit 
consideration. Explicit exemption would be done formally in writing. The 
Appendix to NRC Manual Chapter 0514 discusses tacit approval under 
reanalysis of issues. Two situations are covered. In the first case, staff review of 
a previously accepted licensee action or program may result in a requested 
change. This would be classified as a backfit because it represents a change in a 
previous staff position and would require a backfit analysis (or a documented 
evaluation if it meets one of the exceptions listed in the backfit rule). In the 
second case, a licensee submittal committing to a specific course of action that 
has not received timely NRC staff review is implemented by the licensee. In this 
case, it is considered that the NRC staff tacitly accepted the licensee's action 
since timely notice to the contrary was not given. If the NRC staff subsequently 
adopts a different position and requests a change in the licensee action, this 
change may be classified as a backfit and thus require a backfit analysis (or a 
documented evaluation if it meets one of the exceptions listed in the backfit rule). 

NUREG-1409 also addresses a question regarding tacit approvals by an inspector: "If an 
inspector has previously accepted (i.e., provided tacit approval of) a licensee's method, does a 
specific request for change constitute a backfit and if so, is a backfit analysis required?" The 
response is: 

Cases where an inspector provides tacit approval are relatively rare. Simply not 
challenging a licensee's practice normally would not be considered tacit 
approval. The only example provided in Manual Chapter 0514 is a case where 
the NRC has indicated tacit approval by not acting in a reasonable time on a 
licensee submittal and the licensee has moved ahead to implement the proposal 
described in the submittal. For the purpose of this question, it would most likely 
arise in connection with review of a licensee response to an inspection report. 

Explicit approval could be provided in an inspection report that states that a 
particular approach is acceptable. However, conclusions of that nature are 
usually made in [safety evaluations] rather than inspection reports. 

Compliance Backfit Guidance 

NUREG-1409 gives the following response to the question, "[h]ow does the backfit rule apply to 
new staff positions that reflect an evolving understanding of technical issues?" 

An evolving understanding of issues does not, by itself, define which category f its 
a particular backfit. Judgment must be applied to the facts of each particular case 
to determine whether the backfit is for compliance, to provide adequate 
protection, to redefine adequate protection, or to achieve a cost-justified 
substantial safety enhancement. For example, with regard to compliance, the 
1985 statement of considerations for 1 O CFR 50.109 indicates that "the 
compliance exception is intended to address situations where the licensee has 
failed to meet known and established standards of the Commission because of 
omission or mistake of fact.. .. new or modified interpretations of what constitutes 
compliance would not fall within the exception .... " 

NUREG-1409 also provides an example where an evolving understanding of technical issues 
resulted in a compliance backfit that was apparently justified for at least some licensees. In 
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response to industry claims that Bulletin 88-11 76 lacked any backfitting justification, the NRC 
staff responded: 

Although the justification was not printed in the bulletin, NRC Bulletin 88-11, 
"Pressurizer Surge Line Thermal Stratification ," was justified as a backfit. It is an 
example of a backfit that was determined by the responsible NRC official to be 
required as a matter of compl iance with existing requirements and commitments. 
The CRGR reviewed the bulletin and concurred . The regulations currently require 
licensees to meet the applicable codes of the American Society of Mechanical 
Engineers (ASME), Boiler and Pressure Vessel Code. Because of the NRC 
staffs concern with the integrity of the surge line, licensees were requested to 
perform their fatigue analysis in accordance with the latest ASME Section Ill 
requirements that incorporate high cycle fatigue analysis. The justification 
provided by the NRC staff was that previously unconsidered thermal stratification 
phenomenon may invalidate the existing analysis performed to confirm the 
integrity of the surge line. 

Subsequently, it was understood that some licensees believed that the NRC 
staffs rationale was in error because they were not committed to the latest 
ASME Section Ill requirements by virtue of their license commitment. However, 
the issue became moot because these licensees undertook the analysis 
voluntarily in view of the safety importance of the issue and the fact that previous 
versions of the ASME Code did not completely address the concern. 

76 NRC 1988e 
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APPENDIX B: QUALIFICATION OF PRESSURE RELIEF VALVES IN 
NUCLEAR POWER PLANTS IN RESPONSE TO THE TMl-2 ACCIDENT 

Byron and Braidwood Design and Code Requirements 

Nuclear power plants in the United States use various types of pressure relief valves to protect 
personnel and equipment from overpressure events within reactor fluid systems. Pressure relief 
valves include safety valves, safety relief valves, and relief valves, with different designs, 
operating conditions, and requirements. The American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (BPV Code), Section Ill , Division 1, specifies 
requirements for the design , operation, installation, and testing of pressure rel ief valves used for 
various functions in nuclear power plants.77 For example, the ASME BPV Code (2007 Edition) in 
Article NB-7000, Overpressure Protection, specifies requurements for several service conditions: 

• steam and air or gas service for safety valves; 

• steam, air or gas, and liquid service for safety rel ief valves; 

• liquid service for relief valves ; and 

• steam, air or gas, and liquid service for pilot operated or power actuated pressure relief 
valves. 

The ASME Code for Operation and Maintenance of Nuclear Power Plants (OM Code) provides 
requirements for the preservice and inservice testing (1ST) programs for pressure relief valves in 
nuclear power plants. 

Byron , Units 1 and 2 (Byron) and Braidwood, Units 1 and 2 (Braidwood) are Westinghouse
designed pressurized-water reactors (PWRs) that received their construction permits under 
Title 10 of the Code of Federal Regulations (10 CFR), Part 50, in December 1975. The 
pressurizer for each unit is equipped with three pressurizer safety valves (PSVs) and two 
power-operated relief valves (PORVs). The three PSVs are Crosby Model HP-BP-86, size 6M6 
(6-inch), spring-loaded pop type, opened by direct fluid pressure. The PORVs are Copes-Vulcan 
Model D-100-160 3-inch pneumatic-actuated globe valves that respond to a signal from the 
pressure sensing system or to manual control. Each PORV can be isolated by a motor-operated 
block valve . 

The ASME BPV Code of record for the design of the PSVs at Byron and Braidwood is the 
1971 Edition through the Winter 1972 Addenda of the ASME BPV Code, Section Ill. The ASME 
BPV Code applicable to Byron and Braidwood includes requirements for overpressure 
protection, including the following : 

• Section NB-7300, "Overpressure Protection Report, " in NB-7320(f) requires that the 
report include the redundancy and independence of the pressure-relief devices and their 
associated pressure-sensing and controls systems employed to preclude a loss of 
overpressure protection in the event of a failure of any pressure-relief device, or its 
sensing element, or its associated control , or an external power source. 

77 References to individual ASME Code publications are not provided in Appendix D, but they are publicly 
available from ASME for a fee. 
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• Paragraph NB-7411, "Relieving Capacity of Pressure-Relief Devices," specifies that the 
total rated relieving capacity shall be sufficient to prevent a rise in pressure of more than 
10 percent above system design pressure (at design temperature) within the pressure
retaining boundary of the system, under any pressure transient anticipated to arise as 
summarized in the Overpressure Protection Report. 

• Paragraph NB-7421, "Required Number and Capacity of Pressure-Relief Devices for 
Nuclear Systems," states that the required relieving capacity intended for overpressure 
protection of a nuclear power system or portions of the system shall be secured by the 
use of at least two pressure-relief devices. 

At the time of the Byron and Braidwood operating license review, Revision 1 of Standard 
Review Plan (SRP) Sections 15.5.1-15.5.2 and Section 15.6.1 provided general staff guidance 
for these plant transients.78 In March 2007, the NRC staff issued Revision 2 to these SRP 
sections with significantly more detail, including a statement indicating that PSVs and PORVs 
can be assumed to reseat properly after discharging water, but only if they have been qualified 
for water relief.79 

Actions Following Three Mile Island, Unit 2 Accident 

The accident at Three Mile Island , Unit 2 (TMl-2) on March 28, 1979, included failure of a PORV 
on the pressurizer to reclose properly during the event. Based on lessons learned from the 
TMl-2 accident, the NRC issued recommendations regarding performance testing of safety and 
relief valves used in nuclear power plants in NUREG-0578.ao In particular, the NRC staff 
recommended in Section 2. 1.2, "Performance Testing for BWR [boiling-water reactor] and PWR 
Relief and Safety Valves," of NUREG-0578 that nuclear power plant licensees commit to 
provide performance verification by full-scale prototypical testing for all relief and safety valves. 

In October 1980, the NRC issued a letter to all then-operating nuclear power plants and 
applicants for operating licenses and holders of constructiion permits forwarding NUREG-0737.81 
TMI Action Plan Item 11.D.1 in NUREG-0737 specified the NRC position that PWR and BWR 
licensees and applicants shall conduct testing to "qualify" the reactor coolant system (RCS) 
relief and safety valves under expected operating conditions for design-basis transients and 
accidents. The detailed clarification in NUREG-0737 of this NRC position specified the following: 

Licensees and applicants shall determine the expected valve operating 
conditions through the use of analyses of accidents and anticipated operational 
occurrences referenced in Regulatory Guide 1.70, Revision 2. The single failures 
applied to these analyses shall be chosen so that the dynamic forces on the 
safety and relief valves are maximized. Test-pressures shall be the highest 
predicted by conventional safety analysis procedures. [RCS] relief and safety 
valve qualification shall include qualification of associated control circuitry, piping, 
and supports, as well as the valves themselves. 

A. Performance Testing of Relief and Safety Valves--The following information 
must be provided in report form by October 1, 1981: 

78 NRC 1981b and NRC 1981c 
79 NRC 2007b and NRC 2007c 
so NRC 1979a 
81 NRC 1980b and NRC 1980c 
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(1) Evidence supported by test of safety and relief valve functionability for 
expected operating and accident (non-[anticipated transient without scram]) 
conditions must be provided to NRG. The testing should demonstrate that the 
valves will open and reclose under the expected fl,ow conditions. 

(2) Since it is not planned to test all valves on all plants, each licensee must 
submit to NRC a correlation or other evidence to substantiate that the valves 
tested in the EPRI (Electric Power Research Institute) or other generic test 
program demonstrate the functionability of as-installed primary relief and safety 
valves. This correlation must show that the test conditions used are equivalent to 
expected operating and accident conditions as prescribed in the final safety 
analysis report (FSAR). The effect of as-built relief and safety valve discharge 
piping on valve operability must also be accounted for, if it is different from the 
generic test loop piping. 

(3) Test data including criteria for success and failure of valves tested must be 
provided for NRC staff review and evaluation. These test data should include 
data that would permit plant-specific evaluation of discharge piping and supports 
that are not directly tested. 

In describing the type of review to be conducted for this regulatory position, the NRG staff stated 
the following: 

Pre-implementation review will be performed for EPRI and BWR test programs 
with respect to qualification of relief and safety valves. Also, the applicants' 
proposal for functional testing or qualification of PWR valves will be reviewed. 
Post-implementation review will also be performed of the test data and test 
results as applied to plant-specific situations. 

In specifying the documentation required to satisfy this regulatory position, the NRG staff stated 
the following: 

Pre-implementation review will be based on EPRI, BWR, and applicant 
submittals with regard to the various test programs. These submittals should be 
made on a timely basis as noted below, to allow for adequate review and to 
ensure that the following valve qualification dates can be met: 

Final PWR (EPRI) Test Program--July 1, 1980 

Final BWR Test Program--October 1, 1980 

Block Valve Qualification Program--January 1, 1981 

Post-implementation review will be based on the applicants' plant-specific 
submittals for qualification of safety relief valves and block valves. To properly 
evaluate these plant-specific applications, the test data and results of the various 
programs will also be required by the following dates: 

PWR (EPRl)/BWR Generic Test Program Results--July 1, 1981 

Plant-specific submittals confirming adequacy of safety and relief valves 
based on licensee/applicant preliminary review of generic test program 
results--July 1, 1981 
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Plant-specific reports for safety and relief valve qualification--October 1, 
1981 

Plant-specific submittals for piping and support evaluations--January 1, 
1982 

Plant-specific submittals for block valve qualification--July 1, 1982 

EPRI Testing 

In October 1982, EPRI issued NP-2670-LD to address testing of PORVs.82 This report has been 
referenced in the safety analyses of certain facil ities (e.g., North Anna , Units 1 and 283) . 

In December 1982, EPRI issued NP-2628-SR, which described safety and relief valve tests for 
types of valves in service at nuclear power plants.84 In particular, Section 3.5 documented the 
testing of Crosby safety valves similar to the PSVs at Byron and Braidwood , including two water 
tests. The report indicated chattering of the safety valves with subsequent inspection finding 
galled surfaces and damage to internal parts. Section 4.6 documented testing of Copes-Vulcan 
relief valves similar to the pressurizer PORVs at Byron and Braidwood, although the extent of 
water testing was not fully described. The report indicated no damage found during the 
inspection of the Copes-Vulcan relief valves. The report did not indicate any failures of the 
Crosby or Copes-Vulcan valves to reseat after discharging water during the testing . 

EPRI also published NP-2770-LD in the early 1980s to describe the testing of PWR primary 
system safety valves. Volume 1, issued in December 1982, provides a summary of the test 
program and its results .85 Section 4.5 of Volume 1 indicates that the following tests were 
performed on the Crosby 6M6 PSV: 11 steam tests with fiilled loop seals , 3 steam-to-water 
transition tests, and 2 water tests. The report states that the valve experienced chatter during 
the tests , and one water test had to be terminated . The individual volumes of EPRI NP-2770-LD 
discuss the test results for each specific PSV type. Volume 6, issued in March 1983, provides 
the test details for the Crosby 6M6 PSV. 

Westinghouse Evaluation of EPRI Testing 

In July 1982, the Westinghouse Owners Group (WOG) submitted WCAP-10105.86 In 
WCAP-10105, the WOG indicated that the design specification for PSVs in Westinghouse
designed nuclear power plants is for steam service only. Based on a review of the EPRI test 
data, the WOG concluded that the valves performed with chatter, but did not identify any valve 
damage. 

In January 1988, Westinghouse issued WCAP-11677, which compared the EPRI test data with 
feedwater line break safety analyses.87 Westinghouse determined that all nuclear power plants 
addressed in the EPRI testing had PSVs that would operate reliably during water discharge. 
Westinghouse evaluated the performance of the Crosby 6M6 PSVs during the EPRI tests, and 
considered that the performance involved less significant flutter (half lift motion) than the chatter 

82 EPRI 1982a 
83 VEPCO 2009, Section 15.2 
84 EPRI 1982b 
85 EPRI 1982c 
86 WOG 1982 
87 Westinghouse 1988 
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(full lift motion) determined in the EPRI report. Westinghouse concluded that the Crosby 6M6 
PSV can pass slightly subcooled water at a minimum up to three times without damage. 

Byron and Braidwood Licensing and Response to TMI Requirements 

The NRG safety evaluation reports (SERs) associated with the issuance of the operating 
licenses for Byron and Braidwood included evaluation of the TMI Action Plan items.88 In the 
introduction to the Braidwood SER, the NRG staff stated that the review and evaluation of 
compliance by the applicant with the licensing requirements established in NUREG-06,6089 and 
TMI Action Plan Item 11.D.1 were incorporated into the reviews summarized throughout the SER. 

Appendix E, "Requirements Resulting from TMl-2 Accident," to the Byron and Braidwood 
UFSAR in Section E.23, "Relief and Safety Valve Test Requirements (11.D.1 )," references the 
1982 transmittal from Consumers Power of a test report for the EPRI safety and relief valve test 
program.90 The UFSAR states that the final evaluation of the data indicated that the relief and 
safety valves will perform their intended functions for all expected fluid inlet conditions. The 
UFSAR also references the October 1982 licensee evaluation of the adequacy of the relief and 
safety valves that had been submitted to the NRC.91 

In Supplement 1 to the Braidwood SER,92 in Section 3.9.3.3, "Design and Installation of 
Pressure Relief Devices," the NRG staff stated that EPRI had completed a full -scale valve 
testing program and referenced the July 1982 submittal of WCAP-10105. The NRG staff stated 
that the applicant responded to a requirement to demonstrate operability of these valves 
through submittals dated July 1, 1982, October 26, 1982, and December 30, 1983. On the basis 
of a preliminary review, the NRG staff concluded that the applicant's general approach to 
responding to this item was acceptable, and provided adequate assurance that the RCS 
overpressure protection systems at Braidwood could adequately perform their intended 
functions. The NRG staff stated that if the detailed review revealed that modifications or 
adjustments to safety valves, PORVs, PORV block valves, or associated piping, would be 
needed to ensure that all intended design margins were present, the NRG staff would require 
that the applicant make appropriate modifications. The NRG staff categorized th is issue as a 
Confirmatory Item. The NRC issued operating licenses for all four Byron and Braidwood Units 
between February 1985 and May 1988. 

Closure of TMI Action Plan Item 11.D.1 for Byron and Braidwood 

Following the issuance of the operating licenses, the NRC staff documented its review of the 
response to TMI Action Plan Item 11.D.1 for Byron and Braidwood via two letters that transmitted 
similar technical evaluation reports (TERs) developed by Idaho National Engineering Laboratory 
(INEL).93 In its letters, the NRC staff indicated that the licensee should develop and adopt plant 
procedures to inspect the pressurizer valves after each lift involving loop seal or water 
discharge. The TERs described the INEL review of the EPRI testing of PSVs and PORVs 

88 NRC 1983 and NRC 1986b (Braidwood), NRC 1984 and NRC 1987a (Byron) 
es NRC 1980a 
90 Consumers 1982 
9, ComEd 1982 
92 NRC 1986b. Similar discussion appears in NRC 1984 for Byron, and NRC 1987a (also for Byron) states 
that TMI Action Plan Item 11.0.1 had been closed in NRC 1984. 
93 NRC 1988c (Byron) and NRC 1990a (Braidwood) 
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similar to the Byron and Braidwood pressurizer valives. The TERs concluded that Byron and 
Braidwood had provided an acceptable response to TMI Action Plan Item 11.D.1. 

Section 4.2.3, "Extended High Pressure Injection [HPI] Event," of the TERs stated that the 
potential for water discharge in extended HPI events can be disregarded for an extended high 
pressure injection event because at least 20 minutes would be available for operator action. 

Water discharge was evaluated, however, in Section 4.2.2, "FSAR Liquid Transients," of the 
TE Rs. This section discussed the evaluation of the PSVs and PO RVs for feedwater line break 
accidents that would include water discharge, and determined that the EPRI tests were 
applicable to the Byron and Braidwood PSVs and PORVs. 

In addition, Section 4.3.1, "Safety Valves," and Section 4.3.2, "Power Operated Relief Valves," 
of the TERs determined that the performance of the PSVs and PO RVs was acceptable based 
on the EPRI tests, including water discharge tests. The TERs indicated that the PSV had two 
applicable tests: a loop seal steam-water transition test where the valve opened, chattered and 
stabilized to close; and a saturated water test where the valve opened with water, chattered, 
and stabilized. The TERs indicated that the PORV opened and closed on demand in the loop 
seal steam-water transition test, with a bending moment that was evaluated by analysis. 
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APPENDIX C: CONCERNS REGARDING PERFORMANCE OF 
PRESSURIZER VALVES UNDER WATER FLOW CONDITIONS 

Westinghouse Nuclear Safety Advisory Letter 

In 1993 and 1994, Westinghouse issued Nuclear Safety Advisory Letter (NSAL) 93-013 and its 
Supplement 1 to operating nuclear power plants (including Byron and Braidwood).94 These 
advisories resulted from Westinghouse's discovery that potentially nonconservative 
assumptions were used in the licensing analysis of the Inadvertent Operation of the Emergency 
Core Cooling System at Power (IOECCS) event. 

In NSAL-93-013, Westinghouse recommended that licensees determine whether their 
pressurizer safety rel ief valves (PSRVs)95 are capable of closing following discharge of 
subcooled water. Westinghouse noted that the PSRVs might have been designed or "qualified" 
to relieve subcooled water. Westinghouse indicated that water discharge through the power
operated relief valves (PORVs) is not a concern , because the PORV block valves can be used 
to isolate the PO RVs if they fail to close. If the PS RVs are not designed or qualified for 
subcooled water discharge, Westinghouse recommended that licensees re-evaluate the 
IOECCS event with three possible options of (1) reducing emergency core cooling system 
(ECCS) flow used in the safety analysis , (2) using a less restrictive operator response time, or 
(3) crediting the use of one or more PORVs to help mitigate the event. 

In Supplement 1 to NSAL-93-013, Westinghouse informed licensees of a potential reduced time 
for operator action if a positive displacement pump is in service. Westinghouse also advised 
licensees to qualify the PSRVs and the piping downstream of the PS RVs and PORVs if water 
discharge from the pressurizer were predicted. 

Some licensees of operating nuclear power plants informed the NRC of their actions to address 
the potential concerns regarding water discharge from pressurizer safety valves (PSVs) and 
PORVs. A sample of actions by nuclear power plant licensees is summarized below in the 
"Plant-Specific Actions" section . 

Additional NRC Generic Communications and Guidance 

In 2003, the NRC staff issued a review standard for extended power uprate (EPU) reviews .96 

Item 8 on page 7 of the review standard states that pressurizer level should not be allowed to 
reach a pressurizer water-solid condition. 

In 2005, the NRC issued Regulatory Issue Summary (RIS) 2005-29 to notify nuclear power 
plant licensees of a concern identified during reviews of power uprate requests.97 In 
RIS 2005-29, the NRC staff stated that typically Condition II scenarios98 involve discharging 
water through relief or safety valves that are not qualified for water discharge. The NRC staff 
stated that these valves are then assumed to fail in the open position and create a small-break 

94 Westinghouse 1993 and Westinghouse 1994 
95 Although Westinghouse used the term PSRVs, the specific valves for Byron and Braidwood should be 
designated as "safety valves" or "pressurizer safety valves" as they are by the manufacturer, in the ASME 
Boiler and Pressure Vessel Code, and by the licensee. 
96 NRG 2003 
97 NRG 2005b 
98 As defined in American Nuclear Society (ANS) Standard 51 .1/N18.2-1973 (ANS 1973). 
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loss-of-coolant accident (LOCA). The NRC staff stated that it was concerned that some 
licensees may be crediting PORVs without qualification for water discharge and without 
establishing additional restrictions to ensure the availability of PORVs and block valves. The 
NRG staff stated that the advice in Westinghouse NSAL-93-013 to use the PORV block valves 
to isolate the PORVs is inconsistent with the non-escalation position. 

In draft Revision 1 to RIS 2005-29, the NRC staff addresses the specific American Nuclear 
Society (ANS) Condition II scenarios of chemical volume and control system (CVCS) 
malfunction, inadvertent opening of a PORV or PSV (IOPSRV), and the IOECCS event.99 

Regarding the eves malfunction, the NRG staff states that performing only a reactivity anomaly 
analysis or assuming that th is malfunction is not as severe as the IOECCS event is not 
acceptable. Regarding the IOPSRV event, the NRG staff stated that inadvertent opening of PSV 
or PORV could continue as an ANS Condition 111 small break LOCA and fails to meet the non
escalation position . Regarding the IOECCS event, the NRG staff states that five of the 
alternative approaches in NSAL-93-013 fail to meet the non-escalation position . The NRG staff 
indicated that these unacceptable alternative approaches are: 

1. closing the block valve , 

2. assuming that the PORV is not operable, 

3. addressing a stuck-open PORV or PSV as a separate ANS Condition II event, 

4. determining that a stuck-open PORV or PSV is not as severe as a small break LOCA, or 

5. determining that RCS loss through PORV is made up by ECCS flow. 

Additional General PSV/PORV Information 

In 2004, EPRI issued Technical Report 1011047, which evaluated the potential increase in 
failure rates following steam and liquid relief through safety valves based on expert judgement.100 

The report found that the increase in failure rates is difficult to estimate because of limited data. 
However, the experts considered that repeated water discharge through safety valves might 
cause increased chatter, and therefore , an increased failure rate. 

In 2011 , the NRG summarized relief valve performance data in NUREG/CR-7037, based on a 
study by the Idaho National Laboratory. 101 With respect to pressurizer PORVs, the report found 
four separate water discharge events at four PWR plants. The report estimated 698 total 
demands on these PORVs during their water discharge events with no failures to close. The 
report also summarized test data for three valve types from the Equipment Performance and 
Information Exchange (EPIX) database maintained by the Institute of Nuclear Power 
Operations. The report indicates two failures of PORVs to reclose during 2070 demands, but 
does not specify water or steam service for the EPIX test information. With respect to PSVs, the 
report indicates two failures out of four total demands following plant scrams, but does not 
indicate water or steam service. Following a request by the Panel , NRG staff from the Office of 
Nuclear Regulatory Research provided Licensee Event Report information indicating that the 
two PSV failures involved incomplete reseating of the valves with leakage of 25 and 200 gallons 

99 NRG 2015a 
100 EPRI 2004 
101 NRG 2011 
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per minute, respectively. The report summarized EPIX test data for PSVs as no failures to 
reclose during 1805 demands. 

Plant-Specific Actions 

Diablo Canyon 

In 1996, the licensee for Diablo Canyon Power Plant (Diablo Canyon) submitted a report of its 
evaluation under Title 10 of the Code of Federal Regulations (1 O CFR), Section 50.59, 
"Changes, tests and experiments," of the potential for an IOECCS event. 102 The submittal 
included NSAL-93-013 and its Supplement 1 as enclosures. The licensee indicated that the 
PSVs had not been initially qualified for water discharge, lbut were subsequently qualified to 
discharge water for a brief period. The licensee indicated that WCAP-1 1677 (which evaluated 
the EPRI testing) was applicable and demonstrated that the PSVs were operable. 

In 2004, the NRC issued a license amendment for Diablo Canyon that allowed credit for 
actuation of the PORVs in response to inadvertent safety injection (SI) actuation, to avoid 
challenges to the PSVs. 103 To support the NRC staff's review, the licensee submitted additional 
information related to the capability of the PORVs to function adequately under conditions 
predicted for design-basis transients and accidents. 104 In response to a question regard ing the 
design adequacy of the PORVs if the pressurizer becomes water solid, the licensee stated that 
the PORV had no requirements for ASME BPV Code certification, but referenced a January 
1986 NRG letter that had accepted the adequacy of the PORV and block valve design and 
confirmatory testing for a range of fluid conditions (full pressure steam, steam to water 
transition , and subcooled water fluid) .105 

Salem 

In 1997, the NRC issued a license amendment revising the technical specification (TS) for 
Salem Nuclear Generating Station , Units 1 and 2 (Salem) to ensure that the automatic capability 
of the PORVs to relieve pressure would be maintained.106 In response to NSAL-93-013, the 
licensee determined that an inadvertent SI actuation at power could cause the pressurizer to 
become water solid . The PSVs would lift and discharge water if the automatic operation of the 
PORVs were not made available for reactor coolant system (RCS) depressurization early in the 
transient. In that the Salem PSVs were not designed to re lieve water, it was noted that water 
discharge could cause the PSVs to fail in the open position . 

During the review, the NRC staff noted that the PORVs were not designed to "safety re lated" 
standards and, thus , could not be credited for automatic mitigation of an inadvertent SI actuation 
at power. In response, the licensee proposed an upgrade of the PORVs to eliminate the 
possibility that a single active failure of a PORV component could prevent the mitigation of an 
inadvertent SI actuation at power. As discussed in the NRC staffs safety evaluation (SE), the 
licensee implemented modifications to the PORV circuitry to qualify the upgraded circuitry as 
safety-related . 

102 PG&E 1996 
103 NRC 2004a 
104 PG&E 2003 
105 NRC 1986a 
106 NRC 1997 
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Regarding PORV performance, the licensee evaluated the PORV air accumulators and 
determined that they had sufficient capacity for the inadvertent SI event. The licensee also 
reported that endurance tests had been performed with five different trims (with different trim 
materials) on one PORV at Wyle Laboratories to demonstrate that (1) after 2000 consecutive 
operations, there were no packing leaks or packing gland adjustments required; (2) there was 
no diaphragm failure; and (3) the solenoid valve withstood 10,000 operations without any loss of 
function. Based on this information, the NRG staff concluded that the PORV performance was 
acceptable to mitigate an inadvertent SI event. 

Millstone 3 

In 1998, the NRG issued a license amendment for Mi llstone Nuclear Power Station, Unit 3 
(Millstone 3) that revised the TS to ensure that the capability of the PO RVs to relieve pressure 
would be maintained.107 The revised TS Bases stated that the PORVs and their associated 
piping had been demonstrated to be "qualified" for water discharge. The PORVs would prevent 
water discharge from the PS Vs, for which qualification for water discharge had not been 
demonstrated . The TS Bases also stated that the prime importance for the capability to close 
the block valve is to isolate a stuck-open PORV. In the SE, the NRG staff referenced a 
December 1997 Licensee Event Report that notified the NRG of the issue of potential failure of 
PSVs to reclose following water discharge. 1os 

As part of this license amendment, the licensee upgraded the PORV circuitry, added additional 
PORV survei llance requirements , qualified the PORVs and associated piping for water 
discharge, and revised emergency procedures to allow plant operators additional time to 
terminate the event. With respect to the PORV circuitry, the NRG staff concluded that the PORV 
circuitry modifications qualified the PORV control circuitry as safety-related. With respect to 
PORV performance, the licensee reanalyzed the inadvertent SI event with the LOFTRAN 
computer code to determine the time available for operator action to make a PORV available 
and provide the mass and energy releases needed to qualify the PORVs and associated piping 
for water discharge. The licensee referenced EPRI testing that was said to generically resolve 
TMI Action Plan Items associated with PORVs and safety valve qualification for water and 
steam discharge, specifically the results from four tests of a Garrett PORV (such as used at 
Millstone 3) for water discharge.109 The licensee determined that the PORVs and associated 
piping are qualified for 1 hour of water discharge for an IOECCS event. The licensee also stated 
that the PORV manufacturer performed numerous cycle tests to verify the performance of the 
valve design , and also verified that valve seat leakage was acceptable. The licensee stated that 
the PORV block va lves had been evaluated for water discharge in accordance with the program 
established in response to Generic Letter (GL) 89-10. 110 The NRG staff found the licensee 
information regarding the qualification of the PORVs for water discharge during the inadvertent 
SI event to be acceptable. 

Callaway 

In 2000 , the NRG issued a license amendment for Callaway Plant, Unit 1 (Callaway) that 
revised the TS to change the PSV lift setting range .11 1 The changes also credited automatic 

107 NRC 1998 
10s Northeast 1997 
10s EPRI 1982a (Volume 11) 
110 NRC 1989 
111 NRC 2000 
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actuation of at least one PORV during an IOECCS event to prevent water discharge through the 
PSVs; to enable this credit, the licensee modified and upgraded the PORV circuitry to full 
Class 1 E. In its license amendment request, 112 the licensee had stated that the design function 
of the valves was not being changed and the conclusions documented in the NRC staffs 
previous evaluation of Callaway's response to TM I Action Plan Item 11.0.1113 were also 
unchanged. As a result , the licensee stated that the PORVs and associated discharge piping 
can accommodate water discharge. 

Byron and Braidwood 

In 1998, the licensee for Byron and Braidwood requested an amendment to its TS to take credit 
for automatic operation of the PORVs to mitigate an IOECCS event. 114 In the amendment 
request, the licensee stated that the PSVs had not been qualified to reseat after passing 
subcooled liquid. The licensee stated that the PORVs at Byron and Braidwood are safety
related components with safety-related actuators and accumulator tanks, with PORV control 
circuits classified as safety-related. The licensee noted that some portions of the PORV circuitry 
are nonsafety-related, with improvements implemented in response to GL 90-06.11 5 The 
licensee stated that the PORV block valves are within the scope of the GL 89-10 program. 

In 1999, the NRC staff requested additional information related to concerns that the PORV 
circuitry did not meet the single failure criterion. 116 The licensee reevaluated its approach and 
withdrew its TS amendment request. 117 No further action regarding this amendment request was 
identified by the Panel. However, in a public meeting118 during the review of the NRR Appeal, 119 

the licensee stated that the PORVs and their block valves at Byron and Braidwood are safety
related with the exception of one circuitry aspect of the PORV. 

In 2001 , the NRC issued a license amendment for Byron and Braidwood to increase the 
maximum thermal power for each unit from 3411 megawatts thermal (MWt) to 3586.6 IMWt 
(commonly referred to as a stretch power uprate).120 During its review. the NRC staff requested 
that the licensee address water solid conditions in the pressurizer because the NRC staff had 
generally not accepted a solid pressurizer for an IOECCS event given the potential for all three 
PSVs to be stuck open due to liquid relief through these safety valves. In response, the licensee 
stated that Section 15.5.1, "Inadvertent Operation of Emergency Core Cooling System during 
Power Operation," of the UFSAR had been revised to credit the PSVs to pass water. 121 The 
licensee discussed the EPRI testing program in response to TMI Action Plan Item 11.D.1, with 
the results summarized in EPRI NP-2628-SR.122 The licensee referenced previous NRC 
approvals related to TMI Action Plan Item 11.0.1.123 

112 Union Electric 2000 
113 NRC 1987b 
114 ComEd 1998 
115 NRC 1990b 
116 NRC 1999 
m ComEd 1999 
11s NRG 2016a 
119 Exelon 2015 
120 NRC 2001 a 
121 ComEd 2000b 
122 EPRI 1982b 
123 NRC 1998c and NRC 1990a 
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The NRC staff made a further request regarding the temperature of water that would be 
discharged by the PSVs and the length of time that the PSVs would be expected to discharge 
water. The NRC staff also asked the licensee to discuss which EPRI tests are applicable to the 
Byron and Braidwood condition . In response, the licensee stated that the PSVs would close 
after discharging water, although they may not be leaktight.124 The licensee stated that the 
leakage from up to three leaking PSVs is bounded by one fully open PSV. The licensee 
indicated that the EPRI testing of the Crosby safety valves in EPRI NP-2770-LD, Volumes 1 
and 6,125 are applicable. The licensee indicated that valve chatter occurred during the tests with 
damage to the internals, but that the safety valve closed in response to system 
depressurization . The licensee stated that the Byron and Braidwood pressurizer water 
temperature of 590 °F is higher than the EPRI tests (530 °F). The licensee stated that the 
assumed length of the event is 20 minutes from initial SI signal to when the system pressure is 
restored below the PSV lift setpoint. 

In Section 3.2 of the SE accompanying the license amendment, the NRC staff discussed its 
review of the performance of the PORVs and PSVs to discharge liquid water for approximately 
20 minutes. The NRC staff discussed the EPRI testing program, with the conclusion that the 
PSV would close in response to system depressurization. The NRC staff reviewed the 
licensee's evaluation of the performance of the PSVs for liquid water conditions. The NRC staff 
found that the EPRI tests adequately demonstrated the performance of the valves for the 
expected water temperature conditions, and that there was reasonable assurance that the 
valves would adequately reseat following the spurious SI event. The NRC staff determined that 
EPRI test data indicated that the PSVs might chatter for the expected fluid inlet temperature , but 
that the resulting PSV seat leakage following the water discharge would be less than the 
discharge from one stuck-open PSV. Therefore, the NRC staff found the licensee's crediting of 
the PSVs to discharge liquid water during the spurious SI event to be acceptable. This portion of 
the SE was based on input provided by the Office of Nuclear Reactor Regulation (NRR) Reactor 
Systems Branch, with technical input from the responsible staff member for safety valves in the 
NRR Division of Engineering. 

As noted by the licensee, Section 15.5.1 of the Byron and Braidwood UFSAR at the time of the 
stretch power uprate includes PSV water discharge and references the TMI Action Plan 
Item 11.D.1 approvals.126 The current UFSAR Revision 15 concludes that the IOECCS event 
does not progress into a stuck-open PSV LOCA event. 127 The UFSAR states that all three PSVs 
may lift but will reclose, and that the leakage is bounded by one fully open valve with the 
consequences bounded by the IOPSRV event. The UFSAR also specifies that if SI results in 
discharge of coolant through the pressurizer valves, the operators will bring the plant to cold 
shutdown to inspect the valves. 

In 2004, the NRC issued a license amendment for Byron and Braidwood granting an adjustment 
to the PSV setpoints.128 As documented in the SE, the NRC staff requested during its review 
that the licensee perform a quantitative analysis regarding PSV water cycles and discharge 
water temperature . For the loss of alternating current power (LOAC) with reactor coolant pump 
(RCP) seal injection event, the licensee's analysis indicated that continued injection of water 
into the RCS through the RCP seals would result in a water-solid pressurizer and water 

124 Exelon 2001 
12s EPRI 1982c and EPRI 1983 
126 Exelon 2002 
127 Exelon 2014 
128 NRC 2004b 
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discharge through the PSVs. The proposed PSV setpoint tolerance assuming negative 
tolerance would result in a lower PSV lift setpoint. With the lower setpoint, the PSV would open 
earlier, and a larger number of PSV water cycles with a lower water discharge temperature 
could result during the transient. The licensee performed an analysis of the LOAC with RCP 
seal injection event, and determined the revised PSV setpoint would result in an increase of 
about one PSV water cycle and a reduction in the water discharge temperature of about 0.5 °F. 
A comparison of the reanalysis showed that the spurious SI event remained the limiting event 
since it resulted in a greater increase in the number of PSV water cycles (two cycles vs . one 
cycle) and a greater decrease in the PSV discharge wateir temperature (3.0 °F vs . 0.5 °F) than 
that calculated for the LOAC with RCP seal injection event. The water discharge temperature in 
the analysis of record for the spurious SI event was 590 °F. The lowest discharge water 
temperature for the spurious SI event with the revised PSV setpoint was 587 °F. The NRG staff 
found that the calculated water discharge temperature (587 °F) was significantly higher than the 
discharge water temperature of 530 °F that was used to support operability of the PSVs as 
discussed in the analysis of record . As a result, the NRG staff concluded that the analysis was 
acceptable to assure that the PSVs will remain operable following a spurious SI event. 

In 2014, the NRG issued a license amendment for Byron and Braidwood granting a 
measurement uncertainty recapture (MUR) power uprate.129 The NRG staff determined that the 
IOECCS event was outside of the scope of the MUR power uprate, because the licensee did not 
propose to modify the Chapter 15 analyses related to PSV and PORV water discharge. 

With respect to inservice testing (1ST) activities, the Byron 1ST program 130 references the ASME 
Code for Operation and Maintenance of Nuclear Power Plants (OM Code), 2004 Edition through 
2006 Addenda; and the Braidwood 1ST program131 references the ASME OM Code, 2001 
Edition through 2003 Addenda. The Byron 1ST Program specifies the following testing and 
intervals for the PORVs, PORV block valves , and PSVs: 

• PORV: fail safe test closed (cold shutdown interval), stroke-time exercise open and 
closed (cold shutdown interval), and position indication test (2 year interval) 

• PORV Block Valve: exercise open and closed (2 year interval); position indication test 
(Joint Owners Group (JOG) Program interval) ; and open and closed test in accordance 
with ASME OM Code Case OMN-1 , "Alternative Rules for Preservice and lnservice 
Testing of Active Electric Motor Operated Valve Assemblies in Light-Water Reactor 
Power Plants" (JOG Program interval) 

• PSV: position indication test (2 year interval) and relief valve test (5 year interval) , 
referencing ASME OM Code, Appendix I, "lnservice Testing of Pressure Relief Devices 
in Light-Water Reactor Nuclear Power Plants" 

The Braidwood 1ST Program specifies the following testing and intervals for the PORVs, PORV 
block valves, and PSVs: 

• PORV: fail safe test closed (refueling outage interval), stroke-time exercise open and 
closed (refueling outage interval), and position indication test (2 year interval). 

129 NRG 2014a 
130 Exelon 2016b 
131 Exelon 2009 
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• PORV Block Valve: exercise open and closed (quarterly interval) and position indication 
test (2 year interval) 

• PSV: position indication test (2 year interval), and relief valve test (5 year interval), 
referencing ASME OM Code, Appendix I 

Shearon Harris 

In 2001 , the NRC issued a license amendment to Shearon Harris Nuclear Power Plant, Unit 1 
(Shearon Harris) for steam generator replacement and a [Power uprate to a maximum power 
level of 2900 MWt (approximately 4.5 percent).132 In addressing the licensee's evaluation of 
Standard Review Plan (SRP) Section 15.5.1, the NRC staff found that the analysis showed that 
the calculated inlet pressures and temperatures required for the PORVs and safety relief valves 
(SRVs)133 to operate in a water environment were within the valve operable ranges, and thus 
ensured that the PORVs and SRVs would be operable during the transient. The valve operable 
ranges were previously determined by the licensee to support operability of the PO RVs and 
SRVs during the discharge of subcooled water in accordance with the TMI Action Plan Item 
11.D.1 requirements. Based on the analysis meeting the acceptance criteria of SRP Section 
15.5.1 with respect to the RCS pressure limit and departure-from-nucleate-boiling limit , the NRC 
staff concluded that the analysis was acceptable. 

Beaver Valley 

In 2006 , the NRC issued a license amendment authorizing an EPU for Beaver Valley Power 
Station, Units 1 and 2 (Beaver Valley), an approximate 8-percent increase in thermal power to 
2,900 MWt. 134 In the SE accompanying the amendment, the NRC staff described its review of 
the capability of the PSVs to discharge liquid and adequately reseat for a spurious SI actuation . 
The NRC staff specifically evaluated whether the PSVs could reasonably be expected to reseat 
to prevent the spurious SI actuation (an ANS Condition II event) from causing a stuck-open PSV 
(an ANS Condition Il l event). This issue was said to be further discussed in RIS 2005-29. While 
the PSVs for Beaver Valley were qualified to discharge steam, if the valves discharged water 
with sufficient subcooling, the NRC staff was concerned that they might not reseat properly. 

Based the licensee's analysis, during a spurious SI event, the PSVs would be required to 
discharge steam followed by high temperature water afterr the pressurizer filled . The licensee 
provided plots of the pressurizer water temperatures for this event that indicated that the 
minimum temperature of the discharged liquid for Beaver Valley was approximately 620 °F. To 
evaluate the capability of the valves to discharge and reseat, the NRC staff reviewed the 
available data from the full -flow tests performed during the EPRI test program in 1981 for the 
specific PSV models representative of those installed at Beaver Valley. The licensee also used 
the methodology contained in WCAP-11677 and determined that the minimum acceptable liquid 
temperature for which the PSVs were expected to successfully discharge and reseat was less 
than the minimum expected temperature for the spurious SI event for Beaver Valley. 

The NRC staff agreed that both the minimum expected water discharge temperature and the 
minimum acceptable water temperature had been conservatively calculated . Therefore, the 

132 NRC 2001c 
133 This term is used in the Shearon Harris SE. The licensee's RAI response (CP&L 2000) makes clear 
that the referenced SRVs and PORVs are pressurizer valves. 
134 NRC 2006 
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NRC staff determined that, for purposes of preventing the occurrence of a more serious ANS 
Condition Ill event, there was reasonable assurance that the PSVs would discharge water and 
reseat adequately following a spurious SI actuation. A consideration of the NRC staff in making 
this finding was that, in the unlikely event of a stuck-open PSV, the ECCS was fully capable of 
mitigating the resulting LOCA. 

Turkey Point 

In 2012 , the NRC issued a license amendment authorizing an EPU for Turkey Point Nuclear 
Generating, Units 3 and 4 (Turkey Point), increasing the thermal power level of each unit 
approximately 15 percent to 2644 MWt. 135 

In the SE accompanying the amendment, the NRC staff indicated that ECCS actuation was not 
a possible initiator of inadvertent increase in reactor coolant inventory because the high head SI 
pumps have a shut-off head below the normal RCS operating pressure. The NRC staff stated 
that a eves malfunction that increases RCS inventory was evaluated for the effects of adding 
water inventory to the RCS. If the pressurizer filled and caused water to be relieved through the 
PORVs or PSVs, then these valves could stick open and create a small break LOCA. The NRC 
staff stated that this would violate the acceptance criterion that prohibits the escalation of an 
anticipated operational occurrence (AOO) into a more serious event. Satisfaction of this 
acceptance criterion was demonstrated by showing that sufficient time would exist for the 
operator to recognize the situation and end the charging flow before the pressurizer could fill. 
The NRC staff concluded that the licensee's analyses of IOECCS and CVCS events adequately 
accounted for operation of the plant at the proposed power level. 

Regarding an inadvertent opening of a PORV, the licensee initially proposed that the 
consequences of this event were bounded by the small break LOCA. The NRC staff did not 
accept this proposed disposition. If action were not taken to secure the open valve by either 
closing the PORV or its block valve, the NRC staff stated that this event could escalate to a 
small-break LOCA, which would be contrary to the non-escalation position. When the 
pressurizer filled, water wou ld begin to flow through the open PORV. If the PORV were not 
qualified for water discharge , the NRC staff stated that it was likely the PORV would not close 
upon demand. In this way, the NRC staff stated that the inadvertent opening of a PORV, an 
AOO, would become a small break-LOCA at the top of the pressurizer, an ANS Condition Ill 
event. The NRC staff requested that the licensee address the inadvertent opening of the PORV 
with respect to the third criterion for an ANS Condition II event. 

The licensee provided an analysis performed largely in accordance with NRG-approved, 
Westinghouse analytic methodology using the RETRAN computer code; however, this analysis 
was performed assuming that the PORV opened instead of the PSV. The NRC staff stated that 
assuming the opening of the PORV is acceptable, because the PSV is differently qualified , and 
reseats mechanically. An additional independent fault would be required to cause the PSV to fail 
to close. The analysis indicated that the pressurizer would fill within about 240 seconds. The 
licensee stated that there were multiple alarms to indicate the opening of a PORV. The licensee 
stated that a prompt operator action would be needed to close the PORV and, if the PORV does 
not close, the operator would be directed to close the block valve. Because the necessary 
actions would be prompt and simple, the NRC staff agreed that there would be sufficient time to 
secure the inadvertently open PORV without filling the pressurizer. 

135 NRC 2012a 
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St. Lucie 

In 2012, the NRC issued a license amendment authorizing an EPU for St. Lucie Plant, Unit 2 
(St. Lucie, Unit 2) that increased the authorized thermal power level about 12 percent to 
3020 MWt. 

Regarding an IOECCS event, the high pressure SI pumps would be incapable during power 
operations of delivering flow to the RCS because the pumps' shut-off head would be less than 
the normal RCS operating pressure of 2250 pounds per square inch absolute. Therefore , the 
licensee determined that the inadvertent operation of the ECCS at power event was not a 
credible event and did not analyze it for the proposed EPU. The NRC staff found that the 
licensee's position for not analyzing the IOECCS event to be acceptable. 

Regarding a CVCS malfunction , the licensee evaluated it as an AOO for the effects of adding 
water inventory to the RCS. The NRC staff reviewed the licensee's analyses of the CVCS 
malfunction event and concluded that the licensee's analyses adequately accounted for 
operation of the plant at the proposed power level and were performed using acceptable 
analytical models. The NRC staff determined that the licensee's analyses demonstrated that the 
pressurizer did not become water solid , assuring no water was discharged through the PSVs. 

Regarding an IOPORV event, the NRC staff stated that, when viewed from the mass addition 
perspective, this event could be evaluated in two phases: (1) an inadvertent opening of a 
pressurizer relief valve, followed by (2) an inadvertent ECCS actuation. In the first phase, the 
NRC staff stated that this event could be mitigated by closing the open PORV or its block valve . 
If the PORV or its block valve was not closed, the NRC staff stated that the IOPORV event 
would enter the second phase with actuation of the ECCS. Based on its review, the NRC staff 
determined that the pressurizer overfill analysis, available alarming system, and procedures, in 
combination with simulator exercise results , provided reasonable assurance that the pressurizer 
would not be expected to fill to a water solid condition that could prevent the PORV or PSV from 
closing after they were open . The NRC staff therefore concluded that the event would not 
generate a more serious plant condition , meeting the non-escalation criterion. The NRC staff 
stated that it reviewed the licensee's analyses of the inadvertent opening of a pressurizer PORV 
event, and concluded that the licensee's analyses adequately accounted for operation of the 
plant at the proposed power level and were performed using acceptable analytical models. 

The NRC staff concluded that the licensee demonstrated that all AOO acceptance criteria were 
satisfactorily met. 

North Anna 

North Anna Power Station, Units 1 and 2 (North Anna) UFSAR Section 15.2.14, "Spurious 
Operation of the Safety Injection System at Power," describes plant response to an inadvertent 
SI event. 136 In particular, UFSAR Section 15.2.14.2.3, "Event Propagation," states the following : 

Safety valve (Reference 18) and PORV (Reference 19) testing has revealed no 
instances of failure of the valves to reseat following water rel ief. Resulting 
leakage is within the capacity of the normal makeup system and is therefore not 
considered to be a small break loss of reactor coolant event. Therefore, the 
complete filling of the pressurizer and/or water relief via a safety valve as a result 
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of a spurious safety injection does not constitute a failure to meet the event 
propagation acceptance criterion. Although primary credit for preventing the 
propagation of the event to a small break loss of reactor coolant event is the 
reseating of the PORVs and safety valves, it is noted that the PORVs (which 
open prior to the safety valves and, if open, preclude safety valve actuation for 
this event) are provided with block valves which the operator will close in the 
event of excessive PORV leakage. 

North Anna UFSAR Section 15.2.14.3, "Conclusions," indicates that the complete filling of the 
pressurizer and water discharge via a PSV as a result of a spurious SI does not constitute a 
failure to meet the non-escalation position. Furthermore, UFSAR Section 15.2, "References," 
lists EPRI NP-2770-LD and EPRI NP-2670-LD. 

Conclusion 

In conclusion, the reliance by the licensee for Byron and Braidwood on the acceptable 
performance of the PSVs and PORVs following water discharge in response to abnormal events 
is not inconsistent with similar approaches by some other nuclear power plant licensees. In 
general, the review of activities by various nuclear power plant licensees related to PSV and 
PORV performance revealed reliance on EPRI, Wyle, and valve vendor testing to provide 
support for the performance of these valves under various service conditions. Specific 
certification for flow capacity of these valves for water discharge in accordance with the ASME 
BPV Code and National Board was not identified in the review of various justifications prepared 
by nuclear power plant licensees. 

In evaluating the historical documents for Byron and Braidwood, the Panel found it challenging 
to determine specifically how the licensee resolved the concern raised in NSAL-93-013 in its 
analyses and plant operations. While the record does not currently support a compliance backfit 
in this case, if (as recommended by the Panel) the NRC staff undertakes a generic review of 
licensees' treatment of the potential for pressurizer valve damage following water discharge, it 
may be appropriate to consider what actions have been taken, how operating experience with 
water discharge has been considered, and how analysis assumptions are considered in 
operational practices (including inservice testing) at each plant. 
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I looking for a way to address the ITS question without the Appendix Conclusions and the 
"should" paragraphs. 

See what you think of an alternate section 5, below? 

Gary 

ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backfit appeal, the Panel believes it is 
important to acknowledge~ and for the NRG staff and licensee to appreciate, that water 
discharge through an PSV not specifically designed for such service is undesirable and 
should be minimized or avoided as a matter of conservative engineering and prudent 
operations. 

Operator training, and Emergency Operating Procedures to terminate the event before 
pressurizer filling, as well as the use of PORVs rather than reliance on PSVs, are clearly 
preferred and prudent measures, whether they form the facilities ' UFSAR licensing basis 
and are assumed in the accident analyses or not. 

The Safety Valves in question were designed for steam discharge. Steam discharge is 
their normal service condition ; and it is what they were certified for. The panel supports the 
earlier staff judgments that: PSVs when experiencing conditions beyond their normal 
design conditions need not be assumed to fail if there is a reasonable and technically well 
informed engineering judgement to the contrary. 

The panel considered but could not determine how or if the licensee addressed crediting 
water discharge through the PSV In the Byron and Braidwood lnservice Test Program in 
conformance with ASME OM Code Case OMN-i. The panel notes that this is not a new 
issue since water discharge has always been credited (by the licensee and other licensees) 
for the UFSAR Feedwater System Pipe Break analysis (15.2.8). 
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1 BACKGROUND 

On June 22, 2016,1 in accordance with NRC Management Directive (MD) 8.4,2 the NRC 
Executive Director for Operations (EDO) established a Backfit Appeal Review Panel (Panel) to 
review the appeal by Exelon Generation Company, LLC (Exelon or the licensee) of the U.S. 
Nuclear Regulatory Commission (NRC) staff's determination that a backfit is necessary at Byron 
Station, Units 1 and 2 (Byron) and Braidwood Station, Units 1 and 2, as well as the NRC staff's 
application of the compliance backfit exception provided in Title 10 of the Code of Federal 
Regulations (10 CFR), Section 50.109, "Backfitting." 

This backfit determination is documented in an October 9, 2015, letter (referred to as the Backfit 
Letter) .3 The letter describes the NRC staffs review of licensing basis documents for Byron and 
Braidwood. The NRC staff determined that Byron and Braidwood were not in compliance with 
the plant-specific design bases and several NRC regulations : 

• General Design Criterion (GDC) 15, "Reactor coolant system design," in 
10 CFR Part 50, Appendix A, "General Design Criteria for Nuclear Power Plants" 

• GDC 21 , "Protection system reliability and testability" 

• GDC 29, "Protection against anticipated operational occurrences" 

• Paragraph (b) of 10 CFR 50.34, "Contents of applications; technical information" 

Specifically, the NRC staff determined that Byron and Braidwood do not comply with provisions 
in American Nuclear Society (ANS) Standard 51.1/N18.2-19734 for ensuring that ANS 
Condition II events5 do not progress to more serious ANS Condition Ill events following water 
discharge6 through certain valves. The NRC staff acknowledged that the NRC staff position 
differed from a previous staff position documented in a May 4, 2001 , safety evaluation (SE) 
supporting a stretch power uprate (referred to as the Uprate SE). 7 However, the NRC staff 
determined that the backfitting was justified under the compliance exception in 1 O CFR 
50.109(a)(4 )(i). The NRC staff directed the licensee to take action to resolve the non
compl iance. 

On December 8, 2015, the licensee appealed the NRC staffs decision to the Director of the 
Office of Nuclear Reactor Regulation (NRR), stating its disagreement with the NRC's conclusion 
that the compliance exception to the backfit rule applied in this case, while noting that the NRC 
staff had twice approved the underlying analysis.8 The approvals referenced by the licensee 

1 NRC 2016e (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
2 NRC 2013 
3 NRC 2015b - referred to as the Backfit Letter in the remainder of the report 
4 ANS 1973 
5 Specifically, inadvertent operation of the emergency core cooling system, malfunction of the chemical 
and volume control system, and inadvertent opening of a pressurizer safety or relief valve. 
6 For consistency in this report, the Panel uses the phrase "water discharge" rather than "water relief' or 
"liquid discharge" (except in direct quotes), as this is the phrase used in the Westinghouse documents 
that raised the issue addressed in this report. 
7 NRC 2001 b - referred to as the Uprate SE in the remainder of the report 
8 Exelon 2015 - referred to as the NRR Appeal in the remainder of the report 
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were an August 26, 2004, license amendment associated with pressurizer safety valve (PSV) 
setpoints9 and the above-referenced Uprate SE. In a letter dated May 3, 2016, the NRC 
responded to the licensee's appeal and reaffirmed its decision that the backfit per the 
compliance exception provisions of 10 GFR 50.109(a)(4)(i) is appropriate.10 

On June 2, 2016, the licensee again appealed the NRG staff's decision , this time to the ED0. 11 

The purpose of this report by the Backfit Appeal Review Panel is to provide information and 
recommendations to support the EDO's decision on the appeal. 

1.1 Conduct of the Panel's Review 

In order to establish a technically sound, well informed, and legally defensible basis for its 
recommendations, the Backfit Appeal Review Panel undertook a review of the relevant 
documents in this case. This included the licensee and NRG staff letters mentioned above; the 
Uprate SE and the Setpoint SE; and a June 16, 2016, letter from the Nuclear Energy Institute 
(NE1)12 supporting the EDO Appeal. The Panel also reviewed many other related documents, 
which fall into five broad categories: 

• The Backfit Rule ( 1 O CFR 50.109), related court actions, and Commission and staff 
guidance on application of the Backfit Rule 

• Docketed communications for Byron and Braidwood from 1982 to the present, including 
license amendment requests (LARs) by the licensee, NRG-issued license amendments, 
NRC requests for additional information (RAls), licensee responses , meeting 
summaries, NRC SEs, and the licensee's Updated Final Safety Analysis Report 
(UFSAR)13 

• NRC guidance relevant to the analysis of inadvertent operation of the emergency core 
cooling system (IOECCS) events over the period of 1981 to the present, including 
Standard Review Plan (SRP) Section 15.0, Sections 15.5.1 - 15.5.2, and Section 15.6.1 14 

• Westinghouse Nuclear Safety Advisory Letter (NSAL) 93-013 15 and its Supplement 116 , 

as well as docketed communications regarding actions taken by other licensees in 
response to Westinghouse NSAL-93-013 

• The history of NRC and industry activities related to power operated relief valves 
(PORVs), their block valves, and PSVs (including Three Mile Island (TMI) Action Plan 
Items 11.D.1, 11.D.3, 11.G.1, and 11.K.3 as documented in NUREG-073717, as well as 

9 NRC 2004b - referred to as the Setpoint SE in the remainder of the report 
10 NRC 2016d - referred to as NRR Appeal Decision in the remainder of the report 
11 Exelon 2016a - referred to as EDO Appeal in the remainder ·Of the report 
12 NEI 2016 
13 Exelon 2002 and Exelon 2014 (The Panel reviewed other revisions as well , but they are not included in 
Appendix Das they are not referenced in this report.) 
14 NRC 1981a, NRC 1981b, NRC 1981c, NRC 2007a, NRC 2007b, and NRC 2007c 
1s Westinghouse 1993 
16 Westinghouse 1994 
17 NRC 1980c - referred to as the TMI Action Plan in the remainder of the report; lessons learned from 
TMI were also presented in NUREG-0578 (NRC 1979a), NUREG-0585 (NRC 1979b), and NUREG-0660 
(NRC 1980a) 
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Generic Letter 89-1018 and its supplements) , Electric Power Research Institute (EPRI) 
valve testing, and operating experience (NUREG/CR-703719) 

ommc.nt (C' j: I'm open lo comment 

/ 
or deletion on this. but this is my 
attempt to address Steve's comment 

In addition to the document review, the Panel had the benefit of meetings with NRR (both the / about the first (NRR) panel review 
Division of Safety Systems and the Division of Engineering), the Office of the General Counsel , .._s_c_o._e..,. __________ ,,, 
and the NRC Committee to Review Generic Requirements (CRGR). Both Exelon (Bradley / 
Fewell, Senior Vice President of Regulatory Affairs) and NEI (Tony Pietrangelo, Senior Vice 
President and Chief Nuclear Officer) declined offers for a public meeting, but Indicated a 1 
willingness to provide information if the Panel identified the need. The Panel did not identify a / 
need for additional Information from either Exelon or NEJ to complete the review documented in 

th~re~~ I 
At the request of the Panel, the Office of Nuclear Regulatory Research (RES) conducted risk 
analyses using the NRC's Standardtzed Plant Analysis Risk model for Byron Unit 1.20 These 
analyses informed the Panel's response to the question from the EDO regarding the risk 
significance of the relevant accident sequences. 

p iven } hat the Backfit Rule creates a structured process for chan9..es to Qrevious NRC staff _ _ j 
positions- in effect, placing the burden of proof on the NRC staff- the Panel determined that 
this level of historical review and staff interaction was necessary to provide context for 
consideration of the validity of the backfit. 

1.2 Proposed Compliance Backfit and Exelon Appeals 

In the Backfit Letter, the NRC staff Informed Exelon that it had determined that Byron and 
Braidwood are not in compliance with GDCs 15, 21 , and 29; 10 CFR 50.34(b); and the plant
specific design bases that were expected to demonstrate there will be no progression of ANS 
Condition II events to ANS Condition Ill events. The NRC staff stated that based on its review of 
Byron and Braidwood UFSAR Sections 15.5.1, 15.5.2, and 15.6.1, the UFSAR predicts water 
discharge through a valve that is not "qualified" for water discharge. Therefore, the NRC staff 
concluded that the UFSAR does not contain analyses that demonstrate that the plants' 
structures, systems, and components (SSCs) meet the design criteria for ANS Condition II 
events as staled in Byron and Braidwood UFSAR Section 15.0.1.2. Based on the SE attached 
to its letter,21 the NRG staff found that the licensee must take action to resolve the non
compliance . 

The Backfil SE addressed three accident analyses in Chapter 15 of the Byron and Braidwood 
UFSAR: (1) IOECCS; (2) chemical and volume control system (CVCS) malfunction that 
increases reactor coolant Inventory; and (3) inadvertent opening of a pressurizer safety or relief 
valve (IOPORV). The NRC staff noted that each ANS Condition II event must be shown to meet 
the following : 

1. no fuel damage, 

2. no overpressure of the reactor coolant systern (RCS) or main steam system, and 

18 NRC 1989 
19 NRC 2011 
20 NRC 2016f 
21 Referred to as the Backfit SE in the remainder of the report. 

- 3 -



3. no progression into an event of a more serious category wfthout another independent 
fault. / 

ommc.nc [C'T I: STEVE: I didn't 1nsert 
the "had" as I've taken them out a lot 
of places (and It doesn't say "had 

Regarding an IOECCS, the NRG staff stated in Section 3.1.2.1 of the Backfit SE that use of the / 
block valve to isolate a stuck-open PORV was unacceptable. The NRG staff stated that / 
Westlnghousel}:ecommended this app;oach in _1993, and that the NRG staff rejgcted this -~-/ 
approach in 2005 (RIS 2005-2922) . 

In Section 3. 1.2.4 of the Backfit SE, the NRG staff stated that the Byron and Braidwood 
IOECCS analysis depended on water discharge through the PSVs. The NRG staff faulted the 
licensee for "not appl(ying) the single-failure assumption" and stated that the following 
information was necessary to support water qualification of the PSVs: 

rejected" later in the sentence). But If 
you really want it I can put It in. Same 
in the "In the NRR Appeal" paragraph 
at the bottom of the oaoe. 

Commenc· (CTJ : Comment placeholder 
/ - think about more discussion on 
, scooe of NRR aooeal. 

I omment IMASJ: The NRR appeal 

1. In accordance with the American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Code (BPV Code). Section Ill , provide the original Overpressure 
Protection Report defining operating conditions and required relief capacities, and 
manufacturer's certification and test results 

j 
11 decision encompassed both 2001 
/ and 2004: 

I "The NIRC erred in approving a 
sequence of events that allowed 

2. In accordance with the ASME Code for Operation and Maintenance of Nuclear Power 
Plants (OM Code), provide inservice test history for PSVs, Including waler and steam 
tests, or provide correlation test for alternative test fluid . 

Regarding a eves malfunction, the NRG staff stated in Section 3.2 of the Baokfll SE that the 
licensee had not provided an analysis f:or the CVCS malfunction that increases reactor coolant 
inventory that demonstrated the plants' ability to meet the requirements of an ANS Condition II 
event. 

Regarding an IOPORV, the NRC staff stated In Section 3.3 of the Backflt SIE that the licensee 
had not provided an analysis for the IOPORV that extends long enough into the transient to 
demonstrate the event would not transition from an ANS Condition II event to an ANS Condition 
Ill event. 

/I 
:/ 
// 
11 
II 
II 
'I I, 
" u 
H 
~ 

I 
i 
I 
i In the Backfit SE, the NRG staff referenced Millstone23 and Callaway24 license amendments as 

examples of licensees upgrading PORVs for water discharge; a Beaver Valley extended power 
uprate (EPU) license amendment25 as an example of qualifying PORVs for water discharge; and 
Turkey Point26 and St. Lucie Unit 227 EPU amendments as additional precedent in support of the 
backflt decision . 

! 
i 
/ 
/ 

In the NRR Appeal , Exelon asserted that the NRG had not justified invoking the compliance i 
exception to the backfit rule. Exelon stated that the NRC approved its IOECCS analysis in both i 
the Uprate SE and the Setpoint SE. / 

~n) he NRR Api;,>~al _Decislon, the NRG staff stated that the previous NRG a2psovals In 2001 and j 
2004 were inconsistent with the Agency's general position on the known and established 
standard at issue- In this case, the progression of ANS Condition II events to higher level 

22 NRC 2005b 
23 NRC 1998 
24 NRC 2000 
25 NRC 2006 
26 NRC 2012a 
27 NRC 2012b 
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the inadvertent operation of the 
emergency core cooling system, 
chemical and volume control 
system malfunction, and 
inadvertent opening of a 
pressurizer safety or relief valve 
analyses in the 2001 and 2004 
Safety Evaluations (ADAMS 
Accession Nos. ML011420274 and 
ML042250516, respectively} to 
credit water relief through 
pressurizer safety valves (PSVs) 
that were not water qualified. The 
NRC has consistently applied the 
prohibition of progression of 
Condition II events, and the 2001 
and 2004 approvals occurred 
because the NRC staff understood 
the PSVs to be qualified for water 
relief when in fact thev were not." 



events. The NRC staff stated that the fact thal the NRC staff were aware of references to EPRI 
reports on the ability of these non-water qualified PSVs to reseat In certain circumstances was 
not sufficient to support the licensee's position on the compliance backfit. 

cunm~nt (CTI: STEVE: Michael put 
1 this period In, so I figured ll was a 

/ 
le al convention . Kee in it for now. 

Comnm1t (MASI: This a legal 
1 convention, but since this is not a legal 
, document, it Is OK by rne If you want 

/ to delete (he fourth dot, If so , this 
,/ should be done loball . 

In the EDO Appeal , Exelon stated that the NRC had misidentified the "known and established 
standard'' at issue as the prohibition of ANS Condition II events progressing to ANS Condition Ill 
events. Exelon asserted that the standard in question concerns what is necessary to ' qualify" 
valves for water discharge. Exelon contended that this standard was the EPRI testing and 
analysis, and that the NRG agreed that Byron and Braidwood met this standard , Exelon also 
contended that the change in NRC staff position on prior approvals was not a mistake of fact , 
but rather a new or modified Interpretation of compliance with NRC requirements. for which use 
of the compliance exception provided for in the Backfit Rule was not appropriate . 

If 

~ 
1.3 Backfit Rule and the Compliance Exception 

/1 
ti 
II 

11 
Backfitting ls defined by 10 CFR 50.109(a) as· ii 

. .. the modification of or addition to systems, structures, components, or design f 
of a facility : or the design approval or manufacturing license for a facility ; or the f 
procedures or organization required to design, construct or operate a facility; any J 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the _J 
Commission's regulations that is either new or different from a previously 

applicable staff position ... a _____________________________ _ 
Unless one of three specified exceptions apply, the NRC may impose a backfll only if ii 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there Is a substantial increase in the overall 
protection of the public health and safely or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
Justified In view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." The second and 
third exceptions relate to actions necessary to ensure adequate protection or to actions that 
involve defining or redefining adequate protection. 

The Commission explained Its Intended applicatlon of the compliance exception in the 
Statements of Consideration (SOC) accompanying the 1985 final rule amending 
10 CFR 50.109:28 

The compliance exception is int.ended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
Interpretations of what constitutes compliance would not fall Within the exception 
and would require a backfit analysis and application of the standard . 

26 NRC 1985, at 88103 
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In the same SOC, the Commission acknowledged that staff interpretations of rules are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit. "29 

By its terms, the compliance exception applies to actions necessary for compliance with rules, 
licenses, and orders, or for conformance with written commitments.30 Also, the Commission 
explicitly acknowledged the importance of staff interpretations of rules in the regulatory process. 
Thus, the Panel understands the term "known and establ ished standard" to include standards 
established in rules, licenses, orders , and written commitments, and NRC interpretations of 
rules . Some standards may be broad-based, while others may apply only to a limited number of 
plants. As stated in NUREG-1409, "[i]nformal or formal communications to one licensee are not 
official positions to all licensees . ... Orders, licenses, and written commitments are applicable 
only to a particular licensee." 

The failure to meet a known and establ ished standard is grounds for a compliance backfit if this 
failure is due to "omission or mistake of fact. " Thus, if a licensee obtains NRC approval of an 
alternative to a specific standard set forth in guidance, that standard and guidance could not be 
used to support a compliance backfit unless the NRC's approval of the alternative was based on 
an omission or mistake of fact. "Known and established standards" are to be distinguished from 
"new or modified interpretations of what constitutes compliance," which do not fall within the 
compl iance exception. The Panel understands the term "new or modified interpretations" to 
include situations where the NRC staff has, in effect, "changed its mind" on how to interpret the 
language of a requirement or on how much assurance is necessary to conclude that the 
requirement is met. Levels of assurance might be established in terms such as acceptable 
probabilities or consequences, conservative assumptions , or sufficient margin. 

Additional background information on the Backfit Rule and the compliance exception is provided 
in Appendix A to this report. 

1.4 A Brief History of Pressurizer Valve Issues 

Appendix B to this report provides a summary of the NRC and industry's testing , evaluation, and 
other consideration of PORVs and PSVs since the TMI Unit 2 (TMl-2) accident in 1979. This 
historical review provides context for discussion of valve "qualification" in the Backfit SE. It also 
provides the basis for the Panel's conclusions regarding the "known and established standard" 
for "qualification" in the context of TMI Action Plan Item 11.D.1 and subsequent activities, as well 
as how it should be interpreted in the Byron and Braidwood licensing basis . 

In light of the NRC staffs assertion that the licensee had not applied the "single-failure 
assumption" as noted above, the Panel also considered the applicability of the single fa ilure 

29 NRC 1985, at 38102. The 1985 backfit rule was vacated by a Federal court on grounds unrelated to the 
compliance backfit exception . See Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 
824 F.2d 108, 119-20 (1987). In 1988, the Commission amended the backfit rule (NRC 1988b) to address 
the court's concerns. but did not change the 1985 rule's compliance exception provision . Thus, the 
quoted statements from the 1985 rule are the applicable expression of Commission intent regarding 
compl iance backfits. 
30 NUREG-1409 (NRC 1990c) defines written commitments broadly to include the "final safety analysis 
report, licensee event reports, and docketed correspondence, including responses to NRC bulletins, 
generic letters, inspection reports , or notices of violation and confirmatory action letters ." 
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criterion to PSVs. The Panel expended considerable effort in searching for an answer to what I omment {C'1'1: Differing vrews on tnls 
appears to be a simple questlon: "Are PSVs active components subject to the single failure / topic .... but as I am of the "a historical'" 
criterion , or are they passive components exempt from the single fa ilure cri terion?'' NRR staff / persuasion personally. I'm taking 
have taken the positron that PSVs have consistently been treated as active components. : ~Ti~o~m~'s~ed=it~®~·· ~· -------~ 

In the Panel's evaluation of the treatment of PSV failure potential (Section 3 below), cl histo!)£~L / 
perspective is provided. In general , the Panel found that the classification o,f a component as 
"active" or "passive" depends on its design. application, and function . For example, passive 
components almost always do not need external power; usually do not need an eJ(temal 
actuatof (e.g ., signal)! \ sometimes do not involve any mechanical motion (e.g., movement ofa 
valve disc)32; and sometimes do not involve any motion , either fluid or mechanical (e.g., piping) . 
While it does not represent formal NRC guidance, additional views on passive components are 
included in International Atomic Energy Agency (IAEA) TECDOC-1624.3:i This document states 
that "[s]afety related terms such as passive and inherent safety have been widely used, 
particularly with respect to advanced nuclear plants , generally without definition and sometimes 
with definitions inconsistent with each other.'' This guidance further defines four levels of 
"passivity" to "help eliminate confusion and misuse of the terms by members of the nuclear 
community." in addition , SECY-05-013834 also acknowledged and discussed inconsistencies in 
tne use and application of the term "passive." Additional consideration of th is topic by the Panel 
is documented in Section 3.10 below. 

The introduction to the GDCs and the related footnote define the applicability of the single 
failure criterion in terms of electrical versus fiuld systems, and active versus passive 
components. Neither the GDCs nor NRC guidance define which characteristics of passive 
components are necessary to make a component exempt from the single failure criterion . Some 
examples are clear: pipes are passive components and pumps and motor-operated valves that 
operate to perform their safety functions are active components. As discussed In Section 3.6 
below, check valves might be classified as active or passive components depending on certain 
specific considerations. 

With respect to PSVs, the ASME BPV Code applicable to Byron and Braidwood Includes 
requirements for overpressure protection that relate to the single failure criterion through several 
specific design and construction requirements. As a result , the PSVs are conservatively sized 
wlth sufficient margin to accommodate a single failure although the single failure criterion Is 
almost never explicitly discussed or applied In accident analyses. The Byron and Braidwood 
UFSAR states that "adequate overpressurization protection is provided by the three installed 
safety valves." Neither the UFSAR system descriptions nor the safety analyses provide detailed 
discussions of potential PSV failures or their consequences. The principal discussion of 

a, For example, SECY-77-439 (NRG 1977) stales: "Examples [of passive failures In fluid systems] Include 
the failure of a simple check valve to move to its correct position when required, the leakage of fluid from 
failed components, such as pipes and valves-particularly through a fail ed seal at a valve or pump- or 
line blockage. Motor-opereited valves which have the source of power locked out are allowed to be 
treated as passive components." 
32 For example, NUREG-1800 (NRG 2001c) states that "'(p]assive' structures anq components. for the 
purpose of the license renewal rule, are those that perform an intended function ... Without moving parts 
or without a change In configuration or properties ... 'passive' may also be Interpreted to Include 
structures and components that do not display 'a change of state.' ' 
u IAEA 2009 
34 NRC 2005a 
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potential PSV failures in the accident analyses occurs in the evaluation of an inadvertent 
opening of a PSV in UFSAR Section 15.6.1. 

Most relevant for the current issue, the Byron and Braidwood UFSAR analyses of overpressure 
events (e.g., loss of load , loss of feedwater) do not apply the single failure criterion to cause a 
PSV to stick open (i.e ., fail to reseat) when opening on steam flow. In addition, the UFSAR 
Feedwater System Pipe Break analysis (Chapter 15.2.8) does not apply the single failure 
criterion to cause a PSV to stick open either during steam discharge or during water discharge. 
A survey of other Westinghouse-designed plants showed that this treatment of PSV valve 
performance during anticipated operational occurrences (AOOs, similar to ANS Condition II 
events) and postulated accidents (similar to ANS Condition IV events) has been consistent and 
without any identified exceptions.35 

1.5 History and Review of Westinghouse NSAL and Related Activities 

Appendix C to this report provides the Panel's review of the issues identified by Westinghouse 
in NSAL-93-13 and its Supplement 1, how various licensees responded to these issues, and 
how the NRC was involved in reviewing and approving these actions. This review provides the 
basis for the Panel 's conclusions related to the approach taken by Byron and Braidwood to 
address these issues in their licensing basis, as well as on the "known and established 
standard" for event escalation from ANS Condition II to ANS Condition Ill , referred to hereafter 
as the "non-escalation position." 

2 SUMMARY OF THE APPEAL REVIEW PANEL FINDINGS 

For the reasons provided in Section 3, the Panel concluded that in 2001 and 2004 and at 
present, the known and established standard of the Commission is that failures of PSVs need 
not be assumed to occur following water discharge if the likelihood is sufficiently small , based 
on well-informed staff engineering judgment. The Panel also concluded that, in preparing the 
Uprate SE and the Setpoint SE, the NRC staff exercised reasonable and well-informed 
engineering judgment when the NRC staff concluded that the PSVs were unlikely to stick open . 
The non-escalation position does not establish specific standards for valve qualification, so the 
non-escalation position, standing alone, provides no basis for rejecting the licensee's reliance 
on EPRI valve testing . Moreover, the Panel found that no mistake or error occurred in the 
licensee's or previous staffs reliance on the EPRI testing program that included an evaluation of 
water discharge through pressurizer valves. 36 Therefore, the Panel also concluded that the NRC 
staffs position on valve qualification in the Backfit SE is a new or modified interpretation of what 
constitutes compliance. 

The Panel also concluded that the issue of pressurizer valve performance following water 
discharge appears to have generic applicability, and is not specific to only Byron and 
Braidwood. The Panel believes that resolution of this issu1e would have benefited from 
consideration of the generic nature of the issue through the appropriate NRC processes. The 
Panel included additional information about this finding in Section 6 and Appendices B and C 
below. 

35 Examples include Watts Bar (NRC 1982 and TVA 1983), North Anna (NRC 1976), and AP1000 
(Westinghouse 2011 ). 
36 "Pressurizer valves" is used in this report to refer to either PORVs or PSVs when discussing issues 
common to both types of valves. 
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3 DISCUSSION 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception . The Panel 
reviewed and evaluated the information referenced in this report to determine if, in 2001 and 
2004, there was a known and established standard of the Commission relating to the potential 
for PSVs to fail following water discharge during IOECCS events. 

In addition , the Panel considered the issue of "known and established standards of the 
Commission" as it relates to "event escalation." The NRR Appeal Decision stated that the 
Backfit SE "showed that the approvals at issue for Braidwood and Byron were inconsistent with 
the Agency's general position on the known and established standard at issue, in this case the 
progression of [ANS] Condition II events." The Panel recognizes that the non-escalation position , 
although not included in NRC regulations , is widely referenced in reactor licensing bases as an 
approach for addressing AOOs and postulated accidents as articulated in the GDCs. The non
escalation position is incorporated in Section 15.0.1.2 of the Byron and Braidwood UFSAR as 
"By definition , these faults (or events) do not propagate to cause a more serious fault, i.e., [ANS] 
Condition Ill or IV events." 

Exelon and the Panel agree that the non-escalation positiron is now, and was in 2001 and 2004, 
a part of the licensing basis of both Byron and Braidwood . In addition , the Panel supports the 
NRC staff's view that non-escalation (from ANS Condition II to ANS Condition Ill or IV) is a 
known and established standard applicable to Byron and Braidwood. However, the Panel also 
agrees with Exelon that the fundamental issue is not the non-escalation position, as the NRC 
staff contends, but rather the appropriate standard for PSV water discharge. In the absence of a 
PSV failure to reseat, the concerns articulated by the NRC staff in the backfit related to event 
classification , event escalation, and compliance with 10 CFR 50.34(b) and GDCs 15, 21 , and 29 
would no longer be at issue. 

The Panel's evaluation of the treatment of PSV failure potential includes an assessment of 
multiple relevant references, which are discussed chronologically in the sections that follow. 

3.1 General Design Criteria (1971) 

In 1971 , the Atomic Energy Commission published the GDCs. which had been under 
development since 1965.37 The introduction to 10 CFR Part 50, Appendix A addresses "Single 
Failure" in the section on Definitions and Explanations. The paragraph on single failures 
includes a footnote stating: "The conditions under which a single failure of a passive component 
in a fluid system should be considered in designing the system against a single failure are under 
development" (emphasis added) . 

3.2 Commission Paper on Single Failure (1977) 

In response to several staff concerns and differing views on the subject of application of the 
single failure criterion , the Acting Director of NRR issued SECY-77-439 "[t]o inform the 
Commission of the present status and future use of the Sringle Failure Criterion as a tool in the 
reactor safety process."38 In part, that paper addressed the application of the single failure 

37 AEC 1971 
38 NRC 1977 
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criterion to passive components in fluid systems, stating that "[a]pplication of the [single failure] 
concept is complicated by the interrelationships between the various fluid and electrical systems 
and their supporting auxiliaries in a nuclear power plant. Furthermore, there is a need to 
stipulate the events and associated assumptions which must be considered during application 
of the Single Failure Criterion." 

SECY-77-439 specifically spoke to how "additional passive failures"-that is, failures in addition 
to the initiating event- had been and should be addressed, stating (with emphases added): 

During subsequent years [since the single failure footnote quoted above was 
published] staff assumptions regarding the nature of passive failures which 
should be considered have not been completely consistent and there has been 
some disagreement. However, on the basis of the licensing review experience 
accumulated in the period since 1969, it has been judged in most instances that 
the probability of most types of passive failures in fluid systems is sufficiently 
small that they need not be assumed in addition to the initiating failure in 
application of the Single Failure Criterion to assure safety of a nuclear power 
plant. 

Furthermore, SECY-77-439 provides definitions and examples for distinguishing between active 
and passive failures. Among these examples, SECY-77-439 cites "the failure of a simple check 
valve to move to its correct position when required" as a passive failure. Of the examples cited 
in SECY-77-439, the check valve example is most similar from a mechanical perspective to the 
PSV failure addressed in the Backfit SE, as explained bellow in the discussion of SECY-94-084. 

SECY-77-439 also stresses the use of engineering judgment relating to the probability of 
component failure and does not suggest that valve "certification" or "qualification" in accordance 
with ASME standards should be invoked as the basis for such decisions. 

3.3 TMI Action Plan Item 11.D.1 (1980) 

As an element of the TMI Action Plan, the NRC staff required licensees to address the capability 
of relief and safety valves to perform their intended functions without failure. Specifically, 
Item 11.D.1 states that "(p]ressurized-water reactor [PWR] and boiling-water reactor [BWR] 
licensees and applicants shall conduct testing to qualify the [RCS) relief and safety valves under 
expected operating conditions for design-basis transients and accidents." With reference to 
planned EPRI testing and other generic industry test programs, NUREG-0737 specified 
provisions for then-operating nuclear power plants and applicants for operating licenses and 
holders of construction permits to address the TMI Action Plan items, including Item II. 0.1 . 
NUREG-0737 stated, for the performance testing of relief and safety valves for Item II. 0.1 , that 
"[t]he testing should demonstrate that the valves will open and reclose under the expected flow 
conditions." 

Although limited in scope, the EPRI test results did not identify any generic issues with PSVs or 
PORVs sticking open following water discharge. The NRC staff approvals summarized below 
show that the word "qualify" in this TMI Action Plan item was not intended to refer to ASME 
valve certification or qualification. Instead, "qualify" was used in a less formal sense to refer to a 
reasonable judgment that the valve would open to relieve pressure and then reliably reseat. As 
referenced in NUREG-0737, the EPRI test program was the widely used approach to address 
TMI Action Plan Item 11.D.1 at PWR nuclear power plants. The Westinghouse Owners Group 
submitted WCAP-10105 to the NRC in 1982 to demonstrate the acceptability of the EPRI testing 
program for PSVs and PORVs in Westinghouse-designed PWRs.39 
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3.4 NRC Closure of TMI Action Plan Item 11.D.1 for Byron and Braidwood 
(1988-1990) 

A 1988 letter from the NRC staff to the licensee for Byron found the licensee's reliance on EPRI 
testing of PSVs to be acceptable.40 The 1988 SE states that the test program was designed "[t]o 
reconfirm the integrity of the overpressure protection system and thereby assure that the 
[GDCs] are met." As discussed in Appendix B to this report, the 1988 SE described the NRC 
staff's evaluation of the PSVs and PO RVs for feedwater line break accidents that would include 
water discharge, and determined that the EPRI tests were applicable to the Byron and 
Braidwood PSVs and PORVs. Based on the NRC staff and contractor review, the 1988 SE 
found that the performance of the PSVs and PORVs was acceptable based on the EPRI tests. 

For the specific extended high pressure injection event, the 1988 SE states that water discharge 
through the PSVs and PORVs could be disregarded because of the long time available for 
operator action . However, the SE addressed water discharge through the PSVs and PORVs as 
part of the feedwater line break evaluation. 

In the cover letter for the 1988 SE, the NRC staff states that the licensee should develop and 
adopt plant procedures to inspect the pressurizer valves after each lift involving loop seal or 
water discharge. The 1988 SE contains no reference to or suggestion of a need for certification 
of these valves in accordance with the ASME BPV Code for water discharge capability. In 1990, 
the NRC staff also found the use of the EPRI test program similarly acceptable for Braidwood .41 

3.5 Westinghouse NSAL-93-013 and Supplement 1 (1993-1994) 

In 1993, Westinghouse sent NSAL-93-013 to operating nuclear power plants in response to its 
discovery that potentially non-conservative assumptions had been used in the licensing analysis 
of the IOECCS event. Westinghouse recommended that !licensees determine if their pressurizer 
safety relief valves (PSRVs)42 "are capable of closing following discharge of subcooled water." 
Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse also noted that "licensees may have qualified these valves in 
compliance to NUREG-0737, Item 11.D.1." If the PSRVs were not designed or qualified for 
subcooled water discharge, Westinghouse recommended that licensees reevaluate the 
IOECCS event with three possible options of (1) reducing emergency core cooling system 
(ECCS) flow used in the safety analysis, (2) using a less restrictive operator response time, or 
(3) crediting the use of one or more PORVs to help mitigate the accident. 

Later, in Supplement 1 to NSAL-93-013, Westinghouse alerted licensees to potential reduced 
time for operator action if a positive displacement pump (a typical component of the CVCS) 
were in service, and to the need to qualify the PSRVs and the piping downstream of the PSRVs 
and PORVs if water discharge from the pressurizer is predicted. 

39 WOG 1982 
40 NRC 1988c, referred to as the 1988 SE 
41 NRC 1990a 
42 Westinghouse used the term PSRVs. The specific valves for Byron and Braidwood should be 
designated as "safety valves" or "pressurizer safety valves" as they are by the manufacturer, in the ASME 
BPV Code, and by the licensee. This difference in terminology is not significant to any of the findings or 
conclusions in this report. 
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Some licensees submitted license amendments that 1nvolved improvements to the PORVs and 
their circuitry to avoid water discharge through the PSVs (e.g. , Salem'13 , Millstone44, Callaway~5• 

and Dlablo Canyon46 ) . The NRC staff review and approval of those proposed improvements 
relied on engineering judgment relative to the various test information and PORV circuitry 
upgrades described by individual licensees. The licensee for Byron and Braidwood submitted an 
LAR for similar PORV improvements,47 but that request was later wilhdrawn.48 

cunmc.nc (C'Tf: A note In defense of 
I tense ... 

f For SERs, my informal convention had 

I been to use present tense for 
documents of lasting value ("the FSAR 

/ says") and past tense for things that 
/ happened ones (' In the RAI response, As Indicated below. the Panel's sampling review found at least two plants, In addition to Byron 

and Braidwood, that chose to address this issue by crediting the capability of PSVs to relieve 
water, based on the EPRI testing performed in response to TMI Action Plan Item 11.D. 1. 

/ the licensee said"). 

3.6 Commission Paper on Passive Plant Designs (1 994) 

In 1994, in preparation for the design certification reviews of passive reactor designs (e.g., the 
Westinghouse Advanced Passive 1000 (AP1000) and the General Electric Economic Simplified 
Boiling-Water Reactor (ESBWR)), the NRC staff presented nine issues to the Commission for 
policy declsions.49 Although PSV categorization and performance requirements were not 
explicitly addressed, the paper does Include an fssue on "Definition of Passive Failure'' and an 
extensive discussion on whether check valves are passive or active components and how they 
should be addressed in current plants and future passive designs. 

I 
I 
I 

SECY-94-084 recognized the GDCs and SECY-77-439 as establishing long-standing I 

requirements and guidance in this area . The paper acknowledg~t the industryjincludin.9 __/ 
EPRI documents and ANSI/ANS 58.950 ) have been inconsistent with respect to check valve 
failures, sometimes considering them as "active failures" and sometimes as "passive failures ." In 
SECY-77-439, however, the NRC staff stated that the failure of a simple check valve to move to 
its correct position when required was a "passive failure.' In addition, SECY-94-084 states that 
"mn licensing reviews , however, only on a long-term basis (e.g., long-term recirculation cooling 
following a loss of coolant accident (LOCA)J does the NRC staff consider passive failures in fluid 
systems as potential accident initiators in addition to initiating events ." The paper also states 
that "[nor current plants , the NRC staff normally treats check valves, except for those in 
containment isolation systems, as passive devices during transients or design-basis accidents." 

Furthermore, SECY-94-084 states that "(r]edefining check valves as active components, subject 
to consideration for single active failures would cause these valves to be evaluated In a more 
stringent manner than that used in previous licensing reviews" (emphasis added). The NRC 
staff then recommended (and the Commission agreed51) that the NRC staff should "maintain the 
current licensing practice for passive component failures on the passive [advanced light water 
reactor] ALWR designs, and to redefine check valves, except for those whose proper function 
can be demonstrated and documented, in the passive safety systems as active components 

43 NRC 1997 
44 NRC 1998 
15 NRC 2000 
46 NRC 2004a 
11 ComEd 1998 
As ComEd 1999 
49 NRC 1994a 
50 ANS 1981 
51 NRC 1994b 
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subject to single failure consideration." Therefore, the NRC's position on check valves was 
changed only for passive ALWR designs going forward. 

The Panel considered the opening function of check valves and PS Vs. Lo be similar In that they 
both open through the motion of the valve disk under differential pressure with no external 
signal or motive power. The Panel also recognized that the ambiguity with respect to ''passive" 
versus "active" component definitions and nomenclature exists far safety valves . In addition, the 
passive or active classification of check valves or safety valves may differ based on design 
considerations, inservice testing , or accident analyses. For example, the PSVs and PORVs, as 
well as numerous check valves, are classified as active components In the Byron and 
Braidwood inservice testing programs. However, for purposes of applying the single failure 
criterion in the GDC context, the Panel concluded that it is appropriate to consider the potential 
failure of a PSV fol lowing water discharge as a passive failure (consistent with the treatment of 
check valve failures for the operating fleet). provided the licehsee or applicant qualifies the 
performance of the PSV in an acceptable manne~i t1 ) he case of Byron and Braidwood, the 
NRC staff accepted the EPRI testing associated with TMI Action Plan Item 11.D.1 to provtde this 
qualification. 

3.7 Draft Standard Review Plan Revision (1996) 

The 1996 draft revision ta SRP Sections 15.5,1 - 15,5.2 on IOECCS and CVCS malfunctions 
includes extensive updates to the 1981 revision , bu! neither version includes any discussion, 
criteria , or guidance on applying ASME Code requirements to PSVs or on applying the single 
failure criterion or any other failure assumption to PSVs.52 

3.8 Power Uprate Reviews and License Amendments (2001-2006) 

As part of the 2001 power uprate review for Byron and Braidwood, the NRC staff approved the 
analysis of an IOECCS (UFSAR Section 15.5, 1) that Included pressurizer filling, PSV water 
discharge, ECCS termination. and PSV closure. In the Backflt SE, the NRC staff indicated that 
the 2001 license amendment was predicated on the NRC's mistaken (unsubstantiated) belief 
that the valves were ASME-qualified (certified). However, the Panel 's review of the SE and 
associated RAls showed that, in 2001, the NRG staff was well aware of the nature of the EPRI 
testing that the licensee relied on . The Panel did not find any evidence that the licensee claimed 
or the NRG staff believed that the valves were "qualified" In an ASME BPV Code certification 
sense; rather, the record shows that the NRC staff thoroughly considered the testing conducted 
on valves of the type Installed at the plants and applied well-Informed and reasoned technical 
judgment in reaching its conclusion that the EPRI testing provided appropriate qualification. 

The Panel confirmed its conclusions and understanding about the 2001 NRC staff review via 
discussions with the ind ividual who was the responsible Section Chief in the Reactor Systems 
Branch at the time. He informed the Panel that the 2001 license amendment was based on the 
exercise of staff engineering Judgment and that there was no discussion of ASME BPV Code 
certification or qualification of valves. In addition, the Panel found that the NRC approved power 
uprates for other nuclear power plants that included comparable staff evaluations of water 
discharge through PORVs or PSVs based on test information provided by individual licensees. 
For example, in 2001 , the NRC granted a power uprate for Shearon Harris "that included the 
operability of PORVs and PSVs during the discharge of subcooled water. referencing TMI 
Action Plan Item 11.D.1. 53 As noted above, in 2006, the NRG also granted a power uprate for 

52 NRC 1996 
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Beaver Valley. The SE for this Beaver Valley amendment referred to RIS 2005-29 and indicated cunml!nt (C' 1: Edited slightly from 
that there was reasonable assurance that the PSVs would adequately discharge water and / Tom's chan e. 
reseat followjng a spurious safety injection actuation, based on the EPRI test data from 1981 - - --- --------

:~::: ,::·~:;:,:,:::::::::::,
0
::::::,:

1:::::·:,~2 a~eot. the NRC staff I 
has specified In some SEs that a PORV or PSV would be assumed to stick open if it was not / 
qualified for liquid service. To address this concern, the NRC staff reviewed and accepted a / 
variety of test information (including EPRI , Wyle, and vendor testing) submitted by individual 
licensees to demonstrate the capability of PORVs or PSVs to reseat following water discharge. / 
In the sample of SEs it revlewed, the Panel did not find a specific requirement for the PORVs or / 
PSVs to be certified under the ASME BPV Code as capable of reclosing r ftert ater di~ -~:~ / 

In 2004, the NRC issued license amendments for Byron and Braidwood granting an adjustment 
to the PSV setpoints. In an RAI , the NRC staff requested that the licensee perform a 
quantitative analysis regarding the number of opening cycles during which the PSV would be 
expected to pass water and the temperature of the water being discharged . In the Setpoint SE, 
the NRC staff concluded that the analysis was acceptable for assuring that the PSVs would 
remaln operable following a spurious safety injection event. 

3.9 RIS 2005-29 (2005) and Proposed Draft Revision 1 to RIS 2005-29 (2015) 

In 2005, the NRC staff Issued RIS 2005-29 "to notify licensees of a concern Identified during 
recent reviews of power uprate [LA Rs]." The RIS addressed the manner in which some 
licensees acted in response to NSAL-93-013. The RIS was Issued at the division level in NRR 
and does not include a record of office-level concurrence . The RIS was not reviewed by CRGR. 
The Panel requested information on the basis for the CRGR's decision not to review the 
proposed RIS before it was issued , but the CRGR staff could not find any related 
documentation. It appears to the Panel that the CRGR may not have reviewed the RIS because 
of assertions in the RIS such as these: 

• ''This RIS requires no action or written response and, therefore , is not a backfit under 10 
CFR 50.109. Consequently, the NRC staff did not perform a backfit analysis."' 

• "This RIS ls Informational and pertains to a NRC staff position that does not depart from 
current regulatory requ1rements and practice." 

A key statement in RIS 2005-29 is the following (with emphasis added): 

The NRC staffs position is noted in the power uprate review standard, as follows: 
"For the [IOECCSJ and [CVCSJ malfunctions that increase reactor coolant 
inventory events: (a) non-safety-grade pressure-operated relief valves shou ld not 
be credited for event mitigation and (b) pressurizer level should not be allowed to 
reach a pressurizer water-solid condition .". 

However, the NRC staff review standard cited in the RIS (RS-001) is ex;plicitly limited to EPU 
reviews, and slates ~''fBihe staff does not Intend to Impose the criteria and/or guidance 
in this review standard on plants whose design bases do not include these criteria and/or 

53 NRC 2001d 
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guidance. No backfitting is intended or approved in connection with the issuance of this review 
standard."54 

This intent of RS-001 to define and clarify the scope of EPU reviews, but not impose new 
requirements or new interpretations of requirements, was confirmed by the Panel in discussions 
with the manager responsible for developing and issuing RS-001 . Therefore, contrary to the RIS 
statement, neither RS-001 nor RIS 2005-29 documented "known and established standards of 
the Commission" applicable to Byron and Braidwood. 

The Panel also notes that neither RIS 2005-29 nor its draft Revision 1,55 which is currently 
under development, discuss water discharge certification requirements in accordance with the 
ASME BPV Code. In fact, as stated above, the NRC issued a 2006 power uprate amendment 
for Beaver Valley in which the SE cited RIS 2005-29 and yet relied on the EPRI testing data to 
address the concern. 

3.10 SECY-05-0138 (2005) 

SECY-05-0138 presents a comprehensive history of the application of the single failure 
criterion , including extensive discussion of the treatment of passive components in fluid 
systems.56 The paper enclosed a July 2005 draft of an NRC staff technical report on the single 
failure criterion. Section 4.2.2 of this report acknowledges that "[o]ne particular issue identified in 
this project is the continued existence of the footnote to the definition of single failure in 10 CFR 
[Part] 50 Append ix A stating that the regulatory position on considering passive failures in fluid 
systems is under development." In Section 2.5.3, the draft report quotes from SECY-77-439 
(discussed above) and recognizes that in current practice, as in 1977, "[p]assive failures in fluid 
systems are generally excluded from single-failure assessments." 

SECY-05-0138 and the accompanying draft report present three alternatives for using a risk
informed and performance-based approach to address the single failure issue. The draft report 
clarifies that all of the alternatives "could include developing a position on single passive failures 
in fluid systems to replace the footnote now in 10 CFR Part 50 Appendix A definitions." 

These documents make it clear that, with few exceptions, neither the NRC staff nor the 
Commission has established specific requirements relating to the treatment of passive 
component failures in fluid systems. The Panel believes the existence of this Commission 
paper, contemporaneous with discussions on potential PSV failures (e.g., RIS 2005-29), makes 
it clear that no specific "known and established standards" on PSV failures had been developed 
between 1977 and the time of the Byron and Braidwood license amendments in 2001 and 2004. 

3.11 Standard Review Plan Revision (2007) 

Revision 2 to SRP Sections 15.5.1 - 15.5.2 states: 

If the plant is equipped with PO RVs that are (1) safety-related equipment and 
(2) qualified for water relief, then they may be assumed to reseat properly after 
having relieved water. The [PSVs], too, may be assumed to reseat properly after 
having relieved water; but only if such valves have been qualified for water relief. 

54 NRG 2003 
55 NRG 2015a 
56 NRG 2005a 
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However, this section does not reference ASME BPV Code requirements for safety valve 
certification. 

3.12 Backfit Letter and Subsequent Backfit Appeals (2015-2016) 

The Backfit SE is predicated on the following positions: 

• "water relief through a valve that is not qualified for water relief will cause that valve to 
stick in its fully open position" (emphasis added) 

• "the licensee ... has not applied the single-failure assumption" (emphasis added) 

• "nor [has the licensee] provided ASME water qual1ification documentation for the PSVs 
... the ASME ... original Overpressure Protection Report ... inservice test history ... 
including both water and steam tests" (emphasis added) 

The Backfit SE contends that an IOECCS would escalate to a more severe event. Such an 
escalation would be contrary to the Byron and Braidwood licensing basis (i.e., contrary to the 
ANS non-escalation position) and could be in non-compliance with the GDCs (as included in the 
Byron and Braidwood licensing basis) since an IOECCS with a stuck-open valve had not been 
analyzed and shown to meet the appropriate criteria for an AOO. 

Based on its review of all the relevant documents and discussions with the individuals (staff and 
managers) involved in the original review and the backfit, the Panel has developed an 
understanding of the regulatory requirements and rpractices, the potential safety issues, and 
backfit rule obligations. The Panel has determined that the numerous, complex, and detailed 
regulatory and technical issues all depend on the answers to two critical questions on valve 
performance: 

• Must the PSVs in question be assumed to fail given liquid water discharge because of 
the lack of ASME BPV Code certification for water discharge? 

• Must the PSVs be assumed to fail in accordance with the GDC "single failure" 
requirements? 

In the Backfit SE, the NRC staff indicated that "[o]ne assumption that is particularly important to 
the non-escalation criteria is that water relief through a valve that is not qualified for water relief 
will cause that valve to stick in its fully open position" (emrphasis added). The Panel concluded 
that this issue-the treatment of potential valve failure-is not only "particularly important," it is 
the critical issue upon which the compliance backfit hinges. 

Based on the historical evidence, the Panel concluded that there is not now, nor has there been, 
a known and established Commission standard (1) that PSVs must be assumed to fail following 
water discharge in the absence of ASME BPV Code certification for water discharge, or (2) that 
PSVs must be assumed to fail as part of single failure criterion analysis. The NRC staff's 
determination that ASME BPV Code certification is necessary first appears in the Backfit SE. 
The determination that application of the single faillure criterion is necessary first appears in the 
draft Revision 1 to RIS 2005-29. The Panel has not identified these positions being stated in any 
final NRC requirement or guidance document. 

The Panel also concluded that in 2001 and 2004 and at present, the known and established 
standard of the Commission is that failures of PSVs need not be assumed to occur following 
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water discharge if the likelihood is sufficiently small , based on well-informed staff enginee.ring 
juclgment. In preparing the Uprate SE and the Setpoint SE, lhe NRC staff exercised reasonable 
and well-informed engineering judgment when the NRC staff concluded that the PSVs were 
unlikely lo stick open. On the bases of its document reviews and interviews , the Panel 
concluded that the NRC staff reviewers involved in the 2001 power uprate review were among 
the most experienced and senior reviewers in their areas of expertise. The NRC staff valve 
expert Involved in lhe review was the agency's most knowledgeable individual on PSVs and the 
relevant ASME Code requirements , and was a nationally recognized expert. The Panel did not 
find any evidence that the NRC staffs issuance of the 2001 or 2004 license amendments was 
based on an omission or mistake of fact. Rather, the Panel concluded that the current NRC staff 
positions on valve qualification in the Backfit SE are new or modified interpretations of 
compliance. 

omml'nl [C' 1: May want lo discuss. 
, The purpose of my vague word 

f
l ''interactions" was that some of these 

were In written comments from NRR 

/ 

and were not all raised in 
meeUngs/discusslons, as Steve 
proposes to edit. Applies throughout 
this subsection. 

/ omml·nt· )MA J: I haven't seen the 
I alternative, but I like Interactions. 

In interactions with the Panel , NRR staff emphasized several Issues raised in the Backfit Letter. 
The Panel summarizes its consideration of those Issues in the fol lowing subsections. 

II 
fl 
I' 1/ 

/! 3.12.1 Non-Escalation Position and Valve Failure 

In the Backfit SE, the NRC staff discussed the definition of event conditions In ANS-51 .1/N18.2- // 
1973 and the provision in this standard that events of one condition do not propagate to cause a u 
more serious fault. This position is commonly known as the non-escalation position. In f 
(nteractions }:vith the Pane~ NRR staff.Qrovided_several clarifications on this to.f!is_summarized __ j 
by the Panel as follows : 

• ANS-51 .1/N18.2-1973 defines the categories of design basis transients and accidents 
based on an anticipated frequency of occurrence (annually for ANS Condition II events). 

• It is a long-standing NRC position that escalation from one condition to another is not 
acceptable. 

• ANS-51 .1/N18.2-1973 constitutes a known and established standard that has been 
reflected In NRC guidance documents and in the licensing basis of each U.S. nuclear 
power plant. 

The Panel confirmed that this ANS standard is referenced in several places In Chapter 15 or the 
Byron and Braidwood UFSAR. The Panel agrees that the non-escalation position is an 
established standard applicable to Byron and Braidwood, bu{ did not identify historical evidence 
that implementation of this stan.dard requires Exelon to assume that its pressurizer valves will 
fail open under water discharge conditions, to apply the single failure criterion to PSV failure in 
these circumstances. or to impose ASME Code requirements for certification , qualm.cation, or 
testing of PSVs for water discharge. 

3.12.2 Non-Escalation Position and Return to Service 

In the Backfit SE, the NRC staff makes reference to the time it would take to clean up a 
contaminated containment following a stuck-open pressurizer valve . In interactions with the 
Panel , NRR staff re-emphasized concerns that extended steam and water discharge through 
the pressurizer valves would result in the failure of the pressurizer relief tank rupture disk, would 
require repair of the damaged PSVs, and might cause an extended time pe-rlod for the return to 
service of the nuclear power plant. 
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The Panel does not consider the time period necessary for the licensee to perform radioactive 
clean-up activities in the containment building, to inspect and conduct any necessary repairs to 
the PSVs, or to prepare for plant startup, to constitute issues that support a compliance backfit 
imposed by the NRC. The NRC staff would verify (e.g., through inspection) that the licensee had 
conducted these activities appropriately to protect the public health and safety prior to plant 
restart. The Backfit SE states that UFSAR Section 15.5.1.3 "implie[s]" that the plant will return to 
operation in a "short period," but the Panel found no bases basis for a timing requirement in 
UFSAR Section 15.5.1 .3. Also, the Panel did not find a regulatory requirement or basis for 
defining or limiting the time available for the plant to return to operation. 

3.12.3 TMI Action Plan Item 11.D.1 and EPRI Testing 

Although the Backfit Letter and NRR Appeal Decision do not speak explicitly to TMI Action Plan 
Item 11.D.I, in interactions with the Panel , NRR staff stated that the known and established 
standard in question is the TMI Action Plan Item 11.D.I standard for licensees and applicants to 
conduct testing to qualify the RCS relief and safety valves under expected operating conditions 
for design-basis transients and accidents. As discussed above and in Append ix B to this report, 
the NRC accepted the EPRI testing to satisfy TMI Action Plan Item 11.D.1 for Byron and 
Braidwood in SEs forwarded by letters in 1988 and 1990. Therefore, the Panel concludes that 
this known and established standard referenced by the NRC staff had been met for Byron and 
Braidwood. 

In interactions with the Panel , the NRR staff further stated that an- omission or mistake of fact 
occurred when the licensee failed to acknowledge that the EPRI testing program did not 
evaluate water discharge from the pressurizer valves during extended high pressure safety 
injection for Byron and Braidwood . As discussed in Appendix B to this report, in the 1988 and 
1990 SEs for the Byron and Braidwood responses to TMI Action Plan Item 11.D.1, the NRC staff 
evaluated the capability of the PSVs and PORVs during feedwater line break accidents, 
including water discharge. In these SEs, the NRC staff found that the performance of the PSVs 
and PORVs with water discharge was acceptable based on the EPRI tests . Therefore, the 
Panel also concluded that the licensee's reference to the EPRI testing program was not an 
omission or a mistake of fact. 

3.12.4 ASME Code Certification 

In the Backfit SE, the NRC staff stated that certain ASME Code information would be necessary 
to support water qualification of the PSVs. In interactions with the Panel, NRR staff stated that, 
to satisfy the standard for water discharge capability of pressurizer valves, it would be 
necessary to conduct flow capacity certification in accordance with the ASME BPV Code and 
inservice testing throughout the service life in accordance with the ASME OM Code. The NRR 
staff referenced certain licensing actions in which water discharge was not considered 
acceptable, or different actions were required .57 

As discussed in Appendix C to this report , the NRC staff required additional actions for some 
licensees to support reliance on the PORVs for water discharge and to avoid water discharge 
through the PSVs. The Panel found , however, that the NRC staff also allowed some licensees 
to rely only on EPRI testing without significant additional activities. The Panel did not identify 
instances where the NRC staff imposed certification by the ASME BPV Code and testing in 

57 Salem (NRC 1997), Millstone (NRC 1998), and Callaway (NRC 2000) 
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accordance with the OM Code, or required alternatives to the ASME BPV or OM Codes, In the 
examples of NRC staff review of water discharge capability for pressurizer valves. 

The NRR staff also Identified for the Panel specific ASME Code provisions that it viewed as 
supporting its position that ASME Code requirements apply to qualification of pressurizer valves 
for water discharge. The NRR staff, however, did not provide evidence that the NRC staff has 
consistently interpreted these provlslons as the NRC staff is now Interpreting them. Given the'. 
]NRC_staff's resolution of TMI Action Plan ltem_ll.D.1_and the w:.naliar1&- ln-} he NRC staff's 
licensing practices, the Panel concludes that the NRR staffs current application of the ASME 
Code is not supported by the historical record. 

3.1 2.5 Conduct of 2001 and 2004 License Amendment Reviews 

In light of the wide range of positions taken by the NRC staff during its reviews of pressurizer 
valve capabi lity since the TMl-2 accident, the Panel agrees that, in the course of preparing the 
2001 Uprate SE or Setpoint SE, the NRC staff could have considered the need for the licensee 
for Byron and Braidwood to improve the reliability of the PSVs or PORVs for water discharge or 
to avoid water discharge through the PSVs by PORV Improvements. The NRC staff may have 
been able to Justify additional actions, but they determined that it was not necessary. Instead, 
the NRC staff reviewers in 2001 used their expert engineering judgement to determine that it 
was not necessary to assume that the PSVs or PORVs would stick open with water discharge, 
based on EPRI test information, licensee supplemental information, and their own technical 
experience. 

In discussions wi th the Panel , NRR staff raised a concern that the Setpoint SE does not 
document a re-review of the qualification of the PSVs and noted that If the Uprate SE had not 
found water discharge through the PSVs to be acceptable, it Is unlikely that the NRC staff would 
have approved this 2004 amendment. In Appendix C to this report, the Panel summarizes the 
discussion In the Setpoint SE of the PSV water discharge capability. The Panel recognizes that 
a staff review may rely on a previous more extensive review to determine the acceptability of a 
similar request. The Panel does not consider the review approach used In 2004 to challenge the 
acceptability of the 2001 review. 

4 RESPONSE TO THE EDO QUESTIONS 

In establishing the Panel . the EDO asked the Panel to answer five specific questions, as well as 
evaluating the overall appropriateness of the backfit. The Panel's answers to these questions 
are provided below. 

4.1 Were the approvals based on a mistake? If so, what was the mistake and 
what are the implications for Braidwood and Byron? 

In responding the question, the Panel has considered the differing views of the NRR staff and 
the licensee on this issue. Those positions are summarized below: 

• In the NRR Appeal Decision, the NRC staff claims that "[t]he NRC erred In approving a 
sequence of events that allowed the [IOECCS], [CVCSJ malfunction, and inadvertent 
opening of a pressurizer safety or relief valve analyses in the 2001 and 2004 [SEs)" and 
"the NRC staff understood the PSVs to be qualified for water relief when , in fact. they 
were not." 
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• Exelon claims in the NRR Backfit Appeal that "the compliance exception requires more 
than simply asserting that the prior staff approvals were wrong-the NRC must 
demonstrate that the prior approvals were erroneous because of an omission or mistake 
of fact at the time of the approval. The NRC has not made that case here.'' 

On the basis of its independent review, the Panel concluded that, in 2001 and 2004, the NRC 
staff did not misunderstand the qualification status of the PSVs and that it was not a mistake to 
undertake a review of or make a technically based safety finding on the likely successful 
performance of the valves, In the Panel's opinion, the actions of the Reactor Systems Branch in 
2001 to reach ou! to the Division of Engineering's Mechanical Engineering Branch for expert 
technical review assistance was both appropriate and commendable. (t\flerk:.2C1Jiderin.9.!.bL.~ 
materials presented by the licensee in support of the 2001 and 2004 requests and discussing 
the 2001 review with one of the involved managers1 the Panel found no Indication lhat the 
senior reviewer evaluating the topic was misled regarding the qualification status of the PSVs, 
but rather used his e)(pert judgment In determining the appropriate level of qualification for a 
technically complex topic for which there was not a single accepted approach. For these 
reasons, the Panel concluded that the NRC staff reviews and approvals of the 2001 and 2004 
license amendments were not based on omissions or mistakes of fact. 

4.2 What is the known and established standard for water qualification of PSVs? 

The Panel concluded that in 2001 and 2004 and at present, the known and established 
standard of the Commission Is that the failures of PSVs need not be assumed to occur following 
water discharge if the likelihood is sufficiently small, based on well-informed staff engineering 
Judlgmenl. The Commission has not established a more detailed or prescriptive standard. 

4.3 What is the known and established standard for progression of postulated 
events between categories of severity? 

For Byron and Braidwood, the NRC staff and the Panel agreed that the known and established 
standard for progression of postulated events between categories of severity is the "non
escalation position" specified in ANS-51 .1 /N 18.2-1973. This position, which Is included in the 
Byron and Braidwood UFSAR, requires that events of one condition do not propagate to cause 
a more serious condition (i.e., from ANS Condition II lo ANS Condition Ill or IV). The Panel 
concluded that the IOECCS (an AOO per the GDC definition and an ANS Condition II event) 
would escalate to a more severe event if a PSV were to stick open, or if both a PORV stuck 
open and its block valve failed to close. Such an escalation would be contrary to the Byron and 
Braidwood licensing basis (i.e .. contrary to the ANS non-escalation position) and could be in 
non-compliance with the GDC (as included in the Byron and Braidwood licensing basis), since 
an IOECCS with a stuck-open valve had not been analyzed and shown to meet the appropriate 
criteria for an AOO. However, this event progression standard does not establish specific 
standards for valve qualification lo determine whether a valve would stick open and cause this 
escalation. Therefore, the Panel concluded that it is not the basis for a compliance backfit given 
the current set of facts . (Additional Information about ANS-51 .1/N 18.2-1973 is included in 
Section 3.12.1 of this report.) 
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4.5 Given that Exelon suggests that the NRC pursue a cost-justified substantial 
safety enhancement backfit, what is the contribution to overall plant risk of 
the current configuration at Braidwood and Byron? 

The Panel requested RES to provide information and insights on the risk significance of the 
sequence at issue, to assure that the Panel's judgments were being made with a full 
understanding of their significance, and to assist in responding to the EDO question. 

The RES study{i'tsug.9.ests that the most si.9.niflcant IOECCS sequence,, assuming that all _________ , 
pressurizer overfill events lead to a small LOCA, contributes approximately 1 percent of the total \ 
internal event core damage frequency (CDF). In Its report, RES estimated that the maximum \ 
benefit (CDF reduction) of 1.5E-07 per year would be achieved if the plants were modified \ 
(~ackfll)§ P!!rfe_ptly ffecll~ such that pressurizer overfilling W86!§ always prevented. "- If the \ 
PS Vs are not assumed to always fai l following water discharge (consistent with the NRC staff \ 

believe that anyone thinks this Is a 
safety issue. 

expert Judgment in 2001) or if the ~H.+-HWEUf1eG-lJ:!..a--0~1e11l way thaklld~IIEH~t \ The cover memo has "The Panel also 
f}f-eSWAZ-er ~1U1A9,backf1t Is less than pe,(f~ctly e eel v ) he risk-reduction benefit of _____ ___ _ 1 \ concludes I hat there Is reasonable 
implementing the backfit would be even smaller. '\ \ assurance of adequate protection of 

\ the oublic health and safetv." 
The Panel is aware of and sensitive to two important Issues rela ted to this question. First, NRR, \ 
not the Panel, is responsible for any decisions on alternative appl ication of the backfit ru le to this \ Comment ICTI: Reference added (it 

was above too at the first mention, but 
issue (through the other categories of adequate protection or cost-justified substantial safety doesn't hurt to put again). Non-public, 
enhancement). Second, the Panel does not wish to imply that "the contribution to plant risk" , as are several other references _ we 
should be seen as the only measure of enhanced safety. The issues of event classification and \ should discuss this oenericallv. 
the non-escalation of events are essentially defense-In-depth concepts. Defense In depth has a 
recognized role and value in the regulatory process. The Panel is also aware that not every Comment IMASJ : Edits are to more 
defense-in-depth feature has the same safety significance, and that the estimated risk clearly reflect the "perfect" backfit 

explanation given by RES, while 
significance (measured in core damage frequency) is very re levant. taking into account Steve's concerns 

Within the context described above, the Panel concluded that the contribution to overall plant 
risk is very small. 

5 SUMMARY AND CONCLUSIONS 

The compliance exception to the Backlit Rule is Intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception . Therefore, lo 

5e NRC 2016f 
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address the appeal of the proposed compliance backfit, the Panel focused on determining if this 
case is most appropriately characterized as one in which the licensee "failed to meet known and 
established standards of the Commission because of omission or mistake of fact,'' or rather as a 
case of a "new or modified interpretations of what constitutes compliance ." 

The NRC staff's compliance backfi t argument depends on two separate determinations: 

1. the assumed failure of PSVs to reclose after passing water, and 

2. the necessity of preventing "event escalation'' (i.e. , the position that "an Incident of 
moderate frequency should not generate a more serious plant condition without other 
faults occurring Independently") . 

For the NRC staffs compliance backfit conclusion to be valid, both of these determlnatlons must 
meet the above compliance backflt standard by involving failure to meet known and established j 
standards of the Commission. I 
In the first of these determinations, the NRC staff's compliance backfit is based on the 
assumption in the Backfit SE that the PSV fails to reclose given the absence of "ASME water 
qualification documentation." As indicated in the Backfit SE, the Uprate SE Involved a technical 
evaluation of safety valve capability and likely performance under water-discharge conditions 
rather than a simple assumption of a failure. The NRR Appeal Decision indicates tha,l "the 2001 / 
and 2004 [license amendment] approvals occurred because the NRC staff understood the PSVs I 
to be qualified for water relief when , in fact, they were not." 

The Panel carefully considered these views and has reviewed the relevant documents Including 
the licensee's responses to the NRG staff's RAls,60 the NRR technical branch's SE input,li1 and I 
the Uprate SE. The Panel did not find any evidence that the licensee had claimed or the NRC 
staff had believed that the valves were "qualified" in an ASME BPV Code certification sense; 
rather, the record shows thorough consideration of the test ing conducted on valves of the type 
installed at the plant and a well -informed technical judgment that this testing provided 
appropriate qualification. 

On the basis of its Independent review, the Panel concluded that the NRC staff who prepared 
the Uprate SE did not misunderstand the qualification status of the PSVs and that it was not a 
mistake to undertake a review of or make a technical ly based safety finding on the likely / 
successful performance of the valves. In the Panel's opinion, the act(ons of the Reactor 
Systems Branch in 2001 to reach out to the Division of Engineering's Mechanical Engineering 

1 Branch for expert technical review assistance was both appropriate and commendable. !,\fter 
p onsiderin_g_the materials presented ~ the licensee in sup port of the tt3§005t J-AR and -··-·--
discussing the review with one of the Involved managers, the Panel found no Indication that the 
senior reviewer evaluating the topic in 2001 was misled regarding the qualification status of the 
PS Vs , but rather used his expert judgment in determining the appropriate level of qualification 
for a technically complex topic for which there was not a single accepted approach . For these 
reasons. the Panel concluded that the NRC staff review documented in the Uprate SE was not 
based on omissions or mistakes of fact. 

60 ComEd 2000b, Exelon 2001 
61 NRC 2001a 
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The Panel concluded that three related technical and regulatory positions related to the PSVs 
(separate from the issue of the non-escalation position) underpin the backfit: 

1. ASME water qualification (certification) documentation is required if a valve is to be 
assumed to reclose after passing water. 

2. Water discharge through a steam-qualified valve will cause that valve to stick in its fully 
open position. 

3. PSVs are subject to a single-failure assumption. 

In the Panel's view, none of these three positions were "known and established standards of the 
Commission" in 2001 or 2004 for determining when it was appropriate to assume a failure of 
PSVs to reseat. In fact, they were not "known and established standards of the Commission" in 
2005 (when RIS 2005-29 was issued) or 2006 (when the Beaver Valley EPU was approved} or 
2007 (when Revision 2 to SRP Sections 15.5.1 - 15.5.2 was issued). 

Moreover, these positions do not appear to be "established standards of the Commission" at 
present. The 2007 version of SRP Sections 15.5.1 - 15.5.2 allows credit for PORVs and PSVs if 
they have been "qualified for water relief ." The NRC staffs determination that ASME BPV Code 
certification is necessary first appears in the Backfit SE arnd is not addressed in any of the final 
NRC requirements or guidance documents reviewed by the Panel. The determination that 
application of the single failure criterion is necessary first appears in the draft Revision 1 to RIS 
2005-29, which is still under development, and is not included in any final NRC requirement or 
guidance document reviewed by the panel. 

The Panel concluded that the standard in place in 2001 and 2004 and at present is simply that 
the failures of PSVs need not be assumed to occur following water discharge if the likelihood is 
sufficiently small, based on well-informed staff eng1ineering judgment. In earlier documents 
addressing this topic, beginning with NUREG-0737, it is the Panel's view that the use of the 
word "qualified" or "qualification" implies a general demonstration of capability, such as in the 
EPRI testing done in response to TMI Action Plan Item 11.0.1. In light of this standard, the Panel 
concluded that, when preparing the Uprate SE and the Setpoint SE, the NRC staff exercised 
reasonable and well-informed engineering judgment to conclude that the PSVs were unlikely to 
stick open. 

Overall , the Panel concluded that the NRC staff's position on valve qualification in the 
Backfit SE is a new or modified interpretation of what constitutes compliance in addressing 
potential PSV failures following water discharge. Although this new staff position represents a 
well-intentioned and conservative approach that could provide additional safety margin, the 
Panel concluded that it does not provide a basis for a compliance backfit. 

Finally, in the absence of a PSV failure to reseat, tlhe Panel concluded that the concerns 
articulated by the NRC staff in the Backfit SE related to event classification, event escalation, 
and compliance with 10 CFR 50.34(b) and GDCs 15, 21, and 29 are no longer at issue. 

The Panel's findings, therefore, support the Exelon backfit appeal. 

6 ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backfit appeal, the Panel believes it is important 
to acknowledge, and for the NRC staff and licensees to appreciate, that water discharge 
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through a PSV not specifically designed for such service is undesirable and should be 
minimized or avoided as a matter of conservative engineering and prudent operations. This is 
reinforced by the information provided in NSAL-93-013 and its Supplement 1, and the actions by 
various licensees in response to these documents, as well :as the limited scope of the EPRI 
testing conducted over 30 years ago. 

Operator training, control room procedures to terminate the event before pressurizer filling, and 
use of PORVs rather than reliance on PSVs. are clearly pre:ferred and prudent measures, 
whether they form the facilities' UFSAR licensing basis and are assumed in the accident 
analyses or not. 

The PSVs in question were designed for steam service. Steam relief is their normal service 
condition and applies to their ASME BPV Code certification. The Panel supports the previous 
NRG staff determinations for Byron and Braidwood and certain other plants that PSVs 
experiencing water discharge during an abnormal or accide:nt condition need not be assumed to 
fail since there was a reasonable and technically well-informed engineering judgement to the 
contrary. However, the Panel also considers the actions by various licensees to improve the 
reliability and performance of the PORVs to avoid water discharge through the PSVs to be 
prudent in light of the design specifications of the PSVs. 

The Panel considered but could not determine the extent tOI which the licensee for Byron and 
Braidwood addressed crediting water discharge through thE~ PSVs, PORVs, or PORV block 
valves in the Byron and Braidwood inservice testing programs. The Panel recognizes that the 
difference between the intended use of these valves for ovmpressure protection and their 
infrequent use in response to certain plant events might be considered in implementing 
appropriate inservice testing activities. 

The Panel notes that water discharge through various pressurizer valves is not a new issue 
because water discharge has always been credited (by the licensee for Byron and Braidwood 
and other licensees) for the feedwater line break analysis In UFSAR Section 15.2.8. 

On the basis of its review, the Panel also noted that the issue of pressurizer valve performance 
following water discharge appears to have generic applicability, and is not specific to only Byron 
and Braidwood. The Panel believes that resolution of this issue would have benefited from 
consideration of the generic nature of the issue through the appropriate NRC processes. The 
Panel included the information it gathered and assessed to reach its conclusion regarding the 
generic nature of the issue in Appendices Band C of this mport. Should the NRG staff 
undertake a generic look of the Issues, it should, among other things, consider the information 
presented and questions raised in those appendices. The review should also include a 
reassessment of the information and staff positions communicated in RIS 2005-29, as well as 
those included in its proposed Revision 1, which is currently under development, to determine 
whether or not these documents include new staff positions with the potential for inappropriate 
or unintended backfitting. As part of any generic assessment, the Panel also recommends that 
staff determine whether the information in RIS 2005-29 andl its proposed Revision 1 should be 
incorporated into a regulatory guide or another guidance document. 
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APPENDIX A: HISTORY OF THE BACKFIT RULE AND THE COMPLIANCE 
EXCEPTION 

The Backfit Rule 

Title 10 of the Code of Federal Regulations (1 O CFR), Section 50.109, "Backfitting," was 
originally promulgated in 1970.62 Because of perceived deficiencies in the rule, the U.S. Nuclear 
Regulatory Commission (NRC) substantially revised it in 1985.63 The 1985 rule was challenged 
in court, and the U.S. Circuit Court for the District of Columbia (D.C. Circuit) vacated this rule in 
its entirety. The D.C. Circuit took this action because it concluded that the revised rule could be 
interpreted to allow the NRC to consider costs in defining or redefining what is required for 
adequate protection of the public health and safety.64 In response, the NRC revised the Backfit 
Rule in 1988 to remove any implication that costs could be considered in defining or redefining 
adequate protection .65 The 1988 revisions only differed from the 1985 rule to the extent 
necessary to address the court's concerns. The 1988 rule was also challenged in court, but this 
time the D.C. Circuit upheld the rule.66 

In its current form, 10 CFR 50.109(a)(1) defines backfitting as 

... the modification of or addition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position ... . 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." 10 CFR 
50.109(a)(4 )(i). The second and third exceptions relate to actions ensuring adequate protection 
or to actions that involve defining or redefining adequate protection. 10 CFR 50.109(a)(4 )(ii)-(iii). 

62 AEC 1970 (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
63 NRC 1985 
64 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 824 F.2d 108, 119-20 (1987). 
65 NRC 1988b 
66 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 880 F.2d 552 (1989). 
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Commission Policy 

The Commission addressed its intended application of the compliance exception in the 1985 
rulemaking :67 

The compliance exception is intended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard. 

In the 1985 rule, the Commission acknowledged that staff interpretations of regulations are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit."68 The Commission also stated, "Many of the most important changes in plant 
design , construction, operation, organization , and training have been put in place at a llevel of 
detail that is expressed in staff guidance documents which interpret the intent of broad , 
generally worked [sic] regulations. "69 

Backfitting Guidance 

Extensive information regarding the appropriate implemerntation of backfitting is provided in 
NUREG-1409.7° Relevant excerpts from this guidance are provided below. 

Applicable Regulatory Staff Positions 

According to NUREG-1409, to be a backfit, "a new or revised staff position or requirement must 
be involved , that is, there must be a change in content or applicability of the previously 
applicable regulatory staff position (in the direction of increased safety requirements) .... " An 
applicable regulatory staff position is a requirement or position already specifically imposed on 
or committed to by a licensee. Examples of applicable regulatory staff positions include: 

• legal requirements, as in explicit regulations, orders, and plant licenses and in 
amendments, conditions, and technical specifications 

• written licensee commitments such as those contained in the final safety analysis report, 
licensee event report.s, and docketed correspondence, including responses to NRG 
bulletins, generic letters, inspection reports, or notices of violation and confirmatory 
action letters 

• NRG staff positions that are documented explicit interpretations of more general 
regulations and are contained in documents such as the Standard Review Plan, branch 
technical positions, regulatory guides, generic letters, and bulletins 

A similar list of examples is provided in Manual Chapter 0514,71 which is also included as 
Appendix D to NUREG-1409. Manual Chapter 0514 was referenced in the 1988 rulemaking, 

67 NRC 1985, at 38103 
sa Id. at 38102 
69 Id. at 38103. The 1988 rulemaking neither revised the compliance exception as stated in the 1985 rule 
nor provided additional guidance on its interpretation. 
70 NRC 1990c 
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and a working draft was provided to the Commission for information in SECY-88-102.72 Manual 
Chapter 0514 provides a definition of "applicable regulatory staff positions" that is slightly more 
detailed than the definition in NUREG-1409. This definition from Manual Chapter 0514 is quoted 
below, with additional detail beyond NUREG-1409 emphasized in underlined text. 

Applicable regulatory staff positions are those already specifically imposed upon 
or committed to by a licensee at the time of the identification of a plant-specific 
backfit, and are of several different types and sources: 

a. Legal requirements such as in explicit regulations, orders, plant licenses 
(amendments, conditions, technical specifications). Note that some regulations 
have update features built in, as for example, 10 CFR 50.55a, Codes and 
Standards. Such update requirements are applicable as described in the 
regulation. 

b. Written commitments such as contained in the [Final Safety Analysis Report], 
[Licensee Event Reports], and docketed correspondence, including responses to 
Bulletins, responses to Generic Letters, Confirmatory Action Letters, responses 
to Inspection Reports, or responses to Notices of Violation . 

c. NRC staff positionsll that are documented, approved, explicit interpretations of 
the more general regulations, and are contained in documents such as the 
[Standard Review Plan] , Branch Technical Positions, Regulatory Guides, Generic 
Letters, and Bulletins; and to which a licensee or an applicant has previously 
committed to or relied upon. Positions contained in these documents are not 
considered applicable staff positions to the extent that staff has, in a previous 
licensing or inspection action, tacitly or explicitly excepted the licensee from part 
or all of the position .74 

How Regulatory Positions are Established 

NUREG-1409 provides responses to a number of questions regarding backfitting. The following 
response was given to questions asking, "Is it appropriate for the NRC staff to rely on informal 
or formal communications to other licensees as official NRC positions? What about NRC tacit 
approval of documents?" 

Informal or formal communications to one licensee are not official positions to all 
licensees. Section 053 of Manual Chapter 0514 identifies what can be applied as 
official staff positions in a plant-specific context. They are legal requirements 
such as contained in explicit regulations, orders , and plant licenses; written 
commitments such as contained in final safety analysis reports, licenses event 
reports, and docketed correspondence; and documented, approved explicit 
interpretations such as contained in the [Standard Review Plan], branch technical 
positions, regulatory guides, generic letters, and bulletins. Orders, licenses, and 
written commitments are applicable only to a particular licensee. 

71 NRC 1988c 
72 NRC 1988a 
73 Requirements may be imposed by rule or order. Staff interpretations such as examples of acceptable 
ways to meet requirements are not requirements in and of themselves. 
74 Imposition of a staff position from which a licensee has previously been excepted is a backfit. 
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If the NRC staff previously exempted a licensee from a legal requirement or 
approved position, it is not applicable to that licensee for the purpose of backfit 
consideration. Explicit exemption would be done formally in writing. The 
Appendix to NRC Manual Chapter 0514 discusses tacit approval under 
reanalysis of issues. Two situations are covered. In the first case, staff review of 
a previously accepted licensee action or program may result in a requested 
change. This would be classified as a backfit because it represents a change in a 
previous staff position and would require a backfit analysis (or a documented 
evaluation if it meets one of the exceptions listed in the backfit rule). In the 
second case, a licensee submittal committing to a specific course of action that 
has not received timely NRC staff review is implemented by the licensee. In this 
case, it is considered that the NRC staff tacitly accepted the licensee's action 
since timely notice to the contrary was not given. If the NRC staff subsequently 
adopts a different position and requests a change in the licensee action, this 
change may be classified as a backfit and thus require a backfit analysis (or a 
documented evaluation if it meets one of the exceptions listed in the backfit rule). 

NUREG-1409 also addresses a question regarding tacit approvals by an inspector: "If an 
inspector has previously accepted (i.e., provided tacit approval of) a licensee's method, does a 
specific request for change constitute a backfit and if so, is a backfit analysis required?" The 
response is: 

Cases where an inspector provides tacit approval are relatively rare. Simply not 
challenging a licensee's practice normally would not be considered tacit 
approval. The only example provided in Manual Chapter 0514 is a case where 
the NRC has indicated tacit approval by not acting in a reasonable time on a 
licensee submittal and the licensee has moved ahead to implement the proposal 
described in the submittal. For the purpose of this question, it would most likely 
arise in connection with review of a licensee response to an inspection report. 

Explicit approval could be provided in an inspection report that states that a 
particular approach is acceptable. However, conclusions of that nature are 
usually made in [safety evaluations] rather than inspection reports. 

Compliance Backfit Guidance 

NUREG-1409 gives the following response to the question, "[h]ow does the backfit rule apply to 
new staff positions that reflect an evolving understanding of technical issues?" 

An evolving understanding of issues does not, by itself, define which category f its 
a particular backfit. Judgment must be applied to the facts of each particular case 
to determine whether the backfit is for compliance, to provide adequate 
protection, to redefine adequate protection, or to achieve a cost-justified 
substantial safety enhancement. For example , with regard to compliance, the 
1985 statement of considerations for 1 O CFR 50.109 indicates that "the 
compliance exception is intended to address situations where the licensee has 
failed to meet known and established standards of the Commission because of 
omission or mistake of fact .... new or modified interpretations of what constitutes 
compliance would not fall within the exception .... " 

NUREG-1409 also provides an example where an evolving understanding of technical issues 
resulted in a compliance backfit that was apparently justified for at least some licensees. In 
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response to industry claims that Bulletin 88-11 75 lacked any backfitting justification, the NRC 
staff responded: 

Although the justification was not printed in the bulletin, NRC Bulletin 88-11, 
"Pressurizer Surge Line Thermal Stratification ," was justified as a backfit. It is an 
example of a backfit that was determined by the responsible NRC official to be 
required as a matter of compliance with existing requirements and commitments. 
The CRGR reviewed the bulletin and concurred . The regulations currently require 
licensees to meet the applicable codes of the American Society of Mechanical 
Engineers (ASME), Boiler and Pressure Vessel Code. Because of the NRC 
staffs concern with the integrity of the surge line, licensees were requested to 
perform their fatigue analysis in accordance with the latest ASME Section Ill 
requirements that incorporate high cycle fatigue analysis. The justification 
provided by the NRC staff was that previously unconsidered thermal stratification 
phenomenon may invalidate the existing analysis performed to confirm the 
integrity of the surge line. 

Subsequently, it was understood that some licensees believed that the NRC 
staffs rationale was in error because they were not committed to the latest 
ASME Section Ill requirements by virtue of their license commitment. However, 
the issue became moot because these licensees undertook the analysis 
voluntarily in view of the safety importance of the issue and the fact that previous 
versions of the ASME Code did not completely address the concern. 

75 NRC 1988e 
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APPENDIX B: QUALIFICATION OF PRESSURE RELIEF VALVES IN 
NUCLEAR POWER PLANTS IN RESPONSE TO THE TMl-2 ACCIDENT 

Byron and Braidwood Design and Code Requirements 

Nuclear power plants in the United States use various types of pressure relief valves to protect 
personnel and equipment from overpressure events within reactor fluid systems. Pressure relief 
valves include safety valves, safety relief valves, and relief valves , with different designs, 
operating conditions, and requirements. The American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (BPV Code), Section Ill , Division 1, specifies 
requirements for the design, operation, insta llation, and testing of pressure relief valves used for 
various functions in nuclear power plants.76 For example, the ASME BPV Code (2007 Edition) in 
Article NB-7000, Overpressure Protection, specifies requ iirements for several service conditions: 

• steam and air or gas service for safety valves; 

• steam, air or gas, and liquid service for safety relief valves; 

• liquid service for relief valves; and 

• steam, air or gas, and liquid service for pilot operated or power actuated pressure relief 
valves. 

The ASME Code for Operation and Maintenance of Nuclear Power Plants (OM Code) provides 
requirements for the preservice and inservice testing (1ST) programs for pressure relief valves in 
nuclear power plants. 

Byron, Units 1 and 2 (Byron) and Braidwood, Units 1 and 2 (Braidwood) are Westinghouse
designed pressurized-water reactors (PWRs) that received their construction permits under 
Title 1 O of the Code of Federal Regulations (1 O CFR), Part 50, in December 1975. The 
pressurizer for each unit is equipped with three pressurizer safety valves (PSVs) and two 
power-operated relief valves (PORVs). The three PSVs are Crosby Model HP-BP-86, size 6M6 
(6-lnch), spring-loaded pop type, opened by direct fluid pressure. The PORVs are Copes-Vulcan 
Model 0 -100-160 3-inch pneumatic-actuated globe valves that respond to a signal from the 
pressure sensing system or to manual control. Each PORV can be isolated by a motor-operated 
block valve. 

The ASME BPV Code of record for the design of the PSVs at Byron and Braidwood is the 1971 
Edition through the Winter 1972 addenda of the ASME BPV Code, Section Ill. The ASME BPV 
Code applicable to Byron and Braidwood includes requirements for overpressure protection, 
including the following : 

• Section NB-7300, "Overpressure Protection Report, " in NB-7320(f) requires that the 
report include the redundancy and independence of the pressure-relief devices and their 
associated pressure-sensing and controls systems employed to preclude a loss of 
overpressure protection in the event of a failure of any pressure-relief device, or its 
sensing element, or its associated control , or an external power source. 

76 References to Individual ASME Code publications are not provided in Appendix D, but they are publicly 
avall'able from ASME for a fee. 
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• 

Paragraph NB-7411 , "Relieving Capacity of Pressure-Relief Devices." specifies that the 
total rated relieving capacity shall be sufficient to prevent a rise in pressure of more than 
10 percent above system design pressure (at design temperature) Within the pressure
retaining boundary of the system, under any pressure transient anticipated to arise as 
summarized in the Overpressure Protection Report. 

Paragraph NB-7421 , "Required Number and Capacity of Pressure-Relief Devices for 
Nuclear Systems.'' states that the required relieving capacity intended for overpressure 
protection of a nuclear power system or portions of the system shall be secured by the 
use of at least two pressure-relief devices. 

ommc,nc I• Mli The statement Is that 

/ 
they may be assumed to reseat only if 
qualified, Whioh implies what Is stated 
here but does not direct/ state 1t. 

I 

I 
I 
I 

At the time of the Byron and Braidwood operating license review, Revision 1 of Standard / 
Review Plan (SRP) Sections 15.5.1-15 .5.2 and Section 15.6.1 provided general staff guidance J 
for these plant transients.77 In March 2007, the NRC staff issued Revision 2 to these SRP / 
sections with significantly more detail , including a statement (11d1 tl111 hat PSVs and PORVs __ l 
are assumed to fail open if they relieve water without being qualifled.78 

Actions Following Three Mile Island, Unit 2 Accident 

The accident at Three Mile Island, Unit 2 (TMl-2) on March 28, 1979, included failure of a PORV 
on the pressurizer to reclose properly during the event. Based on lessons learned from the 
TMl-2 accident. the NRC issued recommendations regarding performance testing of safety and 
rel ief valves used in nuclear power plants In NUREG-0578 ,79 In particular, the NRC staff 
recommended in Section 2.1.2, "Performance Testing for BWR (boiling-water reactor] and PWR 
Relief and Safety Valves." of NUREG-0578 that nuclear power plant licensees commit to 
provide performance verification by full-scale prototypical testing for all relief and safety valves. 

In October 1980, the NRC issued a letter to all then-operating nuclear power plants and 
applicants for operating li censes and holders of construction permits forwarding NUREG-0737.BO 
TMI Action Plan Item 11 .D.1 in NUREG-0737 specified the NRC position that PWR and BWR 
licensees and applicants shall conduct testing to "qualify" the reactor coolant system (RCS) 
relief and safety valves under expected operating conditions for design-basls transients and 
accidents. The detailed clarification In NUREG-0737 of this NRC position specified the following: 

Licensees and applicants shall determine the expected va lve operating 
conditions through the use of analyses of accidents and anticipated operational 
occurrences referenced in Regulatory Guide 1.70, Revision 2. The single failures 
applied to these analyses shall be chosen so that the dynamic forces on the 
safety and relief valves are maximized . Test-pressures shall be the highest 
predicted by conventional safety analysis procedures. [RCS] relief and safety 
valve qualification shall include qualification of associated control circuitry, piping, 
and supports. as well as the valves themselves. 

A. Performance Testing of Relief and Safety Valves--The following information 
must be provided In report form by October 1, 1981 : 

fl NRC 1981b and NRC 1981c 
7~ NRC 2007b and NRC 2007c 
79 NRC 1979a 
so NRC 1980b and NRC 1980c 
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(1) Evidence supported by test of safety and relief valve functionability for 
expected operating and accident (non-[anticipated transient without scram]) 
conditions must be provided to NRG. The testing should demonstrate that the 
valves will open and reclose under the expected fl,ow conditions. 

(2) Since it is not planned to test all valves on all plants, each licensee must 
submit to NRC a correlation or other evidence to substantiate that the valves 
tested in the EPRI (Electric Power Research Institute) or other generic test 
program demonstrate the functionability of as-installed primary relief and safety 
valves. This correlation must show that the test conditions used are equivalent to 
expected operating and accident conditions as prescribed in the final safety 
analysis report (FSAR). The effect of as-built relief and safety valve discharge 
piping on valve operability must also be accounted for, if it is different from the 
generic test loop piping. 

(3) Test data including criteria for success and failure of valves tested must be 
provided for NRC staff review and evaluation. These test data should include 
data that would permit plant-specific evaluation of discharge piping and supports 
that are not directly tested. 

In describing the type of review to be conducted for this regulatory position, the NRG staff stated 
the following: 

Pre-implementation review will be performed for EPRI and BWR test programs 
with respect to qualification of relief and safety valves. Also, the applicants' 
proposal for functional testing or qualification of PWR valves will be reviewed. 
Post-implementation review will also be performed of the test data and test 
results as applied to plant-specific situations. 

In specifying the documentation required to satisfy this regulatory position, the NRG staff stated 
the following: 

Pre-implementation review will be based on EPRI, BWR, and applicant 
submittals with regard to the various test programs. These submittals should be 
made on a timely basis as noted below, to allow for adequate review and to 
ensure that the following valve qualification dates can be met: 

Final PWR (EPRI) Test Program--July 1, 1980 

Final BWR Test Program--October 1, 1980 

Block Valve Qualification Program--January 1, 1981 

Post-implementation review will be based on the applicants' plant-specific 
submittals for qualification of safety relief valves and block valves. To properly 
evaluate these plant-specific applications, the test data and results of the various 
programs will also be required by the following dates: 

PWR (EPRl)/BWR Generic Test Program Results--July 1, 1981 

Plant-specific submittals confirming adequacy of safety and relief valves 
based on licensee/applicant preliminary review of generic test program 
results--July 1, 1981 
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Plant-specific reports for safety and relief valve qualification--October 1, 
1981 

Plant-specific submittals for piping and support evaluations--January 1, 
1982 

Plant-specific submittals for block valve qualification--July 1, 1982 

EPRI Testing 

In October 1982, EPRI issued NP-2670-LD to address testing of PORVs.81 This report has been 
referenced by certain licensees (e.g., Section 15.2.14 of the North Anna, Units 1 and 2 Updated 
Final Safety Analysis Report (UFSAR)82) . 

In December 1982, EPRI issued NP-2628-SR, which described safety and relief valve tests for 
types of valves in service at nuclear power plants.83 In particular, Section 3.5 documented the 
testing of Crosby safety valves similar to the PSVs at Byron and Braidwood , including two water 
tests. The report indicated chattering of the safety valves with subsequent inspection finding 
galled surfaces and damage to internal parts. Section 4.6 documented testing of Copes-Vulcan 
relief valves similar to the pressurizer PORVs at Byron and Braidwood, although the extent of 
water testing was not fully described. The report indicated no damage found during the 
inspection of the Copes-Vulcan relief valves. The report did not indicate any failures of the 
Crosby or Copes-Vulcan valves to reseat after discharging water during the testing . 

EPRI also published NP-2770-LD in the early 1980s to describe the testing of PWR primary 
system safety valves. Volume 1, issued in December 1982, provides a summary of the test 
program and its results .84 Section 4.5 of Volume 1 indicates that the following tests were 
performed on the Crosby 6M6 PSV: 11 steam tests with filled loop seals, 3 steam-to-water 
transition tests, and 2 water tests . The report states that the valve experienced chatter during 
the tests, and one water test had to be terminated. The individual volumes of EPRI NP-2770-LD 
discuss the test results for each specific PSV type. Volume 6, issued in March 1983, provides 
the test details for the Crosby 6M6 PSV. 

Westinghouse Evaluation of EPRI Testing 

In July 1982, the Westinghouse Owners Group (WOG) submitted WCAP-10105.85 In 
WCAP-10105, the WOG indicated that the design specification for PSVs in Westinghouse
designed nuclear power plants is for steam service only. Based on a review of the EPRI test 
data, the WOG concluded that the valves performed with chatter, but did not identify any valve 
damage. 

In January 1988, Westinghouse issued WCAP-11677, which compared the EPRI test data with 
feedwater line break safety analyses.86 Westinghouse determined that all nuclear power plants 
addressed in the EPRI testing had PSVs that would operate reliably during water discharge. 
Westinghouse evaluated the performance of the Crosby 6M6 PSVs during the EPRI tests, and 

81 EPRI 1982a 
82 VEPCO 2015 
83 EPRI 1982b 
84 EPRI 1982c 
85 WOG 1982 
86 Westinghouse 1988 
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considered that the performance involved less significant flutter (half lift motion) than the chatter 
(full lift motion) determined in the EPRI report. Westinghouse concluded that the Crosby 6M6 
PSV can pass slightly subcooled water at a minimum up to three times without damage. 

Byron and Braidwood Ucensing and Response to TMI Requirements 

The NRC safety evaluation reports (SERs) associated with the issuance of the operating 
licenses for Byron and Braidwood included evaluation of the TMI Action Plan items.87 In the 
introduction to the Braidwood SER, the NRC staff stated that the review and evaluation of 
compliance by the applicant with the licensing requirements established in NUREG-06,6088 and 
TMI Action Plan Item 11.D.1 were incorporated into the reviews summarized throughout the SER. 

Appendix E, "Requirements Resulting from TMl -2 Accident, " to the Byron and Braidwood 
UFSAR in Section E.23, "Relief and Safety Valve Test Requirements (11.D.1 )," references the 
1982 transmittal from Consumers Power of a test report for the EPRI safety and relief valve test 
program.89 The UFSAR states that the final evaluation of the data indicated that the relief and 
safety valves will perform their intended functions for all expected fluid inlet conditions. The 
UFSAR also references the October 1982 licensee evaluation of the adequacy of the rel ief and 
safety valves that had been submitted to the NRC.90 

In Supplement 1 to the Braidwood SER,91 in Section 3.9.3.3, "Design and Installation of 
Pressure Relief Devices ," the NRC staff stated that EPRI had completed a full-scale valve 
testing program and referenced the July 1982 submittal of WCAP-10105. The NRC staff stated 
that the applicant responded to a requirement to demonstrate operability of these valves 
through submittals dated July 1, 1982, October 26, 1982, and December 30, 1983. On the basis 
of a preliminary review, the NRC staff concluded that the applicant's general approach to 
responding to this item was acceptable, and provided adequate assurance that the RCS 
overpressure protection systems at Braidwood could adequately perform their intended 
functions. The NRC staff stated that if the detailed review revealed that modifications or 
adjustments to safety valves, PORVs, PORV block valves, or associated piping, would be 
needed to ensure that all intended design margins were present, the NRC staff would require 
that the applicant make appropriate modifications. The NRC staff categorized this issue as a 
Confirmatory Item. The NRC issued operating licenses for all four Byron and Braidwood Units 
between February 1985 and May 1988. 

Closure of TMI Action Pllan Item 11.D.1 for Byron and Braidwood 

Following the issuance of the operating licenses, the NRC staff documented its review of the 
response to TMI Action Plan Item 11.D.1 for Byron and Braidwood via two letters that transmitted 
similar Technical Evaluation Reports (TERs) developed by Idaho National Engineering 
Laboratory (INEL).92 In its letters, the NRC staff indicated that the licensee should develop and 
adopt plant procedures to inspect the pressurizer valves after each lift involving loop seal or 
water discharge. The TERs described the INEL review of the EPRI testing of PSVs and PORVs 

87 NRC 1983 and NRC 1986b (Braidwood), NRC 1984 and NRC 1987a (Byron) 
BB NRC 1980a 
B9 Consumers 1982 
90 ComEd 1982 
91 NRC 1986b. Similar discussion appears in NRC 1984 for Byron, and NRC 1987a (also for Byron) states 
that TMI Action Plan Item 11.0.1 had been closed in NRC 1984. 
92 NRC 1988c (Byron) and NRC 1990a (Braidwood) 
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similar to the Byron and Braidwood pressurizer valives. The TERs concluded that Byron and 
Braidwood had provided an acceptable response to TMI Action Plan Item 11.D.1. 

Section 4.2.3, "Extended High Pressure Injection [HPI] Event," of the TERs stated that the 
potential for water discharge in extended HPI events can be disregarded for an extended high 
pressure injection event because at least 20 minutes would be available for operator action. 

Water discharge was evaluated, however, in Section 4.2.2, "FSAR Liquid Transients," of the 
TE Rs. This section discussed the evaluation of the PSVs and PO RVs for feedwater line break 
accidents that would include water discharge, and determined that the EPRI tests were 
applicable to the Byron and Braidwood PSVs and PORVs. 

In addition, Section 4.3.1, "Safety Valves," and Section 4.3.2, "Power Operated Relief Valves," 
of the TERs determined that the performance of the PSVs and PO RVs was acceptable based 
on the EPRI tests, including water discharge tests. The TERs indicated that the PSV had two 
applicable tests: a loop seal steam-water transition test where the valve opened, chattered and 
stabilized to close; and a saturated water test where the valve opened with water, chattered, 
and stabilized. The TERs indicated that the PORV opened and closed on demand in the loop 
seal steam-water transition test, with a bending moment that was evaluated by analysis. 
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APPENDIX C: CONCERNS REGARDING PERFORMANCE OF 
PRESSURIZER VALVES UNDER WATER FLOW CONDITIONS 

Westinghouse Nuclear Safety Advisory Letter 

In 1993 and 1994, Westinghouse issued Nuclear Safety Advisory Letter (NSAL) 93-013 ...D.Q__its 
Supplement 1 to operating nuclear power plants (including Byron and Braidwood).93 These 
advisories resulted from Westinghouse's discovery that potentially nonconservative 
assumptions were used in the licensing analysis of the Inadvertent Operation of the Emergency 
Core Cooling System at Power (IOECCS) event. 

In NSAL-93-013, Westinghouse recommended that licensees determine whether their 
pressurizer safety relief valves (PSRVs)~ are capable of closing following discharge of 
subcooled water. Westinghouse noted that the PSRVs might have been designed or "qualified" 
to relieve subcooled water. Westinghouse indicated that water discharge through the power
operated relief valves (PORVs) is not a concern, because the PORV block valves can be used 
to isolate the PO RVs if they fail to close. If the PSRVs are not designed or qualified for 
subcooled water discharge, Westinghouse recommended that licensees re-evaluate the 
IOECCS event with three possible options of (1) reducing emergency core cooling system 
(ECCS) flow used in the safety analysis , (2) using a less restrictive operator response time, or 
(3) crediting the use of one or more PORVs to help mitigate the event. 

In Supplement 1 to NSAL-93-013, Westinghouse informed licensees of a potential reduced time 
for operator action if a positive displacement pump is in service. Westinghouse also advised 
licensees to qualify the PSRVs and the piping downstream of the PS RVs and PORVs if water 
discharge from the pressurizer were predicted. 

Some licensees of operating nuclear power plants informed the NRC of their actions to address 
the potential concerns regarding water discharge from pressurizer safety valves (PSVs) and 
PORVs. A sample of actions by nuclear power plant licensees is summarized below in the 
"Plant-Specific Actions" section . 

Additional NRC Generic Communications and Guidance 

In 2003, the NRC staff issued a review standard for extended power uprate (EPU) reviews.95 

Item 8 on page 7 of the review standard states that pressurizer level should not be allowed to 
reach a pressurizer water-solid condition . 

In 2005, the NRC issued Regulatory Issue Summary (RIS) 2005-29 to notify nuclear power 
plant licensees of a concern identified during reviews of power uprate requests .96 In RIS 2005-
29, the NRC staff stated that typically Condition II scenarios97 involve discharging water through 
relief or safety valves that are not qualified for water discharge. The NRC staff stated that these 
valves are then assumed to fail in the open position and create a small-break loss-of-coolant 

93 Westinghouse 1993 and Westinghouse 1994 
0 •1 Although Wesl1t1ghou:;e used lhe t rm PSRVs, the specific valve!> lut Byron and Braidwood should b 
designated as "safety valve " gr "Qrnssurizer sa~ tv valves" as they are by the manufacturer in the ASME 
BPV Code. and by the licensee 
95 NRG 2003 
96 NRG 2005b 
97 As defined in American Nuclear Society (ANS) Standard 51 .1/N18.2-1973 (ANS 1973). 
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accident (LOCA). The NRC staff stated that it was concerned that some licensees may be 
crediting PORVs without qualification for water discharge and without establishing additional 
restrictions to ensure the availability of PORVs and block valves. The NRC staff stated that the 
advice in Westinghouse NSAL-93-013 to use the PORV block valves to isolate the PORVs is 
inconsistent with the non-escalation position. 

In draft Revision 1 to RIS 2005-29, the NRC staff addresses the specific ANS Condition II 
scenarios of chemical volume and control system (CVCS) malfunction, inadvertent opening of a 
PORV or PSV (IOPSRV), and the IOECCS event.98 Regarding the eves malfunction, the NRC 
staff states that performing only a reactivity anomaly analysis or assuming that th is malfunction 
is not as severe as the IOECCS event is not acceptable. Regarding the IOPSRV event, the 
NRC staff stated that inadvertent opening of PSV or PORV could continue as an ANS 
Condition Ill small break LOCA and fails to meet the non-escalation position. Regarding the 
IOECCS event, the NRC staff states that five of the alternative approaches in NSAL-93-013 fa il 
to meet the non-escalation position. The NRC staff indicated that these unacceptable alternative 
approaches are: 

1. closing the block valve , 

2. assuming that the PORV is not operable, 

3. addressing a stuck-open PORV or PSV as a separate ANS Condition II event, 

4. determining that a stuck-open PORV or PSV is not as severe as a small break LOCA, or 

5. determining that RCS loss through PORV is made up by ECCS flow. 

Additional General PSV/PORV Information 

In 2004 , EPRI issued Technical Report 1011047, which evaluated the potential increase in 
failure rates following steam and liquid relief through safety valves based on expert judgement. s9 

The report found that the increase in failure rates is difficult to estimate because of limited data. 
However, the experts considered that repeated water discharge through safety valves might 
cause increased chatter, and therefore, an increased failure rate. 

In 2011 , the NRC summarized rel ief valve performance data in NUREG/CR-7037, based on a 
study by·the Idaho National Laboratory. 100 With respect to pressurizer PORVs, the report found 
four separate water discharge events at four PWR plants. The report estimated 698 total 
demands on these PORVs during their water discharge events with no failures to close. The 
report also summarized test data for three valve types from the Equipment Performance and 
Information Exchange (EPIX) database maintained by the Institute of Nuclear Power 
Operations. The report indicates two failures of PORVs to reclose during 2070 demands, but 
does not specify water or steam service for the EPIX test information . With respect to PSVs, the 
report indicates two failures out of four total demands following plant scrams, but does not 
indicate water or steam service. Following a request by the Panel , NRC staff from the Office of 
Nuclear Regulatory Research provided Licensee Event Report information indicating that the 
two PSV failures involved incomplete reseating of the valves with leakage of 25 and 200 gallons 

96 NRC 2015a 
99 EPRI 2004 
iO-O NRC 2011 
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per minute, respectively. The report summarized EPIX test data for PSVs as no failures to 
reclose during 1805 demands. 

Plant-Specific Actions 

Diablo Canyon 

In 1996, the licensee for Diablo Canyon Power Plant (Diablo Canyon) submitted a report of its 
evaluation under Title 10 of the Code of Federal Regulations (1 O CFR), Section 50.59, 
"Changes, tests and experiments," of the potential for an IOECCS event.101 The submittal 
included NSAL-93-013 and its Supplement 1 as enclosures. The licensee indicated that the 
PSVs had not been initially qualified for water discharge, lbut were subsequently qualified to 
discharge water for a brief period. The licensee indicated that WCAP-11677 (which evaluated 
the EPRI testing) was applicable and demonstrated that the PSVs were operable. 

In 2004, the NRC issued a license amendment for Diablo Canyon that allowed credit for 
actuation of the PORVs in response to inadvertent safety injection (SI) actuation, to avoid 
challenges to the PSVs. 102 To support the NRC staff's review, the licensee submitted additional 
information related to the capability of the PORVs to function adequately under conditions 
predicted for design-basis transients and accidents. 103 In response to a question regard ing the 
design adequacy of the PORVs if the pressurizer becomes water solid, the licensee stated that 
the PORV had no requirements for ASME BPV Code certification , but referenced a January 
1986 NRG letter that had accepted the adequacy of the PORV and block valve design and 
confirmatory testing for a range of fluid conditions (full pressure steam, steam to water 
transition , and subcooled water fluid) .104 

Salem 

In 1997, the NRC issued a license amendment revising the technical specification (TS) for 
Salem Nuclear Generating Station , Units 1 and 2 (Salem) to ensure that the automatic capability 
of the PORVs to relieve pressure would be maintained.105 In response to NSAL-93-013, the 
licensee determined that an inadvertent SI actuation at power could cause the pressurizer to 
become water solid . The PSVs would lift and discharge water if the automatic operation of the 
PORVs were not made available for reactor coolant system (RCS) depressurization early in the 
transient. In that the Salem PSVs were not designed to relieve water, it was noted that water 
discharge could cause the PSVs to fail in the open position . 

During the review, the NRC staff noted that the PORVs were not designed to "safety related" 
standards and, thus , could not be credited for automatic mitigation of an inadvertent SI actuation 
at power. In response, the licensee proposed an upgrade of the PORVs to eliminate the 
possibility that a single active failure of a PORV component could prevent the mitigation of an 
inadvertent SI actuation at power. As discussed in the NRC staffs safety evaluation (SE), the 
licensee implemented modifications to the PORV circuitry to qualify the upgraded circuitry as 
safety-related . 

101 PG&E 1996 
102 NRC 2004a 
103 PG&E 2003 
104 NRC 1986a 
105 NRC 1997 
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Regarding PORV performance, the licensee evaluated the PORV air accumulators and 
determined that they had sufficient capacity for the inadvertent SI event. The licensee also 
reported that endurance tests had been performed with five different trims (with different trim 
materials) on one PORV at Wyle Laboratories to demonstrate that (1) after 2000 consecutive 
operations, there were no packing leaks or packing gland adjustments required; (2) there was 
no diaphragm failure; and (3) the solenoid valve withstood 10,000 operations without any loss of 
function. Based on this information, the NRG staff concluded that the PORV performance was 
acceptable to mitigate an inadvertent SI event. 

Millstone 3 

In 1998, the NRG issued a license amendment for Mi llstone Nuclear Power Station, Unit 3 
(Millstone 3) that revised the TS to ensure that the capability of the PO RVs to relieve pressure 
would be maintained.106 The revised TS Bases stated that the PORVs and their associated 
piping had been demonstrated to be "qualified" for water discharge. The PORVs would prevent 
water discharge from the PS Vs, for which qualification for water discharge had not been 
demonstrated . The TS Bases also stated that the prime importance for the capability to close 
the block valve is to isolate a stuck-open PORV. In the SE, the NRG staff referenced a 
December 1997 Licensee Event Report that notified the NRG of the issue of potential failure of 
PSVs following water discharge. 101 

As part of this license amendment, the licensee upgraded the PORV circuitry, added additional 
PORV survei llance requirements , qualified the PORVs and associated piping for water 
discharge, and revised emergency procedures to allow plant operators additional time to 
terminate the event. With respect to the PORV circuitry, the NRG staff concluded that the PORV 
circuitry modifications qualified the PORV control circuitry as safety-related. With respect to 
PORV performance, the licensee reanalyzed the inadvertent SI event with the LOFTRAN 
computer code to determine the time available for operator action to make a PORV available 
and provide the mass and energy releases needed to qualify the PORVs and associated piping 
for water discharge. The licensee referenced EPRI testing that was said to generically resolve 
TMI Action Plan Items associated with PORVs and safety valve qualification for water and 
steam discharge, specifically the results from four tests of a Garrett PORV (such as used at 
Millstone 3) for water discharge.108 The licensee determined that the PORVs and associated 
piping are qualified for 1 hour of water discharge for an IOECCS event. The licensee also stated 
that the PORV manufacturer performed numerous cycle tests to verify the performance of the 
valve design , and also verified that valve seat leakage was acceptable. The licensee stated that 
the PORV block va lves had been evaluated for water discharge in accordance with the program 
established in response to Generic Letter (GL) 89-10. 109 The NRG staff found the licensee 
information regarding the qualification of the PORVs for water discharge during the inadvertent 
SI event to be acceptable. 

Callaway 

In 2000 , the NRG issued a license amendment for Callaway Plant, Unit 1 (Callaway) that 
revised the TS to change the PSV lift setting range .110 The changes also credited automatic 

106 NRC 1998 
101 Northeast 1997 
10s EPRI 1982a (Volume 11) 
109 NRC 1989 
110 NRC 2000 
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actuation of at least one PORV during an IOECCS event to prevent water discharge through the 
PSVs; to enable this credit, the licensee modified and upgraded the PORV circuitry to full 
Class 1 E. In its license amendment request 1111 the licensee had stated that the design function 
of the valves was not being changed and the conclusions documented in the NRC staff's 
previous evaluation of Callaway's response to TM I Action Plan Item II . D .1 112 were also 
unchanged. As a result, the licensee stated that the PORVs and associated discharge piping 
can accommodate water discharge. 

Byron and Braidwood 

In 1998, the licensee for Byron and Braidwood requested an amendment to its TS to take credit 
for automatic operation of the PORVs to mitigate an IOECCS event. 113 In the amendment 
request, the licensee stated that the PSVs hao not been qualified to reseat after passing 
subcooled liquid. The licensee stated that the PORVs at Byron and Braidwood are safety
related components with safety-related actuators and accumulator tanks, with PORV control 
circuits classified as safety-related . The licensee noted that some portions of the PORV circuitry 
are nonsafety-related, with improvements implemented in response to GL 90-06. 11 4 The 
licensee stated that the PORV block valves are within the scope of the GL 89-1 O program. 

In 1999, the NRC staff requested additional information related to concerns that the PORV 
circuitry did not meet the single fai lure criterion .115 The licensee reevaluated Its approach and 
withdrew its TS amendment request. 116 No further action regarding this amendment request was 
identified by the Panel. However, in a public meeting during the review of the NRR Appeal , 117 

the licensee stated that the PORVs and their block valves at Byron and Braidwood are safety
related with the exception of one circuitry aspect of the PORV.1113 

In 2001 , the NRC issued a license amendment for Byron and Braidwood to increase the 
maximum thermal power for each unit from 3411 megawatts thermal (MWt) to 3586.6 IMWt 
(commonly referred lQ_as a stretch power uprate).119 During its review, the NRC staff requested 
that the licensee address water solid conditions in the pressurizer, because 11th NRC aff had 
generally not accepted a solid pressurizer for an IOECCS event given the potential for all three 
PSVs to be stuck open due to liquid relief through these safety va lves. In response , the licensee 
stated that Section 15.5.1, "Inadvertent Operation of Emergency Core Cooling System During 
Power Operation," of the UFSAR had been revised to credit the PS Vs to pass water. 120 The 
licensee discussed the EPRI testing program in response lQ_ TMI Action Plan Item 11.0.1, with 
the results summarized in EPRI NP-2628-SR.121 The licensee referenced previous NRC 
approvals related to TMI Action Plan Item 11.0.1. 122 

11 1 Union Electric 2000 
112 NRC 1987b 
113 ComEd 1998 
114 NRC 1990b 
1, 5 NRC 1999 
116 ComEd 1999 
117 Exelon 2015 
11a NRC 2016a 
119 NRC 2001b 
120 ComEd 2000b 
121 EPRI 1982b 
122 NRC 1998c and NRC 1990a 
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The NRC staff made a further request regarding the temperature of water that would be 
discharged by the PSVs and the length of time that the PSVs would be expected to discharge 
water. The NRC staff also asked the licensee to discuss which EPRI tests are applicable to the 
Byron and Braidwood condition . In response, the licensee stated that the PSVs would close 
after discharging water, although they may not be leaktight.123 The licensee stated that the 
leakage from up to three leaking PSVs is bounded by one fully open PSV. The licensee 
indicated that the EPRI testing of the Crosby safety valves in EPRI NP-2770-LD, Volumes 1 
and 6,124 are applicable. The licensee indicated that valve chatter occurred during the tests with 
damage to the internals, but that the safety valve closed in response to system 
depressurization . The licensee stated that the Byron and Braidwood pressurizer water 
temperature of 590 °F is higher than the EPRI tests (530 °F). The licensee stated that the 
assumed length of the event is 20 minutes from initial SI signal to when the system pressure is 
restored below PSV lift setpoint. 

In Section 3.2 of the SE accompanying the license amendment, the NRC staff discussed its 
review of the performance of the PORVs and PSVs to discharge liquid water for approximately 
20 minutes. The NRC staff discussed the EPRI testing program, with the conclusion that the 
PSV would close in response to system depressurization. The NRC staff reviewed the 
licensee's evaluation of the performance of the PSVs for liquid water conditions. The NRC staff 
found that the EPRI tests adequately demonstrated the performance of the valves for the 
expected water temperature conditions, and that there was reasonable assurance that the 
valves would adequately reseat following the spurious SI event. The NRC staff determined that 
EPRI test data indicated that the PSVs might chatter for the expected fluid inlet temperature , but 
that the resulting PSV seat leakage following the water discharge would be less than the 
discharge from one stuck-open PSV. Therefore, the NRC staff found the licensee's crediting of 
the PSVs to discharge liquid water during the spurious SI event to be acceptable. This portion of 
the SE was based on input provided by the Office of Nuclear Reactor Regulation (NRR) Reactor 
Systems Branch, with technical input from the responsible staff member for safety valves in the 
NRR Division of Engineering.12s 

As noted by the licensee, Section 15.5.1 of the Byron and Braidwood UFSAR at the time of the 
stretch power uprate includes PSV water discharge and references the TMI Action Plan 
Item 11.D.1 approvals.126 The current UFSAR Revision 15 concludes that the IOECCS event 
does not progress into a stuck-open PSV LOCA event. 127 The UFSAR states that all three PSVs 
may lift but will reclose, and that the leakage is bounded by one fully open valve with the 
consequences bounded by the IOPSRV event. The UFSAR also specifies that if SI results in 
discharge of coolant through the pressurizer valves, the operators will bring the plant to cold 
shutdown to inspect the valves. 

In 2004, the NRC issued a license amendment for Byron and Braidwood granting an adjustment 
to the PSV setpoints.128 As documented in the SE, the NRC staff requested during its review 
that the licensee perform a quantitative analysis regarding PSV water cycles and discharge 
water temperature . For the loss of ac power (LOAC) with reactor coolant pump (RCP) seal 
injection event, the licensee's analysis indicated that continued injection of water into the RCS 

123 Exelon 2001 
124 EPRI 1982c and EPRI 1983 
12s NRC 2001 a 
126 Exelon 2002 
127 Exelon 2014 
128 NRC 2004b 
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through the RCP seals would result in a water-solid pressurizer and water discharge through the 
PSVs. The proposed PSV setpoint tolerance assuming negative tolerance would result in a 
lower PSV lift setpoint. With the lower setpoint, the PSV would open earlier, and a larger 
number of PSV water cycles with a lower water discharge temperature could result during the 
transient. The licensee performed an analysis of the LOAC with RCP seal injection event, and 
determined the revised PSV setpoint would result in an increase of about one PSV water cycle 
and a reduction in the water discharge temperature of about 0.5 °F. A comparison of the 
reanalysis showed that the spurious SI event remained the limiting event since it resulted in a 
greater increase in the number of PSV water cycles (two cycles vs . one cycle) and a greater 
decrease in the PSV discharge water temperature (3.0 °F vs. 0.5 °F) than that calculated for the 
LOAC with RCP seal injection event. The water discharge temperature in the analysis of record 
for the spurious SI event was 590 °F. The lowest discharge water temperature for the spurious 
SI event with the revised PSV setpoint was 587 °F. The NRC staff found that the calculated 
water discharge temperature (587 °F) was significantly higher than the discharge water 
temperature of 530 °F that was used to support operability of the PSVs as discussed i111 the 
analysis of record . As a result, the NRC staff concluded that the analysis was acceptable to 
assure that the PSVs will remain operable following a spurious SI event. 

In 2014 , the NRC issued a license amendment for Byron and Braidwood granting a 
measurement uncertainty recapture (MUR) power uprate.129 The NRC staff determined that the 
IOECCS event was outside of the scope of the MUR power uprate, because the licensee did not 
propose to modify the Chapter 15 analyses related to PSV and PORV water discharge. 

With respect to inservice testing (1ST) activities, the Byron 1ST program 130 references the ASME 
Code for Operation and Maintenance of Nuclear Power Plants (OM Code), 2004 Edition through 
2006 Addenda; and the Braidwood 1ST program131 references the ASME OM Code, 2001 
Edition through 2003 Addenda. The Byron 1ST Program specifies the following testing and 
intervals for the PORVs, PORV block valves , and PSVs: 

• PORV: fail safe test closed (cold shutdown interval), stroke-time exercise open and 
closed (cold shutdown interval), and position indication test (2 year interval) 

• PORV Block Valve: exercise open and closed (2 year interval); position indication test 
(Joint Owners Group (JOG) Program interval) ; and open and closed test in accordance 
with ASME OM Code Case OMN-1 , "Alternative Rules for Preservice and lnservice 
Testing of Active Electric Motor Operated Valve Assemblies in Light-Water Reactor 
Power Plants" (JOG Program interval) 

• PSV: position indication test (2 year interval) and relief valve test (5 year interval) , 
referencing ASME OM Code, Appendix I, "lnservice Testing of Pressure Relief Devices 
in Light-Water Reactor Nuclear Power Plants" 

The Braidwood 1ST Program specifies the following testing and intervals for the PORVs, PORV 
block valves, and PSVs: 

• PORV: fail safe test closed (refueling outage interval) , stroke-time exercise open and 
closed (refueling outage interval), and position indication test (2 year interval). 

129 NRG 2014a 
130 Exelon 2016b 
131 Exelon 2009 
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• PORV Block Valve: exercise open and closed (quarterly interval) and position indication 
test (2 year Interval) 

• PSV: position indication test (2 year interval), and relief valve test (5 year interval), 
referencing ASME OM Code, Appendix I 

Shearon Harris 

In 2001, the NRC issued a license amendment to Shearon Harris Nuclear Power Plant, Unit 1 
(Shearon Harris) for steam generator replacement and a power uprate to a maximum power 
level of 2900 MWt (approximately 4.5 percent).132 In addressing the licensee's evaluation of 
Standard Review Plan (SRP) Section 15.5.1, the NRC staff found that the analysis showed that 
the calculated inlet pressures and temperatures required for the PORVs and safety relief valves 
(SRVs)133 to operate in a water environment were within the valve operable ranges, and thus 
ensured that the PGRVPORVs and SRVSRVs would be operable during the transient. The 
valve operable ranges were previously determined by the licensee to support operability of the 
P-GRVPORV§ and SW/SRVs during the discharge of subcooled water in accordance with the 
TMI Action Plan Item 11.D .1 requirements. Based on the analysis meeting the acceptance 
criteria of SRP Section 15.5.1 with respect to the RCS pressure limit and departure-from
nucleate-boiling limit, the NRC staff concluded that the analysis was acceptable. 

Beaver Valley 

In 2006, the NRC issued a license amendment authorizing an EPU for Beaver Valley Power 
Station, Units 1 and 2 (Beaver Valley), an approximate 8-percent increase in thermal power to 
2,900 MWt. 134 In the SE accompanying the amendment, the NRC staff described its review of 
the capability of the PSVs to discharge liquid and adequately reseat for a spurious SI actuation . 
The NRC staff specifically evaluated whether the PSVs could reasonably be expected to reseat 
to prevent the spurious SI actuation (an ANS Condition II event) from causing a stuck-open PSV 
(an ANS Condition Ill event). This issue was said to be further discussed in RIS 2005-29. While 
the PSVs for Beaver Valley were qualified to discharge steam, if the valves discharged water 
with sufficient subcooling , the NRC staff was concerned that they might not reseat properly. 

Based the licensee's analysis, during a spurious SI event , the PSVs would be required to 
discharge steam followed by high temperature water after the pressurizer filled . The licensee 
provided plots of the pressurizer water temperatures for th is event that indicated that the 
minimum temperature of the discharged liquid for Beaver Valley was approximately 620 °F. To 
evaluate the capability of the valves to discharge and reseat, the NRC staff reviewed the 
available data from the full-flow tests performed during the EPRI test program in 1981 for the 
specific PSV models representative of those installed at Beaver Valley. The licensee also used 
the methodology contained in WCAP-11677 and determined that the minimum acceptable liquid 
temperature for which the PSVs were expected to successfully discharge and reseat was less 
than the minimum expected temperature for the spurious SI event for Beaver Valley. 

The NRC staff agreed that both the minimum expected water discharge temperature and the 
minimum acceptable water temperature had been conservatively calculated . Therefore, the 

132 NRC 2001d 
133 This term is used in the Shearon Harris SE. The licensee's RAI response (CP&L 2000) makes clear 
that the referenced SRVs and PORVs are pressurizer valves. 
134 NRC 2006 
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NRC staff determined that, for purposes of preventing the occurrence of a more serious ANS 
Condition Ill event, there was reasonable assurance that the PSVs would discharge water and 
reseat adequately following a spurious SI actuation. A consideration of the NRC staff in making 
this finding was that, in the unlikely event of a stuck-open PSV, the ECCS was fully capable of 
mitigating the resulting LOCA. 

Turkey Point 

In 2012 , the NRC issued a license amendment authorizing an EPU for Turkey Point Nuclear 
Generating, Units 3 and 4 (Turkey Point), increasing the thermal power level of each unit 
approximately 15 percent to 2644 MWt. 135 

In the SE accompanying the amendment, the NRC staff indicated that ECCS actuation was not 
a possible initiator of inadvertent increase in reactor coolant inventory because the high head SI 
pumps have a shut-off head below the normal RCS operating pressure. The NRC staff stated 
that a eves malfunction that increases RCS inventory was evaluated for the effects of adding 
water inventory to the RCS. If the pressurizer filled and caused water to be relieved through the 
PORVs or PSVs, then these valves could stick open and create a small break LOCA. The NRC 
staff stated that this would violate the acceptance criterion that prohibits the escalation of an 
anticipated operational occurrence (AOO) into a more serious event. Satisfaction of this 
acceptance criterion was demonstrated by showing that sufficient time would exist for the 
operator to recognize the situation and end the charging flow before the pressurizer could fill. 
The NRC staff concluded that the licensee's analyses of IOECCS and CVCS events adequately 
accounted for operation of the plant at the proposed power level. 

Regarding an inadvertent opening of a PORV, the licensee initially proposed that the 
consequences of this event were bounded by the small break LOCA. The NRC staff did not 
accept this proposed disposition. If action were not taken to secure the open valve by either 
closing the PORV or its block valve, the NRC staff stated that this event could escalate to a 
small-break LOCA, which would be contrary to the non-escalation position. When the 
pressurizer filled, water wou ld begin to flow through the open PORV. If the PORV were not 
qualified for water discharge , the NRC staff stated that it was likely the PORV would not close 
upon demand. In this way, the NRC staff stated that the inadvertent opening of a PORV, an 
AOO, would become a small break-LOCA at the top of the pressurizer, an ANS Condition Ill 
event. The NRC staff requested that the licensee address the inadvertent opening of the PORV 
with respect to the third criterion for an ANS Condition II event. 

The licensee provided an analysis performed largely in accordance with NRG-approved, 
Westinghouse analytic methodology using the RETRAN computer code; however, this analysis 
was performed assuming that the PORV opened instead of the PSV. The NRC staff stated that 
assuming the opening of the PORV is acceptable, because the PSV is differently qualified , and 
reseats mechanically. An additional independent fault would be required to cause the PSV to fail 
to close. The analysis indicated that the pressurizer would fill within about 240 seconds. The 
licensee stated that there were multiple alarms to indicate the opening of a PORV. The licensee 
stated that a prompt operator action would be needed to close the PORV and, if the PORV does 
not close, the operator would be directed to close the block valve. Because the necessary 
actions would be prompt and simple, the NRC staff agreed that there would be sufficient time to 
secure the inadvertently open PORV without filling the pressurizer. 

135 NRC 2012a 
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St. Lucie 

In 2012, the NRG issued a license amendment authorizing an EPU for St. Lucie Plant. Unit 2 
(St. Lucie , Unit 2) that increased the authorized thermal power level about 12 percent to 
3020 MWt. 

Regarding an IOECCS event, the high pressure SI pumps would be incapable duting power 
operations of delivering flow to the RCS because the pumps' shut-off head would be less than 
the normal RCS operating pressure of 2250 pounds per square inch absolute. Therefore, the 
licensee determined that the inadvertent operation of the ECCS at power event was not a 
credible event and did not analyze it for the proposed EPU. The NRC staff found that the 
licensee's position for not analyzing the IOECCS event to be acceptable. 

Regarding a CVCS malfunction, the licensee evaluated it as an AOO for the effects of adding / 
water inventory to the RCS. The NRC staff reviewed the licensee's ana lyses of the eves / 
malfunction event and concluded that the licensee's analyses adequately accounted for / 
operation of the plant at the proposed power level and were performed using acceptable 
analytical models. The NRC staff determined that the llcensee'S: .lf'lalysl&!j,,c11yses 
}fomonstrated that_thce_pressurizer did not become water solid , assuring no water was_____) 
discharged through the PSVs. 

Regarding an JOPORV event, the NRC staff stated that, when viewed from the mass addition 
perspective , this event could be evaluated in two phases: (1) an Inadvertent opening of a 
pressurizer relief valve, followed by (2) an inadvertent ECCS actuation. In the·first phase, the 
NRC staff stated that this event cou ld be mitigated by closing the open PORV or its block valve. 
If the PORV or its block valve was not closed, the NRG staff stated that the IOPORV event 
would enter the second phase with actuation of the ECCS. Based on Its review, the NRC staff 
determined that the pressurizer overfill analysis, available alarming system , and procedures, in 
combination with simulator exercise results, provided reasonable assurance that the pressurizer 
would not be expected to fill to a water solid condition that could prevent the PORV or PSV from 
closing after they were open . The NRC staff therefore concluded that the event would not 
generate a more serious plant condition , meeting the non-escalation criterion , The NRC staff 
staled that it reviewed the licensee's analyses of the Inadvertent opening of a pressurizer PORV 
event, and concluded that the licensee's analyses adequately accounted for operation of the 
plant at the proposed power level and were performed using acceptable analytical models. 

The NRC staff concluded that the licensee demonstrated that all AOO acceptance criteria were 
satisfactorily met. 

North Anna 

North Anna Power Station, Units 1 and 2 (North Anna) UFSAR Section 15.2 .14, ''Spurious 
Operation of the Safety Injection System al Power," describes plant response lo an Inadvertent 
SI event. In particular, UFSAR Section 15.2.14.2.3, "Event Propagation," states the following : 

Safety valve (Reference 18) and PORV (Reference 19) testing has revealed no 
Instances of failure of the valves to reseat following water relief. Resulting 
leakage is within the capacity of the normal makeup system and is therefore not 
considered to be a small break loss of reactor coolant event. Therefore, the 
complete filling of the pressurizer and/or water relief via a safety valve as a result 
of a spµrious safety Injection does not constitute a failure to meet the event 
propagation acceptance cri terion. Although primary credi t for preventing the 
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propagation of the event to a small break loss of reactor coolant event is the 
reseating of the PORVs and safety valves, it is noted that the PORVs (which 
open prior to the safety valves and, if open, preclude safety valve actuation for 
this event) are providled with block valves which the operator will close in the 
event of excessive PORV leakage. 

North Anna UFSAR Section 15.2.14.3, "Conclusions," indicates that the complete fi lling of the 
pressurizer and water discharge via a PSV as a result of a spurious SI does not constitute a 
failure to meet the non-escalation position. Furthermore, UFSAR Section 15.2, "References," 
lists EPRI NP-2770-LD and EPRI NP-2670-LD. 

Conclusion 

In conclusion, the reliance by the licensee for Byron and Braidwood on the acceptable 
performance of the PS Vs and PORVs following water discharge in response to abnormal events 
is not inconsistent with similar approaches by some other nuclear power plant licensees. In 
general, the review of activities by various nuclear power plant licensees related to PSV and 
PORV performance revealed reliance on EPRI, Wyle, and valve vendor testing to provide 
support for the performance of these valves under various service conditions. Specific 
certification for flow capacity of these valves for water discharge in accordance with the ASME 
BPV Code and National Board was not identified in the review of various justifications prepared 
by nuclear power plant licensees. 

In evaluating the historical documents for Byron and Braidwood, the Panel found it challenging 
to determine specifically how the licensee resolved the concern raised in NSAL-93-013 in its 
analyses and plant operations. While the record does not currently support a compliance backfit 
in this case, if (as recommended by the Panel) the NRC staff undertakes a generic review of 
licensees' treatment of the potential for pressurizer valve damage following water discharge, it 
may be appropriate to consider what actions have been taken, how operating experience with 
water discharge has been considered, and how analysis assumptions are considered in 
operational practices (including inservice testing) at each plant. 
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1 BACKGROUND 

On June 22, 2016,1 in accordance with NRC Management Directive (MD) 8.4,2 the NRC 
Executive Director for Operations (EDO) established a Backfit Appeal Review Panel (Panel) to 
review the appeal by Exelon Generation Company, LLC (Exelon or the licensee) of the U.S. 
Nuclear Regulatory Commission (NRC) staff's determination that a backfit is necessary at 
Braidwood Station, Units 1 and 2 (Braidwood) and Byron Station, Units 1 and 2 (Byron), as well 
as the NRC staffs application of the compliance backfit exception provided in Title 10 of the 
Code of Federal Regulations (10 CFR), Section 50.109, "Backfitting. " 

This backfit determination is documented in an October 9, 2015, letter (referred to as the Backfit 
Letter) .3 The letter describes the NRG staffs review of licensing basis documents for Byron and 
Braidwood. The NRG staff determined that Byron and Braidwood were not in compliance with 
the plant-specific design bases and several NRG regulations : 

• General Design Criterion (GDC) 15, "Reactor coolant system design," in 
10 CFR Appendix A, "General Design Criteria for Nuclear Power Plants" 

• GDC 21, "Protection system reliability and testability" 

• GDC 29, "Protection against anticipated operational occurrences" 

• Paragraph (b) of 10 CFR 50.34, "Contents of applications; technical information" 

Specifically, the NRG staff determined that Byron and Braidwood do not comply with provisions 
in American Nuclear Society (ANS) Standard 51.1/N18.2-19734 for ensuring that ANS 
Condition II events5 do not progress to more serious ANS Condition Ill events following water 
discharge6 through certain valves. The NRG staff acknowledged that the NRG staff position 
differed from a previous staff position documented in a May 4, 2001 , safety evaluation (SE) 
supporting a stretch power uprate (referred to as the Uprate SE). 7 However, the NRC staff 
determined that the backfitting was justified under the compliance exception in 1 O CFR 
50.109(a)(4)(i). The licensee was directed to take action to resolve the non-compliance. 

On December 8, 2015, the licensee appealed the NRG staffs decision to the Director of the 
Office of Nuclear Reactor Regulation (NRR), stating its disagreement with the NRC's conclusion 
that the compliance exception to the backfit rule applies in this case, and that the NRC has 
twice approved the underlying analysis.8 The referenced approvals were an August 26, 2004, 
license amendment associated with pressurizer safety valve (PSV) setpoints9 and the above-

1 NRC 2016e (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
2 NRC 2013 
3 NRC 2015b - referred to as the Backfit Letter in the remainder of the report 
4 ANS 1973 
5 Specifically, inadvertent operation of the emergency core cooling system (IOECCS), malfunction of the 
chemical and volume control system (CVCS), and inadvertent opening of a pressurizer safety or relief 
valve. 
6 For consistency in this report, the Panel uses the phrase "water discharge" rather than "water relief' or 
"liquid discharge" (except in direct quotes), as this is the phrase used in the Westinghouse documents 
that raised the issue addressed in this report. 
7 NRC 2001 b - referred to as the Uprate SE in the remainder of the report 
8 Exelon 2015 - referred to as the NRR Appeal in the remainder of the report 
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referenced Uprate SE. In a letter dated May 3, 2016, the NRG responded to the licensee's 
appeal and reaffirmed its decision that the backfit per the compliance exception provisions of 
10 CFR 50.109(a)(4 )(i) is appropriate. 10 

On June 2, 2016, the licensee again appealed the NRG staff's decision , this time to the ED0.11 
The purpose of this report by the Backfit Appeal Review Panel is to provide information and 
recommendations to support the decision of the EDO. 

1.1 Conduct of the Panel's Review 

In order to establish a technically sound, well informed, and legally defensible basis for its 
recommendations, the Backfit Appeal Review Panel undertook a review of the relevant 
documents in this case. This included the licensee and NRG staff letters mentioned above; the 
Uprate SE and Setpoint SE; and a June 16, 2016, letter frnm the Nuclear Energy Institute (NE1)12 
supporting the Exelon backfit appeal. The Panel also reviewed many other related documents, 
which fall into five broad categories: 

• The Backfit Rule (10 CFR 50.109), related court actions, and Commission and staff 
guidance on application of the Backfit Rule 

• Docketed communications for Byron and Braidwood from 1982 to the present, including 
license amendment requests (LARs) by the licensee, NRG-issued license amendments, 
NRG requests for additional information (RAls), licensee responses, meeting 
summaries, NRG SEs, and the licensee's Updated Final Safety Analysis Report 
(UFSAR) 

• NRC guidance relevant to the analysis of IOECCS events over the period of 1981 to the 
present, including Standard Review Plan (SRP) Section 15.0, Section 15.5.1 - 15.5.2, 
and Section 15.6.1 13 

• Westinghouse Nuclear Safety Advisory Letter (NSAL) 93-013 14 and its Supplement 115, 

as well as docketed communications regarding actions taken by other licensees in 
response to Westingllouse NSAL-93-013 

• The history of NRC and industry activities related to power operated relief valves 
(PORVs), their block valves, and PSVs (including Three Mile Island (TMI) Action Plan 
Items 11 .D.1, 11.D.3,II.G.1, 11.K.3 documented in NUREG-073716, as well as Generic Letter 
89-1017 and its supplements), Electric Power Research Institute (EPRI) valve testing , 
and operating experience (NUREG/CR-70371 8) 

9 NRC 2004b - referred to as the Setpoint SE in the remainder of the report 
10 NRC 2016d - referred to as NRR Appeal Decision in the remainder of the report 
11 Exelon 2016 - referred to as EDO Appeal in the remainder of the report 
12 NEI 2016 
13 NRC 1981a, NRC 1981b, NRC 1981c, NRC 2007a, NRC 2007b, and NRC 2007c 
14 Westinghouse 1993 
1s Westinghouse 1994 
16 NRC 1980b- referred to as the TMI Action Plan in the remainder of the report; lessons learned from 
TMI were also presented in NU REG-0585 (NRC 1979) 
17 NRC 1989 
18 NRC 2011 
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In addition to the document review, the Panel had the benefit of meetings with NRR (both the 
Division of Safety Systems and the Division of Engineering), the Office of the General Counsel, 
and the NRC Committee to Review Generic Requirements (CRGR). Both Exelon (Bradley 
Fewell , Senior Vice President of Regulatory Affairs) and NEI (Tony Pietrangelo, Senior Vice 
President and Chief Nuclear Officer) declined offers for a public meeting, but indicated a 
willingness to provide information if the Panel identified the need. The Panel did not identify a 
need for additional information from either Exelon or NEI to complete its review, which is 
summarized below and documented in the attached report. 

At the request of the Panel , the Office of Nuclear Regulatory Research (RES) conducted risk 
analyses using the NRC's Standardized Plant Analysis Risk model for Byron Unit 1.19 These 
analyses informed the Panel's response to the question from the EDO regarding the risk 
significance of the relevant accident sequences. 

1.2 Proposed Compliance Backfit and Exelon Appeals 

In the Backfit Letter, the NRC staff informed Exelon that it had determined that Byron and 
Braidwood are not in compliance with GDCs 15, 21 , and 29; 10 CFR 50.34(b); and the plant
specific design bases that were expected to demonstrate there will be no progression of 
Category II events to Category Ill events. The NRC staff stated that based on its review of 
Byron and Braidwood UFSAR Sections 15.5.1 , 15.5.2, and 15.6.1 , the UFSAR predicts water 
discharge through a valve that is not "qualified" for water discharge. Therefore , the NRC staff 
concluded that the UFSAR does not contain analyses that demonstrate that the plants ' 
structures, systems, and components (SSCs) will meet the design criteria for ANS Condition II 
faults as stated in Byron and Braidwood UFSAR Section 15.0.1 .2. Based on the SE attached to 
its letter,20 the NRC staff found that the licensee must take action to resolve the non
compl iance. 

The Backfit SE addressed three accident analyses in Chapter 15 of the Byron and Braidwood 
UFSAR: (1) IOECCS; (2) eves malfunction that increases reactor coolant inventory; and (3) 
inadvertent opening of a pressurizer safety or relief valve (IOPORV). The NRC staff noted that 
each ANS Condition II event must be shown to meet the following : 

1. no fuel damage, 

2. no overpressure of the reactor coolant system (RCS) or main steam system, and 

3. no progression into an event of a more serious category without another independent 
fault. 

Regarding an IOECCS, the NRC staff stated in Section 3.1.2.1 of the Backfit SE that use of the 
block valve to isolate a stuck-open PORV was unacceptable. The NRC staff stated that 
Westinghouse recommended this approach in 1993 and that the NRC staff rejected this 
approach in 2005 (RIS 2005-2921 ). 

In Section 3.1.2.4 of the Backfit SE, the NRC staff stated that the Byron and Braidwood 
IOECCS analysis depends on water discharge through the PSVs. The NRC staff faulted the 

19 NRG 2016f 
20 Referred to as the Backfit SE in the remainder of the report. 
21 NRG 2005b 
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licensee for "not appl[ying] the single-failure assumption" and stated that the following 
information was necessary to support water qualification of the PSVs: 

1. In accordance with the American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Code (BPV Code), Section Ill , provide the original Overpressure 
Protection Report defining operating conditions and required relief capacities, and 
manufacturer's certification and test results 

2. In accordance with the ASME Code for Operation and Maintenance of Nuclear Power 
Plants (OM Code), prnvide inservice test history for PSVs, including water and steam 
tests, or provide correlation test for alternative test fluid . 

Regarding a eves malfunction , the NRG staff stated in Section 3.2 of the Backfit SE that the 
licensee had not provided an analysis for the CVCS malfunction that increases reactor coolant 
inventory that demonstrates the plants' ability to meet the requirements of an ANS Condition II 
event. 

Regarding an IOPORV, the NRG staff stated in Section 3.3 of the Backfit SE that the licensee 
had not provided an analysis for the IOPORV that extends long enough into the transient to 
demonstrate the event would not transition from an ANS Condition II event to an ANS Condition 
Ill event. 

In the Backfit SE, the NRC staff referenced Millstone22 and Callaway23 license amendments as 
examples of licensees upgrading PORVs for water discharge; a Beaver Valley extended power 
uprate (EPU) license amendment24 as an example of qualifying PORVs for water discharge; and 
Turkey Point25 and St. Lucie Unit 226 EPU amendments as additional precedent in support of the 
backfit decision. 

In the NRR Appeal, Exelon asserted that the NRG had not justified invoking the compliance 
exception to the backfit rule . Exelon stated that the NRG approved its IOECCS analysis in the 
Uprate SE and Setpoint SE. 

In the NRR Appeal Decision, the NRG staff stated that the previous approvals were inconsistent 
with the Agency's general position on the known and established standard at issue, in this case 
the progression of ANS Condition II events to higher level events. The NRG staff stated that the 
fact that the NRC staff were aware of references to EPRI reports on the ability of these non
water qualified PSVs to reseat in certain circumstances is not sufficient to support the licensee's 
position . 

In the EDO Appeal, Exelon stated that the NRG had misidentified the "known and established 
standard" at issue as the prohibition of ANS Condition II events progressing to ANS Condition Ill 
events. Exelon asserted that the standard in question concerns what is necessary to "qualify" 
valves for water discharge. Exelon contended that this standard is the EPRI testing and 
analysis, and that the NRG has agreed that Byron and Braidwood meet this standard . Exelon 
also contended that the change in NRG staff position on prior approvals is not a mistake of fact, 

22 NRC 1998 
23 NRC 2000 
24 NRC 2006 
25 NRC 2012a 
26 NRC 2012b 
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but rather a new or modified interpretation of compliance with NRC requirements, for which use 
of the compliance exception provided for in the Backfit Rule is not appropriate. 

1.3 Backfit Rule and the Compliance Exception 

Backfitting is defined by 10 CFR 50.109(a) as: 

.. . the modification of or addition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position .... 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." The second and 
third exceptions relate to actions necessary to ensure adequate protection or to actions that 
involve defining or redefining adequate protection. 

The Commission explained its intended application of the compliance exception in the 
Statements of Consideration (SOC) accompanying the 1985 fina l rule amending 
10 CFR 50.109:21 

The compliance exception is intended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard. 

In the same SOC, the Commission acknowledged that staff interpretations of rules are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit."28 

21 NRC 1985, at 38103 
2a NRC 1985, at 38102. The 1985 backfit rule was vacated by a Federal court on grounds unrelated to the 
compliance backfit exception . See Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 
824 F.2d 108, 119-20 (1987). In 1988, the Commission amended the backfit rule (NRC 1988b) to address 
the court's concerns, but did not change the 1985 ru le's compliance exception provision . Thus, the 
quoted statements from the 1985 rule are the applicable expression of Commission intent regarding 
compliance backfits . 
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By its terms, the compliance exception applies to actions necessary for compliance with rules, 
licenses, and orders, or for conformance with written commitments.29 Also, the Commission 
explicitly acknowledged the importance of staff interpretations of ru les in the regulatory process. 
Thus, the Panel understands the term "known and establ ished standard" to include standards 
established in rules, licenses, orders, and written commitments, and NRC interpretations of 
rules. Some standards may be broad-based, while others may apply only to a limited number of 
plants. As stated in NUREG-1409, "[i]nformal or formal communications to one licensee are not 
official positions to all licensees .. .. Orders, licenses, and written commitments are applicable 
only to a particular licensee." 

The failure to meet a known and established standard is grounds for a compliance backfit if this 
failure is due to "omission or mistake of fact ." Thus, if a licensee obtains NRC approval of an 
alternative to a specific standard set forth in guidance, that standard and guidance could not be 
used to support a compliance backfit unless the NRC's approval of the alternative was based on 
an omission or mistake of fact. "Known and established standards" are to be distinguished from 
"new or modified interpretations of what constitutes compliance," which do not fall within the 
compliance exception. The Panel understands the term "new or modified interpretations" to 
include situations where the NRC has, in effect, "changed its mind" on how to interpret the 
language of a requirement or on how much assurance is necessary to conclude that the 
requirement is met. Levels of assurance might be established in terms such as acceptable 
probabilities or consequences, conservative assumptions, or sufficient margin. 

Additional background information on the Backfit Rule and the compliance exception is provided 
in Appendix A to this report. 

1.4 A Brief History of Pressurizer Valve Issues 

Appendix B to this report provides a summary of the NRC and industry's testing , evaluation, and 
other consideration of PORVs and PSVs since the TMI Unit 2 (TMl-2) accident in 1979. This 
historical review provides context for discussion of valve "qualification" in the Backfit SE. It also 
provides the basis for the Panel's conclusions regarding the "known and established standard" 
for "qualification" in the context of the TMI Action Plan item and subsequent activities, as well as 
how it should be interpreted in the Byron and Braidwood !licensing basis . 

In light of the NRC staff's assertion that the licensee had not applied the "single-failure 
assumption" as noted above, the Panel considered the applicability of the single failure criterion 
to PSVs. The Panel expended considerable effort in searching for an answer to what appears to 
be a simple question: "Are PSVs active components subject to the single failure criterion , or are 
they passive components exempt from it?" NRR staff have taken the position that PSVs have 
consistently been treated as active components. 

In the Panel's evaluation of the treatment of PSV failure potential (Section 3 below), an historical 
perspective is provided. In general, the Panel found that the classification of a component as 
"active" or "passive" depends on its design, application , and function. For example, passive 
components almost always do not need external power; usually do not need an external 
actuator (e.g ., signa1)30; sometimes do not involve any mechanical motion (e.g., movement of a 

29 NUREG-1409 (NRC 1990c) defines written commitments broadly to include the "final safety analysis 
report, licensee event reports, and docketed correspondence, including responses to NRG bulletins, 
generic letters, inspection reports, or notices of violation and confirmatory action letters ." 
3° For example, SEGY-77-439 (NRG 1977) states : "Examples [of passive failures in fluid systems] include 
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valve disc)31; and sometimes do not involve any motion , either fluid or mechanical (e .g ., piping) . 
International Atomic Energy Agency (IAEA) TECDOC-1624 states that "[s]afety related terms 
such as passive and inherent safety have been widely used , particularly with respect to 
advanced nuclear plants, generally without definition and sometimes with definitions 
inconsistent with each other." This guidance further defines four level of "passivity" to "to help 
eliminate confusion and misuse of the terms by members of the nuclear community." In addition, 
SECY-05-013832 also acknowledges and discusses inconsistencies in the use and application 
of the term "passive ." 

The introduction to the GDCs and the related footnote define the applicability of the single 
failure criterion in terms of electrical versus fluid systems, and active versus passive 
components. Neither the GDCs nor NRC guidance define which characteristics of passive 
components are necessary to make a component exempt from the single failure criterion. Some 
examples are clear: pipes are passive components and pumps and motor-operated valves that 
operate to perform their safety functions are active components. As discussed in Section 3.6 
below, check valves might be classified as active or passive components depending on specific 
considerations. 

With respect to PSVs, the ASME BPV Code applicable to Byron and Braidwood includes 
requirements for overpressure protection that relate to the single failure criterion through several 
specific design and construction requirements . As a result, the PSVs are conservatively sized 
with sufficient margin to accommodate a single failure although the single failure criterion is 
almost never explicitly discussed or applied in accident analyses. The Byron and Braidwood 
UFSAR states that "adequate overpressurization protection is provided by the three installed 
safety valves." Neither the U FSAR system descriptions nor the safety analyses provide detailed 
discussions of potential PSV failures or their consequences. The principal discussion of 
potential PSV failures in the accident analyses occurs in the evaluation of an inadvertent 
opening of a PSV in UFSAR Section 15.6.1. 

Most relevant for the current issue , the Byron and Braidwood UFSAR analyses of overpressure 
events (e.g., loss of load, loss of feedwater) do not apply the single failure criterion to cause a 
PSV to stick open (i.e ., fail to reseat) when opening on steam flow. In addition, the UFSAR 
Feedwater System Pipe Break analysis (Chapter 15.2.8) does not apply the single failure 
criterion to cause a PSV to stick open either during steam discharge or during water discharge. 
A survey of other Westinghouse-designed plants showed that this treatment of PSV valve 
performance during anticipated operational occurrences (AOOs, similar to ANS Condition II 
events) and postulated accidents (similar to ANS Condition IV events) has been consistent and 
without any identified exceptions.33 

the failure of a simple check valve to move to its correct position when required, the leakage of fluid from 
failed components , such as pipes and valves- particularly through a failed seal at a valve or pump-or 
line blockage. Motor-operated valves which have the source of power locked out are allowed to be 
treated as passive components." 
31 For example, NUREG-1800 (NRC 2001 c) states that "' [p]assive' structures and components, for the 
purpose of the license renewal rule , are those that perform an intended function ... without moving parts 
or without a change in configuration or properties . .. 'passive' may also be interpreted to include 
structures and components that do not display 'a change of state."' 
32 NRC 2005a 
33 Examples include Watts Bar (NRC 1982 and TVA 1983), North Anna (NRC 1976), and AP1000 
(Westinghouse 2011 ). 
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1.5 History of Westinghouse NSAL and Related Activities 

Appendix C to this report provides the Panel's review of tlhe issues identified by Westinghouse 
in NSAL-93-13 and its Supplement 1, how various licensees responded to these issues, and 
how the NRG was involved in reviewing and approving these actions. This review provides the 
basis for the Panel's conclusions related to the approach taken by Byron and Braidwood to 
address these issues in their licensing basis, as well as on the "known and established 
standard" for event escalation from ANS Condition II to ANS Condition Ill, referred to hereafter 
as the "non-escalation position." 

2 SUMMARY OF PANEL FINDINGS 

For the reasons provided in Section 3, the Panel concludes that in 2001 and 2004 and at 
present, the known and established standard of the Commission is that failures of PSVs need 
not be assumed to occur following water discharge if the likelihood is sufficiently small , based 
on well-informed staff engineering judgment. The Panel also concludes that, in preparing the 
Uprate SE and the Setpoint SE, the NRG staff exercised reasonable and well-informed 
engineering judgment when the NRG staff concluded that the PSVs were unlikely to stick open. 
The non-escalation position does not establish specific standards for valve qualification, so the 
non-escalation position, standing alone, provides no basis for rejecting the licensee's reliance 
on EPRI valve testing. Moreover, the Panel finds that no mistake or error occurred in the 
licensee's or previous staff's reliance on the EPRI testing program that included an evaluation of 
water discharge through pressurizer valves.34 Therefore, the Panel also concludes that the 
position on valve qualification in the Backfit SE is a new or modified interpretation of what 
constitutes compliance. 

3 DISCUSSION 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception . The Panel 
reviewed and evaluated the information referenced in this report to determine if, in 2001 and 
2004, there was a known and established standard of the Commission relating to the potential 
for PSVs to fail following water discharge during IOECCS events. 

In addition, the Panel considered the issue of "known and established standards of the 
Commission" as it relates to "event escalation." In the NRR Appeal Decision, the NRG staff 
stated that the Backfit SE "showed that the approvals at issue for Braidwood and Byron were 
inconsistent with the Agency's general position on the known and established standard at issue, 
in this case the progression of [ANS] Condition II events." The Panel recognizes that the non
escalation position, although not included in NRG regulati1ons, is widely referenced in reactor 
licensing bases as an approach for addressing AOOs and postulated accidents as articulated in 
the GDCs. The non-escalation position is incorporated in Section 15.0.1 .2 of the Byron and 
Braidwood UFSAR as "By definition , these faults (or events) do not propagate to cause a more 
serious fault, i.e., [ANS] Condition Ill or IV events ." 

34 "Pressurizer valves" is used in this report to refer to either PORVs or PSVs when discussing issues 
common to both types of valves. 
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Neither Exelon nor the Panel disputes that the non-escalation position is now, and was in 2001 
and 2004, a part of the licensing basis of both Byron and Braidwood . The Panel supports the 
NRC staffs view that non-escalation (from ANS Condition II to ANS Condition Ill or IV) is a 
known and established standard applicable to Byron and Braidwood. However, the Panel 
agrees with Exelon that the fundamental issue is not the non-escalation position, but the 
appropriate standard for PSV water discharge. In the absence of a PSV failure to reseat, the 
concerns articulated in the backfit related to event classification , event escalation, and 
compliance with 10 CFR 50.34(b) and GDCs 15, 21 , and 29 would no longer be at issue. 

The Panel's evaluation of the treatment of PSV failure potential includes an assessment of 
multiple relevant references, which are discussed chronologically in the sections that follow. 

3.1 General Design Criteria (1971) 

In 1971 , the Atomic Energy Commission published the GDCs, which had been under 
development since 1965.35 The introduction to Appendix A addresses "Single Failure" in the 
section on Definitions and Explanations. The paragraph on single failures includes a footnote 
stating: "The conditions under which a single fai lure of a passive component in a fluid system 
should be considered in designing the system against a single failure are under development" 
(emphasis added). 

3.2 Commission Paper on Single Failure (1977) 

In response to several staff concerns and differing views on the subject of application of the 
single failure criterion , the Acting Director of NRR issued SECY-77-439 "[t]o inform the 
Commission of the present status and future use of the S·ingle Failure Criterion as a tool in the 
reactor safety process."36 In part, that paper addressed the application of the single failure 
criterion to passive components in fluid systems, stating that "[a]pplication of the [single failure] 
concept is complicated by the interrelationships between the various fluid and electrical systems 
and their supporting auxiliaries in a nuclear power plant. Furthermore, there is a need to 
stipulate the events and associated assumptions which must be considered during application 
of the Single Failure Criterion ." 

SECY-77-439 specifically spoke to how "additional passive failures"-that is, failures in addition 
to the initiating event- had been and should be addressed, stating (with emphases added): 

During subsequent years [since the single failure footnote quoted above was 
published] staff assumptions regarding the nature of passive failures which 
should be considered have not been completely consistent and there has been 
some disagreement. However, on the basis of the licensing review experience 
accumulated in the period since 1969, it has been judged in most instances that 
the probability of most types of passive failures in fluid systems is sufficiently 
small that they need not be assumed in addition to the initiating failure in 
application of the Single Failure Criterion to assure safety of a nuclear power 
plant. 

SECY-77-439 provides definitions and examples for distinguishing between active and passive 
failures. Among these examples, SECY-77-439 cites "the failure of a simple check valve to 

35 AEC 1971 
36 NRC 1977 
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move to its correct position when required" as a passive failure. Of the examples cited in SECY-
77-439, the check valve example is most similar from a mechanical perspective to the PSV 
fai lure addressed in the Backfit SE, as explained below in the discussion of SECY-94-084. 

SECY-77-439 also stresses the use of engineering judgment relating to the probability of 
component failure and does not suggest that valve "certification" or "qualification" in accordance 
with ASME standards should be invoked as the basis for such decisions. 

3.3 TMI Action Plan Item 11.D.1 (1980) 

As an element of the TMI Action Plan, the NRC staff required licensees to address the capability 
of relief and safety valves to perform their intended functions without failure. Specifically, 
Item II .D .1 states that "[p ]ressurized-water reactor [PWR] and boiling-water reactor [BWR] 
licensees and applicants shall conduct testing to qualify the [RCS] relief and safety valves under 
expected operating conditions for design-basis transients and accidents." With reference to 
planned EPRI testing and other generic industry test programs, NUREG-0737 specified 
provisions for then-operating nuclear power plants and applicants for operating licenses and 
holders of construction permits to address the TMI Action Plan items, including Item II . D.1. 
NUREG-0737 stated, for the performance testing of relief and safety valves for Item II. D.1, that 
"[t]he testing should demonstrate that the valves will open and reclose under the expected flow 
conditions." 

Although limited in scope, the EPRI test results did not identify any generic issues with PSVs or 
PORVs sticking open following water discharge. The NRC staff approvals summarized below 
show that the word "qualify" in this TMI Action Plan item was not intended to refer to ASME 
valve certification or qualification . Instead, "qualify" was used in a less formal sense to refer to a 
reasonable judgment that the valve would open to relieve pressure and then reliably reseat. As 
referenced in NUREG-0737, the EPRI test program was the widely used approach to address 
TMI Action Plan Item 11.D.1 at PWR nuclear power plants. The Westinghouse Owners Group 
submitted WCAP-10105 to the NRC in 1982 to demonstrate the acceptability of the EPRI testing 
program for PSVs and PORVs in Westinghouse-designed PWRs.37 

3.4 NRC Closure of TMI Action Plan Item 11.D.1 for Byron and Braidwood 
(1988-1990) 

A 1988 letter from the NRC staff to the licensee for Byron found the licensee's reliance on EPRI 
testing of PSVs to be acceptable.38 The 1988 SE states that the test program was designed "[t]o 
reconfirm the integrity of the overpressure protection system and thereby assure that the 
[GDCs] are met." As discussed in Appendix B to this report, the 1988 SE describes the 
evaluation of the PSVs and PORVs for feedwater line break accidents that would include water 
discharge, and determined that the EPRI tests were applicable to the Byron and Braidwood 
PSVs and PORVs. Based on the NRC staff and contractor review, the 1988 SE found that the 
performance of the PSVs and PORVs was acceptable based on the EPRI tests . 

For the specific extended high pressure injection event, the 1988 SE states that water discharge 
through the PSVs and PORVs could be disregarded because of the long time available for 
operator action . However, the SE addressed water discharge through the PSVs and PORVs as 
part of the feedwater line break evaluation. 

37 WOG 1982 
38 NRC 1988c, referred to as the 1988 SE 
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In the cover letter for the 1988 SE, the NRC staff states that the licensee should develop and 
adopt plant procedures to inspect the pressurizer valves after each lift involving loop seal or 
water discharge. The 1988 SE contains no reference to or suggestion of a need for certification 
of these valves in accordance with the ASME BPV Code for water discharge capability. In 1990, 
the use of the EPRI test program was also found similarly acceptable for Braidwood.39 

3.5 Westinghouse NSAL-93-013 and Supplement 1 (1993-1994) 

In 1993, Westinghouse sent NSAL-93-013 to operating nuclear power plants in response to its 
discovery that potentially non-conservative assumptions had been used in the licensing analysis 
of the IOECCS event. Westinghouse recommended that !licensees determine if their pressurizer 
safety rel ief valves (PSRVs)40 "are capable of closing following discharge of subcooled water." 
Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse also noted that "licensees may have qualified these valves in 
compl iance to NUREG-0737, Item 11.D.1 ." If the PSRVs were not designed or qualified for 
subcooled water discharge, Westinghouse recommended that licensees reevaluate the 
IOECCS event with three possible options of (1) reducing emergency core cooling system 
(ECCS) flow used in the safety analysis , (2) using a less restrictive operator response time, or 
(3) crediting the use of one or more PORVs to help mitigate the accident. 

In Supplement 1 to NSAL-93-013, Westinghouse alerted !licensees to potential reduced time for 
operator action if a positive displacement pump (a typical part of the CVCS) were in service, and 
to the need to qualify the PS RVs and the piping downstream of the PSRVs and PORVs if water 
discharge from the pressurizer is predicted . 

Some licensees submitted license amendments that involved improvements to the PORVs and 
their circuitry to avoid water discharge through the PSVs (e.g., Salem41, Millstone42, Callaway43 , 

and Diablo Canyon44 ) . The NRC staff review and approval of those proposed improvements 
relied on engineering judgment relative to the various test information and PORV circuitry 
upgrades described by individual licensees. The licensee for Byron and Braidwood submitted an 
LAR for similar PORV improvements,45 but that request was later withdrawn .46 

As indicated below, the Panel 's sampling review found two plants, in addition to Byron and 
Braidwood, that chose to address this issue by crediting the capability of PSVs to relieve water, 
based on the EPRI testing performed in response to TMI Action Plan Item 11 .D.1 . 

3.6 Commission Paper on Passive Plant Designs (1994) 

In 1994, in preparation for the design certification reviews of passive reactor designs (e.g., the 
Westinghouse Advanced Passive 1000 (AP1000) and the General Electric Economic Simplified 

39 NRC 1990a 
40 Westinghouse used the term PSRVs. The specific valves for Byron and Braidwood should be 
designated as "safety valves" or "pressurizer safety valves" as they are by the manufacturer, in the ASME 
BPV Code, and by the licensee. This difference in terminology is not significant to any of the find ings or 
conclusions in this report. 
41 NRC 1997 
42 NRC 1998 
43 NRC 2000 
44 NRC 2004a 
45 ComEd 1998 
46 ComEd 1999 
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Boiling-Water Reactor (ESBWR)), the NRC staff presented nine issues to the Commission for 
policy decisions.47 Although PSV categorization and performance requirements were not 
explicitly addressed, the paper does include an issue on "Definition of Passive Failure" and an 
extensive discussion on whether check valves are passive or active components and how they 
should be addressed in current plants and future passive designs. 

SECY-94-084 recognizes the GDCs and SECY-77-439 as establishing long-standing 
requirements and guidance in this area. The paper acknowledges that the industry (including 
EPRI documents and ANSI/ANS 58.948) have been inconsistent with respect to check valve 
failures, sometimes considering them as "active failures" and sometimes as "passive failures. " In 
SECY-77-439, however, the NRC staff stated that the failure of a simple check valve to move to 
its correct position when required was a "passive failu re." In addition, SECY-94-084 states that 
"[i]n licensing reviews, however, only on a long-term basis [e.g., long-term recircu lation cooling 
following a loss of coolant accident (LOCA)] does the NRC staff consider passive failures in fluid 
systems as potential accident initiators in addition to initiating events." The paper also states 
that "[~or current plants, the NRC staff normally treats check valves, except for those in 
containment isolation systems, as passive devices during transients or design-basis accidents." 

Furthermore, SECY-94-084 states that "[r]edefining check valves as active components, subject 
to consideration for single active failures would cause these valves to be evaluated in a more 
stringent manner than that used in previous licensing reviews" (emphasis added). The NRC 
staff then recommended (and the Commission agreed49 ) that the NRC staff should "maintain the 
current licensing practice for passive component failures on the passive [advanced light water 
reactor] AL WR designs, and to redefine check valves, except for those whose proper function 
can be demonstrated and documented, in the passive safety systems as active components 
subject to sing le failure consideration." Therefore, the NRC's position on check valves was 
changed only for passive AL WR designs going forward. 

The Panel considers the opening function of check valves and PSVs to be simi lar in that they 
both open through the motion of the valve disk under differential pressure with no external 
signal or motive power. The Panel also recognizes that the ambiguity with respect to "passive" 
versus "active" component definitions and nomenclature exists for safety valves. In addition, the 
passive or active classification of check valves or safety valves may differ based on design 
considerations, inservice testing , or accident analyses. For example, the PSVs and PORVs as 
wel l as numerous check valves are classified as active components in the Byron and Braidwood 
inservice testing programs. However, for purposes of applying the single failure criterion in the 
GDC context, the Panel concludes that it is appropriate to consider the potential failure of a PSV 
following water discharge as a passive failure, consistent with the treatment of check valve 
failures for the operating fleet. 

3.7 Draft Standard Review Plan Revision (1996) 

The 1996 draft revision to SRP Section 15.5.1 - 15.5.2 on IOECCS and eves malfunctions 
includes extensive updates to the 1981 revision, but neither version includes any discussion, 
criteria, or guidance on applying ASME Code requirements to PSVs or on applying the single 
failure criterion or any other failure assumption to PSVs. 50 

41 NRC 1994a 
48 ANS 1981 
49 NRC 1994b 
50 NRC 1996 
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3.8 Power Uprate Reviews and License Amendments (2001-2006) 

As part of the 2001 power uprate review for Byron and Braidwood, the NRG staff approved the 
analysis of an IOECCS (U FSAR Section 15.5.1) that included pressurizer filling , PSV water 
discharge, ECCS termination , and PSV closure. In the Backfit SE, the NRG staff indicates that 
the 2001 license amendment was predicated on the NRC's mistaken (unsubstantiated) belief 
that the valves were ASME-qualified (certified) . However, a review of the SE and associated 
RAls shows that, in 2001 , the NRG staff was well aware of the nature of the EPRI testing that 
the licensee relied on . The Panel did not find any evidence that the licensee claimed or the NRG 
staff believed that the valves were "qualified" in an ASME certification sense; rather, the record 
shows thorough consideration of the testing conducted on valves of the type installed at the 
plant and a technical judgment that this testing provided appropriate qualification. 

The Panel's conclusion was confirmed via discussions with the individual who was the 
responsible Section Chief in the Reactor Systems Branch at the time. He informed the Panel 
that the 2001 license amendment was based on the exercise of staff engineering judgment and 
there was no discussion of ASME certification or qualification of valves. In addition, the Panel 
found that the NRG approved power uprates for other nuclear power plants that included staff 
evaluation of water discharge through PORVs or PSVs based on test information provided by 
individual licensees. For example, in 2001 , the NRG granted a power uprate for Shearon Harris 
that included the operability of PORVs and PSVs during the discharge of subcooled water, 
referencing TMI Action Plan Item 11.D.1.51 As noted above, in 2006, the NRG also granted a 
power uprate for Beaver Valley. The SE for this Beaver Valley amendment referred to 
RIS 2005-29 and found reasonable assurance that the PSVs would adequately discharge water 
and reseat following a spurious safety injection actuation, based on the EPRI test data from 
1981 and an evaluation of the temperature of the liquid being discharged. 

During the NRG evaluations of license amendments since the TMl-2 accident, the NRC staff 
has specified in some SEs that a PORV or PSV would be assumed to stick open if it was not 
qualified for liquid service. To address this concern , the NRG staff reviewed and accepted a 
variety of test information (including EPRI, Wyle, and vendor testing) submitted by individual 
licensees to demonstrate the capability of PORVs or PSVs to reseat following water discharge. 
In the sample of SEs it reviewed, the Panel did not find a specific requirement for the PORVs or 
PSVs to be certified under the ASME BPV Code as capable of passing water and reclosing. 

In 2004, the NRG issued license amendments for Byron and Braidwood granting an adjustment 
to the PSV setpoints. In an RAI, the NRG staff requested that the licensee perform a 
quantitative analysis regarding the number of opening cycles during which the PSV would be 
expected to pass water and the temperature of the water being discharged. In the Setpoint SE, 
the NRG staff concluded that the analysis was acceptable for assuring that the PSVs would 
remain operable following a spurious safety injection event. 

51 NRC 2001d 
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3.9 RIS 2005-29 (2005) 

In 2005, the NRG staff issued RIS 2005-29 "to notify licensees of a concern identified during 
recent reviews of power uprate [LARs] ." The RIS addressed the manner in which some 
licensees acted in response to NSAL-93-013. The RIS was issued at the division level in NRR 
and does not include a record of office-level concurrence. The RIS was not reviewed by CRGR. 
Although no documentation was readily available regarding the CRGR's decision not to review, 
it appears that the lack of a CRGR review stemmed from the assertions in the RIS such as 
these: 

• "This RIS requires no action or written response and, therefore, is not a backfit under 1 O 
CFR 50.109. Consequently, the NRG staff did not perform a backfit analysis." 

• "This RIS is informational and pertains to a NRG staff position that does not depart from 
current regulatory requirements and practice." 

A key statement in RIS 2005-29 is the following (with emphasis added): 

The NRG staff's position is noted in the power uprate review standard, as follows: 
"For the [IOECCS] and [CVCS] malfunctions that increase reactor coolant 
inventory events: (a) non-safety-grade pressure-operated relief valves should not 
be credited for event mitigation and (b) pressurizer level should not be allowed to 
reach a pressurizer water-solid condition.". 

However, the cited review standard (RS-001 ), which is explicitly limited to EPUs, states that 
"[t]he staff does not intend to impose the criteria and/or guidance in this review standard on 
plants whose design bases do not include these criteria and/or guidance. No backfitting is 
intended or approved in connection with the issuance of this review standard ."52 

This intent of RS-001 to define and clarify the scope of EPU reviews, but not impose new 
requirements or new interpretations of requirements, was confirmed by the Panel in discussions 
with the manager responsible for developing and issuing RS-001 . Therefore, contrary to the RIS 
statement, neither RS-001 nor RIS 2005-29 documented "known and established standards of 
the Commission" applicable to Byron and Braidwood. 

The Panel also notes that neither RIS 2005-29 nor its draft Revision 1,53 which is currently 
under development, discuss water discharge certification requirements in accordance with the 
ASME BPV Code. In fact, as stated above, the NRG issued a 2006 power uprate amendment 
for Beaver Valley in which the SE cited RIS 2005-29 and yet relied on the EPRI testing data to 
address the concern . 

3.10 SECY-05-0138 (2005) 

SECY-05-0138 presents a comprehensive history of the application of the single failure 
criterion , including extensive discussion of the treatment of passive components in fluid 
systems.54 The paper enclosed a July 2005 draft of a technical report on the single failure 
criterion. Section 4.2.2 of this report acknowledges that "[o]ne particular issue identified in this 

52 NRG 2003 
53 NRG 2015a 
54 NRG 2005a 
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project is the continued existence of the footnote to the definition of single failure in 10 CFR 
[Part) 50 Appendix A staling that the regulatory position on considering passive failures in fluid 
systems is under development." In Section 2.5.3, the draft report quotes from SECY-77-439 
(discussed above) and recognizes that in current practice, as in 1977, "[p]assive failures in fluid 
systems are generally excluded from single-failure assessments." 

cunmenl [MASI : I am adding this 
1 because the summary and 
/ conclusions ci tes the qualification I "'""" foe tho PORV as well. 

SECY-05-0138 and the accompanying draft report present three alternatives for using a risk
informed and performance-based approach to address the single failure issue. The draft report 
clarifies that all of the alternatives "could include developing a position on single passive failures 
in fluid systems to replace the footnote now in 10 CFR Part 50 Appendix A definitions .' 

I 
l 
I 

These documents make It clear that, with few exceptions, neither the NRC staff nor the : 
Commission has established specific requirements relating to the treatment of passive / 
component failures in fluid systems. The Panel believes the existence of this Commission 
paper, contemporaneous with discussions on potential PSV failures (e.g., RIS 2005-29), makes / 
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Revision 2 to SRP Section 15,5 1 - 15 5,2 ~a.a-4-stales~ / 

t:lal "I( lhe\21ant Is e.9.uig2ed with PORVs that are (1 l safetx:-related egulpmenL_ ________ j 
and 12) qualified for water relier, then they may be assumed to reseat properly 
after having relieved water. [t The pressurizer safety valves, too, may be 
assumed to reseat properly after having re lieved water; but only if such valves 
have been qualified for water relief.! 

However, this section does not reference ASME BPV Code requirements for safety valve 
certification . 

3.12 Backfit Letter and Subsequent Appeals (2015-2016) 

The Backfit SE is predicated on the following positions: 

• "water relief through a valve that is not qualified for water relief wi.11 cause that valve to 
stick In its fully open position" (emphasis added) 

• ''the licensee .. . has not applfed the single-failure assumption" (emphasis added) 

• "nor have they provided ASME water qualification documentation for the PSVs ... the 
ASME ... original Overpressure Protection Report .. . inservice test history .. . Including 
both water and steam tests" (emphasis added) 

The Backfil SE argues that an IOECCS would escalate to a more severe evenl. Such an 
escalation would be contrary to the Byr,on and Braidwood licensing basis (i.e. , contrary to the 
ANS non-escalation position) and could be in non-compliance with the GDCs (as included in the 
Byron and Braidwood licensing basis) since an IOECCS with a stuck-open valve had not been 
analyzed and shown to meet the appropriate criteria for an AOO. 
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Based on its review of all the relevant documents and discussions with the individuals (staff and 
managers) involved in the original review and the backfit, the Panel has developed an 
understanding of the regulatory requirements and practices, the potential safety issues, and 
backfit rule obligations. The Panel has determined that the numerous, complex, and detailed 
regulatory and technical issues all depend on the answers to two critical questions on valve 
performance: 

• Must the PSVs in question be assumed to fail given liquid water discharge because of 
the lack of ASME certification for water discharge? 

• Must the PSVs be assumed to fail in accordance with the GDC "single failure" 
requirements? 

In the Backfit SE, the NRC staff indicates that "[o]ne assumption that is particularly important to 
the non-escalation criteria is that water relief through a valve that is not qualified for water relief 
will cause that valve to stick in its fully open position" (emphasis added). The Panel concludes 
that this issue-the treatment of potential valve failure-is not only "particularly important," it is 
the critical issue upon which the compliance backfit hinges. 

Based on the historical evidence, the Panel concludes that there is not now, nor has there been, 
a known and established Commission standard (1) that PSVs must be assumed to fail following 
water discharge in the absence of ASME certification for water discharge, or (2) that PSVs must 
be assumed to fail as part of single failure criterion analysis. The NRC staffs determination that 
ASME certification is necessary first appears in the Backfit SE. The determination that 
application of the single failure criterion is necessary first appears in the draft Revision 1 to RIS 
2005-29. The Panel has not identified these positions being stated in any final NRC guidance 
document. 

The Panel also concludes that in 2001 and 2004 and at present, the known and establ ished 
standard of the Commission is that failures of PSVs need not be assumed to occur following 
water discharge if the likelihood is sufficiently smalll, based on well-informed staff engineering 
judgment. In preparing the Uprate SE and the Setpoint SE, the NRC staff exercised reasonable 
and well-informed engineering judgment when the NRC staff concluded that the PSVs were 
unlikely to stick open. The NRC staff reviewers involved in the 2001 power uprate review were 
among the most experienced and senior reviewers in thei1r areas of expertise. The NRC staff 
valve expert involved in the review was the agency's most knowledgeable individual on PSVs 
and the relevant ASME Code requirements, and was a nationally recognized expert. The Panel 
did not find any evidence that the NRC staffs issuance of the 2001 or 2004 license 
amendments was based on an omission or mistake of fact. Rather, the current NRC staff 
positions on valve qualification in the Backfit SE are new or modified interpretations of 
compliance. 

In interactions with the Panel, NRR staff emphasized several issues raised in the Backfit Letter. 
The Panel summarizes its consideration of those issues in the following subsections. 

3.12.1 Non-Escalation Position and Valve Failure 

In the Backfit SE, the NRC staff discussed the definition of event conditions in ANS-51 .1/N18.2-
1973 and the provision in this standard that events of one condition do not propagate to cause a 
more serious fault (non-escalation position). In interactions with the Panel, NRR staff provided 
several clarifications on this topic, summarized by the Panel as follows: 
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• ANS-51.1/N 18.2-1973 defines the categories of design basis transients and accidents 
based on an anticipated frequency of occurrence (annually for ANS Condition 11 events). 

• It is a long-standing NRC position that escalation from one condition to another is not 
acceptable. 

• ANS-51.1/N18.2-1973 constitutes a known and established standard that has been 
reflected in NRC guidance documents and in the licensing basis of each U.S. nuclear 
power plant. 

The Panel confirmed that this ANS standard is referenced in several places in Chapter 15 of the 
Byron and Braidwood UFSAR. The Panel agrees that the non-escalation position is an 
established standard applicable to Byron and Braidwood, but did not identify historical evidence 
that implementation of this standard requires Exelon to assume that its pressurizer valves will 
fail open under water discharge conditions, to appi,y the s1ingle failure criterion to PSV failure in 
these circumstances, or to impose ASME Code requirements for certification, qualification, or 
testing of PSVs for water discharge. 

3.12.2 Non-Escalation Position and Return to Service 

In the Backfit SE, the NRC staff makes reference to the time it would take to clean up a 
contaminated containment following a stuck-open pressurizer valve. In interactions with the 
Panel, NRR staff re-emphasized concerns that extended steam and water discharge through 
the pressurizer valves would result in the failure of the pressurizer relief tank rupture disk, would 
require repair of the damaged PSVs, and might cause an extended time period for the return to 
service of the nuclear power plant. 

The Panel does not consider the time period necessary for the licensee to perform radioactive 
clean-up activities in the containment building, to inspect and conduct any necessary repairs to 
the PSVs, or to prepare for plant startup, to constitute issues that support a compliance backfit 
imposed by the NRC. The NRC staff and inspectorrs would verify that these activities are 
conducted appropriately to protect the public health and safety prior to plant restart. The 
Backfit SE states that UFSAR Section 15.5.1.3 "implie[s]" that the plant will return to operation in 
a "short period ," but the Panel sees no support for a timing requirement in UFSAR Section 
15.5.1.3. Also, the Panel has not identified a regulatory interest in limiting the time needed for 
the plant to return to operation. 

3.12.3 TMI Action Plan Item 11.D.1 and EPRI Testing 

Although the Backfit Letter and NRR Appeal Decision do not speak explicitly to TMI Action Plan 
Item 11.0.1, in interactions with the Panel, NRR staff stated that the known and established 
standard in question is the TMI Action Plan Item 11.D.I standard for licensees and applicants to 
conduct testing to qualify the RCS relief and safety valves under expected operating conditions 
for design-basis transients and accidents. As discussed above and in Appendix B to this report, 
the NRC accepted the EPRI testing to satisfy TMI Action Plan Item 11.0.1 for Byron and 
Braidwood in SEs forwarded by letters in 1988 and 1990. Therefore, the Panel considers this 
known and established standard referenced by the NRC staff to have been met for Byron and 
Braidwood. 

In interactions with the Panel, the NRR staff further stated that an omission or mistake of fact 
occurred when the licensee failed to acknowledge that the EPRI testing program did not 
evaluate water discharge from the pressurizer valves during extended high pressure safety 
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injection for Byron and Braidwood . As discussed in Appendix B to this report, in the 1988 and 
1990 SEs on the Byron and Braidwood response to TMI Action Plan Item 11.D.1, the NRC staff 
evaluated the capability of the PSVs and PORVs during feedwater line break accidents, 
including water discharge. In these SEs, the NRC staff found that the performance of the PSVs 
and PORVs with water discharge was acceptable based on the EPRI tests. Therefore, the 
Panel does not agree that the licensee's reference to the EPRI testing program was an 
omission or mistake of fact. 

3.12.4 ASME Code Certification 

In the Backfit SE, the NRC staff stated that certain ASME Code information would be necessary 
to support water qualification of the PSVs. In interactions with the Panel , NRR staff stated that, 
to satisfy the standard for water discharge capability of pressurizer valves, it would be 
necessary to conduct flow capacity certification in accordance with the ASME BPV Code and 
inservice testing throughout the service life in accordance with the ASME OM Code. The NRR 
staff referenced certa in licensing actions in which water discharge was not considered 
acceptable, or different actions were required.55 

As discussed in Appendix C to this report, the NRC staff required additional actions for some 
licensees to support reliance on the PORVs for water discharge and to avoid water discharge 
through the PSVs. The Panel found , however, that the NRC staff also allowed some licensees 
to rely only on EPRI testing without significant additional activities. The Panel did not identify 
instances where the NRC staff imposed certification by the ASME BPV Code and testing in 
accordance with the OM Code, or required alternatives to the ASME BPV or OM Codes, in the 
examples of NRC staff review of water discharge capability for pressurizer valves. 

In interactions with the Panel , the NRR staff also identified specific ASME Code provisions that 
it viewed as supporting the position that ASME Code requirements apply to qualification of 
pressurizer valves for water discharge. The NRR staff, however, did not provide evidence that 
these provisions have consistently been interpreted as the NRC staff is now interpreting them. 
Given the NRC's treatment of TMI Action Plan Item 11.0.1 and the NRC staff's historical 
licensing practice, the Panel concludes that the NRR staff's current application of the ASME 
Code is not supported by the historical record. 

3.12.5 Conduct of 2001 and 2004 Reviews 

In light of the wide range of NRC staff positions during the review of pressurizer valve capability 
since the TMl-2 accident, the Panel agrees that, in the course of preparing the 2001 Uprate SE 
or Setpoint SE, the NRC staff could have considered the need for the licensee for Byron and 
Braidwood to improve the reliability of the PSVs or PORVs for water discharge or to avoid water 
discharge through the PSVs by PORV improvements. The NRC staff may have been able to 
justify additional actions, but they determined that it was not necessary. Instead, the NRC staff 
reviewers in 2001 used their expert engineering judgement to determine that it was not 
necessary to assume that the PSVs or PORVs would stick open with water discharge, based on 
EPRI test information , licensee supplemental information, and their own technical experience. 

In discussions with the Panel , NRR staff raised a concern that the Setpoint SE does not 
document a re-review of the qualification of the PSVs and noted that if the Uprate SE had not 
found water discharge through the PSVs to be acceptable, it is unlikely that the NRC staff would 

55 Salem (NRC 1997), Millstone (NRC 1998), and Callaway (NRC 2000) 
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have approved this 2004 amendment. In Appendix C to this report, the Panel summarizes the 
discussion in the Setpoint SE of the PSV water discharge capability. The Panel recognizes that 
a staff review may rely on a previous more extensive review to determine the acceptability of a 
similar request. The Panel does not consider the review approach used in 2004 to challenge the 
adequacy of the 2001 review. 

4 RESPONSE TO THE EDO QUESTIONS 

I 
I 
II 

In establishing the Panel , the EDO asked the Panel to answer five specific questions, as well as 
evaluating the overall appropriateness of the backfit. The answers to these questions are / 
provided below. 

4.1 Were the approvals based on a mistake? If so, what was the mistake and / 
what are the implications for ~Yf-OA-and Braidwood and Byronl _____ ______ _} 

In responding the question, the Panel has considered the differing views of the NRR staff and 
the licensee on this issue. Those positions are summarized below: 

• In the NRR Appeal Decision , the NRC staff claims thal "[t]he NRC erred in approving a 
sequence of events that allowed the [IOECCS], [CVCSJ malfunction. and inadvertent 
opening of a pressurizer safety or relief valve analyses in the 2001 and 2004 [SEs]"" and 
''the NRC staff understood the PSVs to be qualified for water relief when , in fact, they 
were not. '' 

• Exelon claims In the NRR Backfit Appeal that "the compliance exception requires more 
than simply asserting that the prior staff approvals were wrong- the NRC must 
demonstrate that lhe prior approvals were erroneous because of an omission or mistake 
of fact at the lime of the approval. The NRC has not made that case here." 

The Panel concludes that, in 2001 and 2004, the NRC staff did !lQ! misunderstand the 
qualification status of the PSVs and that It was not a mistake to undertake a review of or make a 
technically based safety finding on the likely successful performance of the valves. In the 
Panel's opinion, the actions of the Reactor Systems Branch In 2001 to reach out to the Division 
of Engineering's Mechanfcal Engineering Branch for expert technical review assistance was 
both appropriate and commendable. The NRC staff reviewers involved in the 2001 power uprate 
review were among the most experienced and senior reviewers in their areas of expertise. The 
valve expert Involved in lhe review was the NRC's most knowledgeable individual on PSVs and 
the relevant ASME Code requirements , and was a natlonally recognized expert. The Panel 
cannot agree that the NRC staff was misinformed. ill-informed. or In error, or that It made 
incorrect or inappropriate decisions. 

4.2 What is the known and established standard for water qualification of PSVs? 

The Panel concludes that In 2001 and 2004 and at present, the known and established standard 
of the Commission is that the failures of PS Vs need not be assumed to occur following water 
discharge if the likelihood is sufficiently small, based on well-informed staff engineering 
judigment. No more detailed or prescriptive standard has been promulgated by the Commission. 
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4.3 What is the known and established standard 1for progression of postulated 
events between categories of severity? 

For Byron and Braidwood, the standard for progression of postulated events between 
categories of severity is set forth in the UFSAR as described above. The Panel supports the 
NRG staffs view that non-escalation (from ANS Condition II to ANS Condition Ill or IV) is a 
known and established standard applicable to Byron and Brnidwood. This issue of event 
escalation is also a focus of RIS 2005-29 and the draft Revision 1 to RIS 2005-29 that was 
issued for public comment in 2015. The Panel concludes that the IOECCS (an AOO per the 
GDC definition and an ANS Condition 11 event) would escalate to a more severe event if a PSV 
were to stick open, or if both a PORV stuck open and its block valve failed to close. Such an 
escalation would be contrary to the Byron and Braidwood licensing basis (i.e., contrary to the 
ANS non-escalation position ) and could be in non-compliance with the GDC (as included in the 
Byron and Braidwood licensing basis), since an IOEGCS with a stuck-open valve had not been 
analyzed and shown to meet thee appropriate criteria for an AOO. However, this event 
progression standard does not establish specific standards for valve qualification to determine 
whether a valve would stick open and cause this escalation . Therefore1 it is not the basis for a 
compliance backfit given the current set of facts. 

4.4 Does the current licensing basis for ~d-Braidwood and 
complyByron comply with the applicable regulations? Is it adequate to 
provide protection to public health and safety•? 

The Panel concludes that Byron and Braidwood do comp1ly with the applicable regulations 
based on the UFSAR analyses, which the NRG staff found acceptable through a reasonable 
and technically sound evaluation using appropriate Commission safety standards. 

4.5 Given that Exelon suggests that the NRC pursue a cost-justified substantial 
safety enhancement backfit, what is the contribution to overall plant risk of 
the current configuration at Byron anEI-Braidwood and Braidwood? 

The Panel requested RES to provide information and insights on the risk significance of the 
sequence at issue, to assure that the Panel's judgments were being made with a full 
understanding of their significance, and to assist in responding to the EDO question. 

The RES study' suggests that the most significant IOECCS sequence, assuming that fill 
pressurizer overfill events lead to a small LOCA, contributes approximately 1 percent of the total 
internal event core damage frequency (CDF). In its report, !~ES estimated a maximum benefit 
(GDF reduction) from a "perfect backfit" (i.e., always preventing pressurizer overfill) of 
1.SE-07 per year. If the PSVs are not assumed to always fail following water discharge 
(consistent with the NRG staff expert judgment in 2001) or a smaller improvement than a 
"perfect backfit" were considered, the risk-reduction benefit of implementing the backfit would be 
even smaller. 

The Panel is aware of and sensitive to two important issue~; related to this question. First, NRR1 

not the aweal-Panel, is responsible for any decisions on alternative application of the backfit 
rule to this issue (through the other categories of adequate protection or cost-justified 
substantial safety enhancement). Second, the Panel does not wish to imply that ''the 
contribution to plant risk" should be seen as the only measure of enhanced safety. The issues of 
event classification and the non-escalation of events are essentially defense-in-depth concepts. 
Defense in depth has a recognized role and value In the reuulatory process. The Panel is also 
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aware that not every defense-in-depth feature has the same safety significance, and that the 
estimated risk significance (measured in core damage frequency) is very relevant. 

Within the context described above, the Panel concludes that the contribution to overall plant 
risk is very small. 

5 SUMMARY AND CONCLUSIONS 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception. Therefore, to 
address the appeal of the proposed compliance backfit, the Panel focused on determining if this 
case is most appropriately characterized as one in which the licensee "failed to meet known and 
established standards of the Commission because of omi1ssion or mistake of fact," or rather as a 
case of a "new or modified interpretations of what constitutes compliance. " 

The NRC staffs compliance backfit argument depends on two separate determinations: 

1. the assumed failure of PSVs to reclose after passing water, and 

2. the necessity of preventing "event escalation" (i.e. , the position that "an incident of 
moderate frequency should not generate a more serious plant condition without other 
faults occurring independently"). 

For the NRC staffs compliance backfit conclusion to be valid , both of these determinations must 
meet the above compliance backfit standard by involving failure to meet known and established 
standards of the Commission. 

In the first of these determinations, the NRC staff's compliance backfit is based on the 
assumption in the Backfit SE that the PSV fails to reclose given the absence of "ASME water 
qualification documentation." As indicated in the Backfit SE, the Uprate SE involved a technical 
evaluation of safety valve capability and likely performance under water-discharge conditions 
rather than a simple assumption of a failure. The NRR Appeal Decision indicates that "the 2001 
and 2004 approvals occurred because the NRC staff understood the PSVs to be qualified for 
water relief when, in fact, they were not." 

The Panel carefully considered these views and has reviewed the relevant documents including 
the licensee's responses to the NRC staffs RAls,56 the technical branch's SE input,57 and the 
Uprate SE. The Panel did not find any evidence that the licensee had claimed or the NRC staff 
had believed that the valves were "qualified" in an ASME certification sense; rather, the record 
shows thorough consideration of the testing conducted on valves of the type installed at the 
plant and a technical judgment that this testing provided appropriate qualification. 

On the basis of its review, the Panel concluded that the NRC staff who prepared the Uprate SE 
did not misunderstand the qualification status of the PSVs and that it was not a mistake to 
undertake a review of or make a technically based safety finding on the likely successful 
performance of the valves. In the Panel 's opinion, the actions of the Reactor Systems Branch in 
2001 to reach out to the Division of Engineering 's Mechanical Engineering Branch for expert 

56 ComEd 2000b, Exelon 2001 
57 NRC 2001a 
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technical review assistance was both appropriate and commendable. The NRC staff reviewers 
involved in the 2001 power uprate review were among the most experienced and senior 
reviewers in their areas of expertise. The NRC staff valve expert involved in the review was the 
agency's most knowledgeable individual on PSVs and the relevant ASME Code requirements, 
and was a nationally recognized expert. The Panel disagrei~d that the NRC staff was 
misinformed, ill-informed, or in error, or that it made incorre,ct or inappropriate decisions. 

The Panel concluded that three related technical and regulatory positions related to the PSVs 
(separate from the issue of the non-escalation position) underpin the backfit: 

1. ASME water qualification (certification) documentation is required if a valve is to be 
assumed to reclose after passing water. 

2. Water discharge through a steam-qualified valve will cause that valve to stick in its fully 
open position. 

3. PSVs are subject to a single-failure assumption. 

None of these positions were "known and established standards of the Commission" in 2001 or 
2004 for determining when it was appropriate to assume a failure of PSVs to reseat. In fact, they 
were not "known and established standards of the Commission" in 2005 (when RIS 2005-29 
was issued) or 2006 (when the Beaver Valley EPU was approved) or 2007 (when Revision 2 to 
SRP Section 15.4§.1 - 15.4§ .2 was issued). 

Moreover, these positions do not appear to be "established standards of the Commission" at 
present. The 2007 version of SRP Section 15.4§.1 - 15.4§. 2 allows credit for PO RVs and PS Vs 
if they have been "qualified for water relief." The NRC staff's determination that ASME 
certification is necessary first appears in the Backfit SE andl is not addressed in any final NRC 
guidance document. The determination that application of tlhe single failure criterion is 
necessary first appears in the draft Revision 1 to RIS 2005-29 and is not included in any final 
NRC guidance document. 

The Panel concluded that the standard in place in 2001 and 2004 and at present is simply that 
the failures of PSVs need not be assumed to occur following water discharge if the likelihood is 
sufficiently small, based on well-Informed staff engineering judgment. In earlier documents 
addressing this topic, beginning with NUREG-0737, the use of the word "qualified" or 
"qualification" implies a general demonstration of capability, such as in the EPRI testing done in 
response to TMI Action Plan Item 11.D.1. In light of this stanidard, the Panel concluded that, 
when preparing the Uprate SE and the Setpoint SE, the NR:C staff exercised reasonable and 
well-informed engineering judgment to conclude that the PSVs were unlikely to stick open. 

Overall , the Panel concluded that the NRC staff's position on valve qualification in the 
Backfit SE is a new or modified interpretation of what consNtutes compliance in addressing 
potential PSV failures following water discharge. Although this new staff position represents a 
well-intentioned and conservative approach that could provide additional safety margin, it does 
not provide a basis for a compliance backfit. 

Finally, in the absence of a PSV failure to reseat, the Panel concluded that the concerns 
articulated by the NRC staff in the Backfit SE related to event classification, event escalation, 
and compliance with 10 CFR 50.34(b) and GDCs 15, 21 ., and 29 are no longer at issue. 

The Panei's findings, therefore, support the Exelon backfi1t appeal. 
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6 ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backfit appeal, the Panel believes it is important 
to acknowledge, and for the NRC staff and licensees to appreciate, that water discharge 
through a PSV not specifically designed for such service is undesirable and should be 
minimized or avoided as a matter of conservative engineering and prudent operations. This is 
reinforced by the information provided in NSAL-93-013 and its Supplement 1, and the actions by 
various licensees in response to these documents, as well as the limited scope of the EPRI 
testing conducted over 30 years ago. 

Operator training, control room procedures to terminate the event before pressurizer filling, and 
use of PORVs rather than reliance on PSVs, are dearly preferred and prudent measures, 
whether they form the facilities' UFSAR licensing basis and are assumed in the accident 
analyses or not. 

The PSVs in question were designed for steam service. Steam relief is their normal service 
condition and applies to their ASME BPV Code certification. The Panel supports the previous 
NRC staff determinations for Byron and Braidwood and certain other plants that PSVs 
experiencing water discharge during an abnormal or accident condition need not be assumed to 
fail since there was a reasonable and technically well-informed engineering judgement to the 
contrary. However, the Panel also considers the actions by various licensees to improve the 
reliability and performance of the PORVs to avoid water discharge through the PSVs to be 
prudent in light of the design specifications of the PSVs. 

The Panel considered but could not determine the extent to which the licensee for Byron and 
Braidwood addressed crediting water discharge through the PSVs, PORVs, or PORV block 
valves in the Byron and Braidwood inservice testing programs. The Panel recognizes that the 
difference between the intended use of these valves for overpressure protection and their 
infrequent use in response to certain plant events might be considered in implementing 
appropriate inservice testing activities. 

The Panel notes that water discharge through various pressurizer valves is not a new issue 
because water discharge has always been credited (by the licensee for Byron and Braidwood 
and other licensees) for the feedwater line break analysis in UFSAR Section 15.2.8. 
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APPENDIX A: HISTORY OF THE BACKFIT RULE AND THE COMPLIANCE 
EXCEPTION 

The Backfit Rule 

Title 10 of the Code of Federal Regulations (1 O CFR), Section 50.109, "Backfitting," was 
originally promulgated in 1970.58 Because of perceived deficiencies in the rule, the U.S. Nuclear 
Regulatory Commission (NRC) substantially revised it in 1985.59 The 1985 rule was challenged 
in court, and the U.S. Circuit Court for the District of Columbia (D.C. Circuit) vacated this rule in 
its entirety. The D.C. Circuit took this action because it concluded that the revised rule could be 
interpreted to allow the NRC to consider costs in defining or redefining what is required for 
adequate protection of the public health and safety.60 In response, the NRC revised the Backfit 
Rule in 1988 to remove any implication that costs could be considered in defining or redefining 
adequate protection. 61 The 1988 revisions only differed from the 1985 rule to the extent 
necessary to address the court's concerns. The 1988 rule was also challenged in court, but this 
time the D.C. Circuit upheld the rule.62 

In its current form, 10 CFR 50.109(a)(1) defines backfitting as 

... the modification of or add ition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility; any 
of which may resu lt from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position ... . 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." 10 CFR 
50.109(a)(4 )(i). The second and third exceptions relate to actions ensuring adequate protection 
or to actions that involve defining or redefining adequate protection. 10 CFR 50.109(a)(4 )(ii)-(iii). 

sa AEC 1970 (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
59 NRC 1985 
60 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 824 F.2d 108, 119-20 (1987). 
61 NRC 1988b 
62 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 880 F.2d 552 (1989). 
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Commission Policy 

The Commission addressed its intended application of the compliance exception in the 1985 
rulemaking :63 

The compliance exception is intended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard . 

In the 1985 rule, the Commission acknowledged that staff interpretations of regulations are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit."64 The Commission also stated, "Many of the most important changes in plant 
design , construction , operation, organization , and training have been put in place at a 11evel of 
detail that is expressed in staff guidance documents which interpret the intent of broad , 
generally worked [sic] regulations. "65 

Backfitting Guidance 

Extensive information regarding the appropriate implementation of backfitting is provided in U:le 
NUREG-1409.66 Relevant excerpts from this guidance are provided below. 

Applicable Regulatory Staff Positions 

According to NUREG-1409, to be a backfit, ''a new or revised staff position or requirement must 
be involved , that Is, there must be a change in content or applicability of the previously 
applicable regulatory staff position (in the direction of increased safety requirements) ... . '' An 
applicable regulatory staff position is a requirement or position already specifically imposed on 
or committed to by a licensee. Examples of applicable regulatory staff positions include: 

• legal requirements, as in explicit regulations, orders, and plant licenses and in 
amendments, conditions , and technical specifications 

• written licensee commitments such as those contained in the final safety analysis report, 
licensee event reports , and docketed correspondence, including responses to NRG 
bulletins, generic letters, inspection reports, or notices of violation and confirmatory 
action letters 

• NRG staff positions that are documented explicit interpretations of more general 
regulations and are contained in documents such as the Standard Review Plan, branch 
technical positions, regulatory guides, generic letters, and bulletins 

A similar list of examples is provided in Manual Chapter 0514,67, which is also included as 
Appendix D to NUREG-1409. Manual Chapter 0514 was referenced in the 1988 rulemaking , 

63 NRC 1985, at 38103 
64 Id. at 38102 
65 Id. at 38103. The 1988 rulem aking neither revised the cornpliance exception as stated in the 1985 rule 
nor provided additional guidance on its interpretation. 
eo NRC 1990c 
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and a working draft was provided to the Commission for information in SECY-88-102.68 Manual 
Chapter 0514 provides a definition of "applicable regulatory staff positions" that is slightly more 
detailed than the definition in NUREG-1409. This definition from Manual Chapter 0514 is quoted 
below, with additional detail beyond NUREG-1409 emphasized in underlined text. 

Applicable regulatory staff positions are those already specifically imposed upon 
or committed to by a licensee at the time of the identification of a plant-specific 
backfit, and are of several different types and sources: 

a. Legal requirements such as in explicit regulations, orders, plant licenses 
(amendments, conditions, technical specifications). Note that some regulations 
have update features built in, as for example, 10 CFR 50 .55a, Codes and 
Standards. Such update requirements are applicable as described in the 
regulation . 

b. Written commitments such as contained in the [Final Safety Analysis Report], 
[Licensee Event Reports), and docketed correspondence, including responses to 
Bulletins, responses to Generic Letters, Confirmatory Action Letters, responses 
to Inspection Reports, or responses to Notices of Violation . 

c. NRC staff positions~ that are documented, approved, explicit Interpretations of 
the more general regulations , and are contained in documents such as the 
[Standard Review Plan], Branch Technical Positions, Regulatory Guides, Generic 
Letters, and Bulletins; and to which a licensee or an applicant has previously 
committed to or relied upon. Positions contained in these documents are not 
considered applicable staff positions to the extent that staff has. in a previous 
licensing or inspection action, tacitly or explicitly excepted the licensee from part 
or all of the position.7o 

How Regulatory Positions are Established 

NUREG-1409 provides responses to a number of questions regarding backfitting . The following 
response was given to questions asking, "Is it appropriate for the NRC staff to rely on informal 
or formal communications to other licensees as official NRC positions? What about NRG tacit 
approval of documents?" 

Informal or formal communications to one licensee are not official positions to all 
licensees. Section 053 of Manual Chapter 0514 identifies what can be applied as 
official staff positions in a plant-specific context. They are legal requirements 
such as contained in explicit regulations , orders, and plant licenses; written 
commitments such as contained in final safety analysis reports, licenses event 
reports. and docketed correspondence; and documented, approved explicit 
interpretations such as contained in the [Standard Review Plan] , branch technical 
positions, regulatory guides, generic letters, and bulletins. Orders, licenses, and 
written commitments are applicable only to a particular licensee. 

67 NRC 1988c 
68 NRC 1988a 
69 Requirements may be imposed by rule or order. Staff interpretations such as examples of acceptable 
ways to meet requirements are not requirements in and of themselves. 
70 Imposition of a staff position from which a licensee has previously been excepted is a backflt. 
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If the NRC staff previously exempted a licensee from a legal requirement or 
approved position, it is not applicable to that licensee for the purpose of backfit 
consideration. Explicit exemption would be done formally in writing. The 
Appendix to NRC Manual Chapter 0514 discusses tacit approval under 
reanalysis of issues. Two situations are covered. In the first case, staff review of 
a previously accepted licensee action or program may result in a requested 
change. This would be classified as a backfit because it represents a change in a 
previous staff position and would require a backfit analysis (or a documented 
evaluation if it meets one of the exceptions listed in the backfit rule). In the 
second case, a licensee submittal committing to a specific course of action that 
has not received timely NRC staff review is implemented by the licensee. In this 
case, it is considered that the NRC staff tacitly accepted the licensee's action 
since timely notice to the contrary was not given. If the NRC staff subsequently 
adopts a different position and requests a change in the licensee action, this 
change may be classified as a backfit and thus require a backfit analysis (or a 
documented evaluation if it meets one of the exceptions listed in the backfit rule). 

NUREG-1409 also addresses a question regarding tacit approvals by an inspector: "If an 
inspector has previously accepted (i.e., provided tacit approval of) a licensee's method, does a 
specific request for change constitute a backfit and if so, is a backfit analysis required?" The 
response is: 

Cases where an inspector provides tacit approval are relatively rare. Simply not 
challenging a licensee's practice normally would not be considered tacit 
approval. The only example provided in Manual Chapter 0514 is a case where 
the NRC has indicated tacit approval by not acting in a reasonable time on a 
licensee submittal and the licensee has moved ahead to implement the proposal 
described in the submittal. For the purpose of this question, it would most likely 
arise in connection with review of a licensee response to an inspection report. 

Explicit approval could be provided in an inspection report that states that a 
particular approach is acceptable. However, conclusions of that nature are 
usually made in [safety evaluations] rather than inspection reports. 

Compliance Backfit Guidance 

NUREG-1409 gives the following response to the question, "[h]ow does the backfit rule apply to 
new staff positions that reflect an evolving understanding of technical issues?" 

An evolving understanding of issues does not, by itself, define which category f its 
a particular backfit. Judgment must be applied to the facts of each particular case 
to determine whether the backfit is for compliance, to provide adequate 
protection, to redefine adequate protection, or to achieve a cost-justified 
substantial safety enhancement. For example, with regard to compliance, the 
1985 statement of considerations for 1 O CFR 50.109 indicates that "the 
compliance exception is intended to address situations where the licensee has 
failed to meet known and established standards of the Commission because of 
omission or mistake of fact .... new or modified interpretations of what constitutes 
compliance would not fall within the exception .... " 

NUREG-1409 also provides an example where an evolving understanding of technical issues 
resulted in a compliance backfit that was apparently justified for at least some licensees. In 
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response to industry claims that Bulletin 88-11 71 lacked any backfitting justification, the NRC 
staff responded: 

Although the justification was not printed in the bulletin, NRC Bulletin 88-11 , 
''Pressurizer Surge Line Thermal Stratification ," was justified as a backfit. It is an 
example of a backfit that was determined by the responsible NRG official to be 
required as a matter of compliance with existing requirements and commitments. 
The CRGR reviewed the bulletin and concurred . The regulations currently require 
licensees to meet the applicable codes of the American Society of Mechanical 
Engineers (ASME), Boiler and Pressure Vessel Code. Because of the NRC 
staffs concern with the integrity of the surge line, licensees were requested to 
perform their fatigue analysis in accordance with the latest ASME Section Ill 
requirements that incorporate high cycle fatigue analysis. The justification 
provided by the NRG staff was that previously unconsidered thermal stratification 
phenomenon may invalidate the existing analysis performed to confirm the 
integrity of the surge line. 

Subsequently, it was understood that some licensees believed that the NRC 
staffs rationale was in error because they were not committed to the latest 
ASME Section Ill requirements by virtue of their license commitment. However, 
the issue became moot because these licensees undertook the analysis 
voluntarily in view of the safety importance of the issue and the fact that previous 
versions of the ASME Code did not completely address the concern. 

71 NRC 1988e 
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APPENDIX B: QUALIFICATION OF PRESSURE RELIEF VALVES IN 
NUCLEAR POWER PLANTS IN RESPONSE TO TMl-2 ACCIDENT 

Nuclear power plants in the United States use various types of pressure relief valves to protect 
personnel and equipment from overpressure events within reactor fluid systems. Pressure relief 
valves include safety valves, safety relief valves, and relief valves , with different designs, 
operating conditions, and requirements . The American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (BPV Code), Section Ill , Division 1, specifies 
requirements for the design, operation, installation, and testing of pressure relief valves used for 
various functions in nuclear power plants. 72 For example, the ASME BPV Code (2007 Edition) in 
Article NB-7000, Overpressure Protection, specifies requirements several service conditions: 

• steam and air or gas service for safety valves ; 

• steam, air or gas, and liquid service for safety rel ief valves ; 

• liquid service for relief valves ; and 

• steam, air or gas, and liquid service for pilot operated or power actuated pressure relief 
valves. 

The ASME Code for Operation and Maintenance of Nuclear Power Plants (OM Code) provides 
requirements for the preservice and inservice testing (1ST) programs for pressure relief valves in 
nuclear power plants . 

pressurizer for each unit is equipped with three pressurizer safety valves (PSVs) and two 
power-operated rel ief valves (PORVs). The three PSVs are Crosby Model HP-BP-86, size 6M6 
(6-inch), spring loaded pop type opened by direct fluid pressure. The PORVs are Copes-Vulcan 
Model D-100-160 3-inch pneumatic-actuated globe valves that respond to a signal from the 
pressure sensing system or to manual control. Each PORV can be isolated by a motor-operated 
block valve . 

The ASME BPV Code of record for the PSVs at Byron and Braidwood was the 1971 Edition 
through the Winter 1972 addenda of the ASME BPV Code, Section Ill. The ASME BPV Code 
applicable to Byron and Braidwood includes requirements for overpressure protection. For 
example, Section NB-7300, "Overpressure Protection Report," in NB-7320(f) requires that the 
report include the redundancy and independence of the pressure-relief devices and their 
associated pressure-sensing and controls systems employed to preclude a loss of overpressure 
protection in the event of a failure of any pressure-relief device , or its sensing element, or its 
associated control, or an external power source. NB-7411 , "Relieving Capacity of Pressure
Relief Devices,'' specifies that the total rated relieving capacity shall be sufficient to prevent a 
rise in pressure of more than 10% above system design pressure (at design temperature) within 
the pressure-retaining boundary of the system under any pressure transient anticipated to arise 
as summarized In the Overpressure Protection Report. NB-7421, "Required Number and 

72 References to individual ASME Code publications are not provided in Appendix D, but they are publicly 
available from ASME for a fee. 
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Capacity of Pressure-Relief Devices for Nuclear Systems," states that the required relieving 
capacity intended for overpressure protection of a nuclear power system or portions of the 
system shall be secured by the use of at least two pressure1-relief devices. 

At the tin,e of the Byron and Braidwood operating license mview, NRC Standard Review Plan 
(SRP), Revision 1 (July 1981 ), Chapter 15.5.1-15.5.2, "Inadvertent Operation of ECCS and 
Chemical and Volume Control System Malfunction that Increases Reactor Coolant Inventory," 
and Chapter 15.6.1, "Inadvertent Opening of a PWR Pressurizer Pressure Relief Valve or a 
BWR [boiling-water reactor] Pressure Relief Valve,'' provideid general staff guidance for these 
plant transients. In March 2007, the NRC staff issued Revision 2 to these SRP sections with 
significantly more detail, including a statement that PSVs and PORVs are assumed to fail open 
if they relieve water without being qualified. 

The accident at Three Mile Island, Unit 2 (TMl-2) on March 28, 1979, included failure of a PORV 
on the pressurizer to reclose properly during the event. Bas;ed on lessons learned from the TMl-
2 accident, the NRC issued recommendations regarding pe1rformance testing of safety and relief 
valves used in nuclear power plants in NUREG-0578 (July 1979), ''TMl-2 Lessons Learned Task 
Force Status Report and Short-Term Recommendations." lin particular, the NRC staff 
recommended in Section 2.1.2, "Performance Testing for BWR and PWR Relief and Safety 
Valves,'' of NUREG-0578 that nuclear power plant licensees commit to provide performance 
verification by full-scale prototypical testing for all relief and safety valves. 

On October 31 , 1980, the NRC issued a letter to all then-operating nuclear power plants and 
applicants for operating licenses and holders of constructiio1n permits forwarding NUREG-0737, 
"Clarification of TMI Action Plan Requirements.'' Requirement 11.D. 1, "Performance Testing of 
Boiling-Water Reactor and Pressurized-Water Reactor Reli,ef and Safety Valves (NUREG-0578, 
Section 2.1.2)," in NUREG-0737 specified the NRC position that PWR and BWR licensees and 
applicants shall conduct testing to "qualify" the reactor cooh3nt system (RCS) relief and safety 
valves under expected operating conditions for design-basis transients and accidents. The 
detailed clarification in NUREG-0737 of this NRC position specified the following: 

Licensees and applicants shall determine the expected valve operating 
conditions through the use of analyses of accidents and anticipated operational 
occurrences referenced in Regulatory Guide 1.70. Ftevision 2. The single failures 
applied to these analyses shall be chosen so that the dynamic forces on the 
safety and relief valves are maximized. Test~pressures shall be the highest 
predicted by conventional safety analysis procedure:s. [RCS] relief and safety 
valve qualification shall include qualification of associated control circuitry, piping, 
and supports, as well as the valves themselves. 

A. Performance Testing of Relief and Safety Valves·--The following information 
must be provided in report form by October 1, 1981: 

(1) Evidence supported by test of safety and relief valve functionability for 
expected operating and accident (non-ATWS) condl1tions must be provided to 
NRC. The testing should demonstrate that the valves will open and reclose under 
the expected flow conditions. 

(2) Since it is not planned to test all valves on all plaints, each licensee must 
submit to NRC a correlation or other evidence to sulbstantiate that the valves 
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tested in the EPRI (Electric Power Research Institute) or other generic test 
program demonstrate the functionability of as-installed primary relief and safety 
valves. This correlation must show that the test conditions used are equivalent to 
expected operating and accident conditions as prescribed in the final safety 
analysis report (FSAR). The effect of as-built relief and safety valve discharge 
piping on valve operability must also be accounted for, if it is different from the 
generic test loop piping. 

(3) Test data including criteria for success and failure of valves tested must be 
provided for NRC staff review and evaluation. These test data should include 
data that would permit plant-specific evaluation of discharge piping and supports 
that are not directly tested. 

In describing the type of review to be conducted for this regulatory position, the NRC staff stated 
the following: 

Pre-implementation review will be performed for EPRI and BWR test programs 
with respect to qualification of relief and safety valves. Also, the applicants' 
proposal for functional testing or qualification of PWR valves will be reviewed. 
Post-implementation review will also be performed of the test data and test 
results as applied to plant-specific situations. 

In specifying the documentation required to satisfy this regulatory position, the NRC staff stated 
the following: 

Pre-implementation review will be based on EPRI, BWR, and applicant 
submittals with regard to the various test programs. These submittals should be 
made on a timely basis as noted below, to allow for adequate review and to 
ensure that the following valve qualification dates can be met: 

Final PWR (EPRI) Test Program--July 1, 1980 

Final BWR Test Program--October 1, 1980 

Block Valve Qualification Program--January 1, 1981 

Post-implementation review will be based on the applicants' plant-specific 
submittals for qualification of safety relief valves and block valves. To properly 
evaluate these plant-specific applications, the test data and results of the various 
programs will also be required by the following dates: 

PWR (EPRl)/BWR Generic Test Program Results--July 1, 1981 

Plant-specific submittals confirming adequacy of safety and relief valves based 
on licensee/applicant preliminary review of generic test program results--July 1, 
1981 

Plant-specific reports for safety and relief valve qualification--October 1, 1981 

Plant-specific submittals for piping and support evaluations--January 1, 1982 

Plant-specific submittals for block valve qualification--July 1. 1982. 
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In a letter dated July 27, 1982, to the NRC staff, the Westinghouse Owners Group (WOG) 
submitted WCAP-10105 (June 1982), "Review of Pressuriz,er Safety Valve Performance as 
Observed in the EPRI Safety and Relief Valve Test Program." In WCAP-10105, the WOG 
indicated that the design specification for PSVs in Westinghouse-designed nuclear power plants 
is for steam service only. Ba:sed on a review of the EPRI test data, the WOG concluded that the 
valves performed with chatter, but did not identify any valve: damage. (ADAMS LL Accession 
No. 8208190310, Microfiche 14387:191-301) 

In December 1982, EPRI issued NP-2628-SR, "EPRI PWR Safety and Relief Valve Test 
Program - Safety and Relief Valve Test Report," that described safety and relief valve tests for 
types of valves in service at nuclear power plants. In particular, Section 3.5 in EPRI 
NP-2628-NP discusses the testing of Crosby safety valves similar to the PSVs at Byron and 
Braidwood, including two water tests. The report indicated chattering of the safety valves with 
subsequent inspection finding galled surfaces and damage to internal parts. Section 4.6 in EPRI 
NP-2628 discussed testing of Copes-Vulcan relief valves similar to the pressurizer PO RVs at 
Byron and Braidwood, although the extent of water testing is not fully described. The report 
indicated no damage found during the inspection of the Copes-Vulcan relief valves. The report 
did not indicate any failures of the Crosby or Copes-Vulcan valves to reseat during the testing. 
(ADAMS LL Accession No. 8407130197, Microfiche 25588:082-262) 

In January 1983, EPRI issued NP-2770-LD, "EPRI/C-E PWR Safety Valve Test Report," that 
described the testing of PWR primary system safety valves. Volume 1 provides a summary of 
the test program and its results. Section 4.5 of Volume 1 indicates that the following tests were 
performed on the Crosby 6M6 PSV: 11 steam tests with fillBd loop seals, 3 steam-to-water 
transition tests, and 2 water tests. The report states that the valve experienced chatter during 
the tests, and one water test had to be terminated. The individual volumes of EPRI NP-2770-LD 
discuss the test results for each specific PSV type. Volume 6 provides the test details for the 
Crosby 6M6 PSV. (EPRI NP-2770-LD, Volume 1, was obtained as a public document from the 
EPRI website. EPRI NP-2770-LD, Volume 6, could not be located within ADAMS or the NRC 
Record Retention Files, but is available for a fee from EPRI.) 

In October 1982, EPRI issued NP-2670-LD, "EPRI/Wyle Power-Operated Relief Valve Phase Ill 
Test Report," to address testing of PORVs. This document could not be located In ADAMS 
despite its reference by nuclear power plant licensees. See, for example, North Anna Units 1 
and 2 UFSAR (Revision 51, dated September 30, 2015), Section 15.2.14, "Spurious Operation 
of the Safety Injection System at Power." 

The NRC review of the operating license applications for Byron and Braidwood Included 
evaluation of the TMI Action Plan items as discussed in the NRG Safety Evaluation Report 
(SER} for Braidwood Units 1 and 2, NUREG-1002, Section 1.1, "Introduction." In this SER 
section, the NRC staff stated that the review and evaluation of compliance by the applicant with 
the licensing requirements established in NUREG-0660, "NRC Action Plan Developed as a 
Result of the TMl-2 Accident," and TMI Action Plan Item 11.D.1 were incorporated into the 
reviews summarized throughout the SER. The NRC SER for Byron Units 1 and 2, 
NUREG-0876, also includes discussions of the NRG staff review of the TMI Action Plan items. 

Appendix E, "Requirements Resulting from TMl-2 Accident," to the Byron and Braidwood 
UFSAR in Section E.23, "Relief and Safety Valve Test Req1Uirements (11.0.1 }," indicated that a 
letter dated ~ pril 1, 1982, from 0. Hoffman (Consumers Power) transmitted the Safety and 
Relief Valve Test Report for the EPRI PWR Safety and Rell1ef Valve Test Program. The UFSAR 
stated that the final evaluation of the data indicated that the relief and safety valves will perform 
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their intended functions for all expected fluid inlet conditions. The UFSAR also indicated that the 
plant-specific final evaluation confirming the adequacy of the relief and safety valves had been 
submitted by a letter from T . Tramm, dated October 26, 19~32. 

In Supplement 1 to the Braidwood SER (NUREG-1002, Su1oplement 1, September 1986), in 
Section 3.9.3.3, "Design and Installation of Pressure Relief Devices," the NRC staff stated that 
EPRI had completed a full-scale valve testing program, and that the WOG submitted the test 
results in WCAP-10105 in a letter dated July 27, 1982, frorn 0 . Kinglsey to S. Chilk. (ADAMS LL 
Accession No. 8208190307, Microfiche 14387:189-301) The NRC staff stated that the applicant 
responded to a requirement to demonstrate operability of these valves through submittals dated 
July 1 and October 26, 1982, and December 30, 1983. On lthe basis of a preliminary review, the 
NRC staff concluded that the applicant's general approach to responding to this item was 
acceptable, and provided adequate assurance that the RCS overpressure protection systems at 
Braidwood can adequately perform their intended functions . The NRC staff stated that if the 
detailed review revealed modifications or adjustments to safety valves, PORVs, PORV block 
valves, or associated piping, were needed to ensure that all intended design margins were 
present, the NRC staff would require that the applicant mak:e appropriate modifications. The 
NRC staff categorized this issue as a Confirmatory Item. In Supplement 5 to the Byron SER 
(NUREG-0876, Supplement 5, October 1984) in Section 3.!l3.3, the NRC staff provided a 
similar discussion of the status of the NRC review of the capability of the Byron pressurizer 
valves. In Supplement 8 to the Byron SER (March 1987), the NRC staff stated TMI Action Plan 
Item 11.D.I (3.9.3.3) had been closed in Supplement 5 to the: Byron SER. The NRC issued 
operating licenses for Byron Unit 1 in February 1985 and Unit 2 in January 1987, and 
Braidwood Unit 1 in July 1987 and Unit 2 in May 1988. 

Following the issuance of the Byron and Braidwood operating licenses, the NRC staff provided 
a letter dated August 18, 1988, from L. Olshan to H. Bliss, indicating that Idaho National 
Engineering Laboratory (INEL) Technical Evaluation Report (TER) EGG-NTA-8028 (January 
1988) provided the review of the Byron response to TMI Action Plan Item 11.D.1. (ADAMS LL 
Accession No. 8808260355, Microfiche 46653:240·269) The NRC staff indicated that the 
licensee should develop and adopt plant procedures to inspect the pressurizer valves after each 
lift involving loop seal or water discharge. The TER descr,ibied the INEL review of the EPRI 
testing of a PSV and PORV similar to the Byron pressurizer valves. Section 4.2.3, "Extended 
High Pressure Injection [HPI] Event," of the TER stated thalt the potential for water discharge in 
extended HPI events can be disregarded for an extended high pressure injection event because 
at least 20 minutes would be available for operator action . However, Section 4.2.2, "FSAR 
Liquid Transients," of the TER discussed the evaluation oft.he PSVs and PORVs for feedwater 
line break accidents that would include water discharge, and determined that the EPRI tests 
were applicable to the Byron/Braidwood PSVs and PORVs. In addition, Section 4.3.1 , "Safety 
Valves,'' and Section 4.3.2, "Power Operated Relief Valves.~ of the TER determined that the 
performance of the PSVs and PORVs was acceptable base,d on the EPRI tests, including water 
discharge tests. The TER indicated that the PSV had two applicable tests: a loop seal/steam 
water transition test where the valve opened, chattered andl stabilized to close; and a saturated 
water test where the valve opened with water, chattered, and stabilized. The TER indicated that 
the PORV opened and closed on demand in the loop seal/steam water transition test with a 
bending moment that was evaluated by analysis. The TER concluded that Byron provided an 
acceptable response to TMI Action Plan Item 11.D.1. On M 21, 1990, the NRC staff provided a 
letter from S. Sands to T. Kovach with the Braidwood TER lthat included similar findings. 
(ADAMS LL Accession No. 9005290209, Microfiche 53927:301 -330) 
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In January 1988, WCAP-11677, "Pressurizer Safety Relief Valve for Water Discharge During a 
Feedwater Line Break," provided a description of the WOG comparison of the EPRI test data 
with feedwater line break safety analyses. This report was submitted as an attachment to a 
response to a request for additional information (RAI) dated May 8, 1989, from the licensee of 
the Seabrook nuclear power plant. (ADAMS Microfiche 49775:336 - 49756:017) As discussed 
in the report, the WOG determined that all nuclear power plants addressed in the EPRI testing 
have PSVs that will operate reliably during water discharge. The WOG evaluated the 
performance of the Crosby 6M6 PSVs during the EPRI tests, and considered that the 
performance involved less significant flutter (half lift motion) than the chatter (full lift motion) 
determined in the EPRI report. The WOG concluded that the Crosby 6M6 PSV can pass slightly 
subcooled water at a minimum up to three times without damage. 
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APPENDIX C: CONCERNS REGARDING PERFORMANCE OF 
PRESSURIZER VALVES UNDER WATER FLOW CONDITIONS 

Westinghouse Nuclear Safety Advisory Letter 

In 1993 and 1994, Westinghouse issued Nuclear Safety Advisory Letter (NSAL) 93-013 
(June 30, 1993) and NSAL-93-013, Supplement 1 (October 28, 1994) to operating nuclear 
power plants (including Byron and Braidwood). These advisories resulted from Westinghouse's 
discovery that potentially nonconservative assumptions were used in the licensing analysis of 
the Inadvertent Operation of the Emergency Core Cooling System at Power (IOECCS) event. 

In NSAL-93-013, Westinghouse recommended that licensees determine if their pressurizer 
safety relief valves (PSRVs) are capable of closing follow:ing discharge of subcooled water. 
Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse indicated that water discharge through the power-operated 
relief valves (PORVs) is not a concern, because the PORV block valves can be used to isolate 
the PORVs if they fail to close. If the PSRVs are not designed or qualified for subcooled water 
discharge, Westinghouse recommended that licensees re-evaluate the IOECCS event with 
three possible options of (1) reducing ECCS flow used in the safety analysis, (2) using a less 
restrictive operator response time, or (3) crediting the use of one or more PORVs to help 
mitigate the event. 

In Supplement 1 to NSAL-93-013, Westinghouse informed licensees of a potential reduced time 
for operator action if a positive displacement pump is in service, and to the need to qualify the 
PS RVs and the piping downstream of the PSRVs and PORVs if water discharge from the 
pressurizer is predicted. 

Some licensees of operating nuclear power plants informed the NRC of their actions to address 
the potential concerns regarding liquid service for pressurizer safety valves (PSVs) and PORVs. 
A sample of actions by nuclear power plant licensees is summarized below in the "Plant
Specific Actions" section. 

Additional NRC Generic Communications and Guidance 

In December 2003, the NRC staff issued NRR Review Standard for Extended Power Uprates 
(RS-001, Rev. 0). Item 8 on page 7 of the review standard states that pressurizer level should 
not be allowed to reach a pressurizer water-solid condition. 

On December 14, 2005, the NRC issued Regulatory Issue Summary (RIS) 2005-29, 
"Anticipated Transients that could Develop into More Serious Events," to notify nuclear power 
plant licensees of a concern identified during recent reviews of power uprate LARs. In 
RIS 2005-29, the NRC staff stated that typically ANS Condition II event scenarios involve 
discharging water through relief or safety valves that are not qualified for water discharge. The 
NRC staff stated that these valves are then assumed to fail in the open position and create a 
small break LOCA. The NRC staff stated that it was concerned that some licensees may be 
crediting PORVs without qualification for water discharge and without establishing additional 
restrictions to ensure the availability of PORVs and block valves. The NRC staff stated that 
Westinghouse NSAL-93-013 allowing block valves to isolate PORVs is inconsistent with non
escalation position. 
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In proposed Revision 1 to RIS 2005-29, the NRC staff addr,esses the specific ANS Condition II 
scenarios of chemical volume and control system (CVCS) malfunction, IOECCS event, and 
inadvertent opening of a PORV or PSV. Regarding the eves malfunction, the NRC staff states 
that performing only the reactivity anomaly analysis or assuiming that this malfunction is not as 
severe as the IOECCS event is not acceptable. Regarding the IOECCS event, the NRC staff 
states that five of the alternative approaches in NSAL-93-0'13 fail to meet the non-escalation 
position. The NRC staff indicated that these unacceptable alternative approaches are (1) closing 
the block valve, (2) assuming that the PORV is not operabh:!, (3) addressing a stuck-open 
PORV or PSV as a separate ANS Condition 11 event, (4) determining that a stuck-open PORV or 
PSV is not as severe as a small break LOCA, and (5) determining that RCS loss through PORV 
is made up by ECCS flow. Regarding inadvertent opening of PORV or PSV, the NRC staff 
states that inadvertent opening of PSV or PORV could continue as an ANS Condition Ill small 
break LOCA and fails to meet the non-escalation position. 

Additional General PSV/PORV Information 

In August 2004, EPRI issued Report 101104 7, "Probability ,of Safety Valve Failure-to-Reseat 
Following Steam and Liquid Relief - Quantitative Expert Elicitation," which evaluated the 
potential increase in failure rates following steam and liquid relief through safety valves based 
on expert judgement. The report found that the increase in failure rates is difficult to estimate 
because of limited data. However, the experts considered tlhat repeated water discharge 
through safety valves might cause increased chatter, and therefore, an increased failure rate. 

In March 2011, the NRC published NUREG/CR-7037, "Industry Performance of Relief Valves at 
U.S. Commercial Nuclear Power Plants through 2007," based on a study by the Idaho National 
Laboratory. With respect to pressurizer PORVs, the report round four separate liquid relief 
events at four PWR plants. The report estimated 698 total demands on these PORVs during 
their liquid relief events with no failures to close. The report also summarized test data from 
EPIX for three valve types. The report indicates 2 failures of PORVs to reclose during 2070 
demands. but does not specify liquid or steam service for the EPIX test information. With 
respect to PSVs, the report indicates 2 failures out of 4 total demands following plant scrams, 
but does not indicate liquid or steam service. NRC staff from the Office of Nuclear Regulatory 
Research provided Licensee Event Report information indicating that the 2 PSV failures 
involved reseating of the valves with leakage of 25 and 200 gallons per minute, respectively. 
The report summarized EPIX test data for PSVs as no failures to reclose during 1805 demands. 

Plant-Specific Actions 

Diablo Canyon 

On August 13, 1996, the licensee of the Diablo Canyon nuclear power plant submitted a report 
under 10 CFR 50.59 related to the potential for an IOECCS event. (ADAMS Microfiche 
89419:294-322) The submittal included NSAL-93-013 and its supplement as enclosures. The 
licensee indicated that the PSVs had not been initially qualified for water discharge, but were 
subsequently qualified for a brief period. The licensee ind ic:ated that WCAP-11677 was 
applicable and demonstrated that the PSVs were operable. 

On July 2, 2004, the NRC granted a license amendment request (LAR) for Diablo Canyon that 
allowed credit for actuation of the PORVs in response to iinadvertent safety injection (SI) 
actuation to avoid challenges to the PSVs. (ADAMS Accession No. ML041950300) In support 
of that LAR, the licensee responded on November 21, 2003, to requests for additional 
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information (RAls) related to the capability of the PORVs to function adequately under 
conditions predicted for design-basis transients and accidents. (ADAMS Accession No. 
ML033360735) In response to an RAI regarding the design adequacy of the PORVs if the 
pressurizer becomes water solid, the licensee had stated that the NRC had issued a letter dated 
January 26, 1986, "Safety and Relief Valve Testing, NUREG-0737 Item 11.D.1," that provided an 
SER that accepted the adequacy of the PORV and block valve design and confirmatory testing 
for a range of fluid conditions (full pressure steam, steam to water transition, and subcooled 
water fluid ). 

Salem 

On June 4, 1997, the NRC granted a technical specification (TS) revision for the Salem nuclear 
power plant to ensure that the automatic capability of the PORVs to relieve pressure is 
maintained. (ADAMS Accession No. ML011720397) In response to NSAL-93-013, the licensee 
determined that an inadvertent SI actuation at power could cause the pressurizer to become 
water solid and PSVs lifting with water discharge if the automatic operation of the PORVs is not 
made available for reactor coolant system (RCS) depressurization early in the transient. In that 
the Salem PS Vs were not designed to relieve water, it was noted that water discharge has the 
potential to cause the PSVs to fail in the open position. 

In the course of the review of the licensee's application, the NRC staff noted that the PORVs 
were not designed to "safety related" standards and, thus, could not be credited for mitigation of 
the inadvertent SI actuation at power incident when the PORV is operating in the automatic 
mode. In response, the licensee proposed an upgrade of the PORVs to eliminate the possibility 
that a single active failure of a PORV component could prevent the mitigation of the inadvertent 
SI actuation at power incident. As discussed in the SER, th,e licensee implemented 
modifications to the PORV circuitry to qualify the upgraded circuitry as safety-related. 

Regarding PORV performance, the licensee evaluated the PORV air accumulators for sufficient 
capacity for the inadvertent SI event. The licensee also reported that endurance tests had been 
performed with five different trims (with different trim materi,als) on one PORV at Wyle 
Laboratories to demonstrate that (1) after 2000 consecutive operations, there were no packing 
leaks nor packing gland adjustments required; (2) there was no diaphragm failure; and (3) the 
solenoid valve withstood 10,000 operations without any losl5 of function. Based on this 
information, the NRC staff concluded that the PORV performance was acceptable regarding the 
mitigation of an inadvertent SI event. 

MIiistone, Unit 3 

On June 5, 1998, the NRC granted a license amendment for Millstone, Unit 3 for a TS revision 
to ensure that the capability of the PORVs to relieve pressuire is maintained. (ADAMS 
Accession No. ML011800207) The revised TS Bases state1d that the PORVs and their 
associated piping have been demonstrated to be "qualified''' for water discharge. The PORVs 
prevent water discharge from the PSVs for which qualification for water discharge has not been 
demonstrated. The TS Bases also stated that the prime importance for the capability to close 
the block valve is to isolate a stuck-open PORV. In the SEF~. the NRC staff stated that the 
licensee notified the NRC of the issue of potential water discharge through the PSVs that could 
lead to valve failure in LER 97-063-00 on December 31 , 19'97. 

To provide added assurance that the PSVs will not be dami3ged due to water discharge during 
an ISi event, the licensee upgraded the PORV circuitry, added additional PORV surveillance 
requirements, qualified the PORVs and associated piping for water discharge, and made 
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emergency procedure changes to allow plant operators additional time to terminate the event. 
With respect to the PORV circuitry, the NRC staff conclude1j that the PORV circuitry 
modifications qualified the PORV control circuitry as safety-.related. With respect to PORV 
performance, the licensee reanalyzed the inadvertent Si event with the LOFTRAN computer 
code to demonstrate that the PORVs were qualified for wat,er discharge for approximately 1 
hour. The licensee referenced EPRI testing documented in NP-2670-LD, Volume 11, that was 
said to generically resolve post TMl-2 issues associated with PORVs and safety valve 
qualification for water and steam relief, with the results frorn four tests of a Garrett PORV (such 
as used at Millstone, Unit 3) for water discharge. The licens,ee determined that the PORVs and 
associated piping are qualified for 1 hour of water dischargE~ for an IOECCS event. The licensee 
also stated that the PORV manufacturer performed numeroius cycle tests to verify the 
performance of the valve design, and also verified that valv,e seat leakage was acceptable. The 
licensee stated that the PORV block valves had been evalU1ated for water discharge in 
accordance with the program established in response to Goneric Letter (GL) 89-10, "Safety
Related Motor-Operated Valve Testing and Surveillance." The NRC staff found the licensee 
information regarding the qualification of the PORVs for water discharge during the inadvertent 
SI event to be acceptable. 

Callaway 

On September 25, 2000, the NRC granted a license amendment for the Callaway nuclear power 
plant to revise the TS to change the PSV lift setting range. (ADAMS Accession No. 
ML003753326) To prevent water passing through the PSVs during an IOECCS event, the 
licensee modified and upgraded the PORV circuitry to full Class 1 E to take credit for automatic 
action of at least one PORV during the event. These actions would prevent water discharge 
through the PSVs. In its TS revision request dated May 25, 2000, the licensee had stated that 
the design function of the valves was not being changed anid the conclusions documented in the 
NRC SER of Callaway's response to NUREG-0737 Item 11.D.1 (dated September 10, 1987) are 
unchanged. As a result, the licensee stated that the PORVs and associated discharge piping 
can accommodate water discharge. 

Byron and Braidwood 

On May 29. 1998, the licensee for Byron and Braidwood proposed an amendment to its TS to 
take credit for the automatic operation of the PORV to proviide mitigation for an IOECCS event. 
In the amendment request, the licensee stated that the PS\/s have not been qualified to reseat 
after passing subcooled liquid. The licensee stated that the PORVs at Byron and Braidwood are 
safety-related components with safety-related actuators and accumulator tanks with PORV 
control circuits classified as safety-related. The licensee noted that some portions of the PORV 
circuitry are nonsafety-related with tmprovements implemented in response to GL 90-06, 
Resolution of Generic Issue 70, "Power-Operated Relief Va1lve and Block Valve Reliability" and 
Generic Issue 94, "Additional Low-Temperature Over Pressure Protection for Light-Water 
Reactors" Pursuant to 10 CFR 50.54(f).u The licensee stated that the PORV block valves are 
within the scope of the GL 89-10 program. In a letter dated May 13, 1999, the NRC staff 
provided an RAI regarding the reliance on the PORVs that documented the basis for its 
concerns that the PORV circuitry did not meet the single failure criterion. In response to these 
concerns, the licensee withdrew its TS amendment request in a letter dated July 16, 1999. No 
further action regarding this amendment request has been iidentified. However, the licensee 
stated during a public meeting with the NRC staff on March 7, 2016, to discuss this backfit issue 
that the PORVs and their block valves at Byron and Braidwood are safety-related with the 
exception of one circuitry aspect of the PORV (see March 7, 2016, transcript, pages 36-40). 
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On July 5, 2000, the licensee for Byron and Braidwood submitted a request for a power uprate 
for Byron and Braidwood to increase the maximum thermal power for each unit from 3411 
megawatts thermal (MWt) to 3586.6 MWt (commonly referr,ed as a stretch power uprate). In 
RAls, the NRC staff requested that the licensee address water solid conditions in the 
pressurizer because it had generally not accepted a solid pressurizer for an IOECCS event to 
order to avoid the potential for all three PSVs to be stuck open due to liquid relief through these 
safety valves. In its letter dated November 27, 2000, the licensee stated that Section 15.5.1, 
"Inadvertent Operation of Emergency Core Cooling System During Power Operation," of the 
UFSAR had been revised to credit the PSVs to pass water. The licensee discussed the EPRI 
testing program in response to NUREG-0737 with the results summarized in EPRI NP-2628-SR. 
The licensee referenced the NRC letters from L. Olshan to H. Bliss, dated August 18, 1988, and 
S. Sands to T. Kovach, dated May 21, 1990, transmitting the TE Rs with the results of the NRC's 
review of the Byron and Braidwood response to TMI Action Plan Item 11.D.1, respectively. 

On January 31 , 2001 , the lioensee for Byron and Braidwood provided a response to an RAI 
supplement from the NRC staff requesting the temperature of water to be passed by the 
pressurizer safeties and the length of time that the safeties are expected to pass water. The 
NRC staff also asked the licensee to discuss what EPRI tests are applicable to the Byron and 
Braidwood condition. In response, the licensee stated that the PSVs would close after passing 
water, although they may not be leaktight. The licensee stated that the leakage from up to three 
leaking PSVs is bounded by one fully open PSV. The licensee indicated that the EPRI testing of 
the Crosby safety valves in EPRl NP-2770-LD, Volumes 1 and 6, are applicable. The licensee 
indicated that valve chatter occurred during the tests with damage to the internals, but that the 
safety valve closed in response to system depressurization. The licensee stated that the 
Byron/Braidwood pressurizer water temperature of 590 °Fis higher than the EPRI tests (530 
°F). The licensee stated that the assumed length of the event is 20 minutes from initial SI signal 
to when the system pressure is restored below PSV lift setpolnt. 

In the NRC SER dated May 4, 2001, granting the Byron/Braidwood power uprate In Section 3.2, 
''Non-LOCA [loss-of-coolant accident] Transient Analysis,'' t.he NRC staff discussed its review of 
the performance of the PORVs and PSVs to discharge liquid water for approximately 20 
minutes. (ADAMS Accession No. ML033040016) The NRC staff discussed the EPRI testing 
program with the conclusion that the safety valve closed in response to system 
depressurization. The NRC staff reviewed the licensee's evaluation of the performance of the 
PSVs for liquid water conditions. The NRC staff found that the EPRI tests adequately 
demonstrate the performance of the valves for the expected water temperature conditions and 
that there is reasonable assurance that the valves will adequately reseat following the spurious 
SI event. The NRC staff determined that a review of the EPRI test data indicates that the PSVs 
may chatter for the expected fluid inlet temperature, but that the resulting PSV seat leakage 
following the water discharge would be less than the discharge from one stuck-open PSV. 
Therefore, the NRC staff found the licensee's crediting of the PSVs to discharge liquid water 
during the spurious SI event to be acceptable. This portion of the NRC SER was based on the 
specific review of PSV performance for the Byron and Braidwood power uprate request 
described in a memorandum dated March 15, 2001, from ttie NRR Reactor Systems Branch 
with technical input from the responsible staff member for safety valves in the NRR Division of 
Engineering (ADAMS Accession No. ML010740316). 

As noted by the licensee, the Byron/Braidwood UFSAR at the time of the stretch power uprate 
(Revision 9, dated December 2002) in Chapter 15.5.1 includes PSV water discharge, and 
references the INEL 1988 report and L. Olshan August 1988 SER. The current UFSAR Revision 
15 (dated December 2014) concludes that the IOECCS evemt does not progress into a stuck-
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open PSV LOCA event. The UFSAR states that all three PSVs may lift but will reclose, and that 
the leakage is bounded by one fully open valve with the consequences bounded by the IOPSRV 
event. The UFSAR also specifies that if a safety injection rnsults in discharge of coolant through 
the pressurizer valves, the operators will bring the plant to cold shutdown to inspect the valves. 

On August 26, 2004, the NRC issued a license amendment for Byron and Braidwood granting 
an adjustment to the PSV setpoints. (ADAMS Accession No. ML042250531) In an RAI, the 
NRC staff requested that the licensee perform a quantltativ1e analysis regarding PSV water 
cycles and relief/discharge water temperature. As for the loss of ac power (LOAC) with reactor 
coolant pump (RCP) seal injection event, the licensee's analysis indicated that continued 
injection of water into the RCS through the RCP seals would result in a water-solid pressurizer 
and water discharge through the PSVs. The proposed PSV setpoint tolerance assuming 
negative tolerance would result in a lower PSV lift setpoint. With the lower setpoint, the PSV 
would open earlier, and a larger number of PSV water cycle~s with a lower water discharge 
temperature could result during the transient. The licensee performed an analysis of the LOAC 
with RCP seal injection event, and determined the revised PSV setpoint would result in an 
increase of about one PSV water cycle and a reduction in the water discharge temperature of 
about 0.5 °F. A comparison of the reanalysis showed that the spurious SI event remained the 
limiting event since it resulted in a greater increase in the n1umber of PSV water cycles (two 
cycles vs. one cycle) and a greater decrease in the PSV discharge water temperature (3.0 °F 
vs. 0.5 °F) than that calculated for the LOAC with RCP seal injection event. The water discharge 
temperature in the analysis of record for the spurious SI ev«~nt was 590 °F. The lowest 
discharge water temperature for the spurious SI event with the revised PSV setpoint is 587 °F. 
The NRG staff found that the calculated water discharge telllperature (587 °F) is significantly 
higher than the discharge water temperature of 530 °F that was used to support operability of 
the PSVs as discussed in the analysis of record. As a result, the NRG staff concluded that the 
reanalysis is acceptable to assure that the PSVs will remain operable following a spurious SI 
event. 

On February 7, 2014, the NRG issued a license amendment for Byron and Braidwood granting 
a Measurement Uncertainty Recapture (MUR) power uprat«~. The NRC staff determined that the 
IOECCS event was outside of the scope of the MUR power uprate, because the licensee did not 
modify the Chapter 15 analyses related to PSV and PORV water discharge. 

With respect to inservice testing (1ST) activities, the Byron 1ST Program (dated July 21, 2016) 
references the ASME Code for Operation and Maintenancet of Nuclear Power Plants (OM 
Code), 2004 Edition through 2006 Addenda; and the Braidwood 1ST Program (dated July 27, 
2009) references the ASME OM Code, 2001 Edition through 2003 Addenda. The Byron 1ST 
Program specifies the following testing and intervals for the PORVs, PORV block valves, and 
PSVs: 

• PORV - fail safe test closed (cold shutdown interval); stroke-time exercise open and 
closed (cold shutdown interval); and position indication test (2 year interval). 

• PORV Block Valve- exercise open and closed (2 year interval); position indication test 
(Joint Owners Group (JOG) Program interval); and open and closed test in accordance 
with ASME OM Code Case OMN-1, "Alternative Rules for Preservice and lnservice 
Testing of Active Electric Motor Operated Valve Assemblies in Light-Water Reactor 
Power Plants'' (JOG Program interval). 
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• PSV - Relief Valve Test (5 year interval); and position indication test (2 year interval). 
The Byron 1ST Program references Appendix I, "lns1ervice Testing of Pressure Relief 
Devices in Light-Water Reactor Nuclear Power Plants," to the ASME OM Code for Relief 
Valve Testing. 

The Braidwood tST Program specifies the following testing and intervals for the PORVs, PORV 
block valves, and PSVs: 

• PORV - fail safe test closed (refueling outage interval); stroke-time exercise open and 
closed (refueling outage interval); and position indication test (2 year interval). 

• PORV Block Valve- exercise open and closed (quarterly interval)i and position indication 
test (2 year interval). 

• PSV - Relief Valve Test (5 year interval); and position indication test (2 year interval). 
The Braidwood 1ST Program references Appendix I to the ASME OM Code for Relief 
Valve Testing. 

Shearon Harris 

On October 12, 2001 , the NRC granted a license amendmemt to the Shearon Harris nuclear 
power plant for steam generator replacement and a power iuprate to a maximum power level of 
2900 MWt (approximately 4.5 percent). In addressing the licensee's evaluation of SRP Section 
15.5.1, the NRC staff found that the analysis showed that the calculated inlet pressures and 
temperatures required for the PORVs and SRVs to operate in a water environment are within 
the valve operable ranges, and thus ensure that the PORV and SRV are operable during the 
transient. The valve operable ranges were previously determined by the licensee to support 
operability of the PORV and SRV during the discharge of subcooled water in accordance with 
the TMI Action Plan Item 11.D.1 requirements. Based on the analysis meeting the acceptance 
criteria of SRP Section 15.5.1 with respect to the RCS pressure limit and departure-from
nucleate-boiling limit, the NRC staff concluded that the anallysis was acceptable. 

Beaver Valley 

On July 19, 2006, the NRG granted an EPU to Beaver Valloy Units 1 and 2 (BVPS-1 and 2) for 
an approximate 8-percent increase in thermal power to 2,900 MWt. In its SER (ADAMS No. 
ML061720376), the NRC staff stated that a specific issue which was reviewed related to the 
capability of the PSVs to discharge liquid and adequately reiseat for a spurious SI actuation. The 
specific issue which the NRC staff evaluated in this regard was whether the PSVs could 
reasonably be expected to reseat in order to prevent the spurious SI actuation (an ANS 
Condition II event) from causing a stuck-open PSV (an ANS Condition Ill event). This issue was 
said to be further discussed in RIS 2005-29. While the PSVs are qualified to discharge steam, if 
the valves discharge liquid having a temperature low enou~1h, they may not reseat properly. 

Based the licensee's analysis, during a spurious SI event, the PSVs would be required to 
discharge steam followed by high temperature liquid after the pressurizer fills. The licensee 
provided plots of the pressurizer water temperatures for this event which indicated that the 
minimum temperature of the discharged liquid for both BVP'S-1 and 2 is approximately 620 °F. 
To evaluate the capability of the valves to discharge and reseat, the NRC staff reviewed the 
available data from the full flow tests performed during the EPRI test program in 1981 for the 
specific PSV models representative of those installed at BVPS-1 and 2. The licensee also used 
the methodology contained in WCAP-11677, and determinE~d that the minimum acceptable 
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liquid temperature for which the PSVs are expected to successfully discharge and reseat is less 
than the minimum expected temperature for the spurious SI event for BVPS-1 and 2. 

The NRC staff agreed that both the minimum expected wat,er discharge temperature and the 
minimum acceptable liquid temperature had been conservaitively calculated. Therefore, the 
NRC staff determined that, for purposes of preventing the aiccurrence of a more serious ANS 
Condition Ill event, there is reasonable assurance that the PSVs would adequately discharge 
and reseat following a spurious SI actuation. A consideratio,n in making this finding was that., in 
the unlikely event of a stuck-open PSV, the ECCS is fully capable of mitigating the resulting 
LOCA. 

Turkey Point 

On June 15, 2012, the NRC granted an EPU for Turkey Poiint, Units 3 and 4 that increased the 
thermal power level of each unit approximately 15 percent to 2644 MWt. 

In the SER (ADAMS Accession No. ML 11293A359), the NF~C staff indicated that ECCS 
actuation is not a possible initiator of inadvertent increase in reactor coolant inventory because 
the high head SI pumps have a shut-off head below the normal RCS operating pressure. The 
NRC staff stated that a eves malfunction that increases RCS inventory was evaluated for the 
effects of adding water inventory to the RCS. If the pressurizer fills and causes water to be 
relieved through the PORVs or safety valves, then these va1lves could stick open and create a 
small break LOCA. The NRC staff stated that this would violate the acceptance criterion that 
prohibits the escalation of an anticipated operational occurrence (AOO) into a more serious 
event. Satisfaction of this acceptance criterion is demonstrated by showing that sufficient time 
exists for the operator to recognize the situation and end thie charging flow before the 
pressurizer can fill. The NRC staff concluded that the licens,ee's analyses of IOECCS and eves 
events adequately accounted for operation of the plant at ttle proposed power level. 

Regarding an Inadvertent opening of a pressurizer relief vallve, the licensee initially proposed 
that the consequences of this event are bounded by the small break LOCA. The NRC staff did 
not accept this proposed disposition. If action is not taken to secure the open valve by either 
closing the PORV or its block valve, the NRC staff stated that this event could escalate to a 
small break LOCA, which is contrary to the non-escalation criterion. When the pressurizer 
becomes water solid, water begins to flow through the open PORV. If the PORV is not qualified 
for water discharge, the NRC staff stated that it is likely the PORV will not close upon demand. 
In this way, the NRC staff stated that the inadvertent opening of a PORV, an AOO, becomes a 
small break LOCA at the top of the pressurizer, an ANS Condition Ill event. The NRC staff 
requested that the licensee address the inadvertent openin9 of the PORV with respect to the 
third criterion for an ANS Condition II event. 

The licensee provided an analysis, performed largely in accordance with NRC~approved, 
Westinghouse analytic methodology using the RETRAN computer code; however, this analys1s 
was performed assuming that the PORV opened instead of the PSV. The NRC staff stated that 
assuming the opening of the PORV is acceptable, because. the PSV is differently qualified, and 
reseats mechanically. An additional independent fault woul(j be required to cause the safety 
valve to fail to close. The analysls indicated that the pressurizer would fill within about 240 
seconds. The licensee stated that there are multiple alarms to indicate the opening of a PORV. 
The licensee stated that a prompt operator action is required to close the PORV and, if the 
PORV does not close, the operator is to close the block valve. Because the necessary actions 
are prompt and sirnple, the NRC staff agreed that there is sufficient time to secure the 
inadvertently open PORV without filling the pressurizer. 
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St. Lucie 

On September 24, 2012, the NRe granted an EPU for St. Lucie, Unit 2 that increased the 
authorized thermal power level about 12 percent to 3020 MWt. Regarding an IOECCS event, 
the high pressure SI pumps are incapable during power op«:irations of delivering flow to the RCS 
because the pumps' shut-off head is less than the normal Fies operating pressure of 2250 
pounds per square inch absolute. Therefore, the inadvertent operation of the Eees at power 
event is not a credible event and was not analyzed by the licensee for the proposed EPU. The 
NRe staff found that the licensee's position for not analyzing the IOEees event to be 
acceptable. 

Regarding a eves malfunction, this event increases RCS inventory as an AOO that is 
evaluated for the effects of adding water inventory to the RCS. The NRC staff reviewed the 
licensee's analyses of the eves malfunction event and concluded that the licensee's analyses 
adequately accounted for operation of the plant at the proposed power level and were 
performed using acceptable analytical models. The NRe staff determined that the licensee's 
analysis demonstrated that the pressurizer did not become water solid, assuring no water was 
discharged through the PSVs. 

Regarding an IOPORV event, the NRe staff stated that when viewed from the mass addition 
perspective, this event can be evaluated in two phases: (1) an inadvertent opening of a 
pressurizer relief valve, followed by (2) an inadvertent ECeS actuation. In the first phase, the 
NRe staff stated that this event could be mitigated by closing the open pressurizer relief valve 
or its block valve. If the PORV or its block valve was not cloised, the NRG staff stated that the 
IOPORV event would enter the second phase with actuation of the Eees. Based on Its review, 
the NRG staff determined that the pressurizer overfill analysis, available alarming system, and 
procedures in combination with simulator exercise result ha1d provided reasonable assurance 
that the pressurizer would not be expected to fill to a water solid condition that could prevent the 
PORV or PSV from closing after they were open, and thus, supported that the event would not 
generate a more serious plant conditions, meeting the non-escalation criterion. The NRC staff 
stated that it reviewed the licensee's analyses of the inadveirtent opening of a pressurizer 
pressure relief valve event, and concluded that the licenseei's analyses adequately accounted 
for operation of the plant at the proposed power level and were performed using acceptable 
analytical models. 

The NRC staff concluded that the licensee demonstrated that the all AOO acceptance criteria 
are satisfactorily met. 

North Anna 

In UFSAR (Revision 51 , dated September 30, 2015) Section 15.2.14, "Spurious Operation of 
the Safety Injection System at Power," the licensee for North Anna Units 1 and 2 discusses the 
plant response to an inadvertent SI event. In particular. UFSAR Section 15.2.14.2.3, "Event 
Propagation," states the following: 

Safety valve (Reference 18) and PORV (Reference 19) testing has revealed no 
instances of failure of the valves to reseat following water relief. Resulting 
leakage is within the capacity of the normal makeup system and is therefore not 
considered to be a small break loss of reactor coolant event. Therefore, the 
complete filling of the pressurizer and/or water relief via a safety valve as a result 
of a spurious safety injection does not constitute a failure to meet the event 
propagation acceptance criterion. Although primary credit for preventing the 
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propagation of the event to a small break loss of reactor coolant event is the 
reseating of the PORVs and safety valves, it is noted that the PORVs (which 
open prior to the safety valves and, if open, preclude safety valve actuation for 
this event) are providled with block valves which the operator will close in the 
event of excessive PORV leakage. 

North Anna UFSAR Section 15.2.14.3, "Conclusions," states that the complete filling of the 
pressurizer and/or water discharge via a safety valive as a result of a spurious safety injection 
does not constitute a failure to meet the event propagation acceptance criterion. In UFSAR 
Section 15.2, "References," lists Reference 18 as EPRI NP-2770-LD, Volumes 3 and 4 , 
"EPRI/CE PWR Safety Valve Test Reports for Dresser Safety Valve Models 31739A and 
31709NA," February and March 1983; and Referernce 19 as EPRI NP-2670-LD, Volume 6, 
"EPRI/Wyle Power-Operated Relief Valve Phase Ill Test Report, October 1982. 

Conclusion 

In conclusion, the reliance by the licensee for Byron and Braidwood on the acceptable 
performance of the PSVs and PORVs for liquid service in response to abnormal events is not 
inconsistent with similar approaches by some other nuclear power plant licensees. In general, 
the review of activities by various nuclear power plant licensees related to PSV and PORV 
performance revealed reliance on EPRI, Wyle, and valve vendor testing to provide support for 
the performance of these valves under various service conditions. Specific certification for flow 
capacity of these valves for liquid service in accordance with the ASME BPV Code and National 
Board was not identified in the review of various justifications prepared by nuclear power plant 
licensees. 

In evaluating the historical documents for Byron and Braidwood, the Panel found it challenging 
to determine specifically how the licensee resolved the concern raised in NSAL-93-013 in its 
analyses and plant operations. While the record does support a compliance backfit in this case, 
if (as recommended by the Panel) the NRC staff undertakes a generic review of licensees' 
treatment of the potential for pressurizer valve damage following water discharge, it may be 
appropriate to consider what actions have been taken, how operating experience with water 
discharge has been considered, and how analysis assumptions are considered in operational 
practices (including inservice testing) at each plant. 
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1 BACKGROUND 

On June 22, 2016,1 in accordance with NRC Management Directive (MD) 8.4,2 the NRC 
Executive Director for Operations (EDO) established a Backfit Appeal Review Panel (Panel) to 
review the appeal by Exelon Generation Company, LLC (Exelon or the licensee) of the U.S. 
Nuclear Regulatory Commission (NRC) staff's determination that a backfit is necessary at Byron 
Station, Units 1 and 2 (Byron) and Braidwood Station, Units 1 and 2, as well as the NRC staff's 
application of the compliance backfit exception provided in Title 10 of the Code of Federal 
Regulations (10 CFR), Section 50.109, "Backfitting." 

This backfit determination is documented in an October 9, 2015, letter (referred to as the Backfit 
Letter) .3 The letter describes the NRC staffs review of licensing basis documents for Byron and 
Braidwood. The NRC staff determined that Byron and Braidwood were not in compliance with 
the plant-specific design bases and several NRC regulations : 

• General Design Criterion (GDC) 15, "Reactor coolant system design," in 
10 CFR Part 50, Appendix A, "General Design Criteria for Nuclear Power Plants" 

• GDC 21 , "Protection system reliability and testability" 

• GDC 29, "Protection against anticipated operational occurrences" 

• Paragraph (b) of 10 CFR 50.34, "Contents of applications; technical information" 

Specifically, the NRC staff determined that Byron and Braidwood do not comply with provisions 
in American Nuclear Society (ANS) Standard 51.1/N18.2-19734 for ensuring that ANS 
Condition II events5 do not progress to more serious ANS Condition Ill events following water 
discharge6 through certain valves. The NRC staff acknowledged that the NRC staff position 
differed from a previous staff position documented in a May 4, 2001 , safety evaluation (SE) 
supporting a stretch power uprate (referred to as the Uprate SE). 7 However, the NRC staff 
determined that the backfitting was justified under the compliance exception in 1 O CFR 
50.109(a)(4 )(i). The NRC staff directed the licensee to take action to resolve the non
compl iance. 

On December 8, 2015, the licensee appealed the NRC staffs decision to the Director of the 
Office of Nuclear Reactor Regulation (NRR), stating its disagreement with the NRC's conclusion 
that the compliance exception to the backfit rule applied in this case, while noting that the NRC 
staff had twice approved the underlying analysis.8 The approvals referenced by the licensee 

1 NRC 2016e (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
2 NRC 2013 
3 NRC 2015b - referred to as the Backfit Letter in the remainder of the report 
4 ANS 1973 
5 Specifically, inadvertent operation of the emergency core cooling system, malfunction of the chemical 
and volume control system, and inadvertent opening of a pressurizer safety or relief valve. 
6 For consistency in this report, the Panel uses the phrase "water discharge" rather than "water relief' or 
"liquid discharge" (except in direct quotes), as this is the phrase used in the Westinghouse documents 
that raised the issue addressed in this report. 
7 NRC 2001 b - referred to as the Uprate SE in the remainder of the report 
8 Exelon 2015 - referred to as the NRR Appeal in the remainder of the report 
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were ~n August 26, 2004, license amendment associated witw ressurizer safety valve (PSV) ,/' cunmenc [SW): For my comment 
setpo1nts9 and the above-referenced Uprate SE. ON E I IN In a letter dated_Ma,y 3,_2016L~/ about Including more Information 
the NRC responded to the licensee's appeal and reaffirmed its decision that the backfit per the about the first appeal to the Dlrector of 
compliance exception provisions of 10 CFR 50.109(a)(4 )(i) is appropriate.1ll NRR, I was thinking about adding a 

On June 2, 2016, the licensee again appealed the NRC staffs decision, this time to the EDO., 1 

The purpose of this report by the Backfit Appeal Review Panel Is to provide information and 
recommendations to support the EDO's decision on the appeal. 

1.1 Conduct of the Panel 's Review 

In order to establish a technically sound, well informed, and legally defensible basis for Its 
recommendations, the Backfit Appeal Review Panel undertook a review of the relevant 
documents in this case. This included the licensee and NRC staff letters mentioned abovi ..!!J~-
Uprate SE and the Setpoint SE: and a June 16, 2016, letter from the Nuclear Energy Institute • 
(NEl)12 supporting the EDO Appeal. The Panel also reviewed many other related documents, 
which fall into nve broad categories: 

• The Backfit Rule (10 CFR 50. 109), related court actions, and Commission and staff 
guidance on application of the Backfit Rule 

• Docketed communications for Byron and Braidwood from 1982 to the present, including 
iiCtJnse amendment requests (LARs) by the licensee, NRC-issued license amendments, 
NRC requests for additional information (RAls), licensee responses, meeting 
summaries, NRC SEs, and the licensee's Updated Final Safety Analysis Report 
(UFSAR)13 

• NRC guidance relevant to the analysis of inadvertent operation of the emergency core 
cooling system (IOECCS) events over the period of 1981 to the present, Including 
Standard Review Plan (SRP) Section 15.0, Sections 15.5.1 - 15.5.2 , and Section 15.6.1 14 

• Westinghouse Nuclear Safety Advisory Letter (NSAL) 93-01315 and its Supplement 116 , 

as well as docketed communications regarding actions taken by other licensees In 
response to Westinghouse NSAL-93-013 

• The history of NRC and industry activities related to power operated relief valves 
(PORVs), their block valves, and PSVs (Including Three Mlle Island (TMI) Action Plan 
Items 11.D.1, 11.D.3, 11 .G.1, and 11.K.3 as documented in NUREG-0737 17 , as well as 

9 N RC 2004b - referred to as the Setpoint SE In the remainder of the report 
10 NRC 2016d - referred to as NRR Appeal Decision In the remainder of the report 
11 Exelon 2016a - referred to as EDO Appeal in the remainder of the report 
12 NEI 2016 
13 Exelon 2002 and Exelon 2014 (The Panel reviewed other revisions as well , but Rat-they are not 
included in Appendix D as they are not referenced In th is report.) 
14 NRC 1981a, NRC 1981b, NRC 1981c, NRC 2007a, NRC 2007b, and NRC 2007c 
16 Westinghouse 1993 
10 Westinghouse 1994 
17 NRC 1980c - referred to as the TMI Action Plan in the remainder of the report: lessons learned from 
TM I were also presented In NUREG-0578 (NRC 1979a), NUREG-0585 (NRC 1979b), and NUREG-0660 
(NRC 1980a) 
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Generic Letter 89-1018 and its supplements) , Electric Power Research Institute (EPRI) 
valve testing, and operating experience (NUREG/CR-703719 ) 

In addition to the document review, the Panel had the benefit of meetings with NRR (both the 
Division of Safety Systems and the Division of Engineering), the Office of the General Counsel , 
and the NRC Committee to Review Generic Requirements (CRGR). Both Exelon (Bradley 
Fewell, Senior Vice President of Regulatory Affairs) and NEI (Tony Pietrangelo, Senior Vice 
President and Chief Nuclear Officer) declined offers for a public meeting, but Indicated a 
Willingness to provide information if the Panel identified the need. The Panel did not identify a 
need for additional Information from either Exelon or NEI to complete the review documented in 
this report. 

ommc.nt (C' j: I'm open lo comment 
1 or deletion on this, but this Is my 
f attempt to address Steve's comment 
/ about the first (NRR) panel review 
/ scooe. 

/ Comment 1sw1: In addition to my 
I / recommendation, above, I would keep 
I , this too. It's a strong summary 
( I statement. 
1 / II !, 

At the request of the Panel, the Office of Nuclear Regulatory Research (RES) conducted risk /; 
analyses using the NRC's Standardfzed Plant Analysis Risk model for Byron Unit 1.20 These ff 
analyses informed the Panel's response to the question from the EDO regarding the risk fl 
significance of the relevant accident sequences. P 

K,lven tnat the Backfit Rule creates a structured grocess for changes to r1revious NRC staff ___ __ } 
positions-In effect, placing the burden of proof on the NRC staff-the Panel determined that 
th is level of historical review and staff interaction was necessary to er.(WiEle-estabhsh the 
rtPL1ropri,3\r;, context for consideration of the validity of the backfit dirw.;l 1y tho NRC ·ti!fl 

1.2 Proposed Compliance Backflt and Exelon Appeals 

In the Backfit Letter, the NRC staff Informed Exelon that it had determined that Byron and 
Braidwood are not in compliance with GDCs 15, 21 , and 29; 10 CFR 50.34(b ); and the plant
specific design bases that were expected to demonstrate there will be no progression of ANS 
Condition II events to ANS Condition Il l events. The NRC staff stated that based on its review of 
Byron and Braidwood UFSAR Sections 15.5.1, 15.5.2, and 15.6.1, the UFSAR predicts water 
discharge through a valve that is not "qualified" for water discharge. Therefore, the NRC staff 
concluded that the UFSAR does not contain analyses that demonstrate that the plants ' 
structures, systems, and components (SSCs) meet the design criteria for ANS Condition II 
events as staled in Byron and Braidwood UFSAR Section 15.0.1.2. Based on the SE attached 
to its letter,21 the NRC staff found that the licensee must take action to resolve the non
compliance . 

The Backfit SE addressed three accident analyses in Chapter 15 of the Byron and Braidwood 
UFSAR: (1) IOECCS; (2) chemical and volume control system (CVCS) malfunction that 
increases reactor coolant Inventory; and (3) inadvertent opening of a pressurizer safety or relief 
valve (IOPORV). The NRC staff noted that each ANS Condition II event must be shown to meet 
the following : 

1. no fuel damage, 

2. no overpressure of the reactor coolant system (RCS) or main steam system, and 

1s NRC 1989 
19 NRC 2011 
20 NRC 2016f 
21 Referred to as the Bacl<fit SE in the remainder of the report. 
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3. no progression into an event of a more serious category without another Independent 
fault. 

Regarding an IOECCS, the NRC staff stated in Section 3.1.2.1 of the Backfit SE that use of the 
block valve to Isolate a stuck-open PORV was unacceptable. The NRC staff stated that 
Westinghouse recommended this approach in 1993, and that the NRC staff rejected this 
approach in 2005 (RIS 2005-2922) . 

In Section 3. 1.2.4 of the Backfit SE, the NRC staff stated that the Byron and Braidwood 
IOECCS analysis dependded on water discharge through the PSVs . The NRC staff faulted the 
licensee for "not appl(ying) the single-failure assumption" and stated that the following 
information was necessary to support water qualification of the PSVs: 

1. In accordance with the American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Code (BPV Code), Section Ill , provide the original Overpressure 
Protection Report defining operating conditions and required relief capacities, and 
manufacturer's certification and test results 

2. In accordance With the ASME Code for Operation and Maintenance of Nuclear Power 
Plants (OM Code), provide inservice test history for PSVs , Including water and steam 
tests, or provide correlation test for alternative test fluid . 

Regarding a eves malfunction, the NRC staff stated in Section 3.2 of the Baokfil SE that the 
licensee had not provided an analysis f;or the eves malfunction that increases reactor coolant 
inventory that demonstrated the plants' ability to meet the requirements of an ANS Condition II 
event. 

Regarding an IOPORV, the NRC staff stated In Section 3.3 of the Backfit SIE that the licensee 
had not provided an analysis for the IOPORV that extends long enough into the transient to 
demonstrate the event would not transition from an ANS Condition II event to an ANS Condition 
Ill event. 

In the Backfit SE, the NRC staff referenced Mlllstone23 and Callaway24 license amendments as 
examples of licensees upgrading PORVs for water discharge; a Beaver Valley extended power 
uprate (EPU) license amendment25 as an example of qualifying PORVs for water discharge; and 
Turkey Point26 and St. Lucie Unit 221 EPU amendments as additional precedent in support of the 
backflt decision . 

In the NRR Appeal , Exelon asserted that the NRC had not justified invoking the compliance 
exception to the backfit rule . Exelon stated that the NRC approved its IOECCS analysis in both 
the Uprate SE and the Setpoint SE. 

22 NRC 2005b 
23 NRC 1998 
24 NRC 2000 
25 NRC 2006 
26 NRC 2012a 
27 NRC 2012b 
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case, the-J*99ressioo-Gf ANS provisions for ensuring that ANS Condition II events do not 
progress to-4igoof--teW:*- more serious ANS Condition Ill events. The NRG staff That Panel also 
noted st-atee that the fact that the NRG staff in 2001 and 2004 were aware of references to EPRI 
reports on the ability of these non-water qualified PSVs to reseat in certain circumstances was 
not sufficient to support the licensee's position oo-that the compliance exception to lh~backfit 
rule dld not apply in this case. For these reasons, the NRR Panel C;Onclu ed that the backntting 
direc ed by the staff was 1ustified under the compliance exception to the Backfit Rule. 

In the EDO Appeal , Exelon stated that the NRG had misidentified the "known and established 
standard" at issue as the prohibition of ANS Condition II events progressing to ANS Condition Ill 
events . Exelon asserted that the standard in question concerns what is necessary to "qualify" 
valves for water discharge. Exelon contended that this standard was the EPRI testing and 
analysis, and that the NRG agreed that Byron and Braidwood met this standard. Exelon also 
contended that the change in NRC staff position on prior approvals was not a mistake of fact, 
but rather a new or modified interpretation of compliance with NRC requirements, for which use 
of the compliance exception provided for in the Backfit Rule was not appropriate. 

1.3 Backfit Rule and the Compliance Exception 

Backfitting is defined by 10 CFR 50.109(a) as: 

... the modification of or addition to systems, structures, components , or design 
of a facility; or the design approval or manufacturing license for a facil ity; or the 
procedures or organization required to design, construct or operate a facility ; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position .... 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.1 09(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 1 O CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission , or into conformance with written commitments by the licensee." The second and 
third exceptions relate to actions necessary to ensure adequate protection or to actions that 
involve defining or redefining adequate protection. 

The Commission explained its intended application of the compliance exception in the 
Statements of Consideration (SOC) accompanying the 1985 final rule amending 
10 CFR 50.109:2a 

The compliance exception Is intended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 

2a NRC 1985, at 38103 
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of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard. 

In the same SOC, the Commission acknowledged that staff interpretations of rules are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit. "29 

By its terms, the compliance exception applies to actions necessary for compliance with rules , 
licenses, and orders, or for conformance with written commitments.30 Also, the Commission 
explicitly acknowledged the importance of staff interpretations of rules in the regulatory process. 
Thus, the Panel understands the term "known and establ ished standard" to include standards 
established in rules, licenses, orders, and written commitments , and NRC interpretations of 
rules. Some standards may be broad-based, while others may apply only to a limited number of 
plants. As stated in NUREG-1 409, "[i]nformal or formal communications to one licensee are not 
official positions to all licensees .... Orders, licenses, and written commitments are applicable 
only to a particular licensee." 

The failure to meet a known and establ ished standard is grounds for a compliance backfit if this 
failure is due to "omission or mistake of fact ." Thus , if a licensee obtains NRC approval of an 
alternative to a specific standard set forth in guidance, that standard and guidance could not be 
used to support a compliance backfit unless the NRC's approval of the alternative was based on 
an omission or mistake of fact. "Known and established standards" are to be distinguished from 
"new or modified interpretations of what constitutes compliance," which do not fall within the 
compl iance exception. The Panel understands the term "new or modified interpretations" to 
include situations where the NRC staff has, in effect, "changed its mind" on how to interpret the 
language of a requirement or on how much assurance is necessary to conclude that the 
requirement is met. Levels of assurance might be established in terms such as acceptable 
probabilities or consequences, conservative assumptions, or sufficient margin. 

Additional background information on the Backfit Rule and the compliance exception is provided 
in Appendix A to this report. 

1.4 A Brief History of Pressurizer Valve Issues 

Appendix B to this report provides a summary of the NRC and industry's testing , evaluation, and 
other consideration of PORVs and PSVs since the TMI Unit 2 (TMl-2) accident in 1979. This 
historical review provides context for discussion of valve "qualification" in the Backfit SE. It also 
provides the basis for the Panel's conclusions regarding the "known and established standard" 
for "qualification" in the context of TMI Action Plan Item 11.D.1 and subsequent activities, as well 
as how it should be interpreted in the Byron and Braidwood licensing basis . 

29 NRC 1985, at 38102. The 1985 backfit rule was vacated by a Federal court on grounds unrelated to the 
compliance backfit exception . See Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 
824 F.2d 108, 119-20 (1987). In 1988, the Commission amended the backfit rule (NRC 1988b) to address 
the court's concerns. but did not change the 1985 ru le's compliance exception provision. Thus, the 
quoted statements from the 1985 rule are the applicable expression of Commission intent regarding 
compliance backfits. 
30 NUREG-1409 (NRC 1990c) defines written commitments broadly to include the "final safety analysis 
report, licensee event reports, and docketed correspondence, including responses to NRC bulletins, 
generic letters, inspection reports, or notices of violation and confirmatory action letters ." 
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In light of the NRG staffs assertion that the licensee had not applied the "single-failure 
assumption'' as noted above, the Panel also considered the appllcablllty of the single failure 
criterion to PSVs. The Panel expended considerable effort in searching for an answer to what 
appears to be a simple question: "Are PSVs active components subject to the single failure 
criterion, or are they passive components exempt from the single failure criterion?" NRR stafl 
have taken the position that PSVs have consistently been treated as active components. 

I 
In the Panel's evaluation of the treatment of PSV failure potential (Section 3 below), c4:lhistorical / 
perspective is provided. In general , the Panel folmd that the classification o,f a component as 
"active" or "pa$sive" depends on its design, application, and function . For example, passive 
components almost always do not need external power; usually do not need an external 
actuator (e .g., signa1)31; sometimes do not involve any mechanical motion (e .g., movement of a 
valve dlsc}32 ; and sometimes do not Involve any motion. either fluid or mechanical (e.g .. piping). 
While it does not represent formal NRC guidance, additional views on pass ive components are 
included In International Atomic Energy Agency (IAEA) TEGDOG-1624 . 3 This document slates 
that "[s]afety related terms such as passive and inherent safety have been widely used, 
particu larly with respect to advanced nuclear plants , generally without definition and sometimes 
with definitions inconsistent with each other." This guidance further defines four level~ of 
"passivity" to "help eliminate confusion and misuse of the terms by members of the nuclear 
community." In addition, SEGY-05-013834 also acknowledged and discussed inconsistencies in 
the Use and application of the term ''passive.' Additional consideration of this topic by the Panel 
is documented in Section 3.10 below. 

The introduction to the GDGs and the related footnote define the applicability of the single 
failure criterion in terms of electrical versus fluid systems, and active versus passive 
components. Neither the GDGs nor NRG guidance define which characteristics of passive 
components are necessary to make a component exempt from the single failure criterion. Some 
examples are clear: pipes are passive components and pumps and motor-operated valves that 
operate to perform their safety functions are active components . As discussed in Section 3.6 
below, check valves might be classified as active or passive components depending on certain 
specific consideralions. 

With respect to PSVs, the ASME BPV Code applicable lo Byron and Braidwood includes 
requirements for overpressure protection that relate to the single failure criterion through several 
specific des1gn and construction requirements . As a result , the PSVs are conservatively sized 
with sufficient margin to accommodate a single failure although the single failure criterion is 
almost never explicitly discussed or applied in accident analyses. The Byron and Braidwood 
UFSAR states that "adequate overpressurization protection is provided by the three installed 
safety valves.'' Neither the UFSAR system descriptions nor the safety analyses provide detailed 

31 For example, SECY-77-439 (NRC 1977) states: "Examples [of passive failures In fluid systems] Include 
the fai lure of a simple check va lve to move to its correct position when required, the leakage of fluid from 
failed components. such as pipes and valves- particularly through a failed seal at a valve or pump- or 
line blockage. Motor-opereited valves which have the source of power locked out are allowed to be 
treated as passive components." 
32 For example, NUREG-1800 (NRG 2001c) states that "'(p]assive' structures anq components, for the 
purpose of the license renewal rule, are those that perform an intended function , .. Without moving parts 
or without a change In configuration or properties ... 'passive' may also be Interpreted to Include 
structures and components that do not display 'a change of state.' ' 
u IAEA 2009 
34 NRC 2005a 
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discussions of potential PSV failures or their consequences. The principal discussion of 
potential PSV failures in the accident analyses occurs in the evaluation of an inadvertent 
opening of a PSV in UFSAR Section 15.6.1. 

Most relevant for the current issue, the Byron and Braidwood UFSAR analyses of overpressure 
events (e.g., loss of load , loss of feedwater) do not apply the single failure criterion to cause a 
PSV to stick open (i.e., fail to reseat) when opening on steam flow. In addition, the UFSAR 
Feedwater System Pipe Break analysis (Chapter 15.2.8) does not apply the single failure 
criterion to cause a PSV to stick open either during steam discharge or during water discharge. 
A survey of other Westinghouse-designed plants showed that this treatment of PSV valve 
performance during anticipated operational occurrences (AOOs, similar to ANS Condition II 
events) and postulated accidents (similar to ANS Condition IV events) has been consistent and 
without any identified exceptions.35 

1.5 History and Review of Westinghouse NSAL and Related Activities 

Appendix C to this report provides the Panel's review of the issues identified by Westinghouse 
in NSAL-93-13 and its Supplement 1, how various licensees responded to these issues, and 
how the NRG was involved in reviewing and approving these actions. This review provides the 
basis for the Panel 's conclusions related to the approach taken by Byron and Braidwood to 
address these issues in their licensing basis, as well as on the "known and established 
standard" for event escalation from ANS Condition II to ANS Condition Ill , referred to hereafter 
as the "non-escalation position." 

2 SUMMARY OF THE APPEAL REVIEW PANEL FINDINGS 

For the reasons provided in Section 3, the Panel concluded that in 2001 and 2004 and at 
present, the known and established standard of the Commission is that failures of PSVs need 
not be assumed to occur following water discharge if the likelihood is sufficiently small, based 
on well-informed staff engineering judgment. The Panel also concluded that, In preparing the 
Uprate SE and the Setpoint SE, the NRG staff exercised reasonable and well -informed 
engineering judgment when the NRG staff concluded that the PSVs were unlikely to stick open . 
The non-escalation position does not establish specific standards for valve qualification, so the 
non-escalation position, standing alone, provides no basis for rejecting the licensee's reliance 
on EPRI valve testing . Moreover, the Panel found that no mistake or error occurred in the 
licensee's or previous staffs reliance on the EPRI testing program that included an evaluation of 
water discharge through pressurizer valves. 36 Therefore, the Panel also concluded that the NRG 
staffs position on valve qualification in the Backfit SE is a new or modified interpretation of what 
constitutes compliance. 

The .Epanel also concluded that the issue of pressurizer valve performance following water 
discharge appears to have generic applicability, and is not specific to only Byron and 
Braidwood. The Panel believes that resolution of this issue would have benefited from 
consideration of the generic nature of the Issue through the appropriate NRG processes. The 
Panel included additional information about this finding in Section 6 and Appendices B and C 
below. 

35 Examples include Watts Bar (NRC 1982 and TVA 1983), North Anna (NRC 1976), and AP1000 
(Westinghouse 2011 ). 
36 "Pressurizer valves" is used in this report to refer to either PORVs or PSVs when discussing issues 
common to both types of valves. 
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3 DISCUSSION 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact. New or modified 
interpretations of what constitutes compliance do not fall within the exception . The Panel 
reviewed and evaluated the information referenced in this report to determine if, in 2001 and 
2004, there was a known and established standard of the Commission relating to the potential 
for PSVs to fail following water discharge during IOECCS events. 

In addition , the Panel considered the issue of "known and established standards of the 
Commission" as it relates to "event escalation." The NRR Appeal Decision stated that the 
Backfit SE "showed that the approvals at issue for Braidwood and Byron were inconsistent with 
the Agency's general position on the known and established standard at issue, in this case the 
progression of [ANS] Condition II events." The Panel recognizes that the non-escalation position , 
although not included in NRC regulations , is widely referenced in reactor licensing bases as an 
approach for addressing AOOs and postulated accidents as articulated in the GDCs. The non
escalation position is incorporated in Section 15.0.1.2 of the Byron and Braidwood UFSAR as 
"By definition , these faults (or events) do not propagate to cause a more serious fault, i.e., [ANS] 
Condition Ill or IV events." 

Exelon and the Panel agree that the non-escalation positiron is now, and was in 2001 and 2004, 
a part of the licensing basis of both Byron and Braidwood . In addition , the Panel supports the 
NRC staff's view that non-escalation (from ANS Condition II to ANS Condition Ill or IV) is a 
known and established standard applicable to Byron and Braidwood. However, the Panel also 
agrees with Exelon that the fundamental issue is not the non-escalation position, as the NRC 
staff contends, but rather the appropriate standard for PSV water discharge. In the absence of a 
PSV failure to reseat, the concerns articulated by the NRC staff in the backfit related to event 
classification , event escalation, and compliance with 10 CFR 50.34(b) and GDCs 15, 21 , and 29 
would no longer be at issue. 

The Panel's evaluation of the treatment of PSV failure potential includes an assessment of 
multiple relevant references, which are discussed chronologically in the sections that follow. 

3.1 General Design Criteria (1971) 

In 1971 , the Atomic Energy Commission published the GDCs. which had been under 
development since 1965.37 The introduction to 10 CFR Part 50, Appendix A addresses "Single 
Failure" in the section on Definitions and Explanations. The paragraph on single failures 
includes a footnote stating: "The conditions under which a single failure of a passive component 
in a fluid system should be considered in designing the system against a single failure are under 
development" (emphasis added) . 

3.2 Commission Paper on Single Failure (1977) 

In response to several staff concerns and differing views on the subject of application of the 
single failure criterion , the Acting Director of NRR issued SECY-77-439 "[t]o inform the 
Commission of the present status and future use of the Sringle Failure Criterion as a tool in the 
reactor safety process."38 In part, that paper addressed the application of the single failure 

37 AEC 1971 
38 NRC 1977 
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criterion to passive components in fluid systems, stating that "[a]pplication of the [single failure] 
concept is complicated by the interrelationships between the various fluid and electrical systems 
and their supporting auxiliaries in a nuclear power plant. Furthermore, there is a need to 
stipulate the events and associated assumptions which must be considered during application 
of the Single Failure Criterion." 

SECY-77-439 specifically spoke to how "additional passive failures"-that is, failures in addition 
to the initiating event- had been and should be addressed, stating (with emphases added): 

During subsequent years [since the single failure footnote quoted above was 
published] staff assumptions regarding the nature of passive failures which 
should be considered have not been completely consistent and there has been 
some disagreement. However, on the basis of the licensing review experience 
accumulated in the period since 1969, it has been judged in most instances that 
the probability of most types of passive failures in fluid systems is sufficiently 
small that they need not be assumed in addition to the initiating failure in 
application of the Single Failure Criterion to assure safety of a nuclear power 
plant. 

Furthermore, SECY-77-439 provides definitions and examples for distinguishing between active 
and passive failures. Among these examples, SECY-77-439 cites "the failure of a simple check 
valve to move to its correct position when required" as a passive failure. Of the examples cited 
in SECY-77-439, the check valve example is most similar from a mechanical perspective to the 
PSV failure addressed in the Backfit SE, as explained bellow in the discussion of SECY-94-084. 

SECY-77-439 also stresses the use of engineering judgment relating to the probability of 
component failure and does not suggest that valve "certification" or "qualification" in accordance 
with ASME standards should be invoked as the basis for such decisions. 

3.3 TMI Action Plan Item 11.D.1 (1980) 

As an element of the TMI Action Plan, the NRC staff required licensees to address the capability 
of relief and safety valves to perform their intended functions without failure. Specifically, 
Item 11.D.1 states that "(p]ressurized-water reactor [PWR] and boiling-water reactor [BWR] 
licensees and applicants shall conduct testing to qualify the [RCS) relief and safety valves under 
expected operating conditions for design-basis transients and accidents." With reference to 
planned EPRI testing and other generic industry test programs, NUREG-0737 specified 
provisions for then-operating nuclear power plants and applicants for operating licenses and 
holders of construction permits to address the TMI Action Plan items, including Item II. 0.1 . 
NUREG-0737 stated, for the performance testing of relief and safety valves for Item II. 0.1 , that 
"[t]he testing should demonstrate that the valves will open and reclose under the expected flow 
conditions." 

Although limited in scope, the EPRI test results did not identify any generic issues with PSVs or 
PORVs sticking open following water discharge. The NRC staff approvals summarized below 
show that the word "qualify" in this TMI Action Plan item was not intended to refer to ASME 
valve certification or qualification. Instead, "qualify" was used in a less formal sense to refer to a 
reasonable judgment that the valve would open to relieve pressure and then reliably reseat. As 
referenced in NUREG-0737, the EPRI test program was the widely used approach to address 
TMI Action Plan Item 11.D.1 at PWR nuclear power plants. The Westinghouse Owners Group 
submitted WCAP-10105 to the NRC in 1982 to demonstrate the acceptability of the EPRI testing 
program for PSVs and PORVs in Westinghouse-designed PWRs.39 
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3.4 NRC Closure of TMI Action Plan Item 11.D.1 for Byron and Braidwood 
(1988-1990) 

A 1988 letter from the NRC staff to the licensee for Byron found the licensee's reliance on EPRI 
testing of PSVs to be acceptable.40 The 1988 SE states that the test program was designed "[t]o 
reconfirm the integrity of the overpressure protection system and thereby assure that the 
[GDCs] are met." As discussed in Appendix B to this report, the 1988 SE described the NRC 
staff's evaluation of the PSVs and PO RVs for feedwater line break accidents that would include 
water discharge, and determined that the EPRI tests were applicable to the Byron and 
Braidwood PSVs and PORVs. Based on the NRC staff and contractor review, the 1988 SE 
found that the performance of the PSVs and PORVs was acceptable based on the EPRI tests. 

For the specific extended high pressure injection event, the 1988 SE states that water discharge 
through the PSVs and PORVs could be disregarded because of the long time available for 
operator action . However, the SE addressed water discharge through the PSVs and PORVs as 
part of the feedwater line break evaluation. 

In the cover letter for the 1988 SE, the NRC staff states that the licensee should develop and 
adopt plant procedures to inspect the pressurizer valves after each lift involving loop seal or 
water discharge. The 1988 SE contains no reference to or suggestion of a need for certification 
of these valves in accordance with the ASME BPV Code for water discharge capability. In 1990, 
the NRC staff also found the use of the EPRI test program similarly acceptable for Braidwood .41 

3.5 Westinghouse NSAL-93-013 and Supplement 1 (1993-1994) 

In 1993, Westinghouse sent NSAL-93-013 to operating nuclear power plants in response to its 
discovery that potentially non-conservative assumptions had been used in the licensing analysis 
of the IOECCS event. Westinghouse recommended that !licensees determine if their pressurizer 
safety relief valves (PSRVs)42 "are capable of closing following discharge of subcooled water." 
Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse also noted that "licensees may have qualified these valves in 
compliance to NUREG-0737, Item 11.D.1." If the PSRVs were not designed or qualified for 
subcooled water discharge, Westinghouse recommended that licensees reevaluate the 
IOECCS event with three possible options of (1) reducing emergency core cooling system 
(ECCS) flow used in the safety analysis, (2) using a less restrictive operator response time, or 
(3) crediting the use of one or more PORVs to help mitigate the accident. 

Later, in Supplement 1 to NSAL-93-013, Westinghouse alerted licensees to potential reduced 
time for operator action if a positive displacement pump (a typical component of the CVCS) 
were in service, and to the need to qualify the PSRVs and the piping downstream of the PSRVs 
and PORVs if water discharge from the pressurizer is predicted. 

39 WOG 1982 
40 NRC 1988c, referred to as the 1988 SE 
41 NRC 1990a 
42 Westinghouse used the term PSRVs. The specific valves for Byron and Braidwood should be 
designated as "safety valves" or "pressurizer safety valves" as they are by the manufacturer, in the ASME 
BPV Code, and by the licensee. This difference in terminology is not significant to any of the findings or 
conclusions in this report. 
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Some licensees submitted license amendments that involved improvements to the PORVs and 
the1r circuitry to avoid water discharge through the PSVs (e.g. , Salem43 , Millstone44 , Callaway45 , 

and Diablo Canyon46 ) . The NRC staff review and approval of those proposed improvements 
relied on engineering judgment relative to the various test information and PORV circuitry 
upgrades described by individual licensees. The licensee for Byron and Braidwood submitted an 
LAR for similar PORV improvements,47 but that request was later withdrawn .48 

As indicated below, the Panel 's sampling review found at least two plants. in addition to Byron 
and Braidwood, that chose to address this issue by crediting the capability of PSVs to relieve 
water, based on the EPRI testing performed in response to TMI Action Plan Item 11 .D.1. 

3.6 Commission Paper on Passive Plant Designs (1994) 

In 1994, in preparation for the design certification reviews of passive reactor designs (e.g., the 
Westinghouse Advanced Passive 1000 (AP1000) and the General Electric Economic Simplified 
Boiling-Water Reactor (ESBWR)), the NRC staff presented nine issues to the Commission for 
policy decisions.49 Although PSV categorization and performance requirements were not 
explicitly addressed , the paper does include an issue on "Definition of Passive Failure" and an 
extensive discussion on whether check valves are passive or active components and how they 
should be addressed in current plants and future passive designs. 

SECY-94-084 recognized the GDCs and SECY-77-439 as establishing long-standing 
requirements and guidance in this area. The paper acknowledged that the industry (including 
EPRI documents and ANSI/ANS 58.950) have been inconsistent with respect to check valve 
failures , sometimes considering them as "active failures" and sometimes as "passive failures." In 
SECY-77-439, however, the NRC staff stated that the failure of a simple check valve to move to 
its correct position when required was a "passive failure.'' In addition, SECY-94-084 states that 
"[i]n licensing reviews, however, only on a long-term basis [e.g., long-term recirculation cooling 
following a loss of coolant accident (LOCA)] does the NRC staff consider passive failures in fluid 
systems as potential accident initiators in addition to initiating events." The paper also states 
that '' [nor current plants, the NRC staff normally treats check valves, except for those in 
containment isolation systems, as passive devices during transients or design-basis accidents. " 

Furthermore, SECY-94-084 states that "lr]edefining check valves as active components, subject 
to consideration for single active failures would cause these valves to be evaluated in a more 
stringent manner than that used in previous licensing reviews" (emphasis added). The NRC 
staff then recommended (and the Commission agreed51) that the NRC staff should "maintain the 
current licensing practice for passive component failures on the passive [advanced light water 
reactor] Al WR designs, and to redefine check valves, except for those whose proper function 
can be demonstrated and documented, in the passive safety systems as active components 

43 NRC 1997 
44 NRC 1998 
45 NRC 2000 
46 NRC 2004a 
47 ComEd 1998 
4a ComEd 1999 
49 NRG 1994a 
50 ANS 1981 
5, NRC 1994b 
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subject lo single failure consideration." Therefore, the NRC's position on check valves was 
changed only for passive ALWR designs going forward. 

The Panel considered the opening function of check valves and PS Vs. to be similar In that they 
both open through the motion of the valve disk under differential pressure with no external 
signal or motive power. The Panel also recognized that the ambiguity with respect to ''passive" 
versus "active" component definitions and nomenclature exists far safety valves . In addition, the 
passive or active classification of check valves or safety valves may differ based on design 
considerations. inservice testing , or accident analyses. Far example, the PSVs and PORVs, as 
well as numerous check valves, are classified as active components In the Byron and 
Braidwood inservice testing programs. However, for purposes of applying the single failure 
criterion in the GDC context, the Panel concluded that it is appropriate to consider the potential 
failure of a PSV following water discharge as a passive failure, {consistent with the treatment of 

ommenc (C'Tj: Edited a bit from 

/ Tom·, '" · "'°"· 

J 
I 

I 
I 
I 

I 
check valve failures for the operating fleet rovlded the licensee or a llcant ua llfies the / 
performance of the PSV in an acceptable manner. n he case of B ron and Braidwood lhe ___ j 
NRC staff accepted the EPRI testing associated with TMI Action Plan Item 11.D.1 to provide this 
gualificat(on. 

3.7 Draft Standard Review Plan Revision (1 996) 

The 1996 draft revision to SRP Sections 15.5,1 - 15,5.2 on IOECCS and CVCS malfunctions 
includes extensive updates to the 1981 revision , but neither version includes any discussion, 
criteria , or guidance on applying ASME Code requirements to PSVs or on applying the single 
failure criterion or any other failure assumption to PSVs.52 

3.8 Power Uprate Reviews and License Amendments (2001 -2006) 

As part of the 2001 power uprate review for Byron and Braidwood, the NRC staff approved the 
analysis of an IOECCS (UFSAR Section 15.5, 1) that Included pressurizer filling, PSV water 
discharge, ECCS termination. and PSV closure. In the Backfll SE, the NRC staff indicated that 
the 2001 license amendment was predicated on the NRC's mistaken (unsubstantiated) belief 
that the valves were ASME-qualified (certified). However, the Panel 's review of the SE and 
associated RAls showed that, in 2001, the NRC staff was well aware of the nature of the EPRI 
testing that the licensee relied on . The Panel did not find any evidence that the licensee claimed 
or the NRC staff believed that the valves were "qualified" In an ASME BPV Code certification 
sense; rather, the record shows that the NRC staff thoroughly considered the testing conducted 
on valves of the type Installed at the plants and applied well-Informed and reasoned technical 
judgment in reaching its conclusion that the EPRI testing provided appropriate qualification. 

The Panel confirmed its conclusions and understanding about the 2001 NRC staff review via 
discussions with the individual who was the responsible Section Chief in the Reactor Systems 
Branch at the time. He informed the Panel that the 2001 license amendment was based on the 
exercise of staff engineering Judgment and that there was no discussion of ASME BPV Code 
certification or qualification of valves. In addition, the Panel found that the NRG approved power 
uprates for other nuclear power plants that included comparable staff evaluations of water 
discharge through PORVs or PSVs based on test information provided by individual licensees. 
For example, in 2001 , the NRC granted a power uprate for Shearon Harris ihat included the 
operability of PORVs and PSVs during the discharge of subcooled water, referencing TMI 
Action Plan Item 11.D.1. 53 As noted above, in 2006, the NRG also granted a power uprate for 

52 NRC 1996 
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Beaver Valley, The SE for this Beaver Valley amendment referred to RIS 2005-29 and indicated / omml!nt (C' 1: Edited slighlly from 
that there was reasonable assurance that the PSVs would adequately discharge water and I Tom's chan e. 
reseat following a spurious safety injection actuation, based on the EPRI test data from 1981 1 - - --- --------
and an evaluation of the temperature of the liquid being discharged. / 

During the NRC evaluations of license amendments since the TMl-2 accident, the NRC staff / 
has specified In some SEs that a PORV or PSV would be assumed to stick open if it was not 
qualified for liquid service. To address this concern, the NRC staff reviewed and accepted a 
variety of test Information (including EPR/ 1 Wyle, and vendor testing) submitted by individual 
licensees to demonstrate the capability of PORVs or PSVs to reseat following water discharge. 
In the sample of SEs it reviewed, the Panel did not find a specific requirement for the PORVs or / 
PSVs to be certified under the ASME BPV Code as capable of passiA§--Watefreclosin fter /' 

rater dlscharge-af\G-fe&les+A!J. 
-----------------·-----------··---·--------------... -------------------------------··-----------·-·------.. ·------·J' 
In 2004, the NRC issued license amendments for Byron and Braidwood granting an adjustment 
to the PSV setpoints. In an RA/, the NRC staff requested that the licensee perform a 
quantitative analysis regarding the number of opening cycles during which the PSV would be 
expected to pass water and the temperature of the water being discharged . In the Setpoint SE, 
the NRC staff concluded that the analysis was acceptable for assuring that the PSVs would 
remain operable following a spurious safety injection event. 

3.9 RIS 2005-29 (2005) and Proposed Draft Revision 1 to RIS 2005-29 (2015) 

In 2005, the NRC staff issued RIS 2005-29 "to notify licensees of a concern identified during 
recent reviews or power uprate [LARs]. " The RIS addressed the manner In which some 
licensees acted in response to NSAL-93-013. The RIS was issued at the division level in NRR 
and does not ihclude a record of office-level concurrence. The RIS was not reviewed by CRGR. 
The Panel requested information on the basis for the CRGR's decision not to review the 
proposed RIS before it was issued, but the CRGR staff could not find any related 
documentation. It appears to the Panel that the CRGR may not have reviewed the RIS because 
of assertions in the RIS such as these: 

• "This RIS requires no action or written response and, therefore , Is not a backfit under 10 
GFR 50.109. Consequently, the NRC staff did not perform a backflt analysis.'' 

• ''This RIS is informational and pertains to a NRC staff position that does not depart from 
current regulatory requirements and practice." 

A key statement in RIS 2005-29 is the following (with emphasis added): 

The NRC staff's position is noted In the power uprate review standard, as fol lows: 
''For the [IOECCSJ and [CVCSJ malfunctions that increase reactor coolant 
Inventory events : (a) non-safety-grade pressure-operated relief valves should not 
be credited for event mitigation and (b) pressurizer level should not be allowed to 
reach a pressurizer water-solid condition.". 

However, the NRC staff review standard cited In the RIS (RS-001 ) Is explicitly limited to EPU 
reviews, stating that "[t]he staff does not intend to impose the criteria and/or guidance in this 

sa NRC 2001d 
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review standard on plants whose design bases do not include these criteria and/or guidance. No 
backfitting is intended or approved in connection with the issuance of this review standard."54 

This intent of RS-001 to define and clarify the scope of EPU reviews, but not impose new 
requirements or new interpretations of requirements , was confirmed by the Panel in discussions 
with the manager responsible for developing and issuing RS-001 . Therefore, contrary to the RIS 
statement, neither RS-001 nor RIS 2005-29 documented "known and established standards of 
the Commission" applicable to Byron and Braidwood. 

The Panel also notes that neither RIS 2005-29 nor its draft Revision 1,55 which is currently 
under development, discuss water discharge certification requirements in accordance with the 
ASME BPV Code. In fact, as stated above, the NRC issued a 2006 power uprate amendment 
for Beaver Valley in which the SE cited RIS 2005-29 and yet relied on the EPRI testing data to 
address the concern . 

3.10 SECY-05-0138 (2005) 

SECY-05-0138 presents a comprehensive history of the application of the single failure 
criterion, including extensive discussion of the treatment of passive components in fluid 
systems.56 The paper enclosed a July 2005 draft of an NRC staff technical report on the single 
fai lure criterion. Section 4.2.2 of this report acknowledges that "[o]ne particular issue identified in 
this project is the continued existence of the footnote to the definition of single failure in 10 CFR 
[Part] 50 Append ix A stating that the regulatory position on considering passive failures in flu id 
systems is under development." In Section 2.5.3, the draft report quotes from SECY-77-439 
(discussed above) and recognizes that in current practice, as in 1977, "[p]assive failures in fluid 
systems are generally excluded from single-failure assessments. " 

SECY-05-0138 and the accompanying draft report present three alternatives for using a risk
informed and performance-based approach to address the single failure issue. The draft report 
clarifies that all of the alternatives "could include developing a position on single passive failures 
in fluid systems to replace the footnote now in 10 CFR Part 50 Appendix A definitions." 

These documents make it clear that, with few exceptions, neither the NRC staff nor the 
Commission has established specific requirements relating to the treatment of passive 
component failures in fluid systems. The Panel believes the existence of this Commission 
paper, contemporaneous with discussions on potential PSV failures (e.g., RIS 2005-29), makes 
it clear that no specific "known and established standards" on PSV failures had been developed 
between 1977 and the time of the Byron and Braidwood license amendments in 2001 and 2004. 

3.11 Standard Review Plan Revision (2007) 

Revision 2 to SRP Sections 15.5.1 - 15.5.2 states: 

If the plant is equipped with PO RVs that are (1) safety-related equipment and 
(2) qualified for water relief, then they may be assumed to reseat properly after 
having relieved water. The [PSVs], too , may be assumed to reseat properly after 
having relieved water; but only if such valves have been qualified for water relief. 

54 NRG 2003 
55 NRG 2015a 
56 NRG 2005a 
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However, this section does not reference ASME BPV Code requirements for safety valve 
certification. 

3.12 Backfit Letter and Subsequent Backfit Appealls (2015-2016) 

The Backfit SE is predicated on the following positions: 

• "water relief through a valve that is not qualified for water relief will cause that valve to 
stick in its fully open position" (emphasis added) 

• "the licensee ... has not applied the single-failure a5,sumption" (emphasis added) 

• "nor [has the licensee] provided ASME water qualification documentation for the PSVs 
.. . the ASME ... original Overpressure Protection rR«:!port .. . inservice test history .. . 
including both water and steam tests" (emphasis added) 

The Backfit SE contends that an IOECCS would escalate to a more severe event. Such an 
escalation would be contrary to the Byron and Braidwood licensing basis (i.e., contrary to the 
ANS non-escalation position) and could be in non-compliance with the GDCs (as included in the 
Byron and Braidwood licensing basis) since an IOECCS wilth a stuck-open valve had not been 
analyzed and shown to meet the appropriate criteria for an AOO. 

Based on its review of all the relevant documents and discL1ssions with the individuals (staff and 
managers) Involved in the original review and the backfit, the Panel has developed an 
understanding of the regulatory requirements and practices, the potential safety issues, and 
backfit rule obligations. The Panel has determined that the numerous, complex, and detailed 
regl!latory and technical issues a.II depend on the answers to two critical ql!estions on valve 
performance: 

• Must the PSVs in question be assumed to fail given liquid water discharge because of 
the lack of ASME BPV Code certification for water discharge? 

• Must the PSVs be assumed to fail in accordance wilth the GDC "single failure" 
requirements? 

In the Backfit SE, the NRC staff indicated that "[o]ne assumption that is particularly important to 
the non-escalation criteria is that water relief through a valve that is not qualified for water relief 
will cause that valve to stick in its fully open position" (emphasis added). The Panel concluded 
that this Issue-the t reatment of potential valve failure-is not only "particularly important," it is 
the critical issue upon which the compliance backfit hinges. 

Based on the historical evidence, the Panel concluded that there is not now, nor has there been, 
a known and established Commission standard (1) that PSVs must be assumed to fail following 
water discharge in the absence of ASME BPV Code certific.ation for water discharge, or (2) that 
PSVs must be assumed to fail as part of single failure criterion analysis. The NRC staffs 
determination that ASME BPV Code certification is necessary first appears in the Backfit SE. 
The determination that application of the single failure criterion is necessary first appears in the 
draft Revision 1 to RIS 2005-29. The Panel has not identifieid these positions being stated in any 
final NRC requirement or guidance document. 

The Panel also concluded that in 2001 and 2004 and at pre:sent, the known and established 
standard of the Commission is that failures of PSVs need not be assumed to occur following 
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water discharge if the likelihood is sufficiently smalll, based on well-informed staff engineering 
judgment. In preparing the Uprate SE and the Setpoint SE, the NRC staff exercised reasonable 
and well-informed engineering judgment when the NRC staff concluded that the PSVs were 
unlikely to stick open. On the bases of its document reviews and interviews, the Panel 
concluded that the NRC staff reviewers involved in the 2001 power uprate review were among 
the most experienced and senior reviewers in their areas of expertise. The NRC staff valve 
expert involved in the review was the agency's most knowledgeable individual on PSVs and the 
relevant ASME Code requirements, and was a nationally recognized expert. The Panel did not 
find any evidence that the NRC staffs issuance of the 2001 or 2004 license amendments was 
based on an omission or mistake of fact. Rather, the Panel concluded that the current NRC staff 
positions on valve qualification in the Backfit SE are new or modified interpretations of 
compliance. 

In interactions with the Panel, NRR staff emphasized several issues raised in the Backfit Letter. 
The Panel summarizes its consideration of those issues in the following subsections. 

3.12.1 Non-Escalation Position and Valve Failure 

In the Backfit SE, the NRC staff discussed the definition of event conditions in ANS-51.1/N18.2-
1973 and the provision in this standard that events of one condition do not propagate to cause a 
more serious fault. This position is commonly known as the non-escalation position. In 
interactions with the Panel, NRR staff provided several clarifications on this topic, summarized 
by the Panel as follows: 

• ANS-51 .1/N18.2-1973 defines the categories of design basis transients and accidents 
based on an anticipated frequency of occurrence (annually for ANS Condition 11 events). 

• It is a long-standing NRC position that escalation from one condition to another is not 
acceptable. 

• ANS-51 .1/N18.2-1973 constitutes a known and established standard that has been 
reflected in NRC guidance documents and in the licensing basis of each U.S. nuclear 
power plant. 

The Panel confirmed that this ANS standard is referenced in several places in Chapter 15 of the 
Byron and Braidwood UFSAR. The Panel agrees that the non-escalation position is an 
established standard applicable to Byron and Braidwood, but did not identify historical evidence 
that implementation of this standard requires Exelon to assume that its pressurizer valves will 
fail open under water discharge conditions, to appliy the s1ingle failure criterion to PSV failure in 
these circumstances, or to impose ASME Code requirements for certification, qualification, or 
testing of PSVs for water discharge. 

3.12.2 Non-Escalation Position and Return to Service 

In the Backfit SE, the NRC staff makes reference to the time it would take to clean up a 
contaminated containment following a stuck-open ]Pressurizer valve. In interactions with the 
Panel, NRR staff re-emphasized concerns that extended steam and water discharge through 
the pressurizer valves would result in the failure of the pressurizer relief tank rupture disk, would 
require repair of the damaged PSVs, and might cause an extended time period for the return to 
service of the nuclear power plant. 
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The Panel does not consider the time period necessary for the licensee to perform radioactive 
clean-up activities in the containment building, to inspect and conduct any necessary repairs to 
the PSVs, or to prepare for plant startup, to constitute issues that support a compliance backfit 
imposed by the NRC. The NRC staff would verify (e.g., through inspection) that the licensee 
W9tl!e-had conducted these activities appropriately to protect the public health and safety prior 
to plant restart. The Backfit SE states that UFSAR Section 15.5.1.3 "implie[s)" that the plant will 
return to operation in a "short period,'' but the Panel found no bases for a timing requirement in 
UFSAR Section 15.5.1 .3. Also, the Panel did not find a regulatory requirement or basis for 
defining or limiting the time available for the plant to return to operation. 

3.12.3 TMI Action Plan Item 11.0.1 and EPRI Testing 

Although the Backfit Letter and NRR Appeal Decision do not speak explicitly to TMI Action Plan 
Item 11.D.I, in interactions with the Panel , NRR staff stated that the known and established 
standard in question is the TMI Action Plan Item 11.D.I standard for licensees and applicants to 
conduct testing to qualify the RCS relief and safety valves under expected operating conditions 
for design-basis transients and accidents. As discussed above and in Append ix B to this report, 
the NRC accepted the EPRI testing to satisfy TMI Action Plan Item 11.D.1 for Byron and 
Braidwood in SEs forwarded by letters in 1988 and 1990. Therefore, the Panel concludes that 
this known and established standard referenced by the NRC staff had been met for Byron and 
Braidwood. 

In interactions with the Panel , the NRR staff further stated that an- omission or mistake of fact 
occurred when the licensee fai led to acknowledge that the EPRI testing program did not 
evaluate water discharge from the pressurizer valves during extended high pressure safety 
injection for Byron and Braidwood . As discussed in Appendix B to this report, in the 1988 and 
1990 SEs for the Byron and Braidwood responses to TMI Action Plan Item 11.D.1, the NRC staff 
evaluated the capability of the PSVs and PORVs during feedwater line break accidents, 
including water discharge. In these SEs, the NRC staff found that the performance of the PSVs 
and PORVs with water discharge was acceptable based on the EPRI tests . Therefore, the 
Panel also concluded that the licensee's reference to the EPRI testing program was not an 
omission or a mistake of fact. 

3.12.4 ASME Code Certification 

In the Backfit SE, the NRC staff stated that certain ASME Code information would be necessary 
to support water qualification of the PSVs. In interactions with the Panel, NRR staff stated that, 
to satisfy the standard for water discharge capability of pressurizer valves, it would be 
necessary to conduct flow capacity certification in accordance with the ASME BPV Code and 
inservice testing throughout the service life in accordance with the ASME OM Code. The NRR 
staff referenced certain licensing actions in which water discharge was not considered 
acceptable, or different actions were required .57 

As discussed in Appendix C to this report , the NRC staff required additional actions for some 
licensees to support reliance on the PORVs for water discharge and to avoid water discharge 
through the PSVs. The Panel found , however, that the NRC staff also allowed some licensees 
to rely only on EPRI testing without significant additional activities. The Panel did not identify 
instances where the NRC staff imposed certification by the ASME BPV Code and testing in 

57 Salem (NRC 1997). Millstone (NRC 1998), and Callaway (NRC 2000) 
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accordance with the OM Code, or required alternatives to the ASME BPV or OM Codes, in the 
examples of NRC staff review of water discharge capability for pressurizer valves. 

The NRR staff also identified for the Panel specific ASME Code provisions that it viewed as 
supporting its position that ASME Code requirements apply to qualification of pressurizer valves 
for water discharge. The NRR staff, however, did not provide evidence that the NRC staff has 
consistently interpreted these provisions as the NRC staff is now interpreting them. Given the 
NRC staff's resolution of TMI Action Plan Item 11.D.1 and the variations in the NRC staffs 
licensing practices, the Panel concludes that the NRR staff's current application of the ASME 
Code is not supported by the historical record. 

3.12.5 Conduct of 2001 and 2004 License Amendment Reviews 

In light of the wide range of positions taken by the NRC staff during its reviews of pressurizer 
valve capability since the TMl-2 accident, the Panel agrees that, in the course of preparing the 
2001 Uprate SE or Setpoint SE, the NRC staff could have considered the need for the licensee 
for Byron and Braidwood to improve the reliability of the PSVs or PORVs for water discharge or 
to avoid water discharge through the PSVs by PORV improvements. The NRC staff may have 
been able to justify additional actions, but they determined that it was not necessary. Instead, 
the NRC staff reviewers in 2001 used their expert engineering judgement to determine that it 
was not necessary to assume that the PSVs or PORVs would stick open with water discharge, 
based on EPRI test information, licensee supplemental information, and their own technical 
experience. 

In discussions with the Panel, NRR staff raised a concern that the Setpoint SE does not 
document a re-review of the qualification of the PSVs and noted that if the Uprate SE had not 
found water discharge through the PSVs to be acceptable, it is unlikely that the NRC staff would 
have approved this 2004 amendment. In Appendix C to this report, the Panel summarizes the 
discussion in the Setpoint SE of the PSV water discharge capability. The Panel recognizes that 
a staff review may rely on a previous more extensive review to determine the acceptability of a 
similar request. The Panel does not consider the review approach used in 2004 to cha llenge the 
acceptability of the 2001 review. 

4 RESPONSE TO THE EDO QUESTIONS 

In establishing the Panel, the EDO asked the Panel to answer five specific questions, as well as 
evaluating the overall appropriateness of the backfit. The Panel's answers to these questions 
are provided below. 

4.1 Were the approvals based on a mistake? If so, what was the mistake and 
what are the implications for Braidwood and Byron? 

In responding the question, the Panel has considered the differing views of the NRR staff and 
the licensee on this issue. Those positions are summarized below: 

• In the NRR Appeal Decision, the NRC staff claims that "[t]he NRC erred in approving a 
sequence of events that allowed the [IOECCS], [CVCS] malfunction, and inadvertent 
opening of a pressurizer safety or relief valve analyses in the 2001 and 2004 [SEs]" and 
"the NRC staff understood the PSVs to be qualified for water relief when, in fact, they 
were not." 
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• Exelon claims in the NRR Backfit Appeal that "the compliance exception requires more 
than simply asserting that the prior staff approvals were wrong-the NRC must 
demonstrate that the prior approvals were erroneous because of an omission or mistake 
of fact at the time of the approval. The NRC has not made that case here." 

On the basis of its independent review, the Panel concluded that, in 2001 and 2004, the NRC 
staff did not misunderstand the qualification status of the PSVs and that it was not a mistake to 
undertake a review of or make a technically based safety finding on the likely successful 
performance of the valves. In the Panel's opinion, the actions of the Reactor Systems Branch in 
2001 to reach out to the Division of Engineering's Mechanical Engineering Branch for expert 
technical review assistance was both appropriate and commendable. After considering the 
materials presented by the licensee in support of tile 2001 and 2004 requests and discussing 
the 2001 review with one of the involved managers, the Panel found no indication that the 
senior reviewer evaluating the topic was misled regarding the qualification status of the PSVs, 
but rather used his expert judgment in determining the appropriate level of qualification for a 
technically complex topic for which there was not a single accepted approach. For these 
reasons, the Panel concluded that the NRC staff reviews and approvals of the 2001 and 2004 
license amendments were not based on omissions or mistakes of fact. 

4.2 What is the known and established standard for water qualification of PSVs? 

The Panel concluded that in 2001 and 2004 and at present, the known and established 
standard of the Commission is that the failures of PSVs need not be assumed to occur following 
water discharge if the likelihood is sufficiently smalil, based on well-informed staff engineering 
judgment. The Commission has not established a more detailed or prescriptive standard. 

4.3 What is the known and established standard for progression of postulated 
events between categories of severity? 

For Byron and Braidwood, the NRC staff and the Panel agreed that the known and established 
standard for progression of postulated events between categories of severity is the "non
escalation position" specified in ANS-51.1/N18.2-1973. Tlhis position, which is included in the 
Byron and Braidwood UFSAR, requires that events of one condition do not propagate to cause 
a more serious condition (i.e. , from ANS Condition II to ANS Condition Ill or IV). The Panel 
concluded that the IOECCS (an AOO per the GDC definition and an ANS Condition II event) 
would escalate to a more severe event jf a PSV were to stick open, or if both a PORV stuck 
open and its block valve failed to close. Such an escalation would be contrary to the Byron and 
Braidwood licensing basis (i.e., contrary to the ANS non-escalation position) and could be in 
non-compliance with the GDC (as included in the Byron and Braidwood licensing basis), since 
an IOECCS with a stuck-open valve had not been analyzed and shown to meet the appropriate 
criteria for an AOO. However, this event progression standard does not establish specific 
standards for valve qualification to determine whether a valve would stick open and cause this 
escalation. Therefore, the Panel concluded that it is not the basis for a compliance backfit given 
the current set of facts. (Additional information about ANS-51.1/N18.2-1973 is included in 
Section 3.12.1 of this report.) 
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4.4 Does the current licensing basis for Braidwood and Byron comply with the 
applicable regulations? Is it adequate to provide protection to public health 
and safety? 

The Panel concluded that the current licensing basis for Byron and Braidwood complies with the 
applicable regulations based on the UFSAR analyses, which the NRC staff found acceptable 
through a reasonable and technically sound evaluation using appropriate Commission safety 
standards. This licensing basis has been determined by the NRC staff to provide adequate 
protection to public health and safety. 

4.5 Given that Exelon suggests that the NRC pursue a cost-justified substantial 
safety enhancement backfit, what is the contribution to overall plant risk of 
the current configuration at Braidwood and Byron? 

The Panel requested RES to provide information and insights on the risk significance of the 
sequence at issue, to assure that the Panel's judgments were being made with a fu ll 
understanding of their significance, and to assist in responding to the EDO question. 

The RES study58 suggests that the most significant IOECCS sequence, assuming that fill 
pressurizer overfill events lead to a small LOCA, contributes approximately 1 percent of the total 
internal event core damage frequency (CDF). In its report, RES estimated that the maximum 
benefit (CDF reduction) of 1.SE-07 per year would be achieved if the plants were modified 
(backfit) such that pressurizer overfilling was always prevented . If the PSVs are not assumed to 
always fail following water discharge (consistent with the NRC staff expert judgment in 2001) or 
if the plants were modified in a different way that did not eAwte--prevent pressurizer overfilling, 
the risk-reduction benefit of implementing the backfit woulld be even smaller. 

The Panel is aware of and sensitive to two important issues related to this question . First, NRR, 
not the Panel , is responsible for any decisions on alternative application of the backfit rule to this 
issue (through the other categories of adequate protection or cost-justified substantial safety 
enhancement). Second, the Panel does not wish to imply that "the contribution to plant risk" 
should be seen as the only measure of enhanced safety. The issues of event classification and 
the non-escalation of events are essentially defense-in-depth concepts. Defense in depth has a 
recognized role and value in the regulatory process. The Panel is also aware that not every 
defense-in-depth feature has the same safety significance, and that the estimated risk 
significance (measured in core damage frequency) is very relevant. 

Within the context described above, the Panel concluded that the contribution to overall plant 
risk is very small. 

5 SUMMARY AND CONCLUSIONS 

The compliance exception to the Backfit Rule is intended to address failures to meet known and 
established Commission standards because of omission or mistake of fact New or modified 
interpretations of what const itutes compliance do not fall within the exception. Therefore, to 
address the appeal of the proposed compliance backfit, the Panel focused on determining if this 
case is most appropriately characterized as one in which the licensee "failed to meet known and 

58 NRC 2016f 
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established standards of the Commission because of om~ssion or mistake of fact," or rather as a 
case of a "new or modified interpretations of what constitutes compliance. " 

The NRC staff's compliance backflt argument depends on two separate determinations: 

1. the assumed failure of PSVs to reclose after passing water, and 

2. the necessity of preventing "event escalation" (i.e., the position that "an incident of 
moderate frequency should not generate a more serious plant condition without other 
faults occurring independently"). 

For the NRC staff's compliance backfit conclusion to be valid , both of these determinations must 
meet the above compliance backfit standard by involving failure to meet known and established 
standards of the Commission. 

In the first of these determinations, the NRC staff's compliance backfit is based on the 
assumption in the Backfit SE that the PSV fails to reclose given the absence of "ASME water 
qualification documentation." As indicated in the Backfit SE, the Uprate SE involved a technical 
evaluation of safety valve capability and likely performance under water-discharge conditions 
rather than a simple assumption of a failure. The NRR Appeal Decision indicates that "the 2001 
and 2004 [license amendment] approvals occurred because the NRC staff understood the PSVs 
to be qualified for water relief when , in fact. they were not." 

The Panel carefully considered these views and has reviewed the relevant documents including 
the licensee's responses to the NRC staff's RAls,59 the NRR technical branch's SE input,60 and 
the Uprate SE. The Panel did not find any evidence that the licensee had claimed or the NRC 
staff had believed that the valves were "qualified" in an ASME BPV Code certification sense; 
rather, the record shows thorough consideration of the testing conducted on valves of the type 
insta lled at the plant and a well-Informed technical judgment that this testing provided 
appropriate qualification. 

On the basis of its independent review, the Panel concluded that the NRC staff who prepared 
the Uprate SE did not misunderstand the qualification status of the PSVs and that it was not a 
mistake to undertake a review of or make a technically based safety finding on the likely 
successful performance of the valves. In the Panel's opinion, the actions of the Reactor 
Systems Branch in 2001 to reach out to the Division of Engineering's Mechanical Engineering 
Branch for expert technical review assistance was both appropriate and commendable. After 
considering the materials presented by the licensee in support of the requests and discussing 
the review with one of the involved managers, the Panel found no indication that the senior 
reviewer evaluating the topic in 2001 was misled regarding the qualification status of the PSVs, 
but rather used his expert judgment In determining the appropriate level of qualification for a 
technically complex topic for which there was not a single accepted approach. For these 
reasons, the Panel concluded that the NRC staff review documented in the Uprate SE was not 
A*based on omissions or mistakes of fact. 

The Panel concluded that three related technical and regulatory positions related to the PSVs 
(separate from the issue of the non-escalation position) underpin the backfit: 

59 ComEd 2000b, Exelon 2001 
so NRC 2001a 
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1. ASME water qualification (certification) documentation is required if a valve is to be 
assumed to reclose after passing water. 

2. Water discharge through a steam-qualified valve will cause that valve to stick in its fully 
open position. 

3. PSVs are subject to a single-failure assumption. 

In the Panel's view, none of these three positions were "known and established standards of the 
Commission'' in 2001 or 2004 for determining when it was ~1ppropriate to assume a failure of 
PSVs to reseat. In fact1 they were not "known and established standards of the Commission" in 
2005 (when RIS 2005-29 was issued) or 2006 (when the BBaver Valley EPU was approved) or 
2007 (When Revision 2 to SRP Sections 15.5.1 - 15.5.2 wa1s issued). 

Moreover, these positions do not appear to be ''established standards of the Commission" at 
present. The 2007 version of SRP Sections 15.5.1 - 15.5.2 allows credit for PORVs and PSVs if 
they have been "qualified for water relief." The NRC staffs determination that ASME BPV Code 
certification is necessary first appears in the Backfit SE andl is not addressed In any of the final 
NRC requirements or guidance documents reviewed by the, Panel. The determination that 
application of the single failure criterion is necessary first appears in the draft Revision 1 to RIS 
2005-29, which is still under development, and is not included in any final NRC requirement or 
guidance document reviewed by the panel. 

The Panel concluded that the standard in place in 2001 and 2004 and at present is simply that 
the failures of PSVs need not be assumed to occur following water discharge if the likelihood is 
sufficiently small, based on well-informed staff engineering judgment. In earlier documents 
addressing this topic, beginning with NUREG-0737, it is the, Panel's view that the wse of the 
word "qualified" or "qualification" implies a general demonstration of capability, such as in the 
EPRI testing done in response to TMI Action Plan Item 11.D .. 1. tn light of this standard, the Panel 
concluded that. when preparing the Uprate SE and the Setpoint SE, the NRC staff exercised 
reasonable and well-informed engineering judgment to con1clude that the PSVs were unlikely to 
stick open. 

Overall, the Panel concluded that the NRC staffs position on valve qualification in the 
Backfit SE is a new or modified interpretation of what constitutes compliance in addressing 
potential PSV failures following water discharge. Although this new staff position represents a 
well-intentioned and conservative approach that could provide additional safety margin, the 
Panel concluded that it does not provide a basis for a compliance backfit. 

Finally, in the absence of a PSV failure to reseat, the Panel concluded that the concerns 
articulated by the NRC staff in the Backfit SE related to event classification. event escalation, 
and compliance with 10 CFR 50.34(b) and GDCs 15, 21, and 29 are no longer at issue. 

The Panel's findings, therefore, support the Exelon backfit appeal. 

6 ADDITIONAL PANEL THOUGHTS 

In addition to the specific finding relating to the backfit appeial, the Panel believes it is important 
to acknowledge, and for the NRC staff and licensees to appreciate, that water discharge 
through a PSV not specifically designed for such service is undesirable and should be 
minimized or avoided as a matter of conservative engineering and prudent operations. This is 
reinforced by the information provided in NSAL-93-013 and its Supplement 1. and the actions by 
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various licensees in response to these documents, as well as the limited scope of the EPRI 
testing conducted over 30 years ago. 

Operator training, control room procedures to terminate the event before pressurizer filling, and 
use of PORVs rather than reliance on PSVs, are clearly preferred and prudent measures, 
whether they form the facilities' UFSAR licensing basis and are assumed in the accident 
analyses or not. 

The PSVs in question were designed for steam seirvice. Steam relief is their normal service 
condition and applies to their ASME BPV Code certification. The Panel supports the previous 
NRC staff determinations for Byron and Braidwood and certain other plants that PSVs 
experiencing water discharge during an abnormal or accident condition need not be assumed to 
fail since there was a reasonable and technically well-informed engineering judgement to the 
contrary. However, the Panel also considers the actions by various licensees to improve the 
reliability and performance of the PORVs to avoid water discharge through the PSVs to be 
prudent in light of the design specifications of the PSVs. 

The Panel considered but could not determine the extent to which the licensee for Byron and 
Braidwood addressed crediting water discharge through the PSVs, PORVs, or PORV block 
valves in the Byron and Braidwood inservice testing progrrams. The Panel recognizes that the 
difference between the intended use of these valves for overpressure protection and their 
infrequent use in response to certain plant events might be considered in implementing 
appropriate inservice testing activities. 

The Panel notes that water discharge through various pressurizer valves is not a new issue 
because water discharge has always been credited (by the licensee for Byron and Braidwood 
and other licensees) for the feedwater line break analysis in UFSAR Section 15.2.8. 

On the basis of its review, the Panel also noted that the issue of pressurizer valve performance 
following water discharge appears to have generic applicability, and is not specific to only Byron 
and Braidwood. The Panel believes that resolution of this issue would have benefited from 
consideration of the generic nature of the issue through the appropriate NRC processes. The 
Panel included the information it gathered and assessed to reach its conclusion regarding the 
generic nature of the issue in Appendices Band C of this report. Should the NRC staff 
undertake a generic look of the issues, it should, among other things, consider the information 
presented and questions raised in those appendices. The review should also include a 
reassessment of the information and staff positions communicated in RIS 2005-29, as well as 
those included in its proposed Revision 1, which is currently under development, to determine 
whether or not these documents include new staff positions with the potential for inappropriate 
or unintended backfitting. As part of any generic assessment, the Panel also recommends that 
staff determine whether the information in RIS 2005-29 and its proposed Revision 1 should be 
incorporated into a regulatory guide or another guidance document. 
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APPENDIX A: HISTORY OF THE BACKFIT RULE AND THE COMPLIANCE 
EXCEPTION 

The Backfit Rule 

Title 10 of the Code of Federal Regulations (1 O CFR), Section 50.109, "Backfitting," was 
originally promulgated in 1970.61 Because of perceived deficiencies in the rule, the U.S. Nuclear 
Regulatory Commission (NRC) substantially revised it in 1985.62 The 1985 rule was challenged 
in court, and the U.S. Circuit Court for the District of Columbia (D.C. Circuit) vacated this rule in 
its entirety. The D.C. Circuit took this action because it concluded that the revised rule could be 
interpreted to allow the NRC to consider costs in defining or redefining what is required for 
adequate protection of the public health and safety.63 In response, the NRC revised the Backfit 
Rule in 1988 to remove any implication that costs could be considered in defining or redefining 
adequate protection .64 The 1988 revisions only differed from the 1985 rule to the extent 
necessary to address the court's concerns. The 1988 rule was also challenged in court, but this 
time the D.C. Circuit upheld the rule.65 

In its current form, 10 CFR 50.109(a)(1) defines backfitting as 

... the modification of or addition to systems, structures, components, or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position ... . 

Unless one of three specified exceptions apply, the NRC may impose a backfit only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backfit and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 

Section 50.109(a)(4) sets forth the three exceptions to the requirements of 10 CFR 50.109(a)(2) 
and (a)(3). The first exception, the compliance exception, applies if the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." 10 CFR 
50.109(a)(4 )(i). The second and third exceptions relate to actions ensuring adequate protection 
or to actions that involve defining or redefining adequate protection. 10 CFR 50.109(a)(4 )(ii)-(iii). 

61 AEC 1970 (Author and year citations in footnotes refer to the designation of references in Appendix D 
to this report.) 
62 NRC 1985 
63 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 824 F.2d 108, 119-20 (1987). 
64 NRC 1988b 
65 Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 880 F.2d 552 (1989). 
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Commission Policy 

The Commission addressed its intended application of the compliance exception in the 1985 
rulemaking :66 

The compliance exception is intended to address situations in which the licensee 
has failed to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit analysis and application of the standard. 

In the 1985 rule, the Commission acknowledged that staff interpretations of regulations are not 
legally binding, but the Commission also stated that "staff interpretations of broadly stated rules 
are often necessary to give a rule effect and in some instances may be a causal factor in 
initiating a backfit."67 The Commission also stated, "Many of the most important changes in plant 
design , construction, operation, organization , and training have been put in place at a llevel of 
detail that is expressed in staff guidance documents which interpret the intent of broad , 
generally worked [sic] regulations. "68 

Backfitting Guidance 

Extensive information regarding the appropriate implemerntation of backfitting is provided in 
NUREG-1409.69 Relevant excerpts from this guidance are provided below. 

Applicable Regulatory Staff Positions 

According to NUREG-1409, to be a backfit, "a new or revised staff position or requirement must 
be involved , that is, there must be a change in content or applicability of the previously 
applicable regulatory staff position (in the direction of increased safety requirements) .... " An 
applicable regulatory staff position is a requirement or position already specifically imposed on 
or committed to by a licensee. Examples of applicable regulatory staff positions include: 

• legal requirements, as in explicit regulations, orders, and plant licenses and in 
amendments, conditions, and technical specifications 

• written licensee commitments such as those contained in the final safety analysis report, 
licensee event report.s, and docketed correspondence, including responses to NRG 
bulletins, generic letters, inspection reports, or notices of violation and confirmatory 
action letters 

• NRG staff positions that are documented explicit interpretations of more general 
regulations and are contained in documents such as the Standard Review Plan, branch 
technical positions, regulatory guides, generic letters, and bulletins 

A similar list of examples is provided in Manual Chapter 0514,70 which is also included as 
Appendix D to NUREG-1409. Manual Chapter 0514 was referenced in the 1988 rulemaking, 

66 NRC 1985, at 38103 
67 Id. at 38102 
68 Id. at 38103. The 1988 rulemaking neither revised the compliance exception as stated in the 1985 rule 
nor provided additional guidance on its interpretation. 
69 NRC 1990c 
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and a working draft was provided to the Commission for information in SECY-88-102.71 Manual 
Chapter 0514 provides a definition of "applicable regulatory staff positions" that is slightly more 
detailed than the definition in NUREG-1409. This definition from Manual Chapter 0514 is quoted 
below, with additional detail beyond NUREG-1409 emphasized in underlined text. 

Applicable regulatory staff positions are those already specifically imposed upon 
or committed to by a licensee at the time of the identification of a plant-specific 
backfit, and are of several different types and sources: 

a. Legal requirements such as in explicit regulations, orders, plant licenses 
(amendments, conditions, technical specifications). Note that some regulations 
have update features built in, as for example, 10 CFR 50.55a, Codes and 
Standards. Such update requirements are applicable as described in the 
regulation. 

b. Written commitments such as contained in the [Final Safety Analysis Report], 
[Licensee Event Reports], and docketed correspondence, including responses to 
Bulletins, responses to Generic Letters, Confirmatory Action Letters, responses 
to Inspection Reports, or responses to Notices of Violation . 

c. NRC staff positionsll that are documented, approved, explicit interpretations of 
the more general regulations, and are contained in documents such as the 
[Standard Review Plan] , Branch Technical Positions, Regulatory Guides, Generic 
Letters, and Bulletins; and to which a licensee or an applicant has previously 
committed to or relied upon. Positions contained in these documents are not 
considered applicable staff positions to the extent that staff has, in a previous 
licensing or inspection action, tacitly or explicitly excepted the licensee from part 
or all of the position .7'3 

How Regulatory Positions are Established 

NUREG-1409 provides responses to a number of questions regarding backfitting. The following 
response was given to questions asking, "Is it appropriate for the NRC staff to rely on informal 
or formal communications to other licensees as official NRC positions? What about NRC tacit 
approval of documents?" 

Informal or formal communications to one licensee are not official positions to all 
licensees. Section 053 of Manual Chapter 0514 identifies what can be applied as 
official staff positions in a plant-specific context. They are legal requirements 
such as contained in explicit regulations, orders , and plant licenses; written 
commitments such as contained in final safety analysis reports, licenses event 
reports, and docketed correspondence; and documented, approved explicit 
interpretations such as contained in the [Standard Review Plan], branch technical 
positions, regulatory guides, generic letters, and bulletins. Orders, licenses, and 
written commitments are applicable only to a particular licensee. 

70 NRC 1988c 
71 NRC 1988a 
72 Requirements may be imposed by rule or order. Staff interpretations such as examples of acceptable 
ways to meet requirements are not requirements in and of themselves. 
73 Imposition of a staff position from which a licensee has previously been excepted is a backfit. 
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If the NRC staff previously exempted a licensee from a legal requirement or 
approved position, it is not applicable to that licensee for the purpose of backfit 
consideration. Explicit exemption would be done formally in writing. The 
Appendix to NRC Manual Chapter 0514 discusses tacit approval under 
reanalysis of issues. Two situations are covered. In the first case, staff review of 
a previously accepted licensee action or program may result in a requested 
change. This would be classified as a backfit because it represents a change in a 
previous staff position and would require a backfit analysis (or a documented 
evaluation if it meets one of the exceptions listed in the backfit rule). In the 
second case, a licensee submittal committing to a specific course of action that 
has not received timely NRC staff review is implemented by the licensee. In this 
case, it is considered that the NRC staff tacitly accepted the licensee's action 
since timely notice to the contrary was not given. If the NRC staff subsequently 
adopts a different position and requests a change in the licensee action, this 
change may be classified as a backfit and thus require a backfit analysis (or a 
documented evaluation if it meets one of the exceptions listed in the backfit rule). 

NUREG-1409 also addresses a question regarding tacit approvals by an inspector: "If an 
inspector has previously accepted (i.e., provided tacit approval of) a licensee's method, does a 
specific request for change constitute a backfit and if so, is a backfit analysis required?" The 
response is: 

Cases where an inspector provides tacit approval are relatively rare. Simply not 
challenging a licensee's practice normally would not be considered tacit 
approval. The only example provided in Manual Chapter 0514 is a case where 
the NRC has indicated tacit approval by not acting in a reasonable time on a 
licensee submittal and the licensee has moved ahead to implement the proposal 
described in the submittal. For the purpose of this question, it would most likely 
arise in connection with review of a licensee response to an inspection report. 

Explicit approval could be provided in an inspection report that states that a 
particular approach is acceptable. However, conclusions of that nature are 
usually made in [safety evaluations] rather than inspection reports. 

Compliance Backfit Guidance 

NUREG-1409 gives the following response to the question, "[h]ow does the backfit rule apply to 
new staff positions that reflect an evolving understanding of technical issues?" 

An evolving understanding of issues does not, by itself, define which category f its 
a particular backfit. Judgment must be applied to the facts of each particular case 
to determine whether the backfit is for compliance, to provide adequate 
protection, to redefine adequate protection, or to achieve a cost-justified 
substantial safety enhancement. For example , with regard to compliance, the 
1985 statement of considerations for 1 O CFR 50.109 indicates that "the 
compliance exception is intended to address situations where the licensee has 
failed to meet known and established standards of the Commission because of 
omission or mistake of fact .... new or modified interpretations of what constitutes 
compliance would not fall within the exception .... " 

NUREG-1409 also provides an example where an evolving understanding of technical issues 
resulted in a compliance backfit that was apparently justified for at least some licensees. In 
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response to industry claims that Bulletin 88-11 74 lacked any backfitting justification, the NRC 
staff responded: 

Although the justification was not printed in the bulletin, NRC Bulletin 88-11, 
"Pressurizer Surge Line Thermal Stratification ," was justified as a backfit. It is an 
example of a backfit that was determined by the responsible NRC official to be 
required as a matter of compl iance with existing requirements and commitments. 
The CRGR reviewed the bulletin and concurred . The regulations currently require 
licensees to meet the applicable codes of the American Society of Mechanical 
Engineers (ASME), Boiler and Pressure Vessel Code. Because of the NRC 
staffs concern with the integrity of the surge line, licensees were requested to 
perform their fatigue analysis in accordance with the latest ASME Section Ill 
requirements that incorporate high cycle fatigue analysis. The justification 
provided by the NRC staff was that previously unconsidered thermal stratification 
phenomenon may invalidate the existing analysis performed to confirm the 
integrity of the surge line. 

Subsequently, it was understood that some licensees believed that the NRC 
staffs rationale was in error because they were not committed to the latest 
ASME Section Ill requirements by virtue of their license commitment. However, 
the issue became moot because these licensees undertook the analysis 
voluntarily in view of the safety importance of the issue and the fact that previous 
versions of the ASME Code did not completely address the concern. 

74 NRC 1988e 
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APPENDIX B: QUALIFICATION OF PRESSURE RELIEF VALVES IN 
NUCLEAR POWER PLANTS IN RESPONSE TO THE TMl-2 ACCIDENT 

Byron and Braidwood Design and Code Requirements 

Nuclear power plants in the United States use various types of pressure relief valves to protect 
personnel and equipment from overpressure events within reactor fluid systems. Pressure relief 
valves include safety valves, safety relief valves, and relief valves , with different designs, 
operating conditions, and requirements. The American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (BPV Code), Section Ill , Division 1, specifies 
requirements for the design, operation, insta llation, and testing of pressure relief valves used for 
various functions in nuclear power plants. 75 For example, the ASME BPV Code (2007 Edition) in 
Article NB-7000, Overpressure Protection, specifies requ iirements several service conditions: 

• steam and air or gas service for safety valves; 

• steam, air or gas, and liquid service for safety relief valves; 

• liquid service for relief valves; and 

• steam, air or gas, and liquid service for pilot operated or power actuated pressure relief 
valves. 

The ASME Code for Operation and Maintenance of Nuclear Power Plants (OM Code) provides 
requirements for the preservice and inservice testing (1ST) programs for pressure relief valves in 
nuclear power plants. 

Byron, Units 1 and 2 (Byron) and Braidwood, Units 1 and 2 (Braidwood) are Westinghouse
designed pressurized-water reactors (PWRs) that received their construction permits under 
Title 1 O of the Code of Federal Regulations (1 O CFR), Part 50, in December 1975. The 
pressurizer for each unit is equipped with three pressurizer safety valves (PSVs) and two 
power-operated relief valves (PORVs). The three PSVs are Crosby Model HP-BP-86, size 6M6 
(6-lnch), spring-loaded pop type, opened by direct fluid pressure. The PORVs are Copes-Vulcan 
Model 0 -100-160 3-inch pneumatic-actuated globe valves that respond to a signal from the 
pressure sensing system or to manual control. Each PORV can be isolated by a motor-operated 
block valve. 

The ASME BPV Code of record for the design of the PSVs at Byron and Braidwood is the 1971 
Edition through the Winter 1972 addenda of the ASME BPV Code, Section Ill. The ASME BPV 
Code applicable to Byron and Braidwood includes requirements for overpressure protection, 
including the following : 

• Section NB-7300, "Overpressure Protection Report, " in NB-7320(f) requires that the 
report include the redundancy and independence of the pressure-relief devices and their 
associated pressure-sensing and controls systems employed to preclude a loss of 
overpressure protection in the event of a failure of any pressure-relief device, or its 
sensing element, or its associated control , or an external power source. 

75 References to Individual ASME Code publications are not provided in Appendix D, but they are publicly 
avail'able from ASME for a fee. 
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• Paragraph NB-7411, "Relieving Capacity of Pressure-Relief Devices," specifies that the 
total rated relieving capacity shall be sufficient to prevent a rise in pressure of more than 
10 percent above system design pressure (at design temperature) within the pressure
retaining boundary of the system, under any pressure transient anticipated to arise as 
summarized in the Overpressure Protection Report. 

• Paragraph NB-7421, "Required Number and Capacity of Pressure-Relief Devices for 
Nuclear Systems," states that the required relieving capacity intended for overpressure 
protection of a nuclear power system or portions of the system shall be secured by the 
use of at least two pressure-relief devices. 

At the time of the Byron and Braidwood operating license review, Revision 1 of Standard 
Review Plan (SRP) Sections 15.5.1-15.5.2 and Section 15.6.1 provided general staff guidance 
for these plant transients. 76 In March 2007, the NRC staff issued Revision 2 to these SRP 
sections with significantly more detail, including a statement that PSVs and PORVs are 
assumed to fail open if they relieve water without being qualified.77 

Actions Following Three Mile Island, Unit 2 Accident 

The accident at Three Mile Island, Unit 2 (TMl-2) on March 28, 1979, included failure of a PORV 
on the pressurizer to reclose properly during the event. Based on lessons learned from the 
TMl-2 accident, the NRG issued recommendations regarding performance testing of safety and 
relief valves used in nuclear power plants in NUREG-0578.78 In particular, the NRG staff 
recommended in Section 2.1.2, "Performance Testing for BWR [boiling-water reactor] and PWR 
Relief and Safety Valves," of NUREG-0578 that nuclear power plant licensees commit to 
provide performance verification by full-scale prototypical testing for all relief and safety valves. 

In October 1980, the NRC issued a letter to all then-operating nuclear power plants and 
applicants for operating licenses and holders of construct,ion permits forwarding NUREG-0737. 79 

TMI Action Plan Item 11.D .1 in NUREG-0737 specified the NRG position that PWR and BWR 
licensees and applicants shall conduct testing to "qualify" the reactor coolant system (RCS) 
relief and safety valves under expected operating conditions for design-basis transients and 
accidents. The detailed clarification in NUREG-0737 of this NRG position specified the following : 

Licensees and applicants shall determine the expected valve operating 
conditions through the use of analyses of accidents and anticipated operational 
occurrences referenced in Regulatory Guide 1.70, Revision 2. The single failures 
applied to these analyses shall be chosen so that the dynamic forces on the 
safety and re lief valves are maximized . Test-pressures shall be the highest 
predicted by conventional safety analysis procedures. [RCS] relief and safety 
valve qualification shall include qualification of associated control circuitry, piping, 
and supports, as well as the valves themselves. 

A. Performance Testing of Relief and Safety Valves--The following information 
must be provided in report form by October 1, 1981: 

76 NRC 1981b and NRC 1981c 
11 NRC 2007b and NRC 2007c 
78 NRC 1979a 
79 NRC 1980b and NRC 1980c 
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(1) Evidence supported by test of safety and relief valve functionability for 
expected operating and accident (non-[anticipated transient without scram]) 
conditions must be provided to NRG. The testing should demonstrate that the 
valves will open and reclose under the expected fl,ow conditions. 

(2) Since it is not planned to test all valves on all plants, each licensee must 
submit to NRC a correlation or other evidence to substantiate that the valves 
tested in the EPRI (Electric Power Research Institute) or other generic test 
program demonstrate the functionability of as-installed primary relief and safety 
valves. This correlation must show that the test conditions used are equivalent to 
expected operating and accident conditions as prescribed in the final safety 
analysis report (FSAR). The effect of as-built relief and safety valve discharge 
piping on valve operability must also be accounted for, if it is different from the 
generic test loop piping. 

(3) Test data including criteria for success and failure of valves tested must be 
provided for NRC staff review and evaluation. These test data should include 
data that would permit plant-specific evaluation of discharge piping and supports 
that are not directly tested. 

In describing the type of review to be conducted for this regulatory position, the NRG staff stated 
the following: 

Pre-implementation review will be performed for EPRI and BWR test programs 
with respect to qualification of relief and safety valves. Also, the applicants' 
proposal for functional testing or qualification of PWR valves will be reviewed. 
Post-implementation review will also be performed of the test data and test 
results as applied to plant-specific situations. 

In specifying the documentation required to satisfy this regulatory position, the NRG staff stated 
the following: 

Pre-implementation review will be based on EPRI, BWR, and applicant 
submittals with regard to the various test programs. These submittals should be 
made on a timely basis as noted below, to allow for adequate review and to 
ensure that the following valve qualification dates can be met: 

Final PWR (EPRI) Test Program--July 1, 1980 

Final BWR Test Program--October 1, 1980 

Block Valve Qualification Program--January 1, 1981 

Post-implementation review will be based on the applicants' plant-specific 
submittals for qualification of safety relief valves and block valves. To properly 
evaluate these plant-specific applications, the test data and results of the various 
programs will also be required by the following dates: 

PWR (EPRl)/BWR Generic Test Program Results--July 1, 1981 

Plant-specific submittals confirming adequacy of safety and relief valves 
based on licensee/applicant preliminary review of generic test program 
results--July 1, 1981 
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Plant-specific reports for safety and relief valve qualification--October 1, 
1981 

Plant-specific submittals for piping and support evaluations--January 1, 
1982 

Plant-specific submittals for block valve qualification--July 1, 1982 

EPRI Testing 

In October 1982, EPRI issued NP-2670-LD to address testing of PORVs.80 This report has been 
referenced by certain licensees (e.g., Section 15.2.14 of the North Anna, Units 1 and 2 Updated 
Final Safety Analysis Report (UFSAR)81 ) . 

In December 1982, EPRI issued NP-2628-SR, which described safety and relief valve tests for 
types of valves in service at nuclear power plants.82 In particular, Section 3.5 documented the 
testing of Crosby safety valves similar to the PSVs at Byron and Braidwood , including two water 
tests. The report indicated chattering of the safety valves with subsequent inspection finding 
galled surfaces and damage to internal parts. Section 4.6 documented testing of Copes-Vulcan 
relief valves similar to the pressurizer PORVs at Byron and Braidwood, although the extent of 
water testing was not fully described. The report indicated no damage found during the 
inspection of the Copes-Vulcan relief valves. The report did not indicate any failures of the 
Crosby or Copes-Vulcan valves to reseat after discharging water during the testing . 

EPRI also published NP-2770-LD in the early 1980s to describe the testing of PWR primary 
system safety valves. Volume 1, issued in December 1982, provides a summary of the test 
program and its results .83 Section 4.5 of Volume 1 indicates that the following tests were 
performed on the Crosby 6M6 PSV: 11 steam tests with filled loop seals, 3 steam-to-water 
transition tests, and 2 water tests . The report states that the valve experienced chatter during 
the tests, and one water test had to be terminated. The individual volumes of EPRI NP-2770-LD 
discuss the test results for each specific PSV type. Volume 6, issued in March 1983, provides 
the test details for the Crosby 6M6 PSV. 

Westinghouse Evaluation of EPRI Testing 

In July 1982, the Westinghouse Owners Group (WOG) submitted WCAP-10105.84 In 
WCAP-10105, the WOG indicated that the design specification for PSVs in Westinghouse
designed nuclear power plants is for steam service only. Based on a review of the EPRI test 
data, the WOG concluded that the valves performed with chatter, but did not identify any valve 
damage. 

In January 1988, Westinghouse issued WCAP-11677, which compared the EPRI test data with 
feedwater line break safety analyses.85 Westinghouse determined that all nuclear power plants 
addressed in the EPRI testing had PSVs that would operate reliably during water discharge. 
Westinghouse evaluated the performance of the Crosby 6M6 PSVs during the EPRI tests, and 

80 EPRI 1982a 
81 VEPCO 2015 
82 EPRI 1982b 
83 EPRI 1982c 
84 WOG 1982 
8s Westinghouse 1988 
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considered that the performance involved less significant flutter (half lift motion) than the chatter 
(full lift motion) determined in the EPRI report. Westinghouse concluded that the Crosby 6M6 
PSV can pass slightly subcooled water at a minimum up to three times without damage. 

Byron and Braidwood Ucensing and Response to TMI Requirements 

The NRC safety evaluation reports (SERs) associated with the issuance of the operating 
licenses for Byron and Braidwood included evaluation of the TMI Action Plan items.B6 In the 
introduction to the Braidwood SER, the NRC staff stated that the review and evaluation of 
compliance by the applicant with the licensing requirements established in NUREG-06,6087 and 
TMI Action Plan Item 11.D.1 were incorporated into the reviews summarized throughout the SER. 

Appendix E, "Requirements Resulting from TMl -2 Accident, " to the Byron and Braidwood 
UFSAR in Section E.23, "Relief and Safety Valve Test Requirements (11.D.1 )," references the 
1982 transmittal from Consumers Power of a test report for the EPRI safety and relief valve test 
program.BB The UFSAR states that the final evaluation of the data indicated that the relief and 
safety valves will perform their intended functions for all expected fluid inlet conditions. The 
UFSAR also references the October 1982 licensee evaluation of the adequacy of the rel ief and 
safety valves that had been submitted to the NRC.89 

In Supplement 1 to the Braidwood SER,90 in Section 3.9.3.3, "Design and Installation of 
Pressure Relief Devices ," the NRC staff stated that EPRI had completed a full-scale valve 
testing program and referenced the July 1982 submittal of WCAP-10105. The NRC staff stated 
that the applicant responded to a requirement to demonstrate operability of these valves 
through submittals dated July 1, 1982, October 26, 1982, and December 30, 1983. On the basis 
of a preliminary review, the NRC staff concluded that the applicant's general approach to 
responding to this item was acceptable, and provided adequate assurance that the RCS 
overpressure protection systems at Braidwood could adequately perform their intended 
functions. The NRC staff stated that if the detailed review revealed that modifications or 
adjustments to safety valves, PORVs, PORV block valves, or associated piping, would be 
needed to ensure that all intended design margins were present, the NRC staff would require 
that the applicant make appropriate modifications. The NRC staff categorized this issue as a 
Confirmatory Item. The NRC issued operating licenses for all four Byron and Braidwood Units 
between February 1985 and May 1988. 

Closure of TMI Action Pllan Item 11.D.1 for Byron and Braidwood 

Following the issuance of the operating licenses, the NRC staff documented its review of the 
response to TMI Action Plan Item 11.D.1 for Byron and Braidwood via two letters that transmitted 
similar Technical Evaluation Reports (TERs) developed by Idaho National Engineering 
Laboratory (INEL).91 In its letters, the NRC staff indicated that the licensee should develop and 
adopt plant procedures to inspect the pressurizer valves after each lift involving loop seal or 
water discharge. The TERs described the INEL review of the EPRI testing of PSVs and PORVs 

86 NRC 1983 and NRC 1986b (Braidwood), NRC 1984 and NRC 1987a (Byron) 
87 NRC 1980a 
88 Consumers 1982 
89 ComEd 1982 
90 NRC 1986b. Similar discussion appears in NRC 1984 for Byron, and NRC 1987a (also for Byron) states 
that TMI Action Plan Item 11.0.1 had been closed in NRC 1984. 
91 NRC 1988c (Byron) and NRC 1990a (Braidwood) 
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similar to the Byron and Braidwood pressurizer valves. The TERs concluded that Byron and 
Braidwood had provided an acceptable response to TMI Action Plan Item 11.D.1. 

Section 4.2.3, "Extended High Pressure Injection [HPI] Event," of the TERs stated that the 
potential for water discharge in extended HPI events can bE~ disregarded for an extended high 
pressure injection event because at least 20 minutes would be available for operator action. 

Water discharge was evaluated, however. in Section 4.2.2, "FSAR Liquid Transients," of the 
TE Rs.! This section discussed the evaluation of the PSVs alnd PO RVs for feedwater line break 
accidents that would include water discharge, and determined that the EPRI tests were 
applicable to the Byron and Braidwood PSVs and PORVs. 

In addition, Section 4.3.1, "Safety Valves,'' and Section 4.3.2, "Power Operated Relief Valves," 
of the TERs determined that the performance of the PSVs ,rnd PO RVs was acceptable based 
on the EPRI tests, including water discharge tests. The TEHs indicated that the PSV had two 
applicable tests: a loop seal steam-water transition test whme the valve opened, chattered and 
stabilized to close; and a saturated water test where the vallve opened with water, chattered, 
and stabilized. The TERs indicated that the PORV opened .and closed on demand in the loop 
seal steam-water transition test, with a bending moment that was evaluated by analysis. 
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APPENDIX C: CONCERNS REGARDING PERFORMANCE OF 
PRESSURIZER VALVES UNDER WATER FLOW CONDITIONS 

Westinghouse Nuclear Safety Advisory Letter 

In 1993 and 1994, Westinghouse issued Nuclear Safety Advisory Letter (NSAL) 93-013 its 
Supplement 1 to operating nuclear power plants (including Byron and Braidwood).92 These 
advisories resulted from Westinghouse's discovery that potentially nonconservative 
assumptions were used in the licensing analysis of the Inadvertent Operation of the Emergency 
Core Cooling System at Power (IOECCS) event. 

In NSAL-93-013, Westinghouse recommended that licensees determine whether their 
pressurizer safety rel ief valves (PSRVs) are capable of closing following discharge of subcooled 
water. Westinghouse noted that the PSRVs might have been designed or "qualified" to relieve 
subcooled water. Westinghouse indicated that water discharge through the power-operated 
relief valves (PORVs) is not a concern, because the PORV block valves can be used to isolate 
the PORVs if they fail to close. If the PSRVs are not designed or qualified for subcooled water 
discharge, Westinghouse recommended that licensees re-evaluate the IOECCS event with 
three possible options of (1) reducing emergency core cooling system (ECCS) flow used in the 
safety analysis, (2) using a less restrictive operator response time, or (3) crediting the use of 
one or more PORVs to help mitigate the event. 

In Supplement 1 to NSAL-93-013, Westinghouse informed licensees of a potential reduced time 
for operator action if a positive displacement pump is in service. Westinghouse also advised 
licensees to qualify the PSRVs and the piping downstream of the PS RVs and PORVs if water 
discharge from the pressurizer were predicted. 

Some licensees of operating nuclear power plants informed the NRC of their actions to address 
the potential concerns regarding water discharge from pressurizer safety valves (PSVs) and 
PORVs. A sample of actions by nuclear power plant licensees is summarized below in the 
"Plant-Specific Actions" section . 

Additional NRC Generic Communications and Guidance 

In 2003, the NRC staff issued a review standard for extended power uprate (EPU) reviews.93 

Item 8 on page 7 of the review standard states that pressurizer level should not be allowed to 
reach a pressurizer water-solid condition. 

In 2005, the NRC issued Regulatory Issue Summary (RIS) 2005-29 to notify nuclear power 
plant licensees of a concern identified during reviews of power uprate requests.94 In RIS 2005-
29, the NRC staff stated that typically Condition II scenarios95 involve discharging water through 
relief or safety valves that are not qualified for water discharge. The NRC staff stated that these 
valves are then assumed to fail in the open position and create a small-break loss-of-coolant 
accident (LOCA). The NRC staff stated that it was concerned that some licensees may be 
crediting PORVs without qualification for water discharge and without establishing additional 
restrictions to ensure the availability of PORVs and block valves. The NRC staff stated that the 

92 Westinghouse 1993 and Westinghouse 1994 
93 NRG 2003 
94 NRG 2005b 
95 As defined in American Nuclear Society (ANS) Standard 51 .1/N18.2-1973 (ANS 1973). 
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advice in Westinghouse NSAL-93-013 to use the PORV block valves to isolate the PORVs is 
inconsistent with non-escalation position. 

In draft Revision 1 to RIS 2005-29, the NRC staff addresses the specific ANS Condition II 
scenarios of chemical volume and control system (CVCS) malfunction, inadvertent opening of a 
PORV or PSV (IOPSRV), and the IOECCS event .96 Regarding the eves malfunction, the NRG 
staff states that performing only a reactivity anomaly analysis or assuming that this malfunction 
Is not as severe as the IOECCS event is not acceptable . Regarding the IOPSRV event. the 
NRG staff stated that inadvertent opening of PSV or PORV could continue as an ANS 
Condition Ill small break LOCA and fails to meet the non-escalation position. Regarding the 
IOECCS event, the NRC staff states that five of the alternative approaches in NSAL-93-013 fail 
to meet the non-escalation position. The NRC staff indicated that these unacceptable alternative 
approaches are: 

1. closing the block valve~ 

2. assuming that the PORV is not operable, 

3. addressing a stuck-open PORV or PSV as a separate ANS Condition II event 

4. determining that a stuck-open PORV or PSV is not as severe as a small break LOCA,___Q[ 

5. determining that RCS loss through PORV is made up by ECCS flow~ 

Additional General PSV/PORV Information 

In 2004, EPRI issued Technical Report 1011047, which evaluated the potential increase in 
failure rates following steam and liquid relief through safety valves based on expert judgement. 97 

The report found that the increase in failure rates is difficult to estimate because of limited data. 
However, the experts considered that repeated water discharge through safety valves might 
cause increased chatter, and therefore , an increased failure rate. 

In 2011 , the NRC summarized relief valve performance data in NUREG/CR-7037, based on a 
study by the Idaho National Laboratory.98 With respect to pressurizer PORVs, the report found 
four separate water discharge events at four PWR plants. The report estimated 698 total 
demands on these PORVs during their water discharge events with no failures to close. The 
report also summarized test data for three valve types from the Equipment Performance and 
Information Exchange (EPIX) database maintained by the Institute of Nuclear Power 
Operations. The report indicates two failures of PORVs to reclose during 2070 demands, but 
does not specify water or steam service for the EPIX test information . With respect to PSVs, the 
report indicates two failures out of four total demands following plant scrams, but does not 
indicate water or steam service. Following a request by the Panel, NRG staff from the Office of 
Nuclear Regulatory Research provided Licensee Event Report information indicating that the 
two PSV failures involved incomplete reseating of the valves with leakage of 25 and 200 gallons 
per minute, respectively. The report summarized EPIX test data for PSVs as no failures to 
reclose during 1805 demands. 

96 NRG 2015a 
97 EPRI 2004 
96 NRC 2011 
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Plant-Specific Actions 

Diablo Canyon 

In 1996, the licensee for Diablo Canyon Power Plant (Diablo Canyon) submitted a report of its 
evaluation under Title 10 of the Code of Federal Regulations (10 GFR), Section 50.59, 
"Changes, tests and experiments, " of the potential for an IOECCS event.99 The submittal 
included NSAL-93-013 and Its Supplement 1 as enclosures. The licensee indicated that the 
PSVs had not been initially qualified for water discharge, but were subsequently qualified to 
discharge water for a brief period . The licensee indicated that WGAP-11677 (whicl1 evaluated 
the EPRI testing) was applicable and demonstrated that the PSVs were operable. 

In 2004, the NRG issued a license amendment for Diablo Ganyon that allowed credit for 
actuation of the PORVs in response to inadvertent safety injection (SI) actuation, to avoid 
challenges to the PSVs. 100 To support the NRG staff's review, the licensee submitted additional 
information related to the capability of the PORVs to function adequately under conditions 
predicted for design-basis transients and accidents. 1°1 In response to a question regarding the 
design adequacy of the PO RVs If the pressurizer becomes water solid, the licensee stated that 
the PORV had no requirements for ASME BPV Code certification, but referenced a January 
1986 NRG letter that had accepted the adequacy of the PORV and block valve design and 
confirmatory testing for a range of fluid conditions (full pressure steam, steam to water 
transition, and subcooled water fluid) . 102 

Salem 

In 1997, the NRC issued a license amendment revising the technical specification (TS) for 
Salem Nuclear Generating Station , Units 1 and 2 (Salem) to ensure that the automatic capability 
of the PORVs to relieve pressure would be maintained.103 In response to NSAL-93-013, the 
licensee determined that an inadvertent SI actuation at power could cause the pressurizer to 
become water solid. The PSVs would lift and discharge water if the automatic operation of the 
PORVs were not made available for reactor coolant system (RCS) depressurization early in the 
transient. In that the Salem PSVs were not designed to relieve water, it was noted that water 
discharge could cause the PSVs to fail in the open position. 

During the review, the NRC staff noted that the PORVs were not designed to "safety related'' 
standards and, thus , could not be credited for automatic mitigation of an inadvertent SI actuation 
at power. In response, the licensee proposed an upgrade of the PORVs to eliminate the 
possibility that a single active failure of a PORV component could prevent the mitigation of an 
inadvertent SI actuation at power. As discussed in the NRC staffs safety evaluation (SE), the 
licensee implemented modifications to the PORV circuitry to qualify the upgraded circuitry as 
safety-related . 

Regarding PORV performance, the licensee evaluated the PORV air accumulators and 
determined that they had sufficient capacity for the inadvertent SI event. The licensee also 
reported that endurance tests had been performed with five different trims (with different trim 

99 PG&E 1996 
100 NRC 2004a 
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materials) on one PORV at Wyle Laboratories to demonstrate that (1) after 2000 consecutive 
operations, there were no packing leaks or packing gland adjustments required; (2) there was 
no diaphragm failure; and (3) the solenoid valve withstood 10,000 operations without any loss of 
function . Based on this information, the NRG staff concluded that the PORV performance was 
acceptable to mitigate an inadvertent SI event. 

Millstone 3 

In 1998, the NRG issued a license amendment for Millstone Nuclear Power Station, Unit 3 
(Millstone 3) that revised the TS to ensure that the capability of the PO RVs to rel ieve pressure 
would be maintained.104 The revised TS Bases stated that the PORVs and their associated 
piping had been demonstrated to be "qualified" for water discharge. The PORVs would prevent 
water discharge from the PS Vs, for which qualification for water discharge had not been 
demonstrated . The TS Bases also stated that the prime importance for the capability to close 
the block valve is to isolate a stuck-open PORV. In the SE, the NRG staff referenced a 
December 1997 Licensee Event Report that notified the NRC of the issue of potential failure of 
PSVs following water discharge. 105 

As part of this license amendment, the licensee upgraded the PORV circuitry, added additional 
PORV surveillance requirements , qualified the PORVs and associated piping for water 
discharge, and revised emergency procedures to allow plant operators additional time to 
terminate the event. With respect to the PORV circuitry, the NRC staff concluded that the PORV 
circuitry modifications qualified the PORV control circuitry as safety-related. With respect to 
PORV performance, the licensee reanalyzed the inadvertent SI event with the LOFTRAN 
computer code to determine the time available for operator action to make a PORV available 
and provide the mass and energy releases needed to qualify the PORVs and associated piping 
for water discharge. The licensee referenced EPRI testing that was said to generically resolve 
TMI Action Plan Items associated with PORVs and safety valve qualification for water and 
steam discharge, specifically the results from four tests of a Garrett PORV (such as used at 
Millstone 3) for water discharge.106 The licensee determined that the PORVs and associated 
piping are qualified for 1 hour of water discharge for an IOECCS event. The licensee also stated 
that the PORV manufacturer performed numerous cycle tests to verify the performance of the 
valve design , and also verified that valve seat leakage was acceptable. The licensee stated that 
the PORV block valves had been evaluated for water discharge in accordance with the program 
established in response to Generic Letter (GL) 89-10. 107 The NRG staff found the licensee 
information regarding the qualification of the PORVs for water discharge during the inadvertent 
SI event to be acceptable. 

Callaway 

In 2000 , the NRC issued a license amendment for Callaway Plant, Unit 1 (Callaway) that 
revised the TS to change the PSV lift setting range .108 The changes also credited automatic 
actuation of at least one PORV during an IOECCS event to prevent water discharge through the 
PSVs; to enable this credit, the licensee modified and upgraded the PORV circuitry to fu ll 
Class 1 E. In its license amendment request ,109 the licensee had stated that the design function 
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of the valves was not being changed and the conclusions documented in the NRC staff's 
previous evaluation of Callaway's response to TMI Action Plan Item 11.0.1110 were also 
unchanged. As a result, the licensee stated that the PORVs and associated discharge piping 
can accommodate water discharge. 

Byron and Braidwood 

In 1998, the licensee for Byron and Braidwood requested an amendment to its TS to take credit 
for automatic operation of the PORVs to mitigate an IOECCS event. 111 In the amendment 
request, the licensee stated that the PSVs had not been qualified to reseat after passing 
subcooled liquid. The licensee stated that the PORVs at Byron and Braidwood are safety
related components with safety-related actuators and accumulator tanks, with PORV control 
circuits classified as safety-related. The licensee noted that some portions of the PORV circuitry 
are nonsafety-related, with improvements implemented in response to GL 90-06. m The 
licensee stated that the PORV block valves are within the scope of the GL 89-1 O program. 

In 1999, the NRC staff requested additional information related to concerns that the PORV 
circuitry did not meet the single failure criterion .113 The licensee reevaluated its approach and 
withdrew its TS amendment request. 114 No further action regarding this amendment request was 
identified by the Panel. However, in a public meeting during the review of the NRR Appeal ,115 

the licensee stated that the PORVs and their block valves at Byron and Braidwood are safety
related with the exception of one circuitry aspect of the PORV.11 6 

In 2001 , the NRG issued a license amendment for Byron and Braidwood to increase the 
maximum thermal power for each unit from 3411 megawatts thermal (MWt) to 3586.6 MWt 
(commonly referred as a stretch power uprate).117 During Its review, the NRC staff requested 
that the licensee address water solid conditions in the pressurizer, because it had generally not 
accepted a solid pressurizer for an IOECCS event t~er:eer: given the potential for all three PSVs 
to be stuck open due to liquid relief through these safety valves. In response, the licensee 
stated that Section 15.5.1, "Inadvertent Operation of Emergency Core Cooling System During 
Power Operation," of the UFSAR had been revised to credit the PSVs to pass water.11 8 The 
licensee discussed the EPRI testing program in response TMI Action Plan Item 11.0.1, with the 
results summarized in EPRI NP-2628-SR.119 The licensee referenced previous NRC approvals 
related to TMI Action Plan Item 11.0.1 .120 

The NRC staff made a further request regarding the temperature of water that would be 
discharged by the PSVs and the length of time that the PSVs would be expected to discharge 
water. The NRC staff also asked the licensee to discuss which EPRI tests are applicable to the 
Byron and Braidwood condition . In response, the licensee stated that the PSVs would close 
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after discharging water, although they may not be leaktight. 121 The licensee stated that the 
leakage from up to three leaking PSVs is bounded by one fully open PSV. The licensee 
indicated that the EPRI testing of the Crosby safety valves in EPRI NP-2770-LD, Volumes 1 
and 6,122 are applicable. The licensee indicated that valve chatter occurred during the tests with 
damage to the internals, but that the safety valve closed in response to system 
depressurization. The licensee stated that the Byron and Braidwood pressurizer water 
temperature of 590 °F is higher than the EPRI tests (530 °F). The licensee stated that the 
assumed length of the event is 20 minutes from initial SI signal to when the system pressure is 
restored below PSV lift setpoint. 

In Section 3.2 of the SE accompanying the license amendment, the NRC staff discussed its 
review of the performance of the PORVs and PSVs to discharge liquid water for approximately 
20 minutes. The NRC staff discussed the EPRI testing program, with the conclusion that the 
PSV would close in response to system depressurization . The NRC staff reviewed the 
licensee's evaluation of the performance of the PSVs for liquid water conditions. The NRC staff 
found that the EPRI tests adequately demonstrated the performance of the valves for the 
expected water temperature conditions, and that there was reasonable assurance that the 
valves would adequately reseat following the spurious SI event. The NRC staff determined that 
EPRI test data indicated that the PSVs might chatter for the expected fluid inlet temperature, but 
that the resulting PSV seat leakage following the water discharge would be less than the 
discharge from one stuck-open PSV. Therefore, the NRC staff found the licensee's crediting of 
the PSVs to discharge liquid water during the spurious SI event to be acceptable. This portion of 
the SE was based on input provided by the Office of Nuclear Reactor Regulation (NRR) Reactor 
Systems Branch, with technical input from the responsible staff member for safety valves in the 
NRR Division of Engineering .123 

As noted by the licensee, Section 15.5.1 of the Byron and Braidwood UFSAR at the time of the 
stretch power uprate includes PSV water discharge and references the TMI Action Plan 
Item 11.D.1 approvals.124 The current UFSAR Revision 15 concludes that the IOECCS event 
does not progress into a stuck-open PSV LOCA event. 125 The UFSAR states that all three PSVs 
may lift but will reclose, and that the leakage is bounded by one fully open valve with the 
consequences bounded by the IOPSRV event. The UFSAR also specifies that if SI results in 
discharge of coolant through the pressurizer valves , the operators will bring the plant to cold 
shutdown to inspect the valves. 

In 2004, the NRC issued a license amendment for Byron and Braidwood granting an adjustment 
to the PSV setpoints.126 As documented in the SE, the NRC staff requested during its review 
that the licensee perform a quantitative analysis regarding PSV water cycles and discharge 
water temperature . For the loss of ac power (LOAC) with reactor coolant pump (RCP) seal 
injection event, the licensee's analysis indicated that continued injection of water into the RCS 
through the RCP seals would result in a water-solid pressurizer and water discharge through the 
PSVs. The proposed PSV setpoint tolerance assuming negative tolerance would result in a 
lower PSV lift setpoint. With the lower setpoint, the PSV would open earlier, and a larger 
number of PSV water cycles with a lower water discharge temperature could result during the 
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transient. The licensee performed an analysis of the LOAC with RCP seal injection event, and 
determined the revised PSV setpoint would result in an increase of about one PSV water cycle 
and a reduction in the water discharge temperature of about 0.5 °F. A comparison of the 
reanalysis showed that the spurious SI event remained the limiting event since it resulted in a 
greater increase in the number of PSV water cycles (two cycles vs . one cycle) and a greater 
decrease in the PSV discharge water temperature (3.0 °F vs . 0.5 °F) than that calculated for the 
LOAC with RCP seal injection event. The water discharge temperature in the analysis of record 
for the spurious SI event was 590 °F. The lowest discharge water temperature for the spurious 
SI event with the revised PSV setpoint was 587 °F. The NRC staff found that the calculated 
water discharge temperature (587 °F) was significantly higher than the discharge water 
temperature of 530 °F that was used to support operability of the PSVs as discussed i11 the 
analysis of record. As a result , the NRC staff concluded that the analysis was acceptable to 
assure that the PSVs will remain operable following a spurious SI event. 

In 2014, the NRC issued a license amendment for Byron and Braidwood granting a 
measurement uncertainty recapture (MUR) power uprate. 127 The NRC staff determined that the 
IOECCS event was outside of the scope of the MUR power uprate, because the licensee did not 
propose to modify the Chapter 15 analyses related to PSV and PORV water discharge. 

With respect to inservice testing (1ST) activities, the Byron 1ST program 128 references the ASME 
Code for Operation and Maintenance of Nuclear Power Plants (OM Code), 2004 Edition through 
2006 Addenda; and the Braidwood 1ST program129 references the ASME OM Code, 2001 
Edition through 2003 Addenda. The Byron 1ST Program specifies the following testing and 
intervals for the PORVs, PORV block valves , and PSVs: 

• PORV: fail safe test closed (cold shutdown interval), stroke-time exercise open and 
closed (cold shutdown interval), and position indication test (2 year interval) 

• PORV Block Valve: exercise open and closed (2 year interval); position indication test 
(Joint Owners Group (JOG) Program interval) ; and open and closed test in accordance 
with ASME OM Code Case OMN-1, "Alternative Rules for Preservice and lnservice 
Testing of Active Electric Motor Operated Valve Assemblies in Light-Water Reactor 
Power Plants" (JOG Program interval) 

• PSV: position indication test (2 year interval) and relief valve test (5 year interval) , 
referencing ASME OM Code, Appendix I, "lnservice Testing of Pressure Relief Devices 
in Light-Water Reactor Nuclear Power Plants" 

The Braidwood 1ST Program specifies the following testing and intervals for the PORVs, PORV 
block valves, and PSVs: 

• PORV: fail safe test closed (refueling outage interval) , stroke-time exercise open and 
closed (refueling outage interval), and position indication test (2 year interval). 

• PORV Block Valve: exercise open and closed (quarterly interval) and position indication 
test (2 year interval) 
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• PSV: position indication test (2 year interval), and relief valve test (5 year interval). 
referencing ASME OM Code, Appendix I 

Shearon Harris 

In 2001 , the NRC issued a license amendment to Shearon Harris Nuclear Power Plant, Unit 1 
(Shearon Harris) for steam generator replacement and a power uprate to a maximum power 
level of 2900 MWt (approximately 4.5 percent). 130 In addressing the licensee's evaluation of 
Standard Review Plan (SRP) Section 15.5.1 , the NRC staff found that the analysis showed that 
the calculated inlet pressures and temperatures required for the PORVs and safety relief valves 
(SRVs)13 1 to operate in a water environment were within the valve operable ranges, and thus 
ensured that the PORV and SRV would be operable during the transient. The valve operable 
ranges were previously determined by the licensee to support operability of the PORV and SRV 
during the discharge of subc.ooled water in accordance with the TMI Action Plan Item 11.D. 1 
requirements. Based on the analysis meeting the acceptance criteria of SRP Section 15.5.1 with 
respect to the RCS pressure limit and departure-from-nucleate.-boillng limit, the NRC staff 
concluded that the analysis was acceptable. 

Beaver Valley 

In 2006, the NRC issued a license amendment authorizing an EPU for Beaver Valley Power 
Station, Units 1 and 2 (Beaver Valley), an approximate 8-percent increase in thermal power to 
2,900 MWt. 132 In the SE accompanying the amendment, the NRC staff described its review of 
the capability of the PSVs to discharge liquid and adequately reseat for a spurious SI actuation. 
The NRG staff specifically evaluated whether the PSVs could reasonably be expected to reseat 
to prevent the spurious SI actuation (an ANS Condition II event) from causing a stuck-open PSV 
(an ANS Condition Ill event) . This issue was said to be further discussed in RIS 2005-29. While 
the PSVs for Beaver Valley were qualified to discharge steam, if the valves discharged water 
with sufficient subcooling, the NRG staff was concerned that they might not reseat properly. 

Based the licensee's analysis, during a spurious SI event, the PSVs would be required to 
discharge steam followed by high temperature water after the pressurizer fi lled. The licensee 
provided plots of the pressurizer water temperatures for this event that indicated that the 
minimum temperature of the discharged liquid for Beaver Valley was approximately 620 °F. To 
evaluate the capability of the valves to discharge and reseat , the NRG staff reviewed the 
available data from the full -flow tests performed during the EPRI test program in 1981 for the 
specific PSV models representative of those installed at Beaver Valley. The licensee also used 
the methodology contained in WCAP-11677 and determined that the minimum acceptable liquid 
temperature for which the PSVs were expected to successfully discharge and reseat was less 
than the minimum expected temperature for the spurious SI event for Beaver Valley. 

The NRG staff agreed that both the minimum expected water discharge temperature and the 
minimum acceptable water temperature had been conservatively calculated. Therefore, the 
NRG staff determined that, for purposes of preventing the occurrence of a more serious ANS 
Condition Ill event, there was reasonable assurance that the PSVs would discharge water and 
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reseat adequately following a spurious SI actuation. A consideration of the NRC staff in making 
this finding was that, in the unlikely event of a stuck-open PSV, the ECCS was fully capable of 
mitigating the resulting LOCA. 

Turkey Point 

In 2012, the NRC issued a license amendment authorizing an EPU for Turkey Point Nuclear 
Generating, Units 3 and 4 (Turkey Point), increasing the thermal power level of each unit 
approximately 15 percent to 2644 MWt. 133 

In the SE accompanying the amendment, the NRC staff indicated that ECCS actuation was not 
a possible initiator of inadvertent increase in reactor coolant inventory because the high head SI 
pumps have a shut-off head below the normal RCS operating pressure. The NRC staff stated 
that a CVCS malfunction that increases RCS inventory was evaluated for the effects of adding 
water inventory to the RCS. If the pressurizer filled and caused water to be relieved through the 
PORVs or PSVs, then these valves could stick open and create a small break LOCA. The NRC 
staff stated that this would violate the acceptance criterion that prohibits the escalation of an 
anticipated operational occurrence (AOO) into a more serious event. Satisfaction of this 
acceptance criterion was demonstrated by showing that sufficient time would exist for the 
operator to recognize the situation and end the charging flow before the pressurizer could fill. 
The NRC staff concluded that the licensee's analyses of IOECCS and eves events adequately 
accounted for operation of the plant at the proposed power level. 

Regarding an inadvertent opening of a PORV, the licensee initially proposed that the 
consequences of this event were bounded by the small break LOCA. The NRC staff did not 
accept this proposed disposition . If action were not taken to secure the open valve by either 
closing the PORV or its block valve, the NRC staff stated that this event could escalate to a 
small-break LOCA, which would be contrary to the non-escalation position. When the 
pressurizer filled, water wou ld begin to flow through the open PORV. If the PORV were not 
qualified for water discharge, the NRC staff stated that it was likely the PORV would not close 
upon demand. In this way, the NRC staff stated that the inadvertent opening of a PORV, an 
AOO, would become a small break-LOCA at the top of the pressurizer, an ANS Condition Ill 
event. The NRC staff requested that the licensee address the inadvertent opening of the PORV 
with respect to the third criterion for an ANS Condition II event. 

The licensee provided an analysis performed largely in accordance with NRG-approved, 
Westinghouse analytic methodology using the RETRAN computer code; however, this analysis 
was performed assuming that the PORV opened instead of the PSV. The NRC staff stated that 
assuming the opening of the PORV is acceptable, because the PSV is differently qualified , and 
reseats mechanically. An additional independent fault would be required to cause the PSV to fai l 
to close. The analysis indicated that the pressurizer would fill within about 240 seconds. The 
licensee stated that there were multiple alarms to indicate the opening of a PORV. The licensee 
stated that a prompt operator action would be needed to close the PORV and, if the PORV does 
not close, the operator would be directed to close the block valve. Because the necessary 
actions would be prompt and simple, the NRC staff agreed that there would be sufficient time to 
secure the inadvertently open PORV without filling the pressurizer. 
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St. Lucie 

In 2012, the NRC issued a license amendment authorizing an EPU for St. Lucie Plant, Unit 2 
(St. Lucie, Unit 2) that increased the authorized thermal power level about 12 percent to 
3020 MWt. 

Regarding an IOECCS event, the high pressure SI pumps would be incapable during power 
operations of delivering flow to the RCS because the pumps' shut-off head would be less than 
the normal RCS operating pressure of 2250 pounds per square inch absolute. Therefore, the 
licensee determined that the inadvertent operation of the ECCS at power event was not a 
credible event and did not analyze it for the proposed EPU. The NRC staff found that the 
licensee's position for not analyzing the IOECCS event to be acceptable. 

Regarding a CVCS malfunction, the licensee evaluated it as an AOO for the effects of adding 
water inventory to the RCS. The NRC staff reviewed the licensee's analyses of the CVCS 
malfunction event and concluded that the licensee's analyses adequately accounted for 
operation of the plant at the proposed power level and were performed using acceptable 
analytical models. The NRC staff determined that the licensee's analysis demonstrated that the 
pressurizer did not become water solid, assuring no water was discharged through the PSVs. 

Regarding an IOPORV event, the NRC staff stated that, when viewed from the mass addition 
perspective, this event could be evaluated in two phases: (1) an inadvertent opening of a 
pressurizer relief valve, followed by (2) an inadvertent ECCS actuation. In the first phase, the 
NRC staff stated that this event could be mitigated by closing the open PORV or its block valve. 
If the PORV or its block valve was not closed, the NRC staff stated that the IOPORV event 
would enter the second phase with actuation of the ECCS. Based on its review, the NRC staff 
determined that the pressurizer overfill analysis, available alarming system, and procedures, in 
combination with simulator exercise results, provided reasonable assurance that the pressurizer 
would not be expected to fi ll to a water solid condition that could prevent the PORV or PSV from 
closing after they were open. The N RC staff the ref ore concluded that the event would not 
generate a more serious plant condition, meeting the non-escalation criterion. The NRC staff 
stated that it reviewed the licensee's analyses of the inadvertent opening of a pressurizer PORV 
event, and concluded that the licensee's analyses adequately accounted for operation of the 
plant at the proposed power level and were performed using acceptable analytical models. 

The NRC staff concluded that the licensee demonstrated that all AOO acceptance criteria were 
satisfactorily met. 

North Anna 

North Anna Power Station, Units 1 and 2 (North Anna) UFSAR Section 15.2.14, "Spurious 
Operation of the Safety Injection System at Power," descrribes plant response to an inadvertent 
SI event. In particular, UFSAR Section 15.2.14.2.3, "Event Propagation," states the following: 

Safety valve (Reference 18) and PORV (Reference 19) testing has revealed no 
instances of failure of the valves to reseat following water relief. Resulting 
leakage is within the capacity of the normal makeup system and is therefore not 
considered to be a small break loss of reactor coolant event. Therefore, the 
complete filling of the pressurizer and/or water relief via a safety valve as a result 
of a spurious safety injection does not constitute a failure to meet the event 
propagation acceptance criterion. Although primary credit for preventing the 
propagation of the event to a small break loss of reactor coolant event is the 
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reseating of the PORVs and safety valves, it is noted that the PORVs (which 
open prior to the safety valves and, if open, preclud«~ safety valve actuation for 
this event) are provided with block valves which the operator will close in the 
event of excessive PORV leakage. 

North Anna UFSAR Section 15.2.14.3, "Conclusions," indic.ates that the complete filling of the 
pressurizer and water discharge via a PSV as a result of a spurious SI does not constitute a 
failure to meet the non-escalation position. Furthermore, UFSAR Section 15.2, "References," 
lists EPRI NP-2770-LD and EPRI NP-2670-LD. 

Conclusion 

In conclusion, the reliance by the licensee for Byron and Braidwood on the acceptable 
performance of the PSVs and PORVs following water discharge in response to abnormal events 
is not inconsistent with similar approaches by some other nuclear power plant licensees. In 
general, the review of activities by various nuclear power plant licensees related to PSV and 
PORV performance revealed reliance on EPRI, Wyle, and valve vendor testing to provide 
support for the performance of these valves under various service conditions. Specific 
certification for flow capacity of these valves for water discharge in accordance with the ASME 
BPV Code and National Board was not identified in the review of various justifications prepared 
by nuclear power plant licensees. 

In evaluating the historical documents for Byron and Braidwood, the Panel found it challenging 
to determine specifically how the licensee resolved the concern raised in NSAL-93-013 in its 
analyses and plant operations. While the record does not c1urrently support a compliance backfit 
In this case, if (as recommended by the Panel) the NRC staff undertakes a generic review of 
licensees' treatment of the potential for pressurizer valve damage following water discharge, it 
may be appropriate to consider what actions have been taken, how operating experience with 
water discharge has been considered, and how analysis assumptions are considered in 
operational practices (including inservice testing) at each plant. 
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1 BACKGROUND 

On June 22, 2016, In accordance with NRC Management Directive (MD) 8.4, "Management of 
Facility-specific Backfitting and Information Collection ," the NRC Executive Director for 
Operations (EDO) established a Backfil Appeal Review Panel (Panel) to review the appeal by 
Exelon Generation Company, LLC (Exelon or the licensee) of the U.S. Nuclear Regulatory 
Commission (NRC) staff's determination that a backfit Is necessary at Braidwood Station, 
Units 1 and 2 (Braidwood) and Byron Station, Units 1 and 2 (Byron), as well as the NRC staffs 
application of the compliance backfll e><ceptlon provided In Tille 1 O of the Code of Federal 
Regulations (10 CFR), Section 50.109, "Backfltting ." 

This backlit determination is documented in an October 9, 2015, letter (Agencywide Documents 
Access and Management Syst m (ADAMS) Accession No. ML 1~225A871 ). The letter describes 
the NRC staffs review of licensing basis documents for Braidwood and Byron (Agencywide 
Do<:ument&-AGGess-and-Management-System-fA9A~GG66sion-N . l -142-25A8-7-1-) . The 
NRC staff determined that Braidwood and Byron were not in compliance with the plant-specific 
design bases and several NRC regulations: 

• General Design Criterion (GDC) 15, "Reactor QGoolant S.§.ystem g_Gl eslgn ," in 
10 CFR Appendix A, "General Design Criteria fG9Gs3 for Nuclear Power Plants" 

• GDC 21 , "Protection S.§.ystem Rreliability and lJestabllity" 

• GDC 29, "Protection ~Against a.Anticipated Ggperational Ggccurrences" 

• Paragraph (b) of 10 CFR 50.34 , "Contents of applications; technical information" 

Specifically, the NRC slalf determ,ncd lhat Braidwood and Byron ~ef!TliAeG-do not I-a / 
comply with provisions for ensuring that ~ N Condition 11 events(ana(!'.ses of inadvertent _______ J 
operation of the emergency core cooling system (IOECCS), malfunction of the chemical and 
volume control system (CVCS), and inadvertent opening of a pressurizer safety or relief valve) 
do not progress to more serious AN<; Condition Ill events following water relief through certain 
valves. The NRC staff acknowledged that the NRC staff position differed from a previous staff 
position documented in a May 4, 2001 , safety evaluation (SE) supporting a stretch power uprate 
(ADAMS Accession No. ML033040016). However, the NRC staff determined that the backfltting 
was justified under the compliance exception in 10 CFR 50.109(a)(4 )(i). The licensee was 
directed to take action to resolve the non-compliance. 

On December 8, 2015, the licensee appealed the NRC staff's decision stating Its disagreement 
with the NRC's conclusion that the compliance exception to the backfit rule applies in this case, 
and that the NRC has twice approved the underlying analysis (ADAMS Accession 
No . ML 15342A 112). The referenced approvals were an August 26, 2004, license amendment 
associated with pressurizer safety valve (PSV) setpoints (ADAMS Accession No. 
ML042250531 and the above-referenced license amendment associated with a stretch power 
uprate. In a letter dated May 3, 2016, the NRC responded to the licensee's appeal and 
reaffirmed Its decision that the backflt per the compliance exception provisions of 
10 CFR 50 .1 09(a)(4)( i) is appropriate (ADAMS Accession No. ML 16095A204). 

On June 2, 2016, the licensee again appealed the NRC staffs decision (ADAMS Accession 
No . ML 16154A254), this time to the EDO. The purpose of this report bJ thr B ckfit AppP 11 
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Review Pai 1el is to provide information and recommendations to support the decision of the 
EDO. 

ommenc I Tl: This is the January 
I letter, not the June one. Corrected 

/ (and will re-update when adding 
1.1 I references . 

1.1 Conduct of the Panel 's Review / om111e_11t I Tl : Was defined on 
! 1 revious a e. 

In order to establish a technically sound, well informed, and legally defensible basis for its / / Comment ISWI: Theresa, please 
recommendations, the Backfit Appeal !3Qy1 w_Panel undertook a review of the relevant / / conside r making conforming changes 
documents in this case. This included the licensee and NRC staff letters mentioned above; the , 1 1 throughout to refl~cl any of my 
2001 power uprate and the 2004 licens.e amendment; and a June 16, 2016, letter from the I / i comments noted m the cover letter 
Nuclear Energ Institute (NEI) supporting the Exelon backfit appeal (ADAMS Accession No. JI I / that were acce ted . Thanks. 
ML 16 A O ~ - The Panel also reviewed man_y_other related d.9cuments, which__ I / 
fall into &ix-five broad categories: i / 

• The Backfit Rule (10 CFR 50.109), related court actions, and Commission and staff ; 1. 

• 

• 

• 

• 

• 

guidance on application of the Backflt Rule / 1 

Docketed communications for Byron and Braidwood (license amendment requests / / 
(LARs) by the licensee, NRC-issued license amendments, NRC requests for additional / 
information (RAls), licensee responses, meeting summaries, NRC [saiety / / 
~valua!ions~nd the.licensee's UQdated Final Safety Ana~is Re_po rt {UFSAR))__ ...J i 
over the period of 199+ 1982 to the present / 

NRC guidance re levant to the analysis of IOECCS events (Standard Review Plan (SRP) 
Section 15.0, "Introduction - Transient and Accident Analyses"; Section 15.5. 1 - 15.5.2, 
"[IOECCS) and (CVCS) Malfunction that Increases Reactor Coolant Inventory"; and 
Section 15.6.1, "Inadvertent Opening of a PWR [Pressurized Water Reactor) Pressurizer 
Pressure Relief Valve or a BWR (Boiling Water Reactor] Pressure Relief Valve") over the 
period of 1981 to the present 

Westinghouse Nuclear Safety Advisory Letter (NSAL) 93-013, dated June 30, 19931; afKI 
its Supplement 1, dated October 28, 1994: and docketed communications regarding 
actions taken by other licensees in response to Westinghouse NSAL-93-013 

~t8El-romFAt.1fli6atl0A6-f8§aF0iflg-ast,i0A&-takeA-by-{'}tl=le i-isensee&-iFKeSl*)R66-te 
WestiAf)RGU68-NSAb-9J-04-3 

The history of NRC and industry activities related to power operated relief valves 
(PORVs). their block valves , and PSVs (including Three Mile Island (TMI) action items 
11.D.1, 11.D .3,II.G.1, 11.K.3 documented in NUREG-0737, "Clarification ofTMI Action Plan 
Requirements ,'' as well as and Generic Letter 89-10 and its supplements), relateEt 
Electric Power Research Institute (EPRI) valve testing, and operating experience 
(NUREG/CR-X.XXX7037) 

I 
I 
! 
I 
i 
I 
l 
I 

I 
1 

I 
i 
I 

~n addition ho the document q~view,..._ the Panel had the benefit of meetirtgp with the Office of _ _ 
Nuclear Reactor Regulation (NRR) (both the Division of Safety Systems and the Division of 
Engineering), the Office of the General Counsel (O_GC), and the NRC Committee to Review 
Generic Requirements (CRGR). Both Exelon (Bradley Fewell) and NEI (Tony Pietrangelo) 
declined offers for a public meeting, but indicated a willingness to provide information if the 
Panel Identified the need. 

I 
I -· 
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At the request of the Panel , the Office of Nuclear Regulatory Research tRES}..conducted risk { ommt•nl r. W): Add ML Number ) 
analyses based---oo using the NRC's Standardized Plant Analysis Risk model for [Byron!. These ;' . . 
analyses informed the Panel's response to the question from the EDO regarding the risk : ommenl fMASJ. We should fully c,te 
significance of the relevant accident sequences. / th.e stateme~ts here that we take Issue 

/ , with later, with exphc1t references to . / I sin le failure and ASME. 1.2 Proposed Comphance Backfit and Exelon Appeals / 

In a letter dated p ctober 9, 201 ~ the NRC staff informed Exelon that it had determined.that ___ _/ { 
Braidwood and Byron are not in compliance with GDC 15, 21 , and 29; 10 CFR 50.34(b); and the 
plant-specific design bases that were expected to demonstrate there will be no progression of / 
Category II events into Category Ill events. The NRC staff stated that based on its review of 
Braidwood and Byron UFSAR Sections 15.5.1, 15.5.2, and 15.6.1, the UFSAR predicts water 
rel ief through a valve that Is not ''qualified'' for water relief. Therefore , the NRC sta·ff concluded J1 
that the UFSAR does not contain analyses that demonstrate that the plants' structures, , 
systems, and components (SSCs) will meet the design criteria for Condition II faults as stated in I 
Braidwood and Byron UFSAR Gl'lapteF-Section 15.0.1.2. Based on the Backfit SE attached to its / 
letter, the NRC staff found that the licensee must take action to resolve the non-compliance. 

The Backfit SE covers three accident ana lyses in Chapter 15 of the Braidwood and Byron / 
UFSAR: (1) IOECCS; (2) CVCS malfunction that increases reactor coolant inventory; and (3) , 
inadvertent opening of a pressurizer safety or relief valve (IOPORV) . The NRC staff notesg that / 
each Condition II event must be shown to meet the following: 

1. No fuel damage i 
2. No overpressure of the reactor coolant system or main steam system f 

: .. ,ro::,:::~:::0

:~":.: :~:":,:~::~::::::,::~o:,:::.::::::~:::::::~h: 11 
block valve to Isolate a stuck-open PORV lswas unacceptable. The NRC staff statesq that 
Westinghouse recommended this approach In 1993 and that the NRC staff rejected this /' 
approach in 2005 (RIS 2005-009-29). 

In Section 3.1 .2.4 of the Backfit SE, the NRC staff statesg that the Braidwood and Byron / 
IOECCS analysis depends on water relief through the PSVs. The NRe staff u led the I censee I 
for "noth gp_l[y.i!!fll the single-failure assumgtion" and statesd that the followin.9_information iswas / 
necessary to support water qualification of the PSVs: 

1. In accordance wi th the American Society of Mech,mical Engineers (ASME) Boiler and 
Pressure Vessel Code (BPV Code). Section Il l, provide the ProviGe--original 
Overpressure Protection Report defining operating conditions and required relief 
capacities, and manufacturer's certificatlon and test results 

2. In accordance with the ASME Code for Operation and Maintenance of Nuclear Power 
Plants (OM Code), proyjde Pt~1,tieJe-inservice test history for PSVs, including water and 
steam tests, or provide correlation test for alternative test fluid. 

Regarding eves malfunction, the NRC staff statesg in Section 3.2 of the Backfit SE that the 
licensee hasg not provided an analysis for the eves malfunction that increases reactor coolant 
inventory that demonstrates the plants' ability to meet the requirements of a Condition II event. 
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Regarding IOPSRV, the NRC staff statesg in Section 3.3 of the Backflt SE that the licensee 
hasg not provided an analysis for the IOPORV that extends long enough into the transient to 
demonstrate the event wouldlll not transition from a Condition II event to a Condition Ill event. 

1 ommenc [CTI: Confirm when 
, updating references that these are the ./ amendment packages (all in this 

I ara ra h 
In the Backfit SE, the NRC staff referenced Millstone (1998) and Callaway (2000) bARs--license 1 , ic·i·i C fi h 

~ . ch -- / 1 om 111e_11t : on 1rm w en 
amendment~ 11v,L011800207 and ML00371963_gi_9~~-~~pJ.£§..Q.f. !i£~!'l-~~~~!!.P.9~?5!i.Q9.fQ.BY~----' / updating references that this is the 
for water relief~ a Beaver Valley (2004) extended power uprate (EPU) requests / amendment acka e. 
(ML06, 720376Mif>1A~_gi_Q_~~'il.!!1.2L~.9Lql.!?.1!MQ9.J:.QJ3:{§J9!..~~t~E-~~!L~f~Aci.!!.T.~[~~.Y.P.C?iQ!.?.Q9 •• ./ ,(c iswi R f ML 
St. Lucie Unit 2 EPU reql!lests amendments (ML 11293A359 and ML 12235A463) as add itional / ommcnt: e erence 
precedent in support of the backfit decision. / 1{ comment (SW(: Reference ML 

., I 
On p ecember 8, 201 i .;.~~J9_Q_9£E>..~J~_~J~~-r~1_13_~_Q'i!.£isft~:t~~l~l9D:.~-~!9D.~~~~-r;?ed Jh.<ii!.t~~----/ // 9it~~111f:~·~::~:a~f;:i;e9;::' :U~ ::e 
NRC. hasg not Justified Invoking the compliance exception to the backfil rule. Exelon statesed / should be consistent throughdut 
that the NRC approved its IOECCS analysis in the 2001 stretch power uprate and the 2004 PSV / Since Gary's mother is an Engli~h 
setpoint amendment. / teacher. I defer to him: unless it's a 

i legal thing. In either case, I'm going to 
On t,,1ay 3. 201 4 l~~-~Bf.~J?l!.1?!2Yl9.~9.1!.~.r:~vl~'!,'._qf_t_~~PJ)Ckfit ?P.1?.~?J~l .'1~-~Bf.~!~ff.~!~_l.!:!,9 __ /1: oult edltlno this. 
that the previous approvals were inconsistent with the Agency's general position on the known 
and established standard at issue, in this case the progression of Condition II events to high r 
level events. The NRC staff stated that the fact that the NRC staff RaG seme-awamA-e&S aware 
of references to EPRI reports on the ability of these non-water qualified PSVs to reseat in 
certain circumstances is not sufficient to support the licensee's position. j 
On June 2, 2016, Exelon stated that the NRC ~a&d_rnJsidentified the "known and established ••• ./ 
standard" at Issue as the prohibition of Condition II events progressing to Condition Ill events. 
Exelon asse ed that the standard in question concerns what is necessary to "qualify" valves 
for water discharge. Exelon contends that this standard is the EPRI testing and analysis, and 
that the NRC has agreed that Braidwood and Byron meet this standard. Exelon also contends 
that the change In NRC staff position on prior approvals is not a mistake of fact, but rather a 
new or modified interpretation of compliance with NRC requirements , for which use of the 
compliance exception provided for in the BacKfit Rule is not appropriate. 

1.3 Backfit Rule and the Compliance Exception 

Backflttlng Is defined by 10 CFR 50. 109(a) as: 

•.. _the modification of or addition to systems, structures. components , or design 
of a facility; or the design approval or manufacturing license for a facility; or the 
procedures or organization required to design, construct or operate a facility ; any 
of which may result from a new or amended provision in the Commission's 
regulations or the imposition of a regulatory staff position interpreting the 
Commission's regulations that is either new or different from a previously 
applicable staff position_ .. . , 

Unless one of three specified exceptions apply, the NRC may impose a backflt only if it 
performs a backfit analysis in accordance with 10 CFR 50.109(a)(2) and determines in 
accordance with 10 CFR 50.109(a)(3) "that there is a substantial increase in the overall 
protection of the public health and safety or the common defense and security to be derived 
from the backflt and that the direct and indirect costs of implementation for that facility are 
justified in view of this increased protection." 
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Section 50.109(a)(4) sets forth the three exceptions to the requirements of 1 O CFR 50.109(a)(2) 
and (a)(3). The first exception, the compUance exception, applies If the "modification is 
necessary to bring a facility into compliance with a license or the rules or orders of the 
Commission, or into conformance with written commitments by the licensee." The second and 
third exceptions relate to actions necessary to ensure adequate protection or to actions that 
involve defining or redefining adequate protection. 

The Commission explained its intended application of the compliance exception in the 
Statements of Consideration (SOC) accompanying the 1985 fina l rule amending 10 CFR 50.109 
(Volume 50 of the Federal Register (F~, page 38103): 

The compliance exception is intended to address situations in which the licensee 
has fai led to meet known and established standards of the Commission because 
of omission or mistake of fact. It should be noted that new or modified 
interpretations of what constitutes compliance would not fall within the exception 
and would require a backfit ana lysis and application of the standard . 

In the same SOC (page 38102), the Commission acknowledged that staff interpretations of 
rules are not legally binding, but the Commission also stated that "staff interpretations of broadly 
stated rules are often necessary to give a rule effect and in some instances may be a causa l 
factor in initiating a backfit."1 

By its terms, the compliance exception applies to actions necessary for compliance with rules, 
licenses, and orders, or for conformance with written commitments.2 Also, the Commission 
explicitly acknowledged the importance of staff interpretations of rules in the regulatory process. 
Thus, the Panel understands the term "known and establi:shed standard" to include standards 
established in rules, licenses, orders, and written commitments , and NRC interpretations of 
rules that might be established through an appropriate genorio issue process and announoed in 
a...va~iety--e terms. Some standards may be broad-based, while others may apply only to a 
limited number of plants. As stated in NUREG-1409, "[i]nformal or formal communications to 
one licensee are not official positions to all licensees .... Orders, licenses, and written 
commitments are applicable only to a particular licensee." 

The failure to meet a known and established standard is grounds for a compliance backflt if this 
failure is due to "omission or mistake of fact. " Thus. if a licensee obtains NRC approva l of an 
alternative to a specific standard set forth in guidance, that standard and guidance could not be 
used to support a compliance backfit unless the NRC's approval of the alternative was based on 
an omission or mistake of fact. "Known and established standards" are to be distinguished from 
"new or modified interpretations of what constitutes compliance," which do not fall within the 
compliance exception. The Panel understands the term "new or modified interpretations" to 
include situations where the NRC has, in effect, "changed its mind" on how to interpret the 
language of a requirement or on how much assurance is necessary to conclude that the 

1 The 1985 backfit rule was vacated by a Federal court on grounds unrelated to the compliance backfit 
exception . See Union of Concerned Scientists v. U.S. Nuclear Regulatory Com'n, 824 F.2d 108, 119-20 
(D.C. Cir. 1987). In 1988, the Commission amended the backfit rule (53 FR 20603) to address the court's 
concerns, but did not change the 1985 rule 's compliance exception provision . Thus, the quoted 
statements from the 1985 rule are the applicable expression of Commission intent regarding compliance 
backfits. 
2 NUREG-1409, Backfitting Guidelines, defines written commitments broadly to include the ''final safety 
analysis report, licensee event reports , and docketed correspondence, including responses to NRC 
bulletins, generic letters, inspection reports , or notices of violation and confirmatory action letters ." 
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requirement is met. Levels of assurance might be established in terms such as acceptable 
probabilities or consequences, conservative assumptions, or sufficient margin. 

Additional background Information on the Backfit Rule and the compliance exception is provided 
in Appendix A to this report . 

1.4 A Brief History of P-ORV-Power-Operated Relief Valve and PSV-Pressurizer 
Safety Valve Issues 

ommenl I WI : This Is bound to raise 
, questions; can we provide references 
/ that show dis arate results. 

II Comment (SWj: I don't know if it is 
, , germane to what we are looking al, 
/ / but license renewal essentially 
/ J requires that all SSCs be categorized 
, l as either passive or active. The 

Appendix B to this report provides a summary of the NRC and industry's testing , evaluation, and 
other consideration of PORVs and PSVs since ~es were ldentif.led.fell~the TMI Unit 2 
(TMl-21 accident in 1979. This historical review provides context for discussion of valve 
"qualification" in the Backfit SE. It also provides the basis for the Panel 's conclusions regarding 
the "known and established standard" for "qualification" in the context of the TM! 8action pElan 
item and subsequent activities, as well as how ii should be interpreted in the Byron and 
Braidwood licensing basis. 

i / categorizations are used to establish 
/ : whether or not aging management 
I/ reviews and programs are needed. 
/ : For completeness. should we see how 
/ / PSVs have been cate orized in LR? 

As noted above. the issue of the applicabil ity of the Single Failure Criterion to PSVs is one of 
the key Issues in determinfng whether the licensee Is in compliance with NRC regulations. The 
Panel have expended considerable effort in searching for an answer to what appears to be a 
simple question, "Are PSVs active components subject to the Single Failure Criterion or passive 
components exempt from it?" NRR staff have taken the position that PSVs have consistently 
been treated as active components. 

i / ~Comment (SWt: Reference? ) 

. i I 
I I / 'I I, 

1 : I 
I I I ' I 
I I 

! I I 
I' I 

In the Panel's evaluatio o the treatment of PSV failure otential sectlo s 1 - 2.11 below an f / 
historical ers active is rovide . In eneral the Panel found hat different or anizations have _J / // 
defined "passive" components differently: almost always as not needing external power: usual ly / 
as not needing an external actuator (e.g . signal): sometimes as not involving any mechanical I / 
motion (e.g. of a valve disc): and sometimes as not involving any motion, neither fluid nor I 1 
mechanical motion (e .g. piping). / / 

I I 
licabill of th sin le failure criteria in terms of electrical ersus fluid / / 

s stems and cti e versus ass·ve co o e t Neither t~-~DC nor NRC 9.~ce defl.!l§_ ___ J / 
which characteristics of passive components are necessary to make a component exempt from / 
the single failure criterion . Some examples are clear: pipes are passive components: pumps / 
and motor-operated valves are active components: check valves are passive components j 
(except in low-differential pressure passive systems, and some containment isolation / 
applications). PSV are conservatively sized with sufficient margin to accommodate a single / 
failure although the si le fai ur c ite ion is a!most never djscussed or a 'ed i ccident / 
analyses. The Byron and Braidwood UFAR states that "adequate overpressurization protection I 
is provided by the three installed safety valves." Neither the UFSAR system descriptions nor , 
the safety analyses discuss PSV any potential safety valve failures or their consequences. / 
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anticipated operatlonal occurrences (AOO or ANS category II events) and postulated accidents 
(or ANS category IV events) has been consistent and without any identified exceptions. 

1.5 +A!'-e1c191'11AA-41=lis-FepGR;-4M-Syfa~l€lwaod PSVs ar-e-t.r-eate4-a~sstve 
sompefleR\ . +l'lis-treatmeAt-i&-coAslsteAt-witl=l-AistoFisal-1,1r.asliGe-clflG-AFF1er~GaH-N1:1Glear--Sesiety 
f~);-StaRElafd&-GGffimittee, Glossary ef DefinttieA&-aAG-+el'min0legy (latesl-eaili-0 a ~ . 
@16),-

1.5 History of Westinghouse NSAL and Related Activities 

ommenc ( WI: I agree with Michael 's 
: comment below that it's taking a lot of 
i reading before getting to the Panel's 
/ conclusions. I recommend a new 
/ Section 2 that provides an overview of 
/ the conclusions. I did this in a DPO 
I report and ii went over well. I don't 
/ have that report with me, but If you're 

/
I interested and want to see what it 

looks like before Monday, see It you 

Appendix C to this report provides a tho Panel's review of the issues identified by Westinghouse i can get from OE the DPO report on 
in NSAL.:-93-13 and its Supplement 1, how various licensees responded to these issues, and i Watts Barfloodlng completed in 2012 

: or 2013. 
how the NRC was Involved In r.eview!.!)g a..Q.Q..approving these actions. This review provides the ,I 
basis for the Panel 's conclusions related to the approach taken by Byron and Braidwood to Com ment (MAS(: This Is already page 
address these issues in their licensing basis , as well as on the "known and established ,· 7 and the panel's conclusion hasn't 
standard" for event escalation from ANS Condition II to ANS Condition Ill. , been stated. I think there needs to be 

I i a brief discussion of the Panel's 
lb NI : conclusion and this seems an 

2 l ISCUSSIO J---------------~-------·------··--·--·- ·-·-·-·----·----·-------1 { ~~~~~=a~~a~o;~~u~:~~~ ~~~~~5t~i~1 
The compliance exception to the Backfit Rule is intended to address failures to meet known and ! with updates to the statement of the 
established Commission standards because of omission or mistake of fact. New or modified I .._l"'"nf=e ... rre"'d'"'"""st=an""d ... a""rd=.-------
interpretations of what constitutes compliance do not fall within the exception . The Panel / 
reviewed and evaluated aU the avaHabl& Information rE.!lerer_ig_ed Jn thi!'. JJ!port to determine if, in I 
2001 and 2004, there was a known and established standard of the Commission relating to the 1 
potential Gf.for PSVs to fail following water discharge during IOECCS events. / 

I 

I 
I 

I 
i 

In addition, the Panel considered the issue of a "known and established standards of the 
Commission" as it relates to "event escalation ." In its May 3, 2016, denial of the compliance 
backfit appeal, the NRC staff stated that "the October 9, 2015, backfit showed that the approvals 
at issue for Braidwood and Byron were inconsistent with the Agency's general position on the 
known and established standard at issue, In this case the progression of Condition II events." 
The Panel recognizes that the "non-escalation" position, although not included in NRC 
regulations, is widely referenced in reactor licensing bases as an approach for addressing 
anticipated operational occurrences (AOOs) and postulated accidents as articulated in the 
GDCs. The non-escalation position Is incorporated in Section 15.0.1.2 of the Byron and 
Braidwood UFSAR as "By definition , these faults (or events) do not propagate to cause a more 
serious fault, i.e., Condition Ill or IV events." 

Neither Exelon nor the Panel disputes that the non-escalation position is now, and was in 2001 
and 2004, a part of the licensing basis of both Byron and Braidwood.- The Panel supports the 
staffs view that non-escalation (from ANS Gategory Condlt1on II to ANS -0ato99ry Condition IV) 
is a known and estapl'shed standard a12glicable to Byron and Braidwood. However, the Panel 
agrees with Exelon that the fundamental Issue Is not the non-escalation-isslJe position , but 
rat_her the appropriate standard for PSV water relief. In the absence of a PSV failure to reseat, 
the concerns articulated in the backfit related to event classification, event escalation, and 

I 
! 
i 
I 
I 

compliance with 1 O CFR 50.34(b) and GDCs 15, 21 , and 29 would no longer be at Issue. / 
I 

~ ~ \alfl i1£ or the reasons µsovided below.,,. thtl'anel concludeLlhat Ln 2001 and 2004 and ___ j 
at resent the known and established standard of the Commission is that ll:\e-failures of assive 
safety valves need not be assumed to occur following water discharge If the li kelihood Is 
sufficiently small , based on well-Informed staff engineering judgment. ~The Panel also 

- 7 -



concludes lhat durn g its th&-Exelon power uprate review in 2001 and ~Etits review of a later 
valve setpoint amendment in 2004. the staff exercised reasonable and well- lnformed 
engineering judgment when ooncll!Qln_g it concly_gad that the PSVs were unlikely to stick open 
(i.e .• fail to reseat) . The non-escalation position does not establish specific standards for valve 

ualification so the non-escalation osition standard alone rovides no basis for re ectin the 
licensee's reliance on EPRI valve testing . -~Sf Moreover. the staff's 2015 backfil identifies 
no omissions or mistakes in the EPRI testing or in the licensee's or the staff's earlier evaluation 
of this testing. Therefore. the Panel also concludes that the position on valve qualification In the 
Backfit SE is a new or modified Interpretation of what constitutes compliance. 

The Panel's evaluation relative to of th treatment of PSV failure potential includes an 
assessment of the following references . 

cu11men1 I Tl: Michael - your 
I markup appeared to delete ' Part" and 
I 
I 

the comma, but they weren't in this 

I 
I 

version, so I wonder if you were really 
adding them. I like them but could go 
eitherwav. 

0111111en1 le Wf: Unless a Government j 
! I • style gu ide says otherwise, because 

I I 
I ' I I 

we are inserting editorial material 
Inside a quote, I these should be 
brackets not parens. 

I I 
2.1 1971 10 CFR Part 50 Appendix A, Footnote 2 / f 
In 1971 , the Atomic Energy Commission published the General Design Criteria (10 CFR { I / 

Comment (SW( : Style guides agree 
that the original edi t of this (emphasis 

/ added in brackets after the quote) is 
correct. 

Commenl (SWf: Would ' state" or art~O, Ap [zendix ~ which had been under develop ment since_ 1968. The introduction to _ ....... / / 
Appendix A addresses "Single Failure" in the section on Definitions and Explanations. The ! . , 
paragraph on single failures includes a footnote stating: "The conditions under which a single i / 
failure of a passive component in a fluid system shou ld be considered in designing the system / : : 

l "reaulre" be better word choices? 

against a single failure are under development," p emphasis added~ --------------·-- / / /[ 

2.2 1977 SECY-77-439 / 

In response to several staff concerns and differing views on the subject of application of the 
single failure criterion . the Acting Director of NRR issued a Commission paper "[t]o inform the 
Commission of the present status and future use of the Single Failure Criterion as a tool in the 
reactor safety process." In part, that paper addressed the application of the single failure 
criterion to passive components in fluid systems, stating that "[a]pplicatlon of the [single failure] 
concept is complicated by the interrelationships between the various fluid and electrical systems 
and their supporting auxi liaries In a nuclear power plant. Furthermore, there Is a need to 
stipulate the events and associated assumptions which must be considered during application 
of the Single Failure Criterion ." 

/ I 

1/ 
/ l 
' I 

i I 
I l 
i I 

SECY-77-439 specifically spoke to how "additional passive fai lures"- that is , failures In addition / i 
to the initiating event- had been and should be addressed, stating f emphases added}]_ __ _______ / / 

During subsequent years [since the single failure footnote quoted above was I 
published] staff assumptions regarding the nature of passive failures which / 
should be considered have not been completely consistent and there has been • 
some disagreement. However, on the basis of the licensing review experience f 
accumulated in the period since 1969. it has been judged in most instances that ,· 
the probability of most types of passive failures in fluid systems is sufficiently 
small that they need not be assumed in addition to the initiating failure in / 
application of the Single Failure Criterion to assure safety of a nuclear power 
plant.-femphasis added] 

The paper also stressesg the use of engineering judgment relating to the probability of / 
component failure and cJoes-dkLnot ~uggest! hat valve "certification" or "qualification" In __________ J 
accordance with AmerfoaA-SGGiety..Gf-MSGf'laAiGal-EA§iReer~ASME~ standards should be 
invoked as the basis for such decisions. 
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2.3 1979 TMI Action Plan item Item 11 .D.1 c1111men1 ( W(: Is this something we 
, are oin to la out? 

/ om mcnl I "f]: Add references 
As an element of the TMI Action Plan (NUREG-0585 and NUREG-0737), the NRC staff required 
licensees to address the capability of relief and safety valves to perform their intended functions 
without failure. Specifically, Item 11.D.1 states that "[PWR and BWR] licensees and applicants 
shall conduct testing to qualify the [RCS] relief and safety valves under expected operating 
conditions for design-basis transients and accidents ." NUREG-0737 specified provisions for 
then-operating nuclear power plants and applicants for operating licenses and holders of 
construction permits to address the TM I a,6ction Plan items, including Item 11.D.1. Wll] 
reference lo planned EPRI testing and other generic industry test programs, NUREG-0737 
stated, for the performance testing of relief and safety valves for Item 11.D.1 that "[t]he testing 
should demonstrate that the valves will open and reclose under the expected flow conditions,." 
w+'h refareA t-0-- lanned e:PflH t.ast~--Md-0iher-g&fleRa-ind1,1&1ry-t%l--l')ffit!Mm&. 

f I hi hli hted text in header . 

if ommenl I T): Defined above so put 
/ ii in brackets. 

/ 
//bcomment (CT (: Defined above. 

// Comment (CT): Actually says "to" In i 1
1
:n the NSAL 

• /,9 
I 1m 
: :/// 

Although limited in scope, the EPRI test results did not identify any generic issues with PSVs or / /ii/ 
PORVs sticking open following water relief. frhe historical record l;J,ows that the word "gualif( inJ /Pi 
this TMI Action Plan item was not intended to refer to ASME valve certification or qualification . Ii /1 
Instead, "qualify" was used in a less forma l sense to refer to a reasonable judgment that the //' // 
valve would open to relieve pressure and then reliably reseat. As referenced In NUREG-0737, 1 I, 
the EPRI test program was the widely used approach to address TMI Action Plan Item 11.D.1 at if';: 
PWR nuclear power plants. In a letter dated July 27, 1982, the Westinghouse Owners Group / /1 
submitted WCAP-10105 to the NRC to demonstrate the acceptability of the EPRI testing /I//' 
program for PSVs and PORVs in Westinghouse-designed PWRs. :/ 

11/1 2.4 1988 and 1990 NRC Letters on TMI Action Plan Item 11 .D.1 for Byron and // / 

Braidwood // / / 

A 1988 letter from the NRC staff to the licensee for Byron found the licensee's reliance on EPRI // 1 / 
testing of PSVs to be acceptableQ The SE states that the test p.!:Q9_ram was desJ.gned "J.!!Q_ ___ _// ii 
reconfirm the integrity of the overpressure protection system and thereby assure that the i i / 
~ [GDCsH are met." _ The SE contains no_reference to or su.99.estion of a ./ 1, 
need to undertake additional activities such as certification In accordance with the ASME Beilef [I' 
ane Ptess1Jre--Vesse/ (BPI/) Cof/eBPV Code. In 1990, the use of the EPRI test program was , 
also found similarly acceptable for Braidwood. / f 

2.5 Westinghouse NSAL-93-013 and Supplement 1 / / 

In 1993, Westinghouse sent pj1:1G~ar~Aevis0ry Letter.-NSAL-93-013 to oeeratin.9. nuclear __ j I 
power plants in response to its discovery that potentially non-conservative assumptions had / 
been used in the licensing analysis of the IOECCS event. Westinghouse recommended that i 
licensees determine if their Pressurizer Safety Relief Valves (PSRVs}3 "are capable of closing / 
following discharge of subcooled water ." Westinghouse noted that the PSRVs might have been I 
designed or "qualified" to relieve subcooled water. Westinghouse also noted that "licensees may i 
have qualified these valves In compliance ~ UREG-07371 ltem _l l.D.1." If the PSRVs were J 
not designed or qualified for subcooled water rel ief, Westinghouse recommended that licensees 
reevaluate the IOECCS event with thre e possible options of (1) reducing emergency core 

3 The Westinghouse use of the term PRSRVs pressurizer safely rel1el valves Is technically 
incorrect, in that the valves in question should be designated as "Safety Valves" or ''Pressurizer Safety 
Vallves' as they are by the manufacturer, in the ASME BPV Code, and by the licensee. This difference in 
terminology is not significant to any of the findings or conclusions in this report, 
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cooling system (ECCS) flow used in the safety analysis, (2) using a less restrictive operator 
response time, or (3) crediting the use of one or more PORVs to help mitigate the accident. /,::=::::::::====::::=::::::::::::::::::::::::::====:====::) 

/ Comment ISWJ : Licensees or plants? 

In Supplement 1 to NSAL-93-013, Westinghouse alerted licensees to potential reduced time for J/ ~~~u1\~;~s:~:r:o~fJ~!!~ ~~~~:n 
operator action if a positive displacement pump (a typical part of the CVCS) were in service , and /;' units. 
to the need to qualify the PS RVs and the piping downstream of the PSRVs and PORVs if water -=-=------------

l i rel ief from the pressurizer is predicted. Some licensees submitted license amendments that / / 
involved improvements to the PORVs and their circuitry to avoid water relie·f through the PSVs , , 
(e.g ., Diablo Canyon in 1996, Salem in 1997, Millstone 3 in 1998, and Callaway in 2000). The / / 
NRC staff review and approval of those proposed improvements rel ied on engineering judgment ! / 
relative to the various test information and PORV circuitry upgrades described by individual / / 
licensees. In 1997, Exelon submitted an license Amendment Request (~A~ for similar PORV _ _! l 
improvements at Byron and Braidwood , but that request was later withdrawn. / 

As Indicated below, the Panel's sampling review found two l icensee~ in addition_to Byron and __ j 
Braidwood, that chose to address this issue on the basis of safety valve capability to relieve 
water based on the testing done in response to TMI Action Plan Item 11.D.1. 

1994 SECY-94-084 Policy and Technical Issues ... in Passive Plant Designs 

In 1994, in preparation for the design certification reviews of passive reactor designs /e .g. 
AP1000, ESBWR), the staff presented nine issues to the Commission for policy decisions 
(SECY-94-084, M~Policy and Technica l Issues Associated with the Regulatory 
Treatment of Non-Safety Systems in Passive Plant Designs," March 28, 1994 (ML003708068)). 
Although safety valve categorization and performance requirements were not expllcilly 
addressed, the paper does include an issue on "Definition of Passive Failure" and an extensive 
discussion on whether check valves are passive or active components and how they should be 
addressed in current plants and future passive designs. 

SECY-94-084 recognizes the GDC and SECY-77-439 as establishing long-standing 
requirements and guidance in this area. The paper acknowledges that the industry 
(including EPRI and ANSI/ANS 58.9) have been Inconsistent with respect to check 
valve failures, sometimes considering them failure as "active failure", sometimes as 
"passive failures''. However, In SECY-77-439 the staff stated that the failure of a check valve 
to move to Its correct position when required was a "passive failure". In addition SECY-94-084 
states, "In licensing reviews , however, on ly on a long-term basis [i.e . long-term recirculation 
cooling following a LOCA) does the staff consider passive failures in fluid systems as potential 
accident Initiators in addition to initiating events" and "for current plants, the NRC staff normally 
treats check valves, except for those in containment isolation systems, as passive devices 
during transients or design-basis accidents." 
Furthermore, SECY-94-084 states "Redefining check valves as active components, subject to 
consideration for single active failures would cause these valves to be evaluated in a more 
stringent manner than that used in previous licensing reviews ." The staff then recommended 
land the Commission agreed In the o~SRM-94-084 of June 30, 1994) "The staff recommends 
that the Commission approve the staffs proposal to maintain the current licensing practice for 
passive component failures on the passive ALWR designs, and to redefine check valves, except 
for those whose proper function can be· demonstrated and documented, In the passive safety 
systems as active components subject to single failure consideration ." 

The panel Panel considers check valves and safety valves to be similar in that they both 
function through the motion of the valve disk under differential pressure with no external signal 
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or motive power. The l)aflel _!!n~I also recognizes that the ambigulh( with reseect lo ''eassive·• ••• ---·· om men I I WI : Check capitalization 
versus "active'' com anent definitions and nomenclature exists for safe valves . However a throu hout. 

urve . f ~\!!1:,9h.<2l!fill.-:Q~ned el ants .lndicat~ . that PSY..~.fil~.Q~sw-atl~.ft!.'i si~ed-:-'t'il~--------1:>=0=111=111""c=·n=• =,.=w=,=: =R=e=fe=re=n=c=e=7===:;:) 
sufficient margin to accommodate a single failure although the single failure criterion 1s ;:.=================:::: 
almost never discussed or applied In accident analyses. In addition the UFSAR ,1{ Commen11sw1: During or after? J 
analyses of over-pressure events {e .g., loss of load, loss of feedwater) do not apply the / Comment 1sw1: The use of the word 
single failure criterion to cause a PSV to slick open when opening on steam flow. / 1 sugges~s confuses me. Was th is 
Furthermore, the UFSAR Feedwater System Pipe Break analyses do not apply the ' 1' something .they. told us when we talked 
. . . - , - . :-- . - - - / to them or 1s this what we take away 

stn le failure cntenon to cause a PSV to stick o en either dunn steam d1schar e or / I from the available documentation. 

ater dischar e . ------------------------------------------------------------------------------ ,' / ( ommenl I Wt: Defined above? 
: I 

2.7 Draft Standard Review Plan (SRP) Section 15.5.1 (19961 

SRP Section 15.5.1 (1996) Includes extensive updated to the 1981 SRP. but neither version 

I'/ o,nmenl· 1.MA I: I took this from the 
Ji Summary. The Discussion section 

I ;: should su ort the Summar . 

Includes any discussion . criteria. or guidance on applying the single failure criteria or any other 
failure assumption to PSVs. 

t ,: 
/ ff Comment ICTJ: Placeholder to speak 
I :; / even further lo the RAI response and 
/ 1: ! SE, if warranted based on NRR 
/ /1 f comments. '.,, )::=::::::=::::::::=========::::<: 

2.8 2001 - 2006 Power Uprate Reviews and License Amendments i I/ 1 Comment I TJ : Per Michael's i /; / comment, need to add a sentence why 
. . / jl : : this item is relevant. 

As part of the 2001 power uprate review for Byron and Braidwood, ~ NRC staff approved the 1/; 1 
analysis of an IOECCS (UFSAR GJ:iaf}tei:-Section 15.5.1) that included pressurizer filling , PSV iii! / 
water dischar~e. ECCS termination , and PSV closure. In support of the 2015 backfit, the NRC /Ii / / 
staff ~uggest~ that the_2001 license amendment was prndicated on the NRC's mistaken belief __ Jf/ J ! 
that the valves were ASME-qualified (certified). However, a review of the SE and associated :; f / 
~A~ shows_that_in 2921._..}~ NRC staff was well aware of the nature of the EPRI testing aems_/i i f 
that Exelon relied on. 1,_1_he n:!nel did no t find any evidence that the licensee claimed or the NRC Ji , 
staff believed that the valves were "qualified" in an ASME certification sense: rather. the record : I 
shows thorou h consideration of the tes tin conducted on valves of the t e Insta lled at the / f 

Ian! and a technical ·ud ment that this testin rovided a ro riate ualification / / _____________ , , 
The Panel's conclusion was confirmed via discussions with the individual who was the / 
responsible Section Chief in the Reactor Systems Branch at the time. He informed the Panel / 
that the 2001 license amendment was based on the exercise of staff engineering judgment and • 
there was no discussion of ASME certification or qualification of valves. In addition , the Panel / 
found that the NRC approved power uprates for other nuclear power plants that included NRC i 
staff evaluation of water relief through PORVs or PSVs based on test information provided by / 
individual licensees. fQr eJ@rJlJ)le...._in t 

lff 2001 , the NRC granted a power uprate for Shearon Harris that included the operability of / 
PORVs and PSVs during the discharge of subcooled water, referencing TMI Action Plan Item I 
11.D.1,{JfilmilaJiY., lo In 2006. the NRC g_ranted a power upf ate for Beaver Valle_y. The SE for this __ ! 
amendment-1:1:lat referred to RIS 2005-G~-29 and found reasonable assurance that the PSVs 
would adequately discharge water and reseat following a spurious safety injection actuation, 
based on the EPRI test data from 1981 and an evaluation of the temperature of the liquid being 
discharged. 

During the NRC evaluations of license amendments since the TMl-2 accident, the NRC staff 
has specified in some SEs that a PORV or PSV would be assumed to stick open if it was not 
qualified for liquid service. To address this concern , the NRC staff reviewed and accepted a 
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variety of test information (including EPRI, Wyle, and vendor testing) ffem.-sut;>mltled by cunmenc I WJ: Would pass water or 
incllvldual licensee~ /.af. to demonstrate the capability of PORVs or PSVs to reseat following would be ca able of assin water? 
water rallef d1sch~fllil. A In the J;amgle of SEs it revtawe_g_ the Pa.n_l_did n_QLJind a specific j' ommcnt 1 ¥( : Reanalysis or 
requirement for the PORVs or PSVs to be certified under the ASME BPV Code as capable of // anal sis? 
passing water and reclosing was not fou11d i11 th& r vi~d -s;impl& of Se . , ;::===============::; 

i J 11m111en1 ISWI: Are we sure? 
In ~004, NRG Issued a-license amendment} for tile.Braidwood and Byron SialieAs-gr~nting an // !, ommcnc I W(: I don't think the 
adJustment to the PSV setpolnts. In an RAI, the NRC staff requested that e,xeleA-the licensee tf J: CRGR did either a formal or an 
perform a quantitative analysis regarding the number of cycles during which the PSV ~ ouid ? :I _i~nf_o_rm_ l_re~v_le_w _______ _ 
pass waterp nd ther_1emp3 ratu{: of the water being_ discharg_ed. In its_SE.,_the NRG staff ___ ·-----·· /1 f/ 
concluded that the I eanalysis ~ as acce_pta.ble t-e--aas11refgJ..~lill.Q9. that the PSVs wlll ....•........ 1 Ji 
wouldremain operable following a spurious safety injection event. U 

d 
2.9 2005 RIS 2005~-29 i 

In 2005, the NRC staff issu:-RIS 2005..Q.2.Q..29 "to notify licensees of a concern identified / 
during recent reviews of power uprate [LARs]." The RIS addressed the manner in which sF_jme 
licensees acted in response to NSAL-93·013. The RIS was issued at the division level in NRR 
and did not Include office· level reviev.l_or concurrence. The RIS was not! orm l.!Y.Ieyiewed b 
CRGR. Although no documentation was found , it appears that the lack of a CRGR review stems 
from the assertions in the RIS such as these: 

• "This RIS requires no action or written response and, therefore , is not a backfit under 10 
CFR 50.109. Consequently, the NRC staff did not perform a backfit analysis." 

• "This RIS is informational and pertains to a NRG staff position that does not depart from 
current regulatory requirements and practice.'' 

A key statement in RIS 2005...QW·29 is the following (f&mpl as,s .add d}J: 

The NRC staff's position is noted in the power uprate review standard, as follows: 
"For the [IOECCS] and [CVCS] malfunctions that increase reactor coolant 
inventory events: (a) non·safety·grade pressure·operated relief valves shou ld not 
be credited for event mitigation and (b) pressurizer level should not be allowed to 
reach a pressurizer water•solid condition ." !emphasis added] 

However, the Power Upfale-Rclted review S~tandard (RS·001 2003). whict1 Is e)(pllcltly limited 
to extended oower uprates. states that "[t]he staff does not intend to impose the criteria and/or 
guidance in this review standard on plants whose design bases do not include these criteria 
and/or guidance. No backfilling is intended or approved in connection with the issuance of this 
review standard.'' 

This intent of RS·001 to define and clarify the scope of power uprate reviews, but not impose 
new requirements or new interpretations of requirements ~0-aaskfi " was confirmed ID' 
the Panel thro_ugh ,n pe~soruil discussions with the NRR manager responsible for developing 
and issuing RS·001 . Therefore, contrary to the RIS statement, neither the RS-001 review 
standard nor RIS 2005-~29 documented ''known and established standards of the 
Commission." 

The Panel also notes that neither RIS 2005-00-9-29 nor its draft Revision 1 w.tiJcll..!_s_currem.!Y 
under develg_pm~nt. discuss water relief certification requirements in accordance with the ASME 
BPV-Code. In fact. as stated above, the NRC issued a 2006 power uprate amendment for 
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