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ABSTRACT

Ihe Clectric Power Research Institute (EPRI) is preparing a compesdium of
technical requirements, referred to as the “Advanced Light Water Reactor
LALHR] Utility Requirements Document,” that is applicable to the design of an

(WR power plant. When completed, this document is intended to be a compre-
hensive statement of utility requirements for the design, construction, and
performance of an ALWR power plant for the 1990s and beyond.

The Requirements Document consists of three volumes, Volume I, "ALWR Policy
and Summary of Top-Tier Requirements," is a management-leve) s{nopsis of the
Requirements Document, including the design objectives and philosophy, the
overall physical configuration and features of a future nuclear plant design,
and the steps necessary to take the proposed ALWR design criteria beyond the
conceptual design state to a completed, functioning power plant. Volume 11
consists of 13 chapters and contains utility design requireme.ss for an evolu-
tionary nuclea~ power plant [approximately 1350 megawatts-electric (MWe)].
volume [I1 contains utility design requirements for nuclear plants for which
passive features will be used in their dasigns (approximately 600 Mwe).

The staff of tie Office of Nuclear Reactor Regulation, U.S, Nuclear Regulatory
Commission, has prepared Volumes i and 2 (Parts 1 and 2) of its safety
evaluation report (SER) to document the results of its review of Volume 1 and
i1 of the Requirements Document. Volume 1, “NRC Review of Electric Power
Research Institute’'s Advanced Light Water Reacto: Utility Requirements
Document - Program Summa.y," provides a discussion of the overall purpose and
scope of the Requirements Document, the background of the staff's review, the
review approach used by the staff, anc a summary of the policy and technical
issues raised by the staff during its review. Volume 2, "NRC Review of
Electric Power Research Institute's Advanced Light Water Reactor Utility
Requirements Document - Evolutionary Plant Designs," gives the results of the
staff's review of the 13 chapters of the Requiruments Document for evolution-
ary plant cesigns. Volume 3, "NRC Review of Electric Power Research lnsti-
tute's Advanced Light Water Reactcr Requirements Document - Passive Plant
Jesigns, " scheculed to be issued in Septenber 1993, wili give the results of
the staff’s review of tne 13 chapters of the Requirements Documcat for passive
plant designs.

Preliminary drafts of Volumes | and 2 were forwarded to the Commission and the
Advisory Committee or Reactor Safeguards (ACFS' on May *¢, 1992. In its
letter dated April 24, 1992, the staff issued a draft of Volume 3 on al) of
the chapters of the Requirements Document for passive plant designs. After
the staff has completed its review of EFKI's resporses to the draft SER (DSER)
on passive plant designs in the form of revisions to the Requirements Docu-
ment, it will issue a final SER to di:-uss its conclusions regarding its
review of the {inal version of the document.

In staff requirements memoranda (SkM), the Commission instructed the staff to
provi‘e an analysis detailing where the staff propo.es departure from current
regulations or where the staff is substantially supplementing or revising
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requirements applicable to new plant projects. It is aiso designed to serve
as a vehicle to identify early i the design process major concerns about
de~ign concepts for LWRs in which passive safety systems will be used,

EPRI's ALWR Utility Requirements Document, because it is an agreement between
the vendors and the nuclear power utilities, identifies what uttlities desire
in future designs. The Requirements Document has no legal or regulatory
status. It is not intended to demonstrate complete compliance with the
Commissfon's regulativns, re,ulatory guidance, or policies, nor is it intended
to be used as a basis for supporting fina) design approval and design certifi-
cation (FDA/DL) for a specific design.

Lommission Guidance

In its stat? requirements memorandum (SRM) dated December 15, 1989, the
Commission assigned the review of the Requirements Document for evolutionary
plant designs priority equal to those of General Electric Company's Advanced
Boiling Water Reactor and Combustion Engineering, Inc.'s System 80+. In
addition, the Commission directe' the staff to compare future designs against
the Requirements Document for evolutionary plant designs.

In the same SRM, the Commission cCirected the staff to complete its review of
the Requirements Document for passive plant designs before it submitted the
results of its review of the 11censing review basis (LRB) for passive designs
to the ACRS. Although a design certification applicant is no longer required
to submit an LRE because the promulgation of Part 52 of Title 10 of the Code
of federal Regulations (10 LFR Part 52) negated the need for such a document,
the staff interprets this guidance as directirg it to complete its review of
the Requirements Document for passive plant designs befors significant inter-
action with the ACRS begins on these designs, It is the staff's position
that, with the issuance of the DSER on Volume 3 in April 1992, this has been
accomplished.

In its SRM of June 22, 1990, the Commission directed the staff to formally
reso've rajor technical and policy issues in the context of the review of the
Requirements Document for passive plant designs. The staff has identified
sucn issues during its review of Volume 111 of the ALVR Utility Requirements
Document and conceptual design informatien on the passive ALWRs. The staff
developed the draft Commission papers dated February 27 and July 6, 1992, to
address resolution of these issues. To ensure timely resolution of these
policy issues, the staff will continue to evaluate resclutions proposed by
EPRI and the ALWR vendors, and will address them in future Commission papers.

1.3 EPRI's Policy Statements

The ALWR Utility Steering Committee established policies to provide g:idance
for the overall develoument of the EPRI's ALWR Utilitly Requirements Dorument
and to provide the plani dJesigner with guidance in applying the design
criteria. Although nut design criteria themselves, these policies cover
fundamental principles that have a broad influence on the dusign criteria of
the Requirements Document. These policies include consideration of simplifi-
cation, design margin, human factors, safety, regulatory stabilization,
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standardization, use of proven technology, maintainability, constructibility,
quality assurance, economics, protection against sabotage, and environmental
effects,

1.4 ALWR Design Bases

The term "ALWR design bases," as defined by EPRI, refers to the three sets of
requirements tnat form the foundation for tne ALWR design criteria. The first
set of requirements forms the “licensing design basis,” which includes the
requirements necessary to satisfy regulatory criteria. These requirements and
associated analytical methods are based on conservative, NRC-approved methods,
and equipment is designed to safety-grade standards. The second set is the
“risk-evaluation-basis,” which extends the 1icensing design basis tn meet
public safety objectives. Probabilistic risk assessments are used for the
risk evaluation basis methods. The third set is the “performance design
basis,” which is based on economic and investment protection considerations
for a utility and for which realistic, designer-selected, best-estimate
methodology is used. EPRI states that the licensing design basis is intended
to provide an adequate level of safety, whereas the risk evaluation and
performance design bases provide additional or enhanced protection.

1.5 Requlatory Stabilization

Consistent with the overall ALWR program approach, as described in NUREG-1197,
regulatory stabilization for an ALWR design can be achieved through the
jdentification and resolution of plant optimization subjects and generic
safety and licensing issues.

Plant optimization subjects are proposals, inftiated by EPRI, to deviate from
regulatory requirements. EPRI proposes to resolve these issues by providing
technically supportable alternatives to current reygulatory requirements.
Table 1.2 contains a 1ist of EPRI's proposed plant optimization subjects and
their applicability to the evolutionary and passive plant designs. These
issues are identified for both the evolutionary and passive plant design
criteria in Section 2 of Appendix B to Chapter 1 of Volumes II and III of the
Requirements Documer* The staff's evaluation is provided in the correspond-
ing sections of Volume 2 of this report and the April 1992 draft of Volume 3
of this report.

In addition, EPRI specifically addressed those generic safety issues that were
classified as "high" or “"medium" priority as of January 1990 in Section 3 of
Appendix B to Chapter 1 of Volumes 11 and 111 of the Requirements Document.
The staff’'s evaluation of the generic safety issues specifically addressed by
EPRI &nd those unresolved safety issues and generic safety issues that are
considered applicable to ALWRs is provided in the corresponding sections of
Volume 2 of this report and the April 1992 draft of Volume 3 of this report.

1.6 NRC Review (riteria
(riteria Governing the Review of EPRI's ALWR Utility Requirements Document
The staff's review of the Requirements Document is being conducted as

described in NUREG-1197. As noted therein, the staff is using NUREG-(800,
"Standard Review Plan [SRP] for the Review of Safety Analysis Reports for
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Nuclear Power Plants,” for review guidance. In addition to the cri‘- ia of
NUREG-0800, the staff's review reflects the requirements of 10 CFR kart 52,
“Early Site Permits; Standard Design Certifications; and Combined Licenses for
Nuclear Power Reactors," and the Commission's “Policy Statement on Severe
Reactor Accidents Regardtn? Future Designs and Existing Plants" (50 ¥R 32138,
August 8, 1985) and its policy statement on “Safety Goals for the Operations
of Nuclear Power Plants® (51 FR 28044, August 4, 1986).

The Requirements Document places primary emphasis on preventing significant
problems that have been experienced in existing plants; however, many details
that will be provided in specific design applications are missing. Therefore,
the staff is reviewing the proposed requirements at the level of detail pre-
sented by EPR]I but is not determining their adequacy to meet all NRC require-
ments.

Although the SRP is bein? used as guidance, the level of detail does not
permit a review for completeness., The SRP was written to support the review
of safety analysis reports on specific plant designs for which a significant
amount of design and construction information was available. Therefore, the
staff's evaluation became one of "review by exception," and the staff is con-
ducting its review with the understanding that EPR! inte .ds that the Require-
ments Document contain design criteria that meet all current regulations,
except where deviations are idertified in the document. The staff's review of
the Requirements Document is focused primarily on determining whether the EPRI
criteria do or do not conflict with current regulatory requirements, If a

rer irement proposed by EPRI is found not to conflict with NRC requirements,
the staff judges it to be acceptable.

dowever, in certain technical areas (e.g., advanced instrumentation and
control design, human factors considerations), little or no requirements or
guidance exists. Therefore, design criteria in ihe Requirements Document
associated with these areas are unlikely to conflict with regulatory require-
ments. In thos2 cases, although using the con?lici standard would result in a
finding of acceptability, the staff deems it appropriate to apply additiona)
standards to judge the acceptability of a requirement. In such cases, the
staff is using a combination of consideration of those regulations that do
apply, ?ood engineering judgment, past practice and experience at operating
power plants, and applications in other industries to evaluate the require-
ments proposed by EPRI in the Requirements Document.

During its review, the staff also identified potential incompatibilities
between EPRI-proposed design requirements and current regulatory requirements,
and where possible micinterpretations of regulatory requirements exist in the
Requirements Document.

In the February 15, 1991, SRM pertaining to SECY-90-377, “Requirements for
Design Certification Under 10 CFR Part 52," the Commission directed the staff
to review the Requirements Document to ensure that it is sufficient to allow
the staff to evaluate the severe-accident issues and the incorporation of
experience from operating events in current designs. The staff has used both
deterministic and probabilistic methods of evaluation, considering how the
Requirements Document addresses these issues through specific design criteria
and through the guidelinc< it provides for performing a probabilistic risk
assessment .
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In addition to addressing such matters relative to safety, the staff also has
provided constructive comments on the document that, while not specifically
re?ulatory in nature, would offer improvements in its requirements. The staff
will review an actual ALWR plant in accordance with the most current version
of the SRP and will follow the SRP criteria, except for those instances where
the staff has specificaily accepted other positiens in EORI's ALWR Utility
Requirements Document and those positions have been endorsed in tne final SER
for the ALWR program.

Finally, as discussed in Section 1.2, the staff's review of the Requirements
Document is not intended to substitute for any portion of the staff’s review
of future appiications for final design approval and design certification.

Additional Criteria Governing the Review of t' _Requirements Document for
Passive Plant Designs

The licensing design-basis analysis of the Requirements Document for passive
plant designs relies solely cn the passive safety systems to demonstrate
compliance with the acceptance criteria for various design-basis transients
and arcidenis. Consequently, un :rtainties remain concerning the performance
of the unique passive features and overall performance of core and containment
heat removal because of lack of a proven operational performance history. For
example, uncertainties exist about the performance of check vaives in the
passive safety systems, which operate at low differential pressures provided
by natural circulation or gravity injection. These low pressurec may not
provide sufficient force to fully open sticking check valves (i.e., pumped
emergency core cooling systems are more 1ikely tn overcome stuck valves). As
a result, these uncertainties enhance the importance of the active non-safety-
related systems in providing the defense-in-depth proteciion to prevent and
mitigate accidents and core damage. Therefore, the review of the passive
designs requires a review of not only the passive safety systems, but also the
functional capability and ivailability of the active non-safety-related
systems to provide significant defense-in-gepth protection and the capability
to prevent accidents and core damage.

For those active systems that perform defense-in-depth functions, the Require-
ments Document for passive plant designs specifies systems and equipment
design and performance requirements. These include radiation shielding to
permit access following an accident, the availability and redundancy of non-
safety-related electric power, and protection against internal hazards, as
well as safety analysis and testing required to demonstrate system capability
for defense-in-depth considerations. However, the Requirements Document does
not provide specific requirements pertatnin? to the reliability of thes:z
systems. EPR] has indicated that it is evaluating the specific reliability
targets and other measures to ensure that the passive plants will meet
performance requirements and that it will address these safety concerns for
both passive safety and active non-safety-related systems.

In addition, technical specification development is a subset of the overall
regulatory treatment of the passive designs. The staff is evaluating the need
to establish reliability-based technical specification. (TS) for the passive
plant designs to determinc which systems and components (including certain
non-safety-related systems) will require the imposition of TS, and the
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parameters of the TS (limiting conditions for operation, surveillance, etc.).
The reliebility assurance program 1s expected to strongly influence 15.

Since the passive ALWR design philosophy departs from current licensing
practices, the staff has raised this issue to the Cunmission as a policy
issue. The staff has not completed its review of this issue and, therefore,
has not provided a recommendatior to the Commission. This i1ssue is discussed
further in the staff’'s reguiatory departure analysis, which is given in
Appendix B to the DSER on Chapter 1 of the Requirements Document for pass:ve
plant designrs.

1.7 format and Availability of Documentation

Volume 1 of this report is a program summary of the NRC revicw of EPRI's ALWR
Utility Requirements Document. It is not intended to provide a discussion of
Volume 1 of the Requirements Document (EPR] submitted Volume 1 for information
only and did not request the staff to review it). Sections 1 through §
provide & discussion of the overall purpose and scope of the Requirements
Document and the rasulls of the staff's review of that document, Section 6
gives the staff’'s conclusions regarding the review of the Requirements Docu-
ment for the evolutionary plant designs and the status of the review of the
Kequirements Documents for the passive plant designs. Append 'x A is a chro-
nology of the correspondence related to the review of the document. Appen-
dix B contains the references for Volumes 1-3 of this report., Appendix C is
a list of abbreviations used in Volumes 1-3 of this report. Appendix D is a
Tist of principal contributors. Appendix £ is a list of Commission papers
that are applicable to the staff's review of the ALWR applications for FDA/DC.
Appendix F 1s a copy of the report of the Advisory Committee Reactor Sife-

. guards on the ALWR Utility Requirements Document.

e I

The format of Volume 2 and the April 1992 draft of Volume 3 follows that of
Volumes 11 and 111 of the Requirements Document as closely as possible.

Copies ot Volumes 1 and 2 of this report and the April 1992 draft of Volume 3
are available for inspection at the NRC Public Document Room, 2120 L Street,
N.W., Washington, DC 20555.

The NRC project managers for the staff’'s review of EPRI's ALWR Utility
Requirements Document are J. M. Wilson and T. J. Kenyon. They may be contact-
ed by calling (301) 504-1118 or by writing to: Associate Directorate for
Advanced Reactors and License Renewal, U.S. Nuclear Regulatory Commission,
Washington, DC 20555.

e e e e i

*NRC documents (e.g., NUREG reports and regulatory guides) are not included in
Appendix B because they may be retrieved as indicated in the "Avaiiability
Notice" on the inside front cover of this report.
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Table 1.2 EPR!-rroposed Piant Optimization Subjects

PR —

Tornado Design

System

Interval

Source Term

Planning

Applicability
Flant Optimization Subject Evoluti nary Passive
7 .erating-Basis Earthquake and Dynamic X X
Analysis Methods
X X
Boiling Water Reactor (BWR) Main Steamline X X
Isolation Vulves and Leakage Control
Simplification of Postaccident Sampling X X
Type C Containment Leakage Rate Testing X X
v X
Dedicated Containment Vent Pene. . un X X
Mitigation of Anticipated Transients X X
Without Scram for the Advanced BWR
Simplification of Offsite Emergency N/A X
Safe Shutdown of Passive ALWRs N/A X

N/A = not applicable
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2 POLICY ISSUES

In the staff requirements memorandum (SRM) dated August 24, 1989, the Commis-
sion instructed the staff to provide an analysis detailing where the staff
proposes departure from current regulations or where the siaff is substanti-
ally supplementing or revising interpretive guidance applied to currently
licensed light water reactors. The staff considers these to be policy issues.
Appendix B to Chapter i of Volume 2 of this report gives the staff's regula-
tory analysis of those issues identified for the evolutionary plant designs.
Appendix B to the DSER on Chapter 1 of Voiume 3 of the Requirements Document
gives the regulatory analysis of those issues identifi | for the passive plant
designs. These issues have been addressed in Commission papers SECY-90-016,
“Evolutionary Light Water Reactor Certification Issues and Their Relationship
to Current Reguiatory Requirements," and StCY-91-078, "Chapter 1] of the
Electric Power Research Institute’s Requirements Document and Additional
Evolutionary Light Water Reactor Certification Issues,"” and in draft Commis-
sion papers, "Issues Pertaining to Evolutionary and Passive Light Water
Reactors and Their Relationship to Current Regulatory Reguirements," and
"Design Certification and Licensing Policy Issues Pertaining to Passive and
Evolutionary Advance Light Water Reactor Designs," that were issued on
February 27 and July 6, 1992, respectively.

In its SRMs dated June 26, 1990, and August 15, 1991, the Commission provided
its decisions on SECY-90-016 and SECY-91-078 as they apply to evolutionary
designs.

The February 27 and July 6, 1992, draft Commission papers have been forwarded
Lo the Advisory Committee on Reactor Safeguards. The staff will includs its
views in the final paper and document its final positions before seeking
Commission approval. The approaches to resolving these issues have not been
reviewed by the Commission, and, therefore, d2 not represent agency positions,

These policy issues are considered fundamental to agency decisions on the
acceotability of the ALWR d2signs. To aid in identifying its positions, the
staff underlined those for which it requested Commission approval in the
Commission papers discussed above. Table 2.1 contains a Tist of these policy
issues and their applicability to the evolutionary and passive plant designs.
Table 4B.1 of Appendix B to Chapter 1 of Volume 2 of this report 1ists the
issues that are applicable to the Requirements Document for evolutionary plant
designs with the cross-reference to the chapters and sections in which they
are discussed. Table 5B.1 of Appendix B to Chapter 1 of the April 1992 draft
of Volume 3 of this report lists those issues that are applicable to tre
Requirements Document for passive plant designs at the time of issuance along
with the appropriate cross-references.

In addition, Appendix E lists the papers that the staff has forwarded to the
Commission regarding policy issues that the staff has identified to date for
both evolutionary and passive ALWRs. The staff developed these papers as a
result of its review of the £EPRi’s ALWR Utiiity Requirements Document, the
final design approval and design certification applications for the evolution-
ary plants, and the conceptual design information on the passive plants.
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Table 2.1 Policy Issues Pertaining to the Evolutionary and Passive
Plant Designs

Applicability
Policy Issue Evolutionary _—Passive
Use ot physically based source term X X
Anticipated transients without scram X X
Mid-loop operation X N/A
Station blackout X X
Fire protection X X
Intersystem loss-of-coolant accident X X
Hydrogen control X X
Core-concrete interaction - Capability to X X
cool core debris
High-pressure core melt ejection X X
Containment performance X X
Dedicated containment vent penctration K X
Equipment survivability X X
Elimination of operating-basis earthquake X X
Inservice testing of pumps and valves X X
Industry ccdes and standards X X
Electrical distribution X X
Seismic hazard curves X X
Leak before break X X
Classification of main steamline of X X
boiling-water reactor
Containment bypass X X

N/A = not applicable
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Table 2.1 (Continued)

Applicability
Policy Issue Evolutionary' ! Passive
Defense against common-mode failures in X X
digital instrumentation and control
Analysis of external events beyond the X X
design basis
Multiple steim generator tubes ruptures N/A X
Re'e of the passive plant control room N/A X
operator
Control room annunciator reliability X X

N/A = not applicable

Program Summary 2-4
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3 REVIEW BY THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

in September 1984, the NRC staff, EPRI, and the Advisory Committee on Reactor
Safeguards (ACRS) met to discuss early efforts leading to the development of
EPRI's ALWR Requirements Document. Since that time, these parties have met
periodically to discuss the programmatic aspects and progress of EPRI's ALWR
program.

The ACRS met with the staff and EPRI numerous times during the period Octo-
ber 1987 through January 1992 to discuss the contents of each chapter of
Volume Il of the ALWR Requirements Document and corresponding DsER after
issuance of the documents. Each chapter and DSER was discussed with the ACRS
Subcommittee on Improved Light Water Reactors one or more times.

In addition, many of the policy issues identified in Appendix B to Chapter 1
of Volume 2 were discussed with the Committee. The reports of the ACRS and
the staff’s responses to their comments on these policy matters are in
Annexes A-C of Appendix B to Chapter 1 of Volume 2 of this report.

The staff met with the ACRS Subcommittee on Improved Light Water Reactors to
discuss the May 1992 drat of the SER on Volume Il of the ALWR Requirements
Document on June 17 and 18, and July 27, 1992. The staff met with the ACRS
Full Committee to discuss the results of its review of Volume Il during the
387th and 388th meetings of the ACRS on July 10 and August 7, 1992, respec-
tively. A copy of the ACRS report on Volume Il of EPRI’s ALWR Utility
Requirements Document, dated August 18, 1992, is attached as Appendix F.

The staff will continue to interact with the ACRS during its review of policy
issues and any additional issues on evolutionary ALWRS that may be resolved in
the context of Volume IT of the ALWR Utility Requirements Document. In
addition, the staff wii continue to interact with the ACRS during 1ts review
of Volume III of the ALWR Utility Requirements Document and will report the
results of the Committee's eview of that document and the staff’s SER when it
is compieted.
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4 OUTSTANDING ISSUES

Juring its review of EPRI's ALWR Utility Requirements Document, the staff
identified several items for which additional infurmation is required before
the staff can reach a final conclusion. The staff considers these issues to
be outstanding. These outstanding issues fall into one of three categories:
(1) open policy issues on which the staff has taken a position, but for which
the Commission has not provided guidance; (2) open issues that must be sati-
sfactorily resolved before the staff can complete its review of the Require-
ments Document; or (3) confirmatory issues for which the staff will ensure
that EPRI meets it commitments to revise the Requirements Document. The
outstanding issues for the entire Requirements Document, provided by chapter
or appendi: with references to appropriate sections of the SER chapter or
appedix given in parentheses, are )isited below.

The designators in front of each issue provide a unique identifier for each
issue. The letter "E" or "P" indicates that the issue applies to evolutionary
or passive plant designs, respectively. The first number designates the
chapter in which it is identified. The letter that follows designates the
appendix, if applicable. The letter "0" or "C" designates whether it is an
open or a confirmatory issue, respectively. The final number is the sequen-
tial number assigned to it in Section 1.4 of each chapter or appendix.

4.1 Qutstanding Issues Pertaining '~ the Requirements Document for
E!gmgjgm[y E!an; Dg;jgn;

OPEN _ISSUES

The following is a 1ist of open policy issues pertaining to the Requirements
Document for evolutionary plant designs (Volume [I) on which the staff has
taken a position, but €or which the Commission has not had the opportunity to
provide guidance. There are no other types of open issues resulting from the
staff’s review of the Requirements Document for evolutionary plant designs.

Chapter 1 - Overall Requirements
£.1.0-1 tornado wind speeds (4.5.2)

£.1.0-2 leak before break (4.5.5)

£.18.0-1 .cact of the elimination of the operating-basi< earthquake from

the design nrocess (2.1.1, Item IV.A of Annex A, and Item [.M of
Annex C, Item C of Annex D)

£.18.0-2 applicability of industry codes and standards (2.1.1 and Item II.A
of Annex ()

E.1B.0-3 tornado design basis (2.1.2 and Item I11.F of Annex C)
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E.1B.0-4 main steamline classification (2.3.1.1 and Item I1.E of Annex C)

E.1B.0-5 simplitication of postaccident sampling system (2.3.2 and Item
I1.1 of Annex C)

£E.1B.0-6 containment leak rate testing (2.5.1 and [tem Il.H of Annex C)

£.18.0-7 source term (2.5.2.1, 2.5.2.2, Item 1.B of Annex A, and Item I.A
of Annex C)

£.18.0-8 seismic hazard curves (Item 11.C of Annex C)
£.1B.0-9 leak before break (Item I11.D of Annex ()
£.18.0-10 containment bypass (Item i1.G of Annex ()
.1B.0-11 prototyping (Item 11.K of Annex C)

™

.16.0-12 reliability assurance program (Item I1.M of Annex C)

m ™

.1B.0-13 defensc¢ against common-mode fail -es in digital instrumentation
and control systems (Item A of Annex D)

£.1B.0-14 analysis of external events beyond the design basis (Item B of
Annex D)

£.1B.0-15 control room annunciator reliability (Item G of Annex D)
Chapter 5 - Engineered Safety Systems
£.5.0-1 core debris coolability (6.6.2)

NF T

There are no confirmatory issues pertaining to the Requirements Document for
evolutionary plant designs.

4.2 Qutstanding Issues Pertaining to the Requirements Document for Passive
Plant Designs
QPEN ISSUES

The following is a 1ist of open issues that must be resolved before the staff
can complete its review of the Requirements Document for passive plant designs
(Volume III).

rl - ir
P.1.0-1 scope of mitigation requirements (2.1 and 2.4)

P.1.0-2 regulatory treatment of non-safety-related systems (2.3.1, 4.3.1,
7, 10, 12.2.1, 12.2.3, and Appendix 3)
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.1.0-11
.1.0-12
.0-13
.1.0-14
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P.1.0-18

automatic standby liquid control svstem for passive boiling-water-
reactor (BWR) design (2.3.2 and Appendix B)

check valve categorization (2.3.2)

tornado wind speeds (4.5.2.5)

leak before break (4.5.5)

seismic evaluation and design of small-bore piping (4.7.3)

use of Institute of Electrical and Electronics Engineers (IEEE)
Standard 323 (4.8.2)

method of environmental qualiivication of mechanical and electrical
equipment (4.8.2)

limits on nitrites, nitrates, and total halogens as chlorine
(5.2.8)

pressurized-water-reactor (PWR) water chemistry (5.5.2)
reliability assurance program framework (6.2)
quar®itative reliahility and availability goals (6.2)

integration of reliability enginzering techniques (6.2, 6.3, and
6.4)

relationship of system requirements to overall plant safety reli-
ability and availability goals (6.2)

difference between reiiability assurance program for safety- and
non-safety-related :ystems (6.3)

human factors considerations for operation and maintenance provi-
sions (8.2)

computer security reference (11.12)

Appendix # to Chapter 1 - PRA Key Assumptions and Groundrules

P.1A.0-1
P.1A.0-2
P.1A.0-3
P.1A.0-4

P.1A.0-5

reporting of core-damage-frequency results as mean values (1.7)
point-estimate quantification (1.8)
guantitative treatment of uncertainties (1.9)

guidance on presenting results of probabilistic risk assessment
(PRA) (1.10)

guidance on modeling detail required to represent passive system
behavior (2.1)
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1A.0-6

guidance on modeling interactions between passive and active
systems (2.1)

P.1A.0-7 guidance for developing the success critecia for passive
systems (2.3)

P.1A.0-8 determination of an appropriate mission time (2.10)

P.1A.0-9 requirements to address the important passive design specific
areas of uncertainty (6.1,

P.1A.0-10 failure rate for the main step-up transformers (8.2)

Appendix B to Chapter 1 - Licensing and Regulatory Regquirements and Guidance

P.18.0-1 impact of the elimination of the OBE from the design process
(2.1.1, 3.3.1, and Item I.M of Annex A)

P.1B.0-2 applicability of industry codes and standards (2.1.1 and Item Ili.A
of Annex A)

P.18.0-3 tornado design basis (2.1.2 anc Item II.F of Annex A)

P.1B.0-4 simplification of emergency planning requirements (2.1.3 and
Item I11.G of Annex A)

P.1B.0-5 need for leakage control system for main steam isolation valves
(2.3.1 and Item [].E ot Annex A)

P.1B.0-6 main steam isolation valve leakage rate (2.3.1 and Item I1.E < f
Annex A)

P.1B.0-7 simplification of postaccident sampling system (2.3.2 and Item
il.1 of Annex A)

P.18.0-8 cortainment leak rate testing (2.5.1 and Item II.H of Annex A)

P.1B.0-9 scurce term (2.5.2 and Item [.A of Annex A)

P.1B.0-10 hydrogen generation and control (2.5.3, 3.2.26 and Item 1.G of An-
nex A)

P.1B.0-11 safe shutdown requirements (2.5.6 and Item I11.D of Annex A)

P.1B.D-12 revised deficiency reporting requirements (Generic Safety Issue
i1.0.4.1) (3.2.3)

P.1B.0-13 criteria for safety-related operator actions (Generic Safety Issue
B-17) (3.2.5)

P.1B.0-14 diesel generator reliability (Generic Safety Issue B-56) (3.2.6)

P.1B.0-15 allowable emergency core coolina system equipment cutage periods

(Generic Safety Issue B-61) (3.2.7)
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P.1R.0-16

P.1B.0-17

P.18.0-18

P.18.0-19
P.1B.0-20

P.1B.0-21

P.1B.0-22

P.1B.0-23

P.1B.0-24
P.1B.0-25

P.18.0-26

P.18.0-27

P.1B.0-28

P.1B.0-29

P.1B.0-30

P.18.0-31

P.1B.0-32

P.18.0-33
P.1B.0-34

veactor coolant pump seal failures (Generic Safety Issue 23)
(3.2.10)

bolting deqradation or failure (Generic Letter 91-17) (Generic
Safetv Issue 23) (3.2.12)

use of EPRI NP-5076 nn good bolting practices for bolted joints
(3.2.12)

bolting degradaticn or failure (Generic Safety Issue 29) (3.2.12)

effects of fire protection system actuation on safety-related
equipment (Generir Safety Issue 57) (3.2.13)

power-operated relief valve and block valve reliability (Generic
Safety Issue 70) (3.2.14)

anticipated transients without scram (Generic Safety Issue 75)
(3.2.16 and Item 1.B of Annex A)

unanalyzed reactor vessel thermal stress during natural convection
cooldown (Generic Safety Issue 79) (3.2.17)

control room habitability (3.2.18)

iow-temperature overpressure protection (Generic Saf>ty Issue 94)
(3.2.21)

piping and use of highly combustible gases in vital areas (Generic
Safety Issue 106) (3.2.23)

dyramic qualification and testing of large-bore hydraul ‘bbers
(Generic Safety Issue 113) (3.2.24)

reliability, operability, and on-line testability of tt~ rinal
actuation contacts in protection systems (3.2.25)

essential service water pump failures at multiplant sites (Generic
Safety Issue 130) (3.2.29)

guidelines for upgrading other procedures (Generic Safety Issue
HF 4.4) (3.2.33)

electronic display of procedures, ure ~f mixed types of procedures
from one control station to another, «nd use of active simulator
to validate procedures (3.2.33)

clarification of definition of local control stations (3.2.34)
centralization of safety functions (3.2.34)

development of a human factors verification and validation test
plan (3.2.35)
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P.18.0-35

P.1B.0-36

P.18.0-37
P.1B.0-38

P.1B.0-39

.18.0-40
.18.0-41
.18.0-42
.18.0-43
.18.0-44
.1B.0-45

. Jpal NS - USEE. ReEl e o B

.18.0-46
.18.0-47

-

.1B.0-48
.18.0-49
.1B.0-50
.1B.0-51
.1B.0-52
.1B.0-53
.1B.0-54
.1B.0-55
.1B.0-56
.1B.0-57
.18.0-58

T W 9 W W W ¥ W v 9O w9

Jcumentation of test activities for traceability and assurance
that all human factors requirements are addressed during test and
evaluation (3.2.35)

development of quantitative measures to assess human-system
performance (3.2.35)

uniform damping values (3.3.1)

modal combination of high-frequency modes for vibratory loads
(3.3.1)

safety implications of control systems (Generic Safety Issue A-47)

(3.3.3)

heat exchanger testing (3.3.4)

control of biofouling (3.3.4)

zebra russel fouling (3.3.4)

mid-loop operation (Item I.C of Annex A)

station blackout (Item 1.D of Annex A)

fire provection (Item 1.D of Annex A)

intersystem lcss-of-coolant-accident (Item 1.E of Anrex A)

core-concrete interaction - capability to cool core debris (Item
1.G of Annex A)

high-przssure core melt ejection (Item I.1 of Annex A)
containment performance (Item [.J of Annex A)

dedicated containment vent penetration (ltem [.K of Annex A)
equipment survivahility (Item 1.L of Annex A)

inservice testing of pumps and valves (Item 1.N of Annex A)
electrical distribution (Item 11.B of Annex A)

seismic hazard curves (Item I1.C of Annex A)

leak before break (Item I1.D of Annex A)

classification of main steamline of BWB (Item I1.E of Annex A)
containment bypass (Item II.G of Annex A)

level of detail (Item I1.J of Annex A)
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P.1B.0-59 prototyping (Item I1.K of Annex A)

P.1B.0-60 inspections, tests, analyses, aud acceptance criteria (Item 11.L
of Annex A)

P.1B.0-61 reliability assurance prooram (RAP) (Item II.M of Annex A)
P.1B.0-62 site-specific PRAs (Item I1.N of Annex A)

P.1B.0-63 severe-accident mitigation design alternatives (Item 11.0 of |
Annex A)

P.1B.0-64 generic rulemaking related to design certification (Item II.P of
Annex &)

P.18.0-65 regulatory treatment of non-safety systems (Item I11.A of Annex A)
P.16.0-66 definition of passive failure (Item II1.B of Annex A)

P.1B.0-67 thermal-hydraulic stability of the Simplified Boiling Water .
Reactor (Item II1.C of Annex A) :

P.1B.0-68 control room habitability (Item III.E of Annex A)

P.1B.0-69  radionuclide attenuation (Item II1.F of Annex A)

Chapter 2 - Power Generation Systems

P.2.0-1 safety valve design (3.4)

Chapter 3 - Reactor Loolant System and Reactor Non-Safety Auxiliary Systems ;

P.3.0-1 leak-testing of feecdwater system valve thut performs containment .
isoiation function (5.5) '

P.3.0-2 postaccident sampling system (7)
Chapter & - keactor Systems

P.4.0-1 rod insertion capability after an earthquake (2.2.6)

P.4.0-2 inservice inspection of reactor pressure vessel (RPV) internals
(2.3.2)

P.4.0-1 RPV thermocouples (3.3)

Chapter 5 - Engineered Safety Svsiems

P.5.0-1 Justification for 7&-nour design-oasis period for control room

habitability (2.1.1, 2.2, and 6.5)
P.5.0-2 need for activated charcoal filters (2.1.2)

P.5.0-3 timing of fission product release (2.1.3)
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P.6.0-2

turbine-generator building safe shutdown earthquake loadirg condi-
tions (4.4)

P.6.0-3 location of the control complex (4.5.4)

P.6.0-4 requirements and acceptance criteria for numan factors consider-
ations (4.5.4)

Chapter 7 - fueling and Refueling Systems

P.7.0-1 nondestructive testing of the spent fuel pool liner (2.3.1)

P.7.0-2 inservice testing regquirements for the spent fuel pool )iner
(2.3.1)

f.7.0-3 criticality of new fuel in new fuel storage facility (2.3.3)

P.7.0-4 rasiciogical consequences of a fuel handling accident (2.3.9)

P.7.0-5 source term for a fuel handling acrident (2.3.9)

P.7.0-6 incorrect water clarity requirement -eference (3.1.1)

Chapter 8 - Plant Cooling Water Systems

P.8.0-1

P.8.0-2

regulatory treatment of non-safety-related active systems (2.2,
3.1, 4.1, 5, and 7)

design requirements for the fuel nool cooling system (9)

Chapter 9 - Site Support Systems

P.9.0-1
P.9.0-2

P.9.0-3
P.9.0-4

P.9.0-5

P.9.0-6

P.9.0-7
P.9.0-8
P.9.0-9

balance-of-plant fire protection program (3)

independence of ventilation systems inside the containment to pre-
vent migration of smoke and hot gases (3.3.1)

roquirements for smoke-removal capabiiity (3.3.1)

safety classitication for heating, ventilating, and air condition-
ing (HVAT) systems (including pumphouse ventilation system) (8.2)

seismic Category 11/1 criteria for HVAC systems and components
(8.2.1 and §.4.1)

use of post filter instead of high-efficiency particulate air
filters (8.2.1)

thyroid ind beta ckin radiation dose requi:ements (8.2.2)
control room habitability following design-basis accident (8.2.2)

omission of fans for warehouse areas (8.2.5)
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P.10.0-42 guidance on tools to improve reliability and quality of software
(6.1.5)

P.10.0-43 definition of reasonable testing and degree of confidence to be
considered (€.1.5)

P.10.0-44 specification of the level of Jiversit in safety systems (6.1.6,
6.2.3, and 6.2.5)

P.10.0-45 guidance on performance of reliability evaluation (6.1.6)
P.10.0-46 reference to IEEE 1050-1989 (6.7.2 and 6.2.9)

P.10.0-47 compatibility between M-MIS equipment and its external power
supply systems (6.2.2)

.10.0-48 alarmed, self-diagnostic feature on clock update (6.2.3)
.10.0-49 guidance on position of sensor isolation valves (6.2.5)
.10.0-50 capacitance-iype pressure sensors (£.2.5)

.10.0-51 minimal acceptance review criteria for isolation device (6.2.6)
.10.0-52 voltage design of battery and dc systum (6.2.8)

.10.0-83  standards for surge suppression (6.2.8)

Y W Y © © W

.10.0-54 electromagnetic interference/radiofrequency interference
(EMI/RFI) considerations for wiring shields (€.2.9)

.10.0-55 specific grounding standards (6.2.9)

.10.0-56 use of qualified isoiators for wiring shields (6.2.9)
.10.0-57 requirements for signal reconstruction (6.3.3)
.10.0-2%  use of interrupts (6.3.3)

.10.0-59 redundancy of safety systems (6.3.4)

.10.0-60 selection of automatic or manual control (7.2)
.10.0-61 operation of plant vy load dispatcher (7.3.2)
.10.0-62 alternate means of inventory monitoring (7.13)
.10.0-63 clarification of actuation logic self-testirg (8.2.3)
.10.0-64 initiation of standby liquid control system (8.7)

" U W ™ v W W Vv v W

.10.0-65 inclusion of four elements in human facior: drganizational stru -
ture (3.1.2 of Appendix B)
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P.10.

0-66

scheduling of human facturs studies before start of control room
design process (3.1.3 of Appendix B)

P 10.0-87 guidance tu the M-MIS designer to overcome past problems (3.1.4 of
Appendix B)

P.10.0-68 guidance to improve interfaces botween the operator and the plant
(3.1.4 of Appendix B)

P.10.0-69 identification of human factors criteria, guidance, etc., that
were used as the supporting hases for M-MIS requirements (3.2.]1 of
Appendix B)

P.10.0-70 traceability of human factor:c requirements to criginal source
(3.2.2 of Appendix B)

P.10.0-71 method for establishing effective human factors rcguirements
(3.2.3 of Appendix B)

P.10.0-72 guidance on systems analysis (3.2.4 of Appendix B)

P.10.0-73 organization of plant informaiion (3.2.4 of Appendix B)

P.10.0-74 configuration of operator’'s work:tation (5.2.5 of Appendix B)

P.10.0-75 human factors guidelines for new technology (3.3 of Appendix B)

P.10.0-76 illumination levels (3.3 of Appandix B)

P.10.0-77 maintenance procedures (3.4 of Appendix B)

P.10.0-78 selection and qualification of plant personnel (3.5 of Appendix B)

P.10 0-79 training requirements for top-level personnel (3.6 of Appendix B)

P.10.0-80 human factors verification and validation test plan (3.7.1 of
Appendix B)

P.10.0-81 documentation of human factors test activities (3.7.2 of Ap-
pendix B)

P.10.0-82 team performance (3.7.4 of Appendix B)

Chapter 11 - Electric Power Systems

P.11.0-1 regulatory treatment of active non-safety systems (2.2.1, 3.2.2,
5.2.1, 5.2.4, 5.2.5, and 8.2.1)

P.11.0-2 clarification of terminology describing the role of non-safety
systems (2.2.1)

P.11.0-3 loss of non-safety ac power during shutdown conditions (2.2.6)
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5 VENDOR- OR UTILITY-SPECIFIC ITEMS

During its review of EPRI's ALWR Utility Requirements Document, the staff
identified items that were inadequately addressed in the document or were
issues that could not be addressed generically. These .tems will have to be
satisfactorily resolved during the staff's review of a vendor- or utility-
specific application (i.e., an application for final design approval and
design certification or a combined construction permit and operating license}.

As discussed in Section 1.2 of this report, the Requirements Document has no
legal or regulatory status and is not intended to demonstrate complete
compliance with the Commission’s regulations, regulatory guidance, or poli-
cies. It is not intended to be used as a basis for supporting final design
approval and design certification for a specific design, nor is it to be used
to substitute for any portion of the staff’'s review of future applications for
final design approval « .. design certification. Specifically, satisfactory
resolution of the items identified in this section for a vendor- or utility-
specific application will not, by itself, support a finding that the applica-
tion complies with the Commission’s regulatory requirements. The staf” will
perform a compiete licensing review of these applications using the Standard
Review Plan (NUREG-0800) and other appropriate Commission guidance. Satisfac-
tory resolution of the vendor- or utilitv-specific items constitutes only ore
portion of the staff's review.

The vendor- or utility-specific items for the entire Requirements Document,
provided by chapter or appendix with references to appropriate sections of the
SER chapter or appendix given in parentheses, are listed below. The designat-
ors in front of each issue provide a unique identifier for each issue. The
letter "E" or "P" indicates that the issue applies to evolutionary or passive
plant designs, respectively. The first number designatis the chapter in which
it is identified. The letter that follows designates the appendix, if
applicable. The letter V designates that it is a vendor- or utility-specific
item. The final number provides the sequential number assigned to it in
Section 1.5 of each chapter or appendix.

5.1 ¥ r- ility- ifi Pertaini he R iremen m
f v nary Plant Designs

The following is a list of vendor- or utility-specific items that are identi-
fied in the SER (Volume 2 of this report) on *he Requirements Document for
evolutionary plant designs.

Chapter 1 - Overall Reguirements
£.1.V-1 scope of mitigation features (2.1 and 2.4)

E.1.v-2 implementation of design characteristics intended to enhance acci-
dent resistance (2.2)

E.1.V-3 bounding analysis by standard site design parameters (2.3.1)
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E.1.v-8
£.1.¥-9
£.1.v-10
E.1.v-11
£.1.V-12
E.1.V-13

A.V-14
N=1%

m m™m ™M
ot

A |

™m
—

s

E.1.v-18

E.1.V-19
£E.1.V-20
£E.1.v-21

E.1.V-22

E.1.v-23

.1.V-24
V-25
.1.V-26
.1.v-27

m ™ ™ ™M
—

selection of initiating cvents and their frequency categorization
(2.3.2)

acceptance criteria for transient and accident analysis (2.3.2)
anticipated transient without scram response anal sis (2.3.2)

acceptability of analytical codes and methodologies for safety
analysis (2.5)

60-year plant life (3.3, 4.8.2, €.2, and 11.3)

operation of PWR with a secured reactor coolant pump (3.5)
defense-in-depth analysis (3.5)

event response capability (3.5)

fuel burnup requirements (3.6)

extended operating life of control blades and control >d assem-
blies (3.6)

safety classification (4.3.1)

seismic qualification by experience (4.3.2 and 4.8.1)
non-seismic building structures (4.3.2 and 4.7.2)
structural design and construction codes (4.4 and 4.4.1])

elimination of operating-basis earthquake from design (4.4.3,
4.7.3, and Appendix B)

definition of support group (4.4.3)
use of Appendix N of ASME Code, Section IIl (4.4.3 and 4.7.3)

analysis of vibratory loads with significant high-frequency input
(4.4.3)

use of nonlinear analysis to account for gaps between pipes and
piping supports (4.4.3)

probabilistic approach for changing existing loads and/or loading
combinations (4.5.1)

recurrence interval for wind loadings (4.5.2)
maximum ground water level (4.5.2)
precipitation for roof design (4.5.2)

snow loading (4.5.2)
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.1.V-28 detailed quantification of soil parameter:s (4.5.2)
.V-29  minimum margin against liquefaction (4.5.2)

.1.V-30 external hazards evaluation (4.5.2)

m m™m ™m ™M
—

.1.¥-31  number of full-stress cycles (4.5.2 and 4.8.1)

BE.1.V-32 site-specific SSE (4.5.2)

£.1.V-33  power spectrum density function of the time history (4.5.2)
E.1.v-34 external impact hazards (4.5.2)

.1.V-35 design temperature (4.5.2)

m m™m
—

.¥V-38 protection against surface vehicle bombs (4.5.3)

m
—

V-39 BWR safety/relief valve loads (4.5.4)

E£.1.V-40 NUREG-1061 methodology and acceptance criteria for leak before
break (4.5.5)

£.1.V-41 hydrodynamic loads from safety/relief valves (4.5.5)
E.1.V-42  suppression pool dynamic loads (4.5.5)

£E.1.V-43  design against internal-missile generation (4.5.5)
E.1.V-44 design of concrete containment (4.6.1)

E.1.V-45 load combinations for seismic Category I buildings and structures
(4.6.1)

E.1.V-46  desion of seismic Category I steel structures (4.6.1)

£.1.V-47 combination of pipe rurcure loads with seismic ‘loads for seismic
Category I structures (4.5 1 and 4.6.1)

.1.V-48  combination of loss-of-coolant-accident and SSE loads (4.6.1)
.1.V-49  load combinations for safety-related portions of the plant (4.6.2)
V=50 dyi..mic analysis techniques (4.7.2)

m ™M ™m m
B

.1.V-51 methodology for generating design response spectra or time histo-
ries (4.7.2)

E.1.V-52 structural damping values (4.7.2)
E.1.V-53 masonry walls in Category I buildings (4.7.2)

E.1.V-54  use of expansion anchor bolts - compliance with Office of Inspec-
tion and Enforcement Bulletin 79-02 (4.7.2 and 4.7.3)
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v-25
V-26
v-27
v-28
v-29
V-30
v-31

v-32
v-33
V-34
V-35

V-36
v-37
v-38
V-39
V-40
V-4l
V-42
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source term detinition (4.7)

event tree binni=; (*.8)

risk measures related to containment performance (4.8)

use of mean values for characterization of risk results (5.1)
assessment of risk measures (5.2)

calculation of offsite consequences (5 2)

importance analysis for input to reliability atsurance program
(6.1)

assessment of containment response (6.2)
source term (6.3)
scope and objective of human reliability analysis (HRA)(7.1)

process and criteria to confirm adequacy of human reliabil®
analysis (HRA) (7.2)

impact of advanced technologies on HRA (7.3)

function, task, timeline, and 1ink analy.zs (7.3)

generic data sources (7.3)

performance shaping factors and their evaluation tools (7.3)
quantification methods for HRA (7.3)

loss of offsite power frequency (Annex A)

site data (Annex B)

Appendix B to Chapter ) - Licensing and Regulatory Requiremerts and Guidar.e

E.1B.V-1 compliance of FUA/DC applications with Commission’s regulations and
guidance (1.3)

E.1B.¥-2 issue resolution for FDA/DC reviews (1.3)

E.1B.V-3 elimination of missile provisions (2.1.2)

E.1B.V-4 dynamic seismic analysis of main steam piping and condenser
(2.3.1.1 and Item I1.E of Annex ()

E.1B.V-5 main steamline classification (2.3.1.1 and Item [1.E of Annex C)

E.1B.V-6 seismic analysis and plant walkdown of turbine building (2.3.1.]
anc Item 11.€ of Annex C)

Program Summary 5-7

PR e

I e i e e e e e R RN == IR R AR TR TR

)
N N R EEE—




N ™m ™M ™M

e e e e i B

B R R R R R RO RO RO RO R R~

AB.V-T

AB.V-8
18.v-9

JAB.V-10
AB.V-11
JAB.V-12
AB.V-13

1B.¥-14

JAB.V-15

1B.V-16

1B.V=17

.1B.V-18

1B.V-18

1B.V-20

.18.v-21
JB.V-22
.18.V-23

JAB.V-24
.18.V-25

1B.V-26

plateout considerations for main steam piping and valves (2.3.1.2
and Item 111.F of Annex ()

reactor pre sure vessel level instrumentation system (2.4.1)

source term (2.5.2. 1, 2.5 2.2, Item 1.B of Annex A, and Item [.A of
Annex ()

compliance with Branch Technical Position MTEB 6.1 (2.5.2.2)
fission product cleanup analysis (2.5.2.2)
deletion of ~harcoal adservers (2.5.2.2)

dedicated contaiumei® vent penetration (2.5.3 and Item |.K of
Annex ()

decoupling of operiting-basis earthquake (OBE) from safe shutdown
earthquake (SSEz in seismic design of structures (Generic Safety
Issue A-40) (3.2.7)

deletion of OBE dlmpinx values in seismic design of structures
(Generic Safety lssue A-40) (3.2.7;

use of algebraic sum method for modal combination of high-froquency
modes for vibratory loads (Generic Safety Issue A-40) (3.2.7)

use of spectral peak shifting techniques in lieu of spectral
broadening (Generic Safety Issue A-40) (3.2 7)

plant-specific design and arrangement of control systems (Ceneric
Safety Issue A-47) (3.2.9)

conformance to 10 CFR 50.34(f) hydrogen control requirements
(Generic Safety Issues A-48 and 121) (3.2.10 and 3.2.46)

reliability of emergency diesel generators (Generic Sarety ls-
sue B-56) (3.2.14)

resolution of Generic Safety Issues 2 and 110 (3.2.18 and 3.2.42)
resolution o Generic Safety Issue 15 (3.2.19)

independent reactor coolant pump seal cooling during station
blackout (Generic Safety Issue 23) (3.2.20)

resolution of Goeneric Lufety Issue 24 (3.2.21)

d;siggadotails on threaded fasteners (Generic Safety Issue 29)
(3.2.22)

reduction of biofouling in open-cycle service water and componernt
cooling water systems (Generic Sofety Issue 51) (3.2.23)
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E.1B.V-27 recolution of Generic Safety Issue 57 (3.2.24)

E.1B.V-22 resolution of Generic Safety Issue 73 (3 2.26)

E.1B.V-29 equipment classification and vendor interface for reactor trip
system components (Generic Safety Issue 75) (3.2.27)

E.1B.V-30 2-week requirement for corrective maintenance (Generic Safety
Issue 75) (3.2.27)

E.1B.V-31 preventive maintenance and surveillance program for reactor trip
breakers (Generic Safety lIssue 75) (3.2.27)

£E.18.V-32 resolution of Generic Safety Issue 76 (3.2.28)

E.1B.V-33 cooldown rate in natural convection cooldown analysis (Generic
Safety Issue 79) (3.2.29)

E.1B.V-34 Jow-density storage racks in spent fuel pool for most recently dii-
charged fuel (Generic Safety Issue 82) (3.2.30)

E.1B.V-35 plant-specific design and arrangement for control room holttng.
ventilating, and air conditioning (HMVAC) system (Generic Safety
issue B3) (3.2.31)

E.1B.V-36 design of emergency filter units (Generic Safety Issue 83) (3.2.31)

E.18.V-37 design details for contro)l room capacity following a design-basis
accident (Generic Safety Issve 83) (3.2.31)

E.1B.V-38 design details for control room HVAC systems in the smc'<e remova)
mode (Generic Safety Issue 83) (3.2.31)

E.1B.V-39 resolution of Generic Safety Issue 87 (3.2.33)

E.18.V-40 adequacy of low-tempera.ure overpressure protection design (Generic
Safety lssue 94) (3.2.34)

E.1B.v-4] ?geguagy of BWR water level redundancy (Generic Safety Issue 101)

As 31}

E.1B.v-42 interfacing system design details (Gener.c Safety lssue 105)
(3.2.39)

E.1B.V-43 inservice tostin? programs and technical specifications for appro-
priate pressure isolation valves (Generic Safety Issue 105)
(3.2.39)

E.1B.V-44 resolution of Generic Safety Issue 10€ (3.2.40)

£.1B.V-45 environmental qualification and inservice inspection and testing of
large-bore hydraulic snubbers (Generic Safety Issue 113) (3.2.43)
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£.18.v-47

E.1B.V-48

£.18.V-49

£.18.v-50

.18.V-51

1B, V-52
-18.V-53
.1B.V-54
AB.V-55
.1B.V-56
1B.V-57
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£.1B.V-58
E.1B.V %)
£.18.V-60

u;ezof prestressed concrete containments (Generic Satety Issue 118)
(3.2.44)

reliability, operability, and on-1ine testability of protection
system final actuation contacts (Generic Safety Issue 12u) (3.2.45)

operator training program ard emergency operating procedures
related to initiating feed-and-bleed cooling (Generic Safety
Issue 122.2) (3.2.50)

auxiliary feedwater analyses (Generic Safety lssue 124) (3.2.52)

operational aspects of electrical power reliability (Generic Safety
Issue 128) (3.2.56)

resolution of Generic Safety Issue 130 (3.2.57)

resolution of Generic Safety ls.ue 132 {3.2 58)

resolution of Generic Safety Issue 135 (3.2.59)

resolution ot Generic Safety Issue 142 (3.2.60)

resolution of Generic Safety issue 143 (3.2.861)

resolution of Generic Safety Issue 151 (3.2.62)

assessment of safety service water system failure modes and contri-
butions to core damage frequency and identification of dominant
accident sequences (Generic Safety lssue 153 (3.2.83)
resolution of Generic Safety Issue HF 4.4 (3.2.64)

resolution of Generic Safety Issuc HF 5.1 (3.2.65)

resolution of Generic Safety 'ssue HF 5.2 (3.2.66)

Chapier 2 - Power Generation Systems

e e B A e L

£.2.V-1 safety valve design (3.4)

£.2.V-2 attachment loads for safety and relief valves (3.4)
£.2.V-3 side stream condensate polisher (4.3)

£.2.V-4 condens.te makeup system raw water pretreatment (6.4)
Chapter 3 - Reicuor Coolant System and Reactor Non-Safety Sy -ems
£.3.V-1 power supplies for power-operated relief valves (3.3)
£.3.V-2 pressurizer heater power source control design (3.4)

E.3.V-3 chemica, 2nd volume control system design (6.2)
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Chapter 4 - Reactor Systems

E.4.V-1 reactor pressure vessel fatigue design criteria (2.3.2)
£.4.V-2 BWR thermal-hydraulic stability performance during an anticipated
transient without scram (4.2)
E.4.V-3 ?:Rz?uclear and thermal-hydraulic design for extended cycle operation
£.4.V-4 effect of electric protective assemblies on reactor protection system
power supply requirements (5.3)

E.4.V-5 ?gﬂzghermal-hydraulic stability and xenon stability characteristics

E.4.V-6 PWR fuel design for load-follow ng capability (7.2)

E.4.V-7 60-year service 1ife for conirol rod drive mechanisms (8.2)

Chapter 5 - Engineered Safety Systems

£.5.V-1 containment performance criteria for severe accidents (2.1)

E.5.V-2 metal-water reaction and hydrogen generation and control during a
severe accident (2.3 and 6.5.1)

E.5.V-3  fire protection (2.5)

£.5.V-4 diesel generator start time (3.2)

£.5.V-5 detailed LOCA analysis concerning core spray for BWRs (4.1)

E.5.V-6 safety classification of containment spray system (4.4 and 7.2)

£.5.V-7  suppression pool bypass leakage (4.5 and 7.2)

£E.5.V-8 suppression pool temperature-monitoring system (4.%)

E.5.V-9 intersystem LOCA (5.2)

£.5.V-10 oneration of RHR system with reduced reactor coolant system inven-
tory (Generic Letter 87-12) (5.2)

E.5.V-11 shutdown rick (5.2)

£.5.V-12 feed-and-bleed capability (5.4)

£.5.V-13 safety depressurization and vent system (5.4, 5.5, and 6.6.5)

£.5.V-14 use of remote manual valves on essential lines that are rot part of
the engineered safety systems (6.2)

£.5.V-15 Type C leak testing (6.2)
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£.6.V-6

£.6.V-7

£.6.v-8

6.V-9

6.V-10
6.V-11
6.V-12
6.V-13

™ ™M M ™m ™

™

6.V-14
£E.6.V-15
£.6.V-16

£.6-V-17

£.6-V-18
£.6-V-19

6.V-20
.6.V-21
6.V-22
.6.v-23
6.v.24
6.V-25
.6.V-26
6.V-27
.6.Y-28

m ™m ™m m M M M M ™

compliance with the requirements of Three Mile Island (TMI) Action
Plan Item 11.B.2 (2.3)

details of shielding design and shielding computer codes (2.3, 2.4,
and 4.2.8)

effect of site-specific topography on standard overall site arrange-
ment (3.1)

flooding protection design requirements (3.3.1)

alternative seismic restraint devices (4.2.3)

piping and instrument line support design (4.2.4)
description of airborne radiocactive material sources (4.2.5)

potential high-radiation areas, shielding, and measures for minimiz-
ing exposure (4.2.8 and 4.2.9)

review of coatings against SRP Section 6.1.2 (4.2.10 «nd 4.3.2)
use of epoxy-coated reinforcing bars at intake structures (4.2.11)

features to ensure H2 concentre.ions do not exceed detenation
1evels (4.3.2)

eIigination of diagonal rebar in reinforced-concrete containment
(4.3.2)

floor size for reactor vessel cavity/drywell (4.3.2)

des;gn features that preclude potentially lethal radiation levels
(4.3.3)

containment access control (4.3.3 and 4.3.4)

details of desion of BWR reactor building (4.4.2)

details of design of PWR auxiliary buiiding (4.4.3)
turbine-generator building seismic design loading (4.5.2)
details of design of BWR turbine-generator building (4.5.4)
details of design of radwaste facility (4.6.3)

details of emergency onsite power supply facility (4.6.4)
details of HVAC design for ccntrol complex (4.6.5)

details of design of technical support center (4.6.6)
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Chapter 7 - Fueling and Refueling Systems

£.7.V-1 quality group classification of components for new and spent fuel
storage racks (3.2.1)

£.7.V-2 radioiogical consequences of fuel handling accident (3.2.2)
£.7.¥-3 protection against tampering during refueling activities (3.2.4)
£.7.V-4 design of the overhead bridge crane (6.1.2)

£.7.V-5 radiological consequ.nces of fuel cusk drop accident (6.5)
E.7.V-6 design of the fuel handling system (7.1.2)

E.7.¥-7 reactor disassembly and servicing equipment for BWRs (7.5%)
Chapter 8 - Plant Cooling Water Systems

£.8.V-1 pump ninimum flow line or recirculation line design (3.2)
£.8.V-2 reduction of surveillance testing (3.2)

£.8.V-3 availability of emergency power supply for the fuel pool cooling and
cleanup system following a design-basis accident (9)

Chapter 9 - Site Support Systems

£.9.V-1 fire protection review (3)

£E.9.V-2 fire hazard analysis (3.2.2)

£.9.v-3  smoke removal capability (3.3.1)
E.9.V-4  security hardware on fire doors (3.3.1)

£.9.V-5 separation of redundant shutdown equipnent in the containment
(3!3!1)

£E.9.V-6 control room cable fires (3.4.9)
£.9.V-7 security area devitalized during unit shutdown (5.1)

E.9.v-8 operability of safety-related systems in areas with shared HVAC
systems (8.2.1)

£.9.V-9 criteria for design of HVAC ductwork (8.2.1)

£.9.V-10 HVAC design for PWR auxiliary building (8.2.5 and 8.4.4)

E£.9.V-11 HVAC design for miscellaneous areas (8.2.6)

£.9.V-12 charcoal filters in contairment purge system (Branch Technical
Position CSB 6-4, NUREG-0800) (8.4.2)
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£.9.V-13 design, equipment, and instrumentation for laboratories (9)

£.9.V-14 determination of airborne iodine concentration during an accident
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10,
.10,
10,
.10,

10,
10,
10,
10.

A0
10.
10.V-18 reliabiliLy analysis (3.5.4)

(Item 111.D0.3.3 of NUREG-0737) (9)

V-1  software protection (2.3)

N=2  level of automation (2.3)

V-3 review «f equipment used for displays to the operator (2.3)

V-4 methods to ensure operator alertness (2.3)

V-5  additional criteria for developing technology (2.3)

.¥-6  independence of verification and validation review teams (3.1.2)

V-7 use of cummercial compilers for software usad in safety systems

(3.1.2)
V-8 dedication of commercial-grade software (3.1.2 end 6.1.2)
V-9 use of commercial-grade equipment (3.1.2)
V-10 complexity of M-MIS (3.1.3)

V-1i clarification of requirements for analysis and validation testing
of M-MIS (3.1.3)

V-12 use of unproven technology (3.2.2)
V-13 operator aids (3.4.5)
V-1¢4 quantitative reliability criteria (3.5)

V-15 est;blishment and use of reliability and availability estimates
(3.5)

V-16 selection of equipment failure modes (3.5.1 and 6.2.7)

V-17 maintenance frequency (3.5.2)

.10.V-19 component reliability of M-MIS (3.5.4)
.10,
.10,
.10.

V-20 overall reliability of M-MIS (3.5.4)
V-21 minimum tests for continuous on-line testing (3.6.1)

V-22 automatic reconfiguration after failure detecticn {3.6.4)
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.10.V-47

™

.10.v-48
.10.v-49

~

~

.10.V¥-580
.10.V-51

™

£.10.v-52

£.10.v-53

™~

.10.V-54
£.10.V-55
.10.V-56

Laal

£.10.V-57
£.10.v-58
£.10.v-59
£.10.v-60
£.10.v-61

£.10.v-62
£.10.v-63
£.10.V-64
E.10.V-€5
E.10.V-66

£.10.v-57
5.10.7‘58

configuration control of software purchased through software clear-
inghouses (6.1.2)

guidance on convolution of software structure (6.1.3)

behavior of commercial software when assumpticns are
violated (6.1.3)

guidance on memery protection {6.1.3)

separation of Jatabases for redundant safety-related devices
(6.1.3)

definition of reasonable testing and sufficient degree of confi-
dence (6.1.5)

specification of the level of diversity in safety systems (6.1.6,
60203)

specific methcds used to meet the requirement for diversity (6.).6)
elimination of EMI (6.2.2)

compatibility between M-MIS equipment and its external power supnly
systems (6.2.2)

signal validation methodology (6.2.2)

capacitance-type pressure sensors (6.2.5)

minimal acceptance review criteria for isolation device (6.2.6,
EMI/RFI consider *"ons for wiring shields (6.2.9)

;gs;o;;tion state of control system components after lo.s of power

setting resolution for control parameters (6.3.3)
requirements for signal re .onstruction (6.3.3)

use of interrupts (6.3.3)

continuous self-testing of actuation logic (8.3.2)

radiation monitor placement, calibration frequency, and emergency
power provisions (10.2.1)

compliance with Item I1.F.1.3 of NUREG-0737 (10.2.1)

criterta for airborne radicactivity monitors (19.2.1)
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£.10.V-69 14-day maintenance criteria for M-MIS for reactor protection
system, plant control system, and plant nformation and monitoring
systems (GSI 75) (Appendix B)

£.10.V-70 procedures to assess unscheduled reactor shutdowns (GSI 78)
(Appendix B)

£.10.V-71 safety implication of instrumentation and control systems
(US] A-47, GSI 76) (Appendix B)

F.10.V-72 inclusion of computer specialist on design and review teams (3.1 of
Appendix D)

£.10.V-73 establishment of Q-1ist and associated equipment 1ist (GSI 78)
(Appendix B)

£.10.V-74 handling of vendor interface (GSI 75) (Appendix B)

£.10.V-75 evaluate neutron monitoring system M-MIS (7.4)

£.10.V-76 reliable operation of reactor trip breaker (GSI 75) (Appendix B)

£.10.V-77 design of BWR water leve! instrumentation (GSI 101) (Appendix B)

£.10.V-78 operator training and emergency operating procedures concecning
feed-and-bleed operations (GSI 122.2) (Apperdix B)

£.10.V<79 humar factors organization (3.1 of Appendix D)

£.10.vV-80 acovustical environnents in operating control areas (3.7.6 of
Appendix D)

£.10.V-81 design reference documents include IEEE P10?23/0D5 (3.7.6 of
Appendix D)

£.11.v-1 environmental qualification test criteria for electrical power
system (2.2)

t.11.%-2 safety classification of loads (2.2.1)

E.11.V-3 minimization of Class 1f components (2.2.4)

£.11.V-4  instrumentation and controls for electric moturs (2.2.5)

E.11.V-5 compliance with NFPA Codes and Standards (2.2.6)

E.11.V-6 integrity of electrical cable penetration .eais ouring a tire
(2.2.6)

E.11.¥-7 integrity of bus duct penetrations during a fire (2.2.6)

E.11.V-8 review of IEEE standards pot endorsed by reguiatory guides (2.2.7)
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£E.11.

£.11
k.11

£.11
£E.11
£.11
£.11
‘ £.11

£.11
E.4l

£.1]
E.11

£.11
E.11

£E.11

E.11

% &

N-10
N=1]

V=12

V13

N-14

¥-18

N-le

N=17
V-18

N-19
¥-20

N-21
V=22

V=23

V=24

V-25

review of the actual setpoint criteria used for sizing thermal
overloads (2.2.9)

1'mitation of total voltage distortion to 3 percent (4.2.4)

2ffects of electrical faults on the coastdown capability of the
reactor coolant pumps and reactor internal pumps (4.2.5)

use of combustion turbine generator as alternate pnwer source
during shutdown (5.2.1)

continuous rating “ersus short-term rating for sizing the combus-
tion turbine generator {5.2.3)

inclusion of the pressurizer heaters in the diese)l generator power
analysis (5.2.4)

continuous rating of the diesel generators to include emergency
lighting (5.2.4)

capability of the diesel generators to power safety buses in a
protected bus configuriytion (5.2.5)

emergency diesel engine startirg system (5.2.6)

e:c;ggncy diese)l engine fuel oil _torage and transfer system
(5.2.6)

allowed outage time for load center (6.2)

impact of loss of ac or dc bus on stigle-failure protection in
safety-related systems (7.2.1)

outage time fc~ dc safety buses in a BWR plant design (7.2.2)

common backup ac power sources for safety-related uninterruptible
power supplies (7.2.4)

design of the continuous ac lighting in safety-related areas and
access routes cutsid2 the main control room (8.2.1 and 8.2.2)

method of integrating the emergency lighting system with the normal
Tighting in the main contro)l room (8.2.3)

acceptability of lighting system for closed-circuit television
system (8.2.4)

! Chapter 12 - Radioactive Waste Processing Systems

! £.12
!

£.12.V-1

N-2

i;pgts and releases from the radioactive waste processing systems
('o cl)

use of demonstrated technology (2.2.1)
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5.2 Vendor- or Utility-Specific Items Pertaining to the Requirements Document

A

lant Degigns

The following is a 1ist of vendor- or utility-specific items _aat were
identified in the DSE® on the Requirements Document for passive plant designs,

Chapter 1 - Overall Requirements

P.1.V-1 implementation of design characteristics intended to enhance acci-
dent resistance (2.2)

P.1.V-2 bounding analysis by standard site design parameters (2.7.1)

P.1.v-3 ?;I;C;;on of initiating events and their frequency categorization

P.1.V-4 acceptance criteria for trarsient and accident analysis (2.3.2)

P.1.v-5 ?;sgizg plant anticipated transient without scram response analysis

P.1.V-6 operator actions 72 hours after accident (2.3.2)

P.1.¥-7 use of 72-hour design basis (2.3.2)

F.i.¥-d  technical basis for scvere-accident management program and emergency
operating procedures guidelines (2.3.4)

P.1.V-2  acceptability of analytical codes and methodologies for safety
analysis (2.5)

P.1.V-1C defe e-in-depth analysis (2.5 and 3.5)

P.1.V-11 60-year plant life (3.3, 4.8.2, 8.2 and 11.3)

P.1.V-12 operation of PWR with a secured reactor coolant pump (3 %)

P.1.V-13 fuel burnup requirements (3.6)

P.1.v-14 :;t:?ded sperating life of control blades and control rod assemblies

P.1.V-15 safety classification (4.3.1)

P.1.V-16 seismic qualification by experience (4.3.2 and 4.8.1)

P.1.V-17 non-seismic building structures (4.3.2.3 and §4.7.2.10)

P.1.V-18 structural design and construction codes (4.4 and 4.4.1)

P.1.V-19 elimination of operating-basis earthquake from design (4.4.3, 4.7.3,

and Appendix B)
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P.1.V-45

P.1.V-46
P.1.V-47

-
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.1.v-48

Jd.V-49
.1.V-50
-1.¥-81
1.V-82
V-53
1.V-54
.1.V-8%
1.V-56
1.V-57

Y W w w© W w © v
—

.1.V-58
1.v-59
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methodology for generating design spectra or time histories
(4.7.2.5)

structural damping values (4.7.2.6)
masonry walls in Category | buildings (4.7.2.7)

use of expansion anchor bults - compliance with Office of Inspection
and Enforcement Bulletin 79-02 (4.7.2.8 and 4.7.3)

stability of shell-type structures under compression (4.7.2.9)
~s¢ of ASME Code Cases N-4]1 and N-420 in sare analysis (4.7.3)
use of ASME Code Case N-4]) (4.7.3)

construction of ccre support structures (4.7.3)

design fatigue curves (4.7.3)

use of zinc to reduce radiation tie:ds (5.2.7)

grinding controls for PWRs (5.3.1.1)

use of Alloy 600 (5.3.1.3)

effect of fabrication processes on intergranular stress corrosion
cracking (5.3.1.8)

selection of seal, gaskets, and protective coatings (5.3.5)

aging of calle insulations and other electrical materials (5.3.6)
use of hydrogen water chemistry for the advanced BWR design (5.5.2)
plant-specific reliability assurance program (6.5)

inspection of construction activities (7 and 11.13)

installed operating-phase security system (7)

reliability of modular consiruction (7)

inspection and verification of security locks robotically (8.3)

compliance of FDA/DC applications with Commission's regulations and
guidance (10)

issue resolutiun for FDA/DC reviews (10)
inspections, tests, analyses, and acce; ance criteria (10)

implementation of simplification objective (11.4)
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implementation of standardization objective (11.5)

inservice testing requirements for the essential non-safety-related
components (12.2.1 and 12.2.3)

quarterly testing of pumps and valves (12.2.2)
check valve testing methods (12.2.2)
full-flow testing of check valves (12.2.2)

provisions to test hydraulically and pneumatically operated valves
under des‘gn-basis differential pressure and flow (12.2.2)

qualification testing of active and non-active motor-operated valves
(MOVs) (12.2.2)

technical concerns regarding MOVs (12.2.2)

leak r;te testing for individual containment isnlation valve
(12.2.2)

frequency and extent of disassembly and inspection of safety-related
pumps (12.2.3)

Appendix A to Chapter ] - PRA Key Assumptions and Groundrules

P.IA.V-1 long-term decay heat removal in the PRA (1.6)

P.1A.V-2  Justificat’.n of mission items and success criteria (2.10)

P.1A.V-3 reliability data (2.11)

P.1A.V-4 review of core-damage-sequence binning (4.1)

P.1A.V-5 review of actual groupings of the accident sequences into plant
damage states (4.2)

P.IA.V-6 review of the evaluation of containment leakaye paths (4.3)

P.1A.V-7  computer codes for in-plani sequence assessment (4.4)

P.1A.v-8 verification that the referencs site parameters identified in /umnex
B are consi.*ent with revised 10 CFR Part 100 (5.2)

P.IA.V-9 differences in computer codes used for calculating offsite conse-
quences (5.2)

P.1A.V-10 source terms for representative accident sequences bounded by the
physically based source term (6.3)
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Apperdix 8 to Chapter 1 - Licensing and Regylatory Requirements aid Guidance

P

P

1B,

.18.
18,

18.

1B.

1B,

1B,
1B,

.18.
.18,
.18B.

18B.
1B,
1B,

1B.

18,
" b

18,

1B,

V-1

V-2
V-3

V-4

V-8

V-6

V-7
V-8

V-9
v-10
V-1

V-12
v-13
v-14

V-15

V-16
v-17

v-18

v-19

P.18.V-20

compliance of FDA/DC applications with Commission's
» ulations and gt nce (1.2)

issue resolution for FDA/DC reviews (1.2)

dynamic seismic analysis of main steam piping and condenser (2.3.1]
and Item 11.E of Annex A)

main steamline piping classification (2.3.1 and Item !1.E of
Annex A)

seismic analysis of turbine building (2.3.]1 and Item I].E of
Annex A)

plateout con. serations for main steam piping and valves (2.3.1
and Itev 111 F of Annex A)

reactor vessel level instrumentation system (2.4.1)

dedicated containment vent penetration (2.5.4 and Item |.K of
Annex A)

fission product leakage control (2.5.2 and Item 111.F of Annex A)
fission product cleanup system (2.5.2 and Item II1.F of Annex A)

automatic emergency core cooling system switch to recirculation
(Generic Safety Issue 24) (3.2.11)

bolting degradation or failure (Generic Safety Issue 29) (3.2.12)
detached therm=] sleeves (Generic Safety lssue 73) (3.2.15)

failure of high-pressure covlant injection steamline withuut isola-
tion (Generic Safety Issue B7)(3.2.20)

adequate leak test requirements for pressure isolation valves in
inservice testing programs and technical specifications (3.2.20)

identification and design of interfacing systems (3.2.22;

1mplem;ntation of procedures for electrical power reliability
(3.2.27)

leakane through electrical isolators in instrumentation circuits
(Generic Safety Issue 142) (3.2.29)

availability of chilled water systems and room cooling (Generic
Satety lIssue 143) (3.2.20)

reliability of recirculation pump trip during ar anticipated
transient without seram (Generic Safety Issue 151) (2.2.31)
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P.1B.V-21 lous of emergency service water system (Generic Safety Issue
183) (3.2.32)

i P.1B.V-22 spectral peak shifting (3.3.1)

Chapter 2 - Power Generation Systems

P.2.V-1 turbine bypass system flow capacity (3.2)

p.2.v-2 attachment loads for PWR safety and relief valves (3.4)

P.2.V-3 design adequacy of side stream polisher (4.3)

Chapter 3 - Reactor Coolant System and Reactor Non-Safety Auxiliary Systems
P.3.v-1 vent and drain design (2.1.2)

i P.3.v-2 reactor coolant interface systems design (2.1.7, 3.1, and 5.1)

E P.3.V-3 specific performance requirements and acceptance criteria for
= active non-safety atxiliary systems (2.2, 6, and 8)

P.3.V-4 safety analyses of the abnormal conditions associated witt loss of
a feed pump or load rejection (3.2)

P.3.v-5 acceptability of operation with reactor coolant pump(s) out of
. service (3.2)

P.3.V-6 Tow-temperature overpressure protection system design details (3.3)

P.3.V-7 design analyses to confirm the capability and reliability of the
passive decay heat removal system (3.4)

l P.3.V-6 specific design requirements for reactor vessel level instrumenta-
| tion system (3.5)
)

P.3.V-9 design details of the man-machine interface system for steam
generator water level control (4.5)

. P.3.V-10 design details to mitigate erxcessive leakage of main steam isola-
tion valves (5.4)

P.3.V-11 d:sign details tor automatic reactor vessel overfill protection
(5.5)

P.3.V-12 design details for PWR auxiliary systems, i.cluding chemical and
volume control system, against criterion in Standard Review Plan
Section 9.3.4 (6)

P.3.V-13 design details for reactor shutdown cooling ~mp seals (9)

P.3.v-14 a?eauate vendor assessment of shutdown and low-power-opsration
risk (9)
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boration of water for fuel handling and storage (2.2.8)

fuel assembly reconstitution (2.3.3)

condensaticn carryunder limitation (3.2)

experimental data for divided-chimney design (3.2 and 4.2.1)
B¥R stability (2.2.4 and 4.2.1)

decay ratio limits and analysis methods and procedures (4.2.1)
LOCA analysis methodology (4.2.]1 and 7.2.1)

load-following and maneuvering capability (4.2.1 and 7.2.1)
methodology to achieve BWR stability /4.2.1)

fuel burnup requirements (4.2.2 and 7.2.2)

two-cycle fuel channel lifetime (4.2.4)

control rod assembly lifetime (4.2.6 and 7.2.3)

control rod scram time (5.2)

control rod assembly malfunctions in BWR accident analyses (5.2)
protection of scram pilot solenoid valves (5.3)

thermal shield removal (6.3)

P.4.¥-17  reacter pressure vessel level instrumentation (6.3)

P.4.V-18 negative moderator temperature coefficiert limit (7.3)

P.4.V-19 fuel rod bow penalties (7.3)

P.4.V-20 control rod drive mechanism lifetime (8.2)

Chapter 5 - Engineered Safety Systems

P.5.V-1 decontamination factor for containment system (2.1.7)

P.5.v-2 challenge from inadvertent opening of the DPS (2.2)

P.5.V-3 safety-grade provisions for the fire protection system (2.3)
P.5.V-4 LOCA calculations justifyirg removal of core spray system (4.1)
P.5.V-5 manual standby 1iquid control system iritiation (4.5)
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P.6.V-17 use of ANSI/ASME NOG-1, 1983 (4.2.3)
P.6.V-18 design of the control coiplex (4.5.4)

P.7.¥-1 design of the overnead bridge crane (2.3.2)

P.7.v-2 high-radiation areas (2.3.7)

P.7.¥-3 reactor disassembly and cervicing equipment for BWRs (3.1.2)
Chapter 8 - Plant Cooling Water Systems

P.B.V-1 design requirements for the chilled water system (8)

P.8.V-2 time-delay allowance for fuel pool cooling capability (9)

Chapter 9 - Site Support Systems
P9V separation of redundant shutdown equipment in the containment
(3.3.1)

P.9.v-2 underfloor or ceiling control room cable fires (3.4)
P.9.V-3 security area devitalized during unit shutdown (5.1)

P.9.v-4 s;curity for components that manipulate vital isolation valves
(5.2.1)

P.9.V-§ ngn;safety—related auxiliary systems within the protected area
(5.2.1)

P.9.V-6 sabotage vulnerability analysis (5.2.2)

P.9.V-7 charcoal filters in air filtration systems (8.2.4, 8.2.5, 8.3.3,
£.4.1, and £.4.2)

P.9.V-8 safety classification of fuel facility ventilation supply subsystem
(8.2.4)

P.9.v-9 safety classification of PWR auxiliary building ventilation supply
subsystem (8.4.2)

Chapter 10 - Man-Machine Interface Systems (M-MIS)
P.10.V-1 acceptable interpretations of requirements (1)
P.10.V-2 software protection (2.3)

P.10.V-3  “evel of asutomation (z.1)

P.10.V-4 defense-in-depth and crvogs 'ty analysis (2.3 and 4.5)
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10.V-5  review of equipment used for displays to the operator (2.3)
J0.V-6  methods to ensure operator alertness (2.3)

,10.V-7  additional criteria for developing technology (2.3)

.10.V-8  independence of verification and validation revi: + teams (3.1.2)
J0.V-9  use of commercial-grade equipment (3.1.2)

J0.V-10 complexity of M-MIS (3.1.3)

J0.V-11 use of unproven technology (3.2.2)

10.V-12 quantitative reliability criteria (3.9)

J0.V-13 selection of equipment failure modes (3.5.1 and 6.2.7)

A0.V-14 maintenance frequency (3.5.2)

J0.V-15 reliability analysis (3.5.4)

.10.V-16 automatic reconfiguration after failure detection (3.6.4)
.10.V-17 surveillance period of automatic testing features (3.6.8)
.10.V-18 autom.tic bypass initiation (3.6.10, 3.6.13, and 3.6.14)
L10.V-19 module software concerns (3.7.4)

.10.V-20 bypass and test lockouts during on-line repairs (3.7.6)
.10.V-21 main control room staffing (4.2)

.10.V-22 alarm suppression techniques (4.3.3)

Y TV T O W W © W W W WV W W W W 9WLV W O v

.10.V-23 wuse of "dial-up" telephone-type portadble radios for security
purposes (4.6.3)

P.10.V-24 wunauthorized access to equipment in remote snutdown sta*ions
(4.9.1)

P.10.Vv-25 computer ruom within the main control room security boundary
(4.9.1)

.10.V-26 design of emergency operations facility (4.9.4)
.10.V-27 modification of security boundaries during an emergency (4.9.4)
.10.V-28 data storage methods (4.9.4)

- v © v

.10.V-29 compliance of perimeter intrusion alarm system with 10 CFR 73..a(h)
(5.2.1 and 5.2.5)

|
l
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.10.¥-30 signal transport delay (5.2.5)

.10.V-31 analog-to-digital and digital-to-analog converters (5.7)
10.V-32 coftware requirement specification (6.1.2 and 6.1.6)
.10.V-33 wverification of software (6.1.2)

Y © W v v

.10.V-34 documentation of testing and verification of commercially available
software (6.1.2)

©

.10.V-35 configuration control of software purchased through software
clearinghouses (6.1.2)

.10.V-36 specific methods used to meet the requirement for diversity (6.1.6)
.10.V-37 elimination of electromagnetic interference (6.2.2)

.10.V-38 signal validation methodology (6.2.2)

T v w ©

.10.V-39 restoration state of control system components :fter loss of power
(6.3.2)

.10.V-40 setting resolution for control parameters (6.3.3)
.10.V-41 neutron monitoring M-MIS (7.4)

.10.v-42 selection of variables for automatic actuation (8.2.3)

T v w

.10.V-43 radiation monitor placement, calibration freouency, and emergency
power provisions (10.2.1)

.10.V-44 compliance with Item I1.F.1.3 of NUREG-0737 (10.2.1)
.10.V-45 criteria for airborne reactivity monitors (10.2.1)
.10.V-46 operating philosophy (2 of Appendix B)

Y ®w v T

.10.V-47 use of mockups, prototypcs, and simulators (2 of Appendix B)
Charter 11 - Electric Power Systems

P.11.V-1 reliance on the non-safety electrical systems beyond 72-hour
period (2.2.2)

P.11.V-2 reliance on the nun-safety electrical systems to achieve cold
shutdown (2.2.2)

P.11.V-3  applicable regulations and regulatory guidances thav are not
addressed in Chapter 11. (2.2.3)

P.11v-4 minimization of Class 1€ components (2.2.4)

Program Summary 5-31

T R SR RERRENRAER™~

P Ty ——

N1 p—

- T R









v

>

"




.
"
»
! b
»
. "
[
0
’

"
+
!
we
" ~ :










R —

e e

I

T S S e VT SRS~

p———

June 4, 19€5

October 15, 19385

October 15, 1985

December 2, 1985

December 3, 1985

NDecember 27, 1985

January 24, 1986

March 7, 1986

March 24, 1986

Program Summary

topics. Discussion of expanded format and agenda of
April 11, 1985, NRC Policy Committee and EPRI Utility
Steering Committee meeting requested.

Letter from D. H. Moran, NRC, to EPRI, summarizing April
4, 1985, meeting with EPRI Ut1lity Steering Committee for
LWR Standard Plant Design Evalua*tion in Bethesda,
Maryland, regardin? status of EPR. . dustry ALWR program
and of safety and licensing issues.

Letter from D. H. Moran, NRC, to EPRI, summarizing August
27 and 28, 1985, working meetings in Bethesda, Maryland
of EPRI and NRC project and t--X manzgers regarding
listed generic safety ssues affecting EPRI/industry ALWR
Utility Requirements Document. Agenda and summary of
remaining and forecast issues enclosed.

Letter from D. H. Moran, NRC, to EPRI, summarizing
September 12, 1985, quarterly meeting with EPRI ctility
Steering Committee for LWR Standardized Plant De: ign
Evaluation regarding status of ALWR program. Agenda,
viewgraphs, and 1ist of attendees enclosed.

Letter from D. H. Moran, 4RC, to EPRI, summarizing
October 28-3u, 1985, working meetings with EPRI ard NRC
project managers regarding resolution of generic safety
and licensing issues. Agenda, list of attendees, and
summary of remaining and new issues enclosed.

Letter from C, F. Sears, EPRI, to NRC, forwarding draft
"NRC Issue and Document Review Process for EPRI/Industry

Advanced LWR Program." Comments requested by January 15,
1986.

Letter from D. H. Moran, NRC, to EPRI, summarizing EPRI
Utility Steering Committee for LWR Standardized Plant
Design Evaluation and NRC Policy Committee meeting on
December 3, 1985, in Bethesda, Marjyland, regarding stalus
of ALWR program. List of attendees, a‘enca, and handout.
enclosed.

Letter from T. P. Speis, NRC, tc EPRI, forwarding com-
ments on topical report submitted on December 3, 1985,
regarding ALWR Requirements Document, Chapter 1.

Laotter from T. P. Speis, NRC, to EPRI, commenting on
draft material regarding ALW" pregram asd NRC review
process. Draft submittal good description of program to
date and good base to develop NUREG on ALWR program.

Letter from C. F. Sears, EPRI, to NRC, forwarding
“Advanced LWR Plant Optimization Subjects for Chapter 1
of Reguirements Document." Optimization subjects
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June 5, 1986

June 6, 1986

June 10, 1986

June 30, 198¢

July 8, 1986

July 8, 1986

September 9, 1986

Octoc.r 15, 1986

December 9, 1986

Program Summary

addressed current reqgulations that might be overly
conservalive. Response requested by April 30, 1986,

Letter from D. H. Moran, NRC, to EPRI, summarizing March
12, 1986, meeting with ALWR Utility Steering Committee
regarding current status of ALWR program. List of
attendees, agenda, and related information enclosed.

Letter from T. P, Speis, NRC, to EPRI, responding to
request for review and opinion of "Advanced LWR F ant
Optimization Subjects for Chapter 1 of Requiremen  Docu-
ment." Optimization subjects in conformance with August
8, 1985 severe-accident policy.

Letter from D. H. Mcran, NRC, to EPRI, forwarding trip
report of attendance at May 5-7, 1986, working meetings
with EPRI regarding draft Chapter 2 of Utility
Requirements Document and NUREG-1197, "Advance Light
Water Reactor Program - Program Management and & ff
Review Methodology." Viewgraphs, agenda, and related
information enclosed.

Letter from EPRI to NRC, forwarding executive summary of
ALWR Utility Requirements Document.

Letter from C. F. Sears, EPRI, to NRC, discussing program
to develop ~equirements for ALWRs to resolve generic
safety and licensing issues applicable to future LWRs,
t?;ough NRC, EPRI, and ALWR Utility Steering Committee
efforts.

Letter from C. F. Sears, EPRI, to NRC. forwarding
infremation on four safety and ‘icen ing issues from
“roarice list of issues being evaluated for resolution via
tPRI ALWR program, for comment

Letter from D. H. Moran, NRC, to EPRI, summarizing ALWR
Utility Steering Committee and NRC Policy Committee July
8, 1986, meeting in Bethesda, Maryland, regarding en-
closed 1ist of agenda items, including ALWR program
support. Supporting documentation enclosed.

Letter from C. F. Sears, EPRI, to NRC, forwarding
Chapter 2 of ALWR Utility Requirements Document. "
Chapter contained utility requirements for main and
extraction steam, feedwater and condensate, ct mical
addition, condensate makeup purification, and auxiliary
steam.

Letter from T. P. Speis, NRC, to EPRI, responding to July
8, 1986, request for comments on topic papers regarding
Chapter 3 of ALWR Utility Requirements Document. Recom-
mended that pump seal issue be resolved.
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May 27,

May 31,

June 1,

June 5,

June 5§,

June 9,

June 12,

June 15,

June 18,

June 22,

June 30,

Program Summar,

1987

1987

1987

1987

1987

1987

1987

1987

1987

1987

1987

Letter from P. H. Leech, NRC, to EPRI, requestinrg
additional information on Chapter 2 of ALWR Utility
Requirement Documznt. Comments and questions by NkC and
Scientech, Inc., provided in Enclosures 1 and 2 re-
spectively. Response expected by September 1, 1987.

Letter from Duke Power Company, Westinghouse tlectric
Corporation, and CYGNA Energy Services, to NRC,
forwarding FPRI NP-5159 "Guidelines for Specifying Inte-
grated Computer-Aided Engineering Applications ‘or Elec-
tric Power Plants,” .

Letter to NRC forwarding comments on the executive
summar y for EPRI's ALWR Utility Requirements Document.

Letter from H. N. Berkow, NRC, to R.T. Dewling, acknowl-

edging receipt of May 6, 1987, letter commenting on /'WR

Utility Requirements Document executive summary. Comments
forwarded to EPRI for consideration in preparing rest of

Requi:ements Document.

Letter from H. N. Berkow, NRC, expressing appreciation
for June 1, 1987, comments on ALWR Utility Reouirements
Document executive summary. Letter forwarded to EPRI for
information.

Letter from H. D. Curet, EPRI, to NRC, forwarding revised
page 4 of "Technical Evaluation of Chapter 2: Power
Generation System of Advanced LWR Utility Requirements
Document . "

Letter from P. H. Leech, NRC, o EPRI, requesting
additional informetion on Chapter 2 cf ALWR Utility
Requirements Document, including description of live
locding for valve packing developed by Atomic Energ. of
Canada, Limited (AECL) for CANDU plants, in accordance
with May 27, 19€7, request.

Letter from L. J. Ybarrondu, NRC contractor, to NRC,

i .rwarding "Independent Assessment of Advanced LWR
Utility Requirements Document," final monthly progress
report for May 1987.

Letter from E. E. Kintner, tPRI, to NRC, forwarding
Revisions C of Chapters 3 and 4, of ALWR ULility
Requirements Document for review.

Letter from P. Leech, NRC, to EPRI, summarizing Jung 17,
1987, meetiny with EPRI represeniatives in Bethesda,
Maryland, regarding briefing of new NRC reviewers of ALWR
Utility Requirements Cocument. List of attendees and
viewgraphs enclosei.

“Standard Plant Reviews Program Plan"
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June 30, 1937

June 30, 1987

Juily 9, 1987

July 20, 1987

July 22, 1987

September 17, 1987

September 24, 1987

September 24, 1987

Uctober 6, 1987

October 12, 1987

November J3, 1587

Program Summary

Letter from EPRI, to NRC, forwarding Revision 0 of
Chapter 4 of ALWR Utility Requirements Document.

Letter from EPRI, *o NRC, forwarding Revision 0 of
Chapter 3 of ALWR Utility Requirements Document.

Letter from E. E. Kintner, EPRI, to NRC, forwarding six
topic papers on generic issues pertaining to Chapters 1,
3, and 4, and optimizat .on subiect paper regarding
Chapter 3 of ALWR requirements document.

Letter from P. H. Leech, NRC, to EPRI summarizing July 1,
1987, meeting with EPRI and Chairman of ALWR Utility
Steering Committee regarding ALWR rrogram. List of
attendees and viewgraphs enclosed.

Letter from E. E. Kintner, EPRI, to N'C, responding to
May 21, 1987, request to provide description of QA
program applied during preparation of ALWR U'tility
Requirements Document. QA program not called for
according to SRP Section 17.1 and Regulatory Guide 1.28.

Letter frum €. E. Kintner, EPRI, to NRC, forwerding
response to May 27 and June 12, 19°7, questions and
comments on Chapter 2 of ALWR Utility Requirerments Docu-
ment. Chapters 3 and 4 under NRC review. Chupter 5
should be available for review by end oy Novenber.

Letter from R. W. Hernan, NRC, to ACRS, forwarding
September 24, 1987, DSeR on Chapter 1 of ALWR Utility
Requirements Document. Additional DSERs on subsequent
chapters to be prov.ded when complete. Information would
support ACRS Qctober 6, 1987, meeting.

Letter from L. S. Rubenstein, NRC, to EPRI, forwarding
DSER on Chapter 1 of ALWR Utility Requirements Document.
Findings generally favorable to ALWR program.

Transcript of ACRS Standardization of Nuclear Facilities
Subcommittee meeting on October 6, 1987, in Washington,
D.C. Pp 1-205. Supporting documentation enclosed.

Letter fror J. C. Devine, EPRI, to NRC, commenting on
proposed new SRP Section 3.6.3 regarding
leak-before-break evaluation procedures. Proposed
approach would -everely limit application of

leak-b~fore 5 .k technology for future plants and not
achi e intent of General Design Crite:ion 4 of Appendix
A to 10 CFR Part 50.

Letter from P. H. Leech, NRC, to EPRI, requesting
additional information on ALWR Utility Reguirements
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November 24, 1987

Decembar 1, 1987

December 8, 1987

December 11, 1987

January 19, 1988

January 25, 1988

January 25, 1988

January 27, 1988

February 5, 1988

February 18, 1988

Yrogr - Summary

D cument, Chapters 3 and 4. Schedule fir review of
Chapters 3 and 4 based on receipt of response by
Jecember 31, 1967.

Letter from A. €. Scherer, Combustion Enjineering, Inc.,
to NRC, forwarding proposed Advanced Reactor Severe
Accident Progranm resolutions for four remaining
NRC/Industry Degraded Core Rulemaking (IDCOR) severe-
accident issues., Six valid DOE/IDCCR resolutions (o be
adopted in developing System 80+ design. Concurrence
requested.

Letter from L. S. Rubenstein, NRC, to EPRI, forwarding
list of significant technical issues that might arise
during reviu. of evolutionary standard ALWR plants.
Comments reguested.

Leiter from E. E. Kintner, EPRI, to NRC, forwarding
Revision 0 of ALWR Utility Requirementc Document, Chap-
ter & for review.

Letter from P. H, Leech, NRC, to EPRI, reguesting
additional ir"nrmation cn Chapters s and 4 of ALWR
Utility Requirements Document. Notificatiun requested in
case responce delayed more than 2 to 3 weeks peyond
December 31, 1987.

Letter from L. S. Rubenstein, NRC, to EPRI, forwarding
status report on technical reviews of standardized plant
designs fo* January 1988. Probiem meeting listed input
dates requested within 1 week of receipt of letter.

Letter from 0. Crutchfield, NRC, to EPRI, forwarding

information on ALWR performance goals. Information

assembled after discussion with knowledgeable NRC staff .
members and during January 19, 1988, aeeting with EPRI ﬂ
representatives. ?

Letter from £E. E. Kintner, EPRI, to NRC, forwarding ’
additional information on Chapters 3 and 4 of ALWR :
Utility Requirements Documen® in response to all but two 7
questions in November 13 and December 11, 1987 letters. :

Letter from L. S. Rubenstein, NRC, to EPRI, requesting {
~dditiona! information regarding design goals addressing j
severe-accident re]egses. Response requested withi~ 30 ]
days of letter date.

1
.aetter from Director, Office of Nuclear Reactor E
Regulation, to EPRI forwarding revised DSER on Chapter 1 Q
of ALWR Utility Requirements Document. f

Letter from L. S. Rubenstein, NRC, to EPRI, forwarding “
DSER cn Chapter 2 ALWR Utility Requirements Document. ]
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February 18, 1988

March 18, 1988

March 25, 1988

March 28, 1988

Ap-it 4, 1988

April 6, 1988

May 13, 1988

May 3i, 1988

June 8, 1983

Program Summary

Utility requirements in Chapter 2 are in general
agreement with WRC guidelines and regulatory requirements
for power generation system involved.

Letter from L. S. Rubenst2in, NRC, to Committee to Keview
Generic Requirements (CRGR), forwarding DSER on Chapter 2
of ALWR Utility Requirements Document and informing CRGR
members and staff of progress in reviewing Requirements
Document .

Letter from P, H. Leech, NAC, to EPRI, reguesting
additional information on Chapter 5 of ALWR

Utility Pequirements Dccument. Current schedule of
reviéw based on receipt of response b, April 29, 1988.
Noti‘ication expected it delay anticipated.

Letter from L. S. .ubenstein, NRC, to EPRI, forwarding
safety ovaluation of recommended mod fications of
Regulatory Guide 1.76, "Design Basis Tornadv for Nuclear
Power Plants." NRC irterim position constitutes con-
servative redu tion of design-basis winds for use by EPRI
until revision available.

. .er from E, E. Kintner, EPRI, to NRC, forwarding
responses to Questions 36 and 40 to resolve NRC comments
regarding ALWR low temperature overpressuie protection
requirements.

Letter from P. H. Leech, NRC, to €PRI, requesting
additional information C. chapter 5 of ALWR Utiiity
Requirements Oocumeint. Response to questions reguested
by April 29, 1988.

Letter from E. E. Kintner, EPRI, to KK(, providing
initial response to January 27, 1988, ouestions on ALWR
Utility Requireme:ts Cocument re?arding implenentaticn of
public safety criteria. Probabilistic risk assessment
(PRA) key assumptions and grouncrules to be submivted in
September 1982 to provide more detail.

Letter from L. S. Rubenstein, NRC, Lo EPRI, forwarding
DSER on chapter 3 of ALWR Utiiity Requirements Document.
Docuwent in gentral agreement with NRC guidelines based
on Januu~y 25 and March 25, 1963, letters regarding
reactor coclant ¢, stem and nonsafety auxiliary systems.

Letter from Director, Office of Niclear Reactor
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