NUCLEAR ENERGY INSTITUTE

May 31, 1994

Mr. Dennis Cruichfield
Associate Director for

Advanced Reactors and License Renewal
Office of Nuclear Reactor Regulation

LS. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Crutchfield:

By letters dated March 24, 1994, the NRC staff provided two of the applicants for
design certification (General Electric (GE) and ABB-Combustion Engineering (CE)) with
review guidance for Certified Design Material (CDM), including inspections, tests,
analyses, and acceptance criteria (ITAAC). These letters requested comments on the
draft guidance. We would like to express our appreciation for the opportunity to provide
comments on the draft guidance. We believe that such guidance will in the future help
design certification applicants prepare their CDM, help facilitate the NRC staff's review
of the CDM, and help minimize potential disputes regarding the appropriate contents of
the CDM. The staff initiative in preparing this guidance is commendable.

In addition, the NRC staff has also received GE's memorandum documenting
CDM form, scope and content understandings established during interactions on the
ABWR.

On behalf of the industry (including all three design certification applicants: GE.
ABB-CE, and Westinghouse), the enclosed comments are provided for NRC staff
consideration.!

In general, the draft guidance is consistent with the approach taken during
preparation of the CDMs for the evolutionary plants. As a result, almost all of our
comments are in the nature of clarifications. rather than disagreements with the staff's
approach. Our comments are summarized in Enclosure 1. Marked-up pages containing
suggested clarifications to the staff's draft guidance on the ABWR and System 80+ are
provided in Enclosures 2 and 3, respectively.

"'Note that Appendix D. on instrumentation and control systems, and Appendix H, on CDM examples, were not
mchl\de&) ih the Mtih 24 material provided for industry review.
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Mr. Dennis Crutchfield |
May 31, 1994 i
Page 2 |

We trust this information is helpful to NRC staff finalization of this useful |
guidance document. We would welcome the opportunity to review a subsequent draft of
the document, including any general introductory material and appendices. |

Please contact me should vou have any questions or if we can be of further
assistance to your efforts.

Sincerely,

nager, Techmical Division

RNN/RIB/ljw
Enclosures




Enclosure |

The attached mark-up provides, for NRC staff consideration, specific wording

changes consistent with the comments in this enclosure.

Comment

No,

to

Comment

As a general comment, we recommend that the CDM review guidance
include an up-front explanation describing its purpose. In particular, the
guidance should state that it does not pre-empt, and is not intended to pre-
empt, the rule itself, SECYs and SRMs issued by staff and Commission, the
FDA., the FSER, or the multitude of technical agreements achieved and
documented between staff and design certification applicants. The purpose
of the guidance is to retrospectively document the process that was
generally applicable to formulation of Tier 1 for a particular design. but not
to impose independent requirements on a design certification applicant.
The guidance should state that there may be other acceptable alternatives to
suggestions recommended in the guidance, and that issuance of an FDA
constitutes the NRC's determination that the applicant has satisfied the
guidance, even where deviations occur. Finally, the guidance should note
that, where deviations occur between it and other regulatory documents,
those other documents should be presumed to govern.

At several places (e.g.. pp. 1, 2. 7, B-1, B-3, B-18), the draft guidance refers
to significant or key features or functions. These statements should be
clarified to refer to significant or key safety features or functions, since
there are many features or functions that may have significance for
economic or other reasons unrelated to safety.

The discussion of the change process on pages 2 and 4 of the draft guidance
does not precisely track the language of 10 CFR § 52.63 and the
Commission's Staff Requirements Memoranda. These statements should be
modified accordingly.

At several places (pp. 2. 3), the draft guidance refers to the change process
for the standard safety analysis report (SSAR). These statements should
refer to the change process for Tier 2, since it will be the DCD. not the
SSAR, that will be the focus of possible future changes.
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At several places (pp. 2-3, B-13), the draft guidance refers to treatment of
Tier 2* issues (i.e.. pre-designated unreviewed safety questions). We note
that the manner in which Tier 2* is implemented and the specific Tier 2
information to be so designated have not been precisely determined at this
time. For instance, it has not been determined that Tier 2* areas will be
labeled "unreviewed safety questions.” The implementation of Tier 2* is
being focused on as part of preparation of evolutionary plant DCDs. The
noted sections of the draft CDM guidance may warrant revision depending
on the results of these activities.

At several places (pp. 3-4). the draft guidance states that the purpose of
ITAAC is to verify that the as-built facility conforms with the approved
design and applicable regulations. These statements should be modified to
conform with the language in 10 CFR 52.47(a); i.e., the purpose of design
certification ITAAC is to verify that the as-built facility conforms with the
certified design.

The last paragraph of page 5 of the draft guidance addresses the design
acceptance criteria (DAC) for the control room and instrumentation and
controls (1&C). Additionally, this paragraph states that failure to satisfy the
DAC acceptance criteria for one phase will require a repeat of that phase.
This statement should be modified to indicate that a repeat may be required
(there may be corrective actions that would obviate the need for a complete
repeat of that phase of the DAC).

The description of Tier 2 on page 6 should modified to be consistent with
the description of Tier 2 on page 1 of the draft guidance.

The first paragraph on page 6 of the draft guidance states that all
information necessary for the staff's safety finding must be in the SSAR, not
just on the docket. This statement goes beyond what is required under Part
52 and should be deleted. For example, 10 CFR 52.47 states that the design
certification application shall include a probabilistic risk assessment (PRA);
it does not require that the PRA be part ¢f thc SSAR.

The first paragraph of page 7 of the draft guidance states that non-safety-
related features are typically only described in the Design Descriptions with
no corresponding ITAAC. However, to the extent that non-safety-related
features perform safety-significant functions, GE and ABB-CE have
provided ITAAC for such features.
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The discussion of alarms on pages B-3 and C-5 should be modified to be
consistent with the discussion of alarins at other places of the draft guidance
(e.g.. page B-12).

Page B-3 of the draft guidance states that Tier 1 should identify the
electrical power source for equipment. This statement should be modified
to indicate that such identification is only needed for Class 1E sources, not
for non-safety-related sources.

At several places (pp. B-4, B-7, C-4), the draft guidance lists information in
the Design Descriptions that need not have a separate ITAAC. This list
should include safety and seismic classifications.

The last paragraph of page B-5 of the draft guidance states that the Tier |
figures should include the valves shown on the SSAR P&ID, with certain
exceptions. This statement may inadvertently result in the inclusion of
valves in Tier 1 that have no safety-significant function. This paragraph
should be modified to indicate that the Tier 1 figures should include the
valves with a significant safety function, and that certain types of valves
generally do not fall into that category.

At several places (pp. B-6, B-15, B-19), the draft guidance states that
certain fail-safe positions should be shown on Tier 1 figures. As a general
rule, Tier 1 figures for the Advanced Boiling Water Reactors (ABWR) do
not show any valve positions. The statements in the draft guidance should
be modified to indicate that the appropriate fail-safe positions will be
discussed in either the text or figures.

At several places (pp. B-8, F-3). the draft guidance states that the basic
configuration ITAAC applicable to welding "includes” ASME pressure
boundary welds. This welding ITAAC pertains only to ASME pressure
boundary welds, and the draft guidance should be modified accordingly.

Page B-11 of the draft guidance states that the motor operated vaive (MOV)
ITAAC includes the MOVs shown on the figures. This statemeut should be
modified. because there may be some MOVs shown on the figures that do
not perform an active safety function and therefore are not within the scope
of the MOV ITAAC.
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At several places (pp. B-11, F-3), the draft guidance states or implies that
all piping systems will have an ASME hydrostatic ITAAC test. These
statements should be modified to indicate that only ASME piping systems
will have an ASME hydrostatic ITAAC test.

Page B-14 of the draft guidance states that the proper operation of valves
anad pumps in general will be verified by ITAAC for system functional tests.
The systems functional tests will verify the proper operation of the system
as a whole. not necessarily every valve and pump in the system. The draft
guidance should be modified accordingly.

Page B-14 of the draft guidance states that roadmaps contain a cross-
reference between transient and accident analyses parameters and ITAAC.
Per NRC agreement, the roadmaps in the SSAR need not contain such a
reference. and the draft guidance should be modified accordingly.

Page C-3 states that the Greybeard comments should be considered for Tier
1 treatment, but notes that the staff does not agree with all of their
comments. This statement does not provide useful guidance and should be
deleted. To the extent that the Greybeard comments were accepted and are
significant. the draft guidance already reflects their comments.

Page F-3 of the draft guidance states that the ASME hydrostatic ITAAC test
will verify weldirg and bolting. This statement should be modified to use
the language of the ITAAC: i.c.. the purpose of this test is to verify pressure
integrity.

Page F-4 of the draft guidance states that the welding ITAAC may involve a
records review. This statement should be deleted because the welding
ITAAC requires an inspection, incluaing NDE, for welds.

There are several matters that are not appropriate topics for inclusion in the
certified design, including programmatic provisions for maintenance and
operations, design and construction processes (except as provided in 1he
basic configuration ITAAC and DAC). and portable equipment and
consumables. The draft guidance should be expanded to explain that these
matters need not be addressed in Tier 1. The following language is
suggested for inclusion as Item 15 on p. B-4 or perhaps in the front section
of the guidance:
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Several matters are not appropriate topics for inclusion in the
certified design. These matters include the following:

Programmatic provisions - The Design Descriptions
shoutd focus on the physical characteristics of the
facility. The Design Descriptions should not contain
programmatic requirements related to operating
conditions or to operations, maintenance, or other
programs because these matters are controlled by other
means such as the Technical Specifications.

Design and construction processes - The Design
Descriptions  for systems should discuss the
configuration and performance characteristics that the
systems and components should have after
construction is completed. In general. the Design
Descriptions should not discuss the processes that will
be used for designing and constructing a plant because
the safety-function of a system or component is
dependent upon its final as-built condition and not the
processes used to achieve that condition. Exceptions
to this general guidance include welding, seismic
qualification, and environmental qualification (which
are the subject of the basic configuration ITAAC), and
the generic ITAAC for piping.

Portable equipment and consumables - In general, the
Design Descriptions should address fixed design
features expected to be in place for the lifetime of the
facility, and not portable equipment and replaceable
items that are controlled through operational related
programs.

The standard ITAAC eutries at Appendix G differ in some aspects from the
standard ITAAC entrics agreed to between ABB-CE and staff for System
80+ and actually used by ABB-CE in the Tier 1 production process. Note
that GE's standard entries cnd ABB-CE's standard entries also differ
somewhat. We suggest that staff attach to each guidance the standard
entries actually used for each design.



Consideration should be given to providing a general description of Design
Acceptance Criteria (DAC) and the potential differences between Tier 1 for
a DAC and Tier 1 for other systems. The additional elaboration may fit
prior to the last paragraph on p. 2 of the guidance.

In at least two places (p. 5, Column 2 discussion, 5th sentence) and p. B-16
(Item 4), the guidance indicates that where methods of ITAAC
demonstration are described in the SSAR, reference should be provided in
the SSAR to the associated ITAAC. By agreement between the NRC staff
and industry, references to CDM, including ITAAC, are not required in the
SSAR. Thus, the draft guidance should be modified accordingly.



Enclosure 2
(<E COMMENTS

CERTIFIED DESIGN MATERIAL/ITAAC
REVIEW GUIDANCE

REVIEW RESPONSIBILITIES

Primary - A1l Branches.

1. AREAS OF REVIEW

The rule that certifies a standard reactor design will reference a Design
Control Document (DCD). The DCD will set forth the design-related information
that a referencing applicant must conform with. The DCD includes the Tier 1
information that is certified by the rule and the Tier 2 {nformation that is
approved by the rule. The Tier ] information will consist of the design
descriptions, ITAAC, site parameters, and interface requirements. The Tier 2
information consists of the SSAR with deletion of proprietary information,
conceptual designs, etc. The guidance on form and content of a DCD is under

preparation by PDST. The change proceis for Tier | and 2 15 set forth in the
certification ru1g§ B pEAr

:Y;" ™

An application for Design Certification mus® provide inspections, tests,
analyses, and acceptance criteria PITAAC). 'f an applicant for & combined
Ticense (COL) references a certifisd standa design, then the ITAAC from the
certified design must apply to thosc portior: of the facility wnich are
covered by the design certification. There’rre, when reviewin design
certification ITAAC, it is important to remember that they will be used at the
COL stage. The explicit requirement for ITAAC, from 10 CFR 52.97(b) and as
revised by the Energy Policy Act of 1992, 1s set forth below:

The Commission shall identify within the combined Yicense the inspec-
tions, tests, and analyses, including those applicable to emergency
planning, that the license shall perform, and the acceptance criteria
that, if met, are necessary and sufficient to provide reasonable
assurance that the facility has been constructed and will be operated
in conformity with the license, the provisions of the Atomic Energy
Act, andﬁ&be Commission’s rules and regulations.
\'&fi’(n
The 1,4:1 of detail in any particular ITAAC should be proportional to the
safety significance of the systems, structures, and components (SSC) covered
by tfat ITAAC. The Design Descriptions for an $SC should contain the signifi- | onmem
cantifunctions and bases for that SSC. Further guidance on selection of the
design information that should be extracted from the application for design # |

certification and included in the Design Description and ITAAC is described
below.

-

The information and review guidance herein is consistent with the staff's
proposals to the Commission in SECY $2-287, "FORM AND CONTENT FOR A DESIGN
CERTIFICATION RULE." This guidance is subject to change as a result of the

1 February 1993
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Commission's review. If necessary, this guidance will be revised and reissuec
following the Commission’s decision on SECY 92-287.
mawn A nle o

1. Design Description ,kﬂ?:‘,..-v- "bj He AL
) fon

The Design Description (DD ometimes called Tier ] Cesign Description)

|consists of narrative and simplified schematic drawings which will be
( incorporated intg the Design Certification Rule for a parti~ular stardard
o design. The DD wWill be incorporated into the NRC's Part 52 Regulations
. ~ |and will be effective for the 1ife of the Certified Design approval and
&~ will be effective for the 1ife of a facility which 1s 1icensed pursuant to
@ Certified Design. Changes,to the DD following the design certification
#  |rulemaking require s finding by the NRC that the change is needed to
assure adequate protect::n The change re$u1rcs ci:;er an order or P
another rulemaking to effett the change he net effect %s to provide a

very high threshold for chinge by the NRC once the rule

is issued. \ o ;v»py i vaLr“uc ,T%(Jagv_j,h oflect ab M
W SGCQ*MT - fimt 4 corhbcqhow
(oo™ | The staff should ensure that gignificant (features of the certified design

%' application contained in the SSAR upon which the staff is relying to reach
its safety conclusion are captured in the DD. The specific features or
commitments which are to be included in the DD are a matter of staff
Judgment. Two important factors should be balanced in reaching a decision
to incorporate information into the DD: (1) the safety significance of
the design feature or commitment to the staff's safety decision, and (2)
an evaluation of whether 1t 1s 1ikely or not that the design feature or
commitment will need to be changed in the future. If the staff concludes
that 1t 1s 1fkely that the details of a particular design feature or
commitment will change then 1t 1s appropriate to 1imit the amount of
detail in the DD. For example, 1f current technology is changing and the )
staff concludes 1t s inappropriate to specific a particular technology by X
rulemaking; then the level of detail in-the DD should be 1imited to '
functional requirements and/or broad commitments. Additiona) detail as to
how the functional requirements and/or broad commitments will be met must
be specified in sufficient detail in the SSAR for the staff to reach its
safety decision. The detail in the SSAR would thus be similar to an NRC
\ Regulatory Guide fn that the SSAR would describe an acceptable, but not her 3
the only acceptable method, of meeting the DD functiona) requirements f"'
\and/or broad commitments. However, in order to make changes to the-SSAR a
Ticensee must use a 10 CFR 50.59-11ke process to determine if the change
impacts the DD or ITAAC or creates an unreviewed safety question. The
use of Design Acceptance Criteria is another example where the preferred
approach is to have functional requirements and/or broad commitments in
the DD and detailed information in the SSAR to specify an acceptable
method for meeting the DD.
- Tier o
c ™ The staff must also be tognizant of the fact that a licensee under Part 52
» 5 | may make changes to SSAR material under a 10 CFR 50.59-11ke process
v provided the change does not impact the DD or ITAAC or create an unre-
viewed safety question. Thus a Ticensee may make changes to material in
the SS5AR upon which the staff relied in approving an acceptable method for
meeting the DD. The staff proposed in SECY 92-287 that certain SSAR

o
s il
o

A

¥ 2
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material not be allowed to be changed without prior NRC approval of the
change. This SSAR material would be identified in the staff's SER and
would require either an amendment to the Combined Operating License (COL)
or would require the change to be identified fn the COL application and
revicwed and approved by NRC as a part of the COL proceeding. The
following statement should be used in the staff’s SER to identify materia)
in the S5AR which the staff concludes may not be changed without prior NRC

approval:
(.«wjp "any change to [this commitment) would involve an unreviewed
i safety question and, therefore, requires NRC review and approval
5\1 prior to implemantation. Any requested change to [this commit-

ment] shall either be specifically described in the COL applica-
tion or submitted for license amendment after COL fssuance.”

The commitment identified in the above statement needs to be specific to
the information in the SSAR upon which the staff has relied in the SER.
For example, the specific SSAR sections or text for which this conclusion
applies must be identified.

Defining in advance that material in the SSAR which 1f changed would
constitute an unreviewed safety question should be used rarely. In
discussions with the Commission, NUMARC and GE on the ABWR review, the
staff has indicated that it believes that SSAR material which would Tikely
receive this special treatment would be 1imited to: Design Acceptance
Criteria and fuel and control rod design details which are in Topical
Reports referenced in the SSAR. A1l cases where the staff includes the
above quoted statement in fts SER are to be reviewed and approved by the
cognizant ADT Division Director. The staff's basis for each case must be
specified in the SER and must provide the rationale for its decision that
\:‘change would constitute an unreviewed safety question.

v Tier &

" | The staff has proposed in SECY $2-287 that 311 chan?es to S5AR material by

o @ COL Ticensee be reported to the NRC and that the licensee’s evaluation

" include the basis for its determination that the change does not involve
an unreviewed safety question. NRC can take enforcement action if it
determines that a licensee change involved an unreviewed safety question
or was inconsistent with the DD or ITAAC. Wheiher or not the NRC fdenti-
fies [commitments] which if changed would in NRC's view constitute an
urreviewed safety question, the COL applicant or licensee is responsible
to identify and review all changes and determine that each change before
implementation does not constitute an unreviewed safety question.

2. INSPECT]ONS, TESTS, ANALYSES AND ACCEPTANCE CRITERIA (ITAAC)
7 (ertivied déSq»’ Ci»\f."'}(ﬁ»hp
« The purpose o{(}TAAC is to verify that the as-built facility conforms with

CG”K; the \approved design.aad_apalicablo_:c?ul;%sonc. If the licensee demon-
%7 Istrates that ITAAC are met, then the licensee will be permitted to load

fuel. Therefore, I1TAAC must be necessary and sufficient to provide the
NRC with reasonable assurance that the facility should be authorized to
Toad fuel. The Design Descriptions should be based upon this requirement
for JTAAC. As a result, the ITAAC must verify the significant design

3 February 1983
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(ﬁﬂ“wffeazures, from the Design Descriptions, snd—the-applicablorequirements
g STt are i v
Topereation.—
| mf, NR( 9@0\9/1"

part of the certified design information. In order to provide stability

by @ new change process. This process will onXy allowichanges to the

. ITAAC for the certified designithat are approved through a rulemaking
N | process and meet the adequate protection standard

L needs to careful about the information included the certified Design

Descriptions and ITAAC. The information that is

because it will be difficult to change and information that will nead to

be changed must not be included, such as details of the nuclear fuel

design. A lower change standard will apply to information that is ;

approved by the NRC but not certified. r a/€ Prlaary W

The scope of ITAAC at the design certification stage is limited to, and
pust be consistent with, the SSC that are in the certified design. The
ITRAC for the site-specific design features will be developed at the COL
stage. Also, ITAAC are limited to the design features and requirements
that must be verified prior to fuel loading. Things 1ike power ascension
testing that are also described in the application will be covered by
Ticense conditions on the COL.

Tier | .',«"m‘,r :’“1_5;(,(’ s
/S?ch an applicant for design certification does mot have to provide as-
built, as-procured information or information on design features whose
.. technology is currently evelving, ITAAC will also need to verify that the
’(ﬁwf‘ ppiiceble requirememts are met when information becomes available.
S, Jhcxcinxe‘_IIAAC_Ax_xha_dc&igu«cor&i!ic&&#on-c%090«~411—04%horuvcr+fy
Lo | approved design features or—applicable requirements. For example, {f the
design certification application contains sufficient information for the
staff to determine that the Residual Heat Removal (RHR) system meets the
applicable requirements, then the ITAAC only needs to verify the key
features of the RHR design. However, if specific equipment (1.e. pumps
and valves) has not been procured, then the staff cannot determine if
Getermine if the environmental qualification (EQ) requirements have been
met at the certification stage. In that case, the ITAAC must be written
to verify that the EQ requirements are met when the equipment is procured
and installed. In addition, some ITAAC will contain design acceptance

criteria for design efforts that will be performed post-COL, such as the
stress analysis for piping.

Finally, the leve) of detail in any particular ITAAC should be proportion-
al to the safety significance of the SSC covered by that ITAAC. The

functions and bases for that SSC. Further guidance on selecting the
gesign information that should be extracted from the application for
gesign certification and included in the certified Design Description and
ITAAC is described below.

February 1883

to the licensing process, certified design information will be controlled

The ITAAC that are developed at the design certificatiofd stage will become

As & result, the staff

included must be accirate
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The staff and industry have reached agreement on a three column format for
ITAAC.  The following guidance should be followed in reviewing proposed
ITAAC:

Column 1 - Design Commitment

The specific text for the design commitment described in Column ) is
to be extracted from the DD discussed above. Any differences in text
should be minimized and be intentional. Design commitments which are
to be verified prior to fuel load are to be identified under Column 1.
Design commitments which cannot be verified unti) after fuel load are
to be included 1n the Inftial Test Program (ITP) description (SSAR
Chapter 14). The ITAAC and the ITP description must include suffi-
cient inspection, testing, and/or analysis commitments to verify that
the facility will operate in accordance with the certified design.

Column 2 - Inspections, Tests and Analvses

The specific method to be used by the COL licensee to demonstrate that

the design commitment in Column ] has been met, 1s to be described in

Column 2. The method 1s either an inspection, test, or analysis or

some combination of {nspection, test and analysis. If the method of
demonstration includes an analysis, the details of the analysis method

Bust be described in either Column 2 or fn the SSAR. The preferred

Tocation for analysis methods is 1n the SSAR. The SSAR should inmclude No.

& reference to the particular ITAAC analysis which 1s boing described Cet &~
in detail. Standard pre-operational tests defined in the SSAR and ™
R.G. 1.68 are not a substitute for ITAAC, however, the results of pre- 27

operational tests can be used to satisfy an ITAAC.

Column 3 - Acceptance Criterig

The specific acceptance criteria for the methods described in Column 2
which, if met, demonstrate that the design commitment im Column 1 has
been met, is to be described in Column 3. When a choice between
putting detail im Column ] and Column 3 exists, the preference should
be to put the detail in Column 3. This ensures that the scceptance
criteria is detailed and thereby removes ambiguity regarding accept-
able implementation of the commitment. Numeric performance values for
SSC should be specified as ITAAC acceptance criteriz to demonstrate
satisfaction of a Design Commitment (DC). The numeric performance
values do not have to be specified as DC and in the DD unless there is
2 specific reason to include them thec§; ZAlE CMwWy\d&+hfs 6/ ok &ua.hék
| In the case of ITAAC for the Contrﬁ?lkoom Design and for Digital

.

{
" | Instrumentation and Control Design, the ITAAC for each phase of the
& design development process should be separately identified with
# % [ entries in Column ], 2 and 3. Fatlure to satisfy the Column 3 accep-

| tance criteria for a particular phase require repeating that
. phase of the design development process ustil the Column 3 criteria is
met for that ITAAC and all subsequent phased ITAAC.

VM,
o February 1883
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3. STANDARD SAFETY ANALYSIS nzoom//;,,w f alormohst, coaghed dornes ol

10 CFR 52 does not discuss Tier ] or Tier 2 material. These terms have
been developed during implementation of the rule for the lead reviews.
Tier ] material is the DD and I%AAC discussed above plus site parameters
Yang interface requirements as defined in JO CFR 52.47(a) })(11) and (vii).
\gw'e‘7acr 2 is that material in the SBAR . The SSAR is
» 1/to include all Tier 1 and Tier Zimaterial; 1.e., 1t must include all
“ information reviewed by the staff which is relied upon in reaching the

staff’'s safety determination. To the extent that design detail or other
information reviewed in the course of inspections or audits is necessary

for the staff to reach a safety conclusion, that design detail or other
4# information must be submitted ce—tw~tmtndmeﬂt—fo—the—gStkr-it~+t—not

\* suffictent for such-tnformetionto-—be on the docket, +t-—must-be-in ths

11. REVIEW PROCEDURES

In the review of the Design Description and ITAAC, definitions of certain
terms are crucial and, therefore, a 1ist of DEFINITIONS 15 included as
Appendix A.

1. SAFETY RELATED STRUCTURES, SYSTEMS, AND COMPONENTS

3. Review System (or building) description in the SSAR for the high level
safety features to be included in the Design Description and ITAAC.
Use engineering judgement guided by the principles discussed in the
Appendixes.

b. Review the Design Description (DD) to verify the above high leve)
safety features are treated adequately. Use the Appendixes to check
for correct wording and consistency. Also use the examples included
in Appendixes G and H.

€. Review of JTAAC - Use the Appendixes for guidance on ITAAC entries.

1. Review the ITAAC to verify that the immportant features in the DD
are included in the ITAAC Design Commitment (DC) column. For
guidance on acceptable wording use the examples included in
Appendixes G and H.

2. Review the Inspection, Tests, and Analyses (I1TA) column to verify
that the DU is adequately verified. Use the examples in Appendix-
es C and H for guidance.

3. FReview the Acceptance Criteria (AC) column to verify that the

results of the 1TA are adequately specified. Use the examples in
kppendixes G and KW for guidance.

6 February 1983




2. NON-SAFETY RELATED SYSTEMS Cign A

0

ITRAC.

If the Non-safety related structure, system or component has some safety~ (nmnd*‘
_F—related feature, it should be considered for inclusion in the DD ‘and 2

1—the non-safety related features are typically -

However in genera
(o ,,v'-’“*f ohty-described -tn-the DD with no corresponding 1TAAC with the intent to—

”

eertify the -desion but-not check the nonsafety—espects~ See the examples

£ Uin Appendixes G and W for guidance.

111, ALURTION FINDIN

*The staff finds/concludes that the design commitments in this ITAAC
accurately summarize the Design Description for [SSC which is the subject
of this section]; that the inspections, tests, and/or analyses identified
are acceptable methods for determining whether the design commitments have
been met, and that the acceptance criteria are sufficient to establish, if

they are

Appendix A -
Appendix B -
Appendix C -
Appendix D -
Appendix -
Appendix F -
Appendix G -
Appendix H -

(on 3 'DER

met, that the design commitments have been met.®

APPENDIXES

DEFINITIONS

FLUID SYSTEMS

ELECTRICAL SYSTEMS

INSTRUMENTATION AND CONTROL SYSTEMS

BUILDINGS

PIPING

STANDARD 1TAAC ENTRIES

EXAMPLES (This includes examples of Design Descriptions and ITAAC
which include standard DD and ITAAC entries. The ITAAC entries
are annotated with 3 *fourth® column indicating the Rationale
used for including the entry.)
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A.

APPENDIX B
FLUID SYSTEMS

DESICN DESCRIPTION AND FIGURES

The following guidance and rationale of what should be included in the
certified design material was developed during the review of fluid system
Design Descriptions (DD) and ITAAC, and provides the staff’s positions
regarding the content of the DD and ITAAC. The information should be included
in the design description in a consistent order. As additional experience is
gained, this guidance may be updated and revised. Examples of Design
Descriptions and Figures are provided in Appendix H.

DESIGN DESCRIPTION

1.

o

System purpose/functions (minimum is safety functions, may include
some non-safety functions)

The design description identifies the system's purpose and function.
It captures the system components that are involved in accomplishing
the direct safety function of the system. Each DD should include
wording (preferably in the first paragraph) that identifies whether
the system is safety-related or is a non-safety system. Exceptions
should be noted if parts of the system are not safety-related or if
certain aspects of a non-safety system have a safety significance.

Location of system

The building that the system is located (e.g., containment, reactor
building, etc.) shall be included in the design description.

; ’ fa N
ey desj’ggbf:t‘tu:fscfff Erfg’y/s}y:mr,,;,\ f&quYV (A SlQmHﬁM(f Sa"ﬁ’ 'hﬂf'f*/ﬂl.
The design description should describe the components that make up the
systemi Key features such as the use of the some of the ABWR safety
relief valves to perform as the Automatic Depressurization System
should be described in the DD. However, details of a components
design, such as the internal workings of the MSIVs and SRVs, should
not be included in the design description because this could 1imit the
COL applicant to a particular make and mode) of a component. Any
features such as flow limiters, backflow protection, surge tanks,
:e;:re accident features, etc. should be described in the DD as
ollows:

Flow 1imiting features for HELBs outside of containment - The minimum
pipe diameter will be confirmed because these features are needed to
directly limit/mitigate Design Basis Events such as pipe breaks.
Lines less than 1 inch (e.g., instrument lines) are not {ncluded
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10.

for fluid systems do not need to be specified in the design
description except in special cases such as ISLOCA where the system
has to meet additional requirements.

System operation

4v He 44 h"" ]
The DD should /provide a description of the various modes of operation

” 7 / ﬁ ‘& "
\ - ( = - - : 2 Ine ‘»), a
vl meples A4 form a  sygntian sar€ f wachiom,

| of the system| This should include realignment of the system

following a LOCA (or other) signal.
Controls, Displays and Alarms

The design description will describe the system controls, displays (do

not use the term "indications”), and alarms available in the contro)

room. Important instrumentation will be shown on the system figure.

The EOPs and Chapter 16 have identified the minimum set of controls,

displays, and alarms necessary to perform safety functions. They will

be used as guidance for establishing the needs for main control room

controls, disp) and alarms to be included in Tier 1. 7+ ar Alarne
Mwnhed v b SsAR nVEnpry O] elarms  bosed wsgom b For ,

Logic ) PRA v f ALed  Net Qe Sy e "7 Calied oud- 1o HAr 5;‘,&7»»

If & system/compenent has a direct safety function 1t typically (T8¢,

receives automatic signals to perform some action. This includes

start, isolation, etc. The DD captures these aspects related to the

direct safety function of the system.

Interlocks

Interlocks needed for direct safety functions will be included in the
system design description. Examples include the interlocks to prevent
ISLOCA and an interlock that switches the system or component from one
woce to & safety function mode. Other interlocks that are more
equipment protective in nature, are only in the SSAR.

Class 1E electrical power sources/divisions g

Class
The DD or figure should fdentify the(electrical power source/division
for the equipment included in the system. Independent Class 1E power
sources are required for components performing direct safety functions
anc are needed to meet single failure criterion, GDC 17, etc.
Electrical separation will also be addressed in the electrical and 1&C
systems [TAAC.

Equipment to be qualified for harsh environments

Electrical equipment that is used to perform a necessary safety
function must be demonstrated to be capable of maintaining functiona)
operability under a1l service conditions, including LOCA, postulated
to occur during its installed life for the time it is required to
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1

l

operate. Documentation relating to equipment qualification {ssues
will be completed for all equipment items important to safety in
accordance with the requirements of 10 CFR 50.49. The scope of
environmental qualification to be verified by the ITAAC includes the
Class 1E electrical equipment identified in the Design Description (or
on the accompanying figures), and connected instrumentation and
controls, connected electrical components (such as cabling, wiring,
and terminations), and the lubricants necessary to support performance
of the safety functions of the Class 1E electrical components. The
qualification of J&C equipment for *mild* environments will be
addressed in the J&C ITAAC.

Interface requirements

The interface requirements will be identified in the Design
Descriptions for applicable systems and cross-referenced ir a separate
section of the certified information. An example is the Reactor
Service Water System. The methodology for developing ITAAC for the
interface requirements will be described in the SSAR or certified
information. Non-safety systems which cannot impact safety systems do
not need Interface Requirements. Specific in-scope dcsign details
which preclude the non-safety system from impacting a saiety system
Bust be addressed in Tier 1.

2. Accessibility for ISI Testing and Inspection

The accessibility does not have to be addressed in Tier 1. However,
NRC will not grant reliefs to the ISI requirements after Design
Certification.

3. Numeric performance values

Numeric performance values for SSC should be specified as ITAAC
acceptance criteria to demonstrate satisfaction of a Design Commitment
(DC). The numeric performance values do not have to be specified as
DC and in the DD unless there is a specific reason to include them
there.

Normally, all design commitments in Tier ] must be verified by a
specific ITAAC, unless there are specific reasons why this is not
necessary. Some accepteble reasons include: (a) the information is
only included for context, (b) fulfiliment of other ITAAC are

A sufficient to show verification of the design commitment; (c) a single

r:w’ﬁi ITRAC can verify more than one design commitment. (4] +he ndoymohim
¢ Pertans = 53”“‘\1 o Selsmit Class eaFiom, ,/..’_”r""'”"w//
B. FIGURES InSERT ’ ’r"ﬂg ’
Vel
1. In general, figures and/or diagrams are required for l;?/:;stems. (Aj'u“%

However, a separate figure may not be needed for simple systems,
structures, and components (e.g., the condenser). The format for the
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figures anc/or diagrams will be simplified piping dia?rams for
mechanical systems. Symbols used on the figures should be consistent
with the legend provided by the applicant.

Z. A1) components discussed in the design description should be shown on
the figure.

3. System boundaries with other systems should be clearly delineated in
the figures. With few exceptions, system boundaries should occur at a
component.

4. ASME code class boundaries for mechanical equipment and piping are
shown on the figure and form the basis for the basic configuration
check (system) that is required in each individua) system ITAAC. The
configuration check includes an inspection of the welding quality for
all ASME Code Class 1, 2, and 3 piping systems described in the design
description. A hydrotest 1s also required in each system ITAAC for
ASME Code Class 1, 2, and 3 p1pin? systems to verify that, in the
process of fabricating the overall piping system, the welding and
holting requirements for ensuring the pressure integrity have been
et

5. As a minimum, instruments required to perform emergency operation
procedures (as described in the SSAR, Chapter 18) are shown on the
figure.

€. The minimum inventory of alarms as established in the MCR or RSP ITAAC
do not have to be shown on DD Figures. Other essential alarms, e.9.,
associated with SCS high pressure (ISLOCA), SCS performarce monitoring
ggdications. not part of the minimum inventory should be shown on the
figures.

7. (Class IE power sources (1.e., division identification) for electrical
equipment can be shown on the figure in lieu of including them in the
Design Description.

Aisp :-'«,s ';c—l,.hv-/u/
8. Ildentification of all #nd+étt4oh and control on the remote shutdown ¢ howm
panel will be included in the system diagram or alternatively in the < p.B-7

remote shutdown panel ITAAC.

# 0

| /except for Ttems, such as ,drain
\(_isolation va1vgi#6/TFE'?EEBF‘UT‘VITVF!”T3‘63—3nc\uded on the figures
v are those MOVs, POVs, and check valves with a safety related active

(.jﬁﬂﬂx function, a complete 1ist of which is contained in the IST plan. /)

Valves remotely operable from the Control Room must be shown if their
mispositioning could affect system safety function. Other valves are -
evaluated for exciusion on a case-by-case basise 00—

¥ 5
o\
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0.(Fail-safe positions of the pneumatic valves will not be shown usless

r¢"~slt “the fail-safe position is relied \on to accomplish the direct safety

M \
T
11.)CIVs are to be shown on the figure)of the applicable system ITAAC.

i2.

function of the system, iie oo fiowl Lill e Aucusses n pha it g He Dhsgn

~ ( omtaor el Toolnhom Va Vo : '5’1;(7'7'\4,
The demonstration of CIV performance to a Containment Isolation ol
Signal, electrical power assignment to the CIVs and failure response ——
to the CIVs, as applicable, may be included in the system ITAAC or in '

4 separate containment fsolation system ITAAC that encompasses all

CIvVs. Leak rate testing of the CIVs will be addressed in the

containment ITAAC. This approach should be explained in the Genera)
Provisions section or in an alternate section of the Tier ] document.

Heat loads requiring cooling, e.g., pump motors, heat exchangers, need
not show the source of cooling unless the source of cooling has a
specific or unique characteristic that would require Tier ] treatment,
e.9., RCP seal water cooling.

C. STYLE GUIDELINES FOR DESIGN DESCRIPTIONS AND FIGURES

The following general guidelines should be used during the review of
design descriptions and figures:

1.

New terminology should be avoided, standard terminology should be used
(i.e., use terms in common use in the CFR or Reg Guides vice
redefining them).

Pressures should include units to indicate if the parameter is
absolute, gage, or differential.

"LOCA signal® should be used vire specific input signals such as "High
drywell® or "Low water level® because control systems generally
processes the specific input signals and generate a LOCA signal that
actuates the component.

In general, the term "ASSOCIATED® should be avoided because this term
has particular meaning regarding electrical circuits and its use may
lead to confusion.

Numbers should be expressed in metric units with English units in
parentheses.

The design description should be consistent in the use of present or
future tense.

*Division® should be used instead of train, loop, or subsystem (unless
it 15 2 subsystem).
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B. "Tier 1" and "Tier 2" should not be used in the design description or
ITAAC.

9. Systems should be described as "safety-related” and "nonsafety-
related,” not "essential® and "nonessential.”

10. The correct system name should be used consistently.

I7. INSPECTIONS, TESTS, ANALYSES AND ACCEPTANCE CRITERIA (ITAAC)

The following guidance and rationale of what should be included in the
certified design material was developed during the review of fluid system
Design Descriptions and ITAAC, and provides the staff's positions regarding
ITRAC. Each of the standard ITAAC entries are discussed in the order they are
presented in Appendix G. Additiona) guidance refers to example ITAAC
presented in Appendix H. As additional experience is gained, this guidance
Ray be updated and revised.

Normally, all design commitments in Tier ] must be verified by a specific J
ITAAC entry, unless there are specific reasons why this 1 not rnecessary. \ (ew?
Some acceptable reasons include: (a) the information 1s only included for A
context, (b) fulfiliment of other ITAAC are sufficient to show verification of £~
the design commitment; (c) a single ITAAC entry can verify more than one \

design COM“MM;(J\ L n@:ﬂ‘m}qn Artmins o Satt ™ Stismic  class, g—.«/zm

A. STANDARD ITAAC ENTRIES
1. BASIC CONFIGURATION

This ITAAC entry includes inspection of the functiona) arrangement of the
system components as shown in the figures and includes inspections, tests
and analyses of welding, environmental qualification, seismic
qualification, and MOVs as described in the definitions and genera)
provisions provided in Appendix A, and as discussed below:

FUNCTIONAL ARRANGEMENT

The system will be inspected to determine that the functional
arrangement of the components is as discussed in the Design
Description and shown in the figures. Unless specified explicitly,
the figures are not indicative of the scale, location, dimensions,
shape, or spatial relationships of as-built S5C. In particular, the
as-built attributes of SSC may vary from the attributes depicted on
the figures, provided that those safety functions discussed in the
D::ign Description pertaining to the figure are not adversely
affected.

Some features and components of the systems are only addressed by the
configuration ITAAC as discussed below:
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Keep-Fill Systems - These will be included in the design
descripticn when needed for the direct safety function to be
achieved without damaging water hammer and verified by the
configuration ITAAC. However, a separate functional test will not
be performed because the keep-fill system will be tested as part
of the overall system functional tests.

Filters - Filters that are required for a safety function (such as
Control Ruom HYAC radiation filtering) should be in the design
description. The configuration ITAAC will check that the filter
is exists, but will not test the filter performance because
changes in technology and performance requirements could occur
that would modify the specific performance criteria necessary for
the filter. Additionally, filter performance is verified by Tech
Spec surveillance.

Severe Accident Features - These features will be described in the
design description and the configuration ITAAC will verify that
they exist. The capabilities of the features will not be included
in the ITAAC because these features do not lend themselves to in-
situ verification.

WELDING

General Design Criterion 14 of 10 CFR Part 50, Appendix A reguires
that the reactor coolant pressure boundary be designed, fabricated,
erected, and tested so as to have an extremely low probability of
abnormal leakage. In addition, General Design Criterion 30 requires
that components which are part of the reactor coolant pressure
boundary be designed, fabricated, erected, and tested to the highest
quality standards practical.

The integrity of the pressure boundary in the plant will be ensured,
in part, through a verification of the weIdin? quality. An inspection
is required to be performed to verify the quality of welding for ASME
Code Tlass 1, 2, and 3 pressure-retaining components using appropriate
non-destructive examination (NDE) methods. Verification of welding
quality is performed as a part of ITAAC for the basic configuration
check of each specific system. ,

18
\The scope of welding to be verified by the ITAAC MASHE Code
Class 1, 2, and 3 pressure-boundary welds. The ASME Code class welds

are included in Tier ) because the ASME Boiler and Pressure Vesse)
Code, Section IIl is referenced in 10 CFR 50.55a. Nuclear power plant
components classified as Quality Groups A, B, and C are required by 10
CFR 50.552 to meet the requirements for ASME Code Classes 1, 2, and 3,
respectively. In each system description, the functional drawing
identifies the boundaries of the ASME Code classification. The
integrity of the pressure boundary {s required to be maintained
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earthquake, an inspection is required to be performed to verify that
the as-built equipment 1s qualified to withstand seismic and dynamic
leadings. The equipment qualification for seismic and dynamic effects
is performed in conjunction with an ITAAC for the basic configuration
check of each specific system.

The scope of equipment qualification to be verified by the ITAAC
includes those seismic Category I mechanical and electrical equipment
(including associated instrumentation and controls) that are depicted
on the functional drawings in the design description. Although other
seismic Category ] equipment might exist within the system and might
not be depicted on the functional drawing, they are still required to
be seismically qualified but are not required to be included in the
ITARAC verification scope. The reason is that the design description
and the functional drawings define that portion of the standard
design, that is approved by certification and is necessary to perform
the system’'s safety function. Thus, only the seismic Category |
equipment that {s included in the certified design is required to be
verified by the ITAAC. The verification of these other seismic
Category | equipment is considered a part of the 10 CFR Part S50,
Appendix B quality assurance program.

MOTOR-OPERATED VALVES

General Design Criterfon (GDC) 1 requires that structures, systems,
and components important to safety be designed, fabricated, erected,
and tested to quality standards commensurate with the importance of
the safety functions to be performed. GDC ] further requires that a
quality assurance program be established and implemented in order to
provide adequate assurance that these structures, systems, and
components will satisfactorily perform their safety functions.
Criterion 111, "Design Control,® of Appendix B to 10 CFR S0 requires
that measures be established to assure that the design bases for those
structures, systems, and components are correctly translateo into
specifications, drawings, procedures, and instructions. Criterion XI,
*Test Control,” requires that a test program be established to assure
that testing required to demonstrate that structures, systems, and
components will perform satisfactorily in service is fdentified and
performed.

The ability of motor-operated valves (MOV) to perform their safety
functions will be ensured, in part, through verification of tae MOV
qualification program. The ITAAC for the basic configuration check

ot 2

\_The results of test of active safety related MOVs identified in

| the figures or design descriptions demonstrate that the MOVs are
qualified to perform their safety functions under certified design
differential pressure, system pressure, fluid temperature, ambient

Ny {1y
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temperature, minimum voltage, and minimum and/or maximum stroke-
time.

The MOV qualification program relies on testing of each size, type,
and model. The testing and acceptance criteria for qualification are
described in the SSAR,

Numerous problems with MOVs in operating plants have been 1dzitified
over the past severa) years through operational experience, licensee
programs in response to NRC Generic Letter 89-10, and NRC staff
inspections. Therefore, in addition to the configuration ITAAC, tests
of installed MOVs are required in each system ITAAC. s - 2k

v

«”? The scope of MOVs to be verified by these ITAAC entries 4metudes those-
Lot MOV that-eredepicted - onthe-functional-drawings—in the Destyn
e —Beseriptions —Fhese-MO¥s-witt-inctude ™ MOVs with a safety related
0 active function, a complete 1ist of which is contained in the IST

' plan.
2. HYDROSTATIC TEST

General Design Criterion 14 of 10 CFR Part 50, Appendix A requires that
the reactor coolant pressure boundary be designed, fabricated, erected,
and tested so as to have an extremely low probability of abnormal Teakage.
In addition, Genera) Design Criterion 30 requires that components which
are part of the reactor coolant pressure boundary be designed, fabricated,
erected, and tested to the highest quality standards practical.

- The pressure boundary integrity will be er:ured, in part, through & test
A" verifying the Teak-tightness of the ASME C.de piping systems., A

hydrostatic test {s specified as a part of the ITAAC for each individual ASME
yUlpiping system. (@oke

The scope of the hydrostatic test for the ITAAC includes ASME Code Class Cloa

1, 2, and 3 piping systems. The ASME Code class piping systems have been
selected for Tier | treatment because the ASME Boiler and Pressure Vesse)
Code, Section I1I 1s referenced in 10 CFR 50.55a. Nuclear power plant
components classified as Quality Groups A, B, and C are required by 10 CFR
50.55a to meet the requirements for ASMI Code Classes 1, 2, and 3,
respectively. The ASME Code, Section 11! requires that a hydrostatic test
be performed. In each system description, the functional drawing
identifies the boundaries of the ASME Code classification. The integrity
of the pressure boundary 1s required to be maintained because 1t s
directly involved in preventing or mitigating an accident or event under
the defense-in-depth principle.

3. NET POSITIVE SUCTION HEAD (NPSH)

-

The system ITAAC will verify that pumps with direct safety functions
(typically ECCS and SLCS pumps) have the requirec NPSH to accomplish their
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guidance for establishing the needs for remote shutdown panel displays and
controls to be included in Tier 1.

If the controls, displays, and alarms are identified in the system ITAAC,
the design description will describe the system displays and controls
svailable on the remote shutdown panel. Important instrumentation will be
shown on the system figure. The system ITAAC will only verify that these
features exists since their performance will be addressed in the HFE and
I&C TTAAC.

8. MOTOR OPERATED VALVES

In addition to the MOV qualification testing (Generic Letter 85-10)
required in the Basic Configuration ITAAC, MOVs with active safety
functions are tested in the system JTAAC to check the capability of the
as-installed MOV to operate under differential pressure. In some cases
closing/opening times are specified. This addresses problems that have
occurred due to installation errors. The SSAR will contain a complete
list of safety-related MOVs which have an active function.

These tests are required to be performed under pre-operational

differential pressure, fluid flow, and temperature conditions to assure

that the valves open and/or close within time 1imits as specified. The

SSAR in Section 3.9.6 further defines that these tests will be conducted

under maximum achievable pre-operational conditions and describes the

analysis of these tests results that will be cond te that
Any change to the

the valve will function under design conditions.
commitment to conduct these tests under maxTmum achievable conditions and
/ to analyze these results to assure MOV function under design conditions

- would involve an unreviewed safety question and, therefore, would reguire

| NRC review and approval prior to implementation. Any requested change to
| these commitments shall either be specifically described in the COL
\application or submitted for license amendment after COL fssuance.

quﬂ CALLY OPERATED VALVES

In cases where the fail-safe position of pneumatic valves is relied on to
accomplish the direct safety function of the system, the system ITAAC wil)
verify the fail-safe position.

10. CHECK VALVES

Numerous installation problems with check valves in operating plants have
been identified throug™ operating experience and NRC staff's inspections.
Therefore, in addition to the acceptance criteria for design and
qualifications described in the SSAR, tests of installed (active) safety-
related check valves are required in each system ITAAC. These tests wil)
be conducted under system preoperational pressure, fluid flow, and
temperature conditions to assure that the valves open and/or close as
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expected based on the direction of the differential pressure across the
valves.

Note: Since the industry has not experienced significant operational problems

with other types of valves, or with pumps in general, the proper operation of

these components will be tested as part Pf the functional tests of the system f(- rort

under the system ITAAL, v D/l-opiint ol 4ot [ Lom?
(& ¥

B. ADDITIONAL ITAAC ENTRIES (see Appendix H for examples)
1. OPERATIONAL /FUNCTIONAL ASPECTS OF THE SYSTEM

The design description captures the system components that are involved in
accompiishing the direct safety function. Typically, the system ITAAC
specify functional tests, or tests and analyses, to verify the direct
safety functions for the various system operating modes.

2. CRITICAL ASSUMPTIONS FROM TRANSIENT AND ACCIDENT ANALYSES

The critical assumptions from transient and accident analyses will be

verified by ITAAC. “Roadmaps” will be used to fdentify the critical imput
parameters assumed in the transient and accident analyses. A1l critical

input parameters given in the SSAR (mainly in chapters 6 and 15) will be , £
identified in the "roadmap) with—the—respective-systemITAAC aumber>— The ™
reviewer will verify in the individua) system ITAAC that the critical
input parameters are included in the corresponding system ITAAC a4

%ﬂﬂ*ttttﬁ‘fﬂ~%he~1fotﬁMIv‘§;_

3. PRA INSIGHTS

“

If the results of the PRA indicate that a particular component or function
of a system is risk significant, that component or function will be
verified by ITAAC. PRA insights will be identified in the staff’'s SER.
The reviewer will verify in the individual system ITAAC that the PRA
insight; are included in the corresponding system ITAAC as indicated in
the SSAR.

4. ON-LINE TEST FEATURES

Some systems have special provisions for on-line test capability which is
critical to demonstrate its capability to perform the direct safety
function. An example is an ECCS test loop. These on-line test features
will be verified by ITAAC.

5. SURGE TANKS

The capacity of a surge tank will be verified if the tank {s needed to
perform the direct safety function. For example, in the case of the ABWR
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RCW surge tank a certain volume is required to meet the specific system
leakage assumptions.

6. SPECIAL CASES FOR SEISMIC QUALIFICATION

There may be some non-safety equipment that requires special treatment
because of i1ts importance to safety. An example is the seismic analysis
of the ABWR main steam piping that provides a fission product leakage path
to the main condenser and allows the elimination of the traditional main
steam isclation valve leakage control system.

7. INITIATION LOGIC

If a system/component has a direct safety function it typically receives
automatic signals to perform some action. This includes start, isolation,
etc. The system ITAAC capture these aspects related to the direct safety
function. The entire logic and combinations are not tested in the system
ITAAC because the overall logic is checked in the 1&C ITAAC for the safety
system logic.

8. INTERLOCKS

Interlocks needed for direct safety functions will be included in the
system design description and ITAAC. Examples include the interlocks to
prevent ISLOCA and an interlock that switches the system or component from
one mode to a safety function mode. Other interlocks that are more
equipment protective in nature, are only in the SSAR. A1) of the
interlocks are not tested in the system ITAAC because the overall logic is
checked in the I8C ITAACs for the safety system logic.

9. AUTOMATIC OVERRIDE SIGNALS ko l‘fvn"«u‘

- g A vt
Rutomatic signals that override equipé}nt protective features during a;DBE‘
(e.g., thermal overloads for MOVs), may not be included in the ITAAL 7
because there are other acceptable methods for assuring system function
during a DBE.

10. SINGLE FAILURE

The design description will not state that the system mests single failure
criteria (SFC). There will not be an ITAAC to verify that the system
meets single failure, rather, the system attributes such as independence
and physical separation which relate to the SFC will be in ITAAC.

11. FLOW CONTROL VALVES

The flow control capability of control valves does not have to be tested

}

|

in ITAAC. However, flow control valves should be shown on the figure if -
L/{W"'("'/‘

they are reguired to fail-safe or receive a safety actuation signal. The
fail-safe position should be noted on the figure~’ .~ 11, [, | g

A - J
b4 I,,,t.. Y & .(_\ 5 \‘ i 44 #T '
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12.

PRESSURE TESTING OF VENTILATION SYSTEMS

Where ductwork constitutes an extension of the control room boundary for
habitability, the ductwork should be pressure tested.

C. STYLE GUIDELINES FOR ITAAC

1.

10.
11.

12.
13.

The first column (design commitment (DC)) should be as close in
wording to the design description as possible.

The middle column of the ITAAC always should contain at least one of
the three "Inspection® or "Test” or "Analysis”". Sometimes, it will be
a combination of the three.

Standard pre-ops tests defined in the SSAR and Reg Guide 1.68 are not
a substitute for ITAAC, however, the results of pre-op tests can be
used to satisfy an ITAAC. SSAR and Reg Guide ]1.68 tests should be
examined and tests elevated to ITAAC as necessary.

If an ITAAC test is not normally done as part of a pre-operational
test, the test methodo’ogy should be in Tier 1 or the SSAR with
reference to the ITAAC. T

Use of the Terms *Test" and "Type Test® in the ITA should be
consistent with the Definitions. Testing which would be classified as
*Vendor®, *Manufacturer®, °*Shop" could be specified as such to make
clear what type of test is intended. An alternate approach would be
to define "shop" test.

If an analysis is required in the ITAAC, then the analysic or at least
the outline of the analysis will be prepared and that will be put in
the ITAAC or the SSAR with reference to the ITAAC it supports.

ITAAC column 2 should identify the component, division, or system that
the inspection, test, and/or analysis verifies.

Refer only to inspections, not "visual® inspections.

Numerical values, where appropriate, should be specified in the third
column, acceptance criteria.

The ITAAC should be consistent in the use of present or future tense.

*Division” should be used instead of train, loop, or subsystem (unless
it 1s a subsystem).

*Tier 1" and "Tier 2" should not be used in the ITAAC.
Avoid clarifying phrases in the ITAAC.
B-16 DRAFT
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DESIGN DESCRIPTION CHECK LIST

SYSTENM:

1. DSystem purpose/functions (minimum 1s safety functions, may

include some non-safety functions)

2. location of system (containment, reactor building, etc.)

J oLty
3. Key design/features of the system (such as ADS part of SRVs,
flow Timiters, backflow protection, surge tanks, severe accident

features, etc.)

System operation
Contrels/displays
Llogic

Interlocks

w o ~3 o un o~
. N . . . .

10. Equipment to be qualified for harsh environments

11. Interface requirements

(See Appendix C for guidance.)

Seismic and ASME code classifications

Class JE electrical power sources/divisions

B-18
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FIGURES CHECK LIST

SYSTEN:

I. A1 components discussed in the design description.

2. System boundaries with other systems should be clearly
delineated in the figures/diagrams.

3. ASME code class boundaries for mechanical equipment and piping.

4. As a minimum, instruments required to perform emergency
operation procedures (as described in the SSAR, Chapter 18).

5. Essential alarms that are not included in the minimum inventory
of alarms.

6. Class 1E power sources (i.e., division identification) for
electrical equipment. P bovial -3
J‘u ' :

pors
| M
P (ANK

7. ldentification of all indication and control on the remote
shutdown panel unless these are covered by the remote shutdown
panel ITAAC.

E. Pneumatic- and motor-operated valves and check valves that
perform "active” safety functions, including all POVs/MOVs that
are within the scope of GL 85-10.

T - v
9. Fptl-safe pesition of pneumati;'Vi?C;:N;E?!\gre re1ieddypon\}n

\

//lccomp11sh the direct sats}y‘?unction of the system. - \

o o\

T

(See Appendix C for guidance.)

T



DRAFT

have been highlighted. In addition, breiker coordination and short
circuit protection have been also highlighted.

§. Policy issues raised for the ALWRs. For the electrical area this
includes the AAC source for SBO, second offsite source to non-Class 1E
buses, and direct offsite feed to Class 1E buses.

6. New features in the design. In the electrical area on the ABWR this
includes the main generator breaker for back feed purposes; and the
potential for harmonics introduced by new RIPs, MFW pump controllers
and its potential effects on the Class 1E equipment.

7. PRA identified insights or key assumptions. In the electrical area
this typically involves SBO which should already receive treatment in
ITAAC because of the Rule (see abovez. As another example, in the
case of CE it appears that their "split bus® arrangement is a
significant or key assumption in their PRA and therefore in some cases
it 1s important that within a Division a particular pump motor is on a
particular bus. CE has raise'this to its ITAAC based on the PRA.
KOTE: In some cases it may be possible to use PRA results to decide
that some aspect does not need Tier 1 treatment, 1.e. the PRA shows it
is of 1ittle safety significance.

,X‘@- The ACRS/Greybeard Committee {ssues. /£af75ﬂmwﬂcs see the/2£!§/-\\\\

© 40 . letters and Greybeard comments. NOJE? The staf{\:as gone 6n record
¢ as noE,ntcessar‘Iy agreeing with their comments,
X .\ ~—
" 9. A Severe Accident feature has been added to the design. If there are
such features 1t may turn out that an electrical support aspect may
need an ITAAC.

10. Resolution of a Generic Safety Issue (GSIs) has identified 2 solution
which has resulted in design/operational features. For example, in
the electrical area the resolution of GI-48/45 (as part of 61-128)
identified treatment of “"tie breakers.® The figure showing the Class
1E distribution system should show this feature 1f 1t exists. Then
any special features to deal with this feature should be covered.

11. Post T¥i requirements - e.g., power to PORY block valve, Pressurizer
heaters, etc.

B. ITAAC ENTRIES (for the above equipment)

The following guidance and rationale of what should be included in the
certified design material was developed during the review of electric system
Design Descriptions and ITAAC, and provides the staff’'s positions regarding
ITAAC. The standard 1TAAC entries for electrical systems are discussed in
Appendix G. Additicnal guidance refers to example ITAAC presented in Appendix
K. As additional experience is gained, this guidance may be updated and
revised.

c-3 DRAFT
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Normally, all design commitments in Tier ] must be verified by a specific
ITAAC entry, unless there are specific reasons why this 1s not necessary.

Some acceptable reasons include: (a) the information is only included for
context, (b) fulfillment of other ITAAC are sufficient to show verification of
the design commitment; (c) a single ITAAC entry can verify more than one

deffgn commitment () 1o fovin brov Kotains b safely of sl fo b
(gm“fll. BASIC CONFIGURATION (see Appendix G)
¢'7 General functional arrangement - this can be captured in the "Basic

configuration® ITAAC but the lTevel of detail is determined by the
design description and what is shown on any figure(s).

Qualification - seismic and harsh environment will be covered by the
"basic configuration® ITAAC (see definitions in Appendix A). Tier 1
will only deal with electrical equipment in harsh environments.
Electrical equipment 1n a *mild" environment will be treated in the
SSAR only. An exception is made for IAC state-of-the-art digital
equipment in *mild" environment which the I&C ITAAC will cover,-mild
~environment. Since there is some of this type equipment which may be
utilized in the Electrical Distribution Systems, the I&C ITAAC will be
expanded to cover this potential. The basis for this exception is
that newer I&C equipment in mild environments has some operating
experience that shows sensitivity particularly to temperature, and in
addition the new digital equipment may have even more sensitivity.

2. INDEPENDENCE - include separation, inter-ties (1f any), identification
(e.g., color coding), location, non-Class 1E loads on 1E buses (see
Appendix G).

3. CAPACITY AND CAPABILITY - sizing of sources and distribution
equipment,

Loading - analyses to demonstrate the capacities of the equipment
because this is important to accomplishing the safety function. The
SSAR should discuss the analyses. Testing should be included to
demonstrate the EDG capacity and capability. This is the same as the
Tech Spec tests.

(NOTE: Margin - in some cases regulatory guidance specifies the need
for margin in capacity to allow for future load growth. If it is only
for future load growth, ITAAC does no‘ need to check for the
additional margin.)

Voltage - analyses to demonstrate voltage drop(because this is
important to accomplishing the direct safety function). Tier 2 would
include the discussion of how the voltage analyses will be performed,
i.e., reference to industry standards or company practice as
appropriate. Testing should show the EDG voltage and frequency
response. This is the same as Tech Spec tests.

C-4 DRAFT
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10.

11.

LOWIPMENT PROTECTIVE FEATURES - inclusion should be based on the
poiential for preventing safety functions and the operating
experience.

- Equipment short circuit capability and breaker coordination should
be included by specifying ITAAC for analyses. The description of
the analyses would be in the SSAR.

- Similarly, diese] generator protective trips (and bypasses if
applicable) should be considered. A bypass example might be LOCA
signals which bypass EDG trips, however specifying that in the DD
and JTAAC weuld probably lock a design into this approach and
there is the alternative approach of providing coincidence for the
trips. The information in Tier ] should be written to &llow for
options which can then be described in the SSAR.

= If the fire analyses rely on fire caused faults to be cleared,
this may need to be treated in the DD and ITAAC. It may be
covered by the breaker coordination (see above).

SENSING INSTRUMENTATION AND LOGIC - e.g., detection of undervoltage
and start and loading the EDG. This is a direct safety function in
response to design basis event of loss of power. Problems with relay
settings should bt’considercd fn this requirement.

Con/TReLS , DispLAVS

ONS—ALRRMS— check chapter 18 on the EOPs

TEST FEATURES - Timited to cases were special on-line test features
:ave been specifically included (maybe for a special new design
eature)

CONNECTION OF NON-1E LOADS ON 1E BUSES - because of the potential
degradation of the Class 1E sources this 1s part of the independence
review,

LOCATION OF EQUIPMENT - important for some equipment in relation to
its environment.

c-5 DRAFT



DRAFT
11.

111.

PROTECTION AGAINST HAZARDS

ks

Internal flooding - features such as divisional walls, fire doors,
watertight doors, and penetrations will be included in the DD and
ITAAC.

External flooding - features such as thickness of walls and protection
features for penetrations below the flood level will be included in
the DD and ITAAC. The waterproof coating of the exterior walls will
not be included because the wall thickness is being relied upon to
prevent in-leakage.

Fire barriers - the fire rating of divisional walls, floors, doors,
and penetrations will be included in the DD and ITAAC. Fire detection
and surzricsion will be addressed in the fire protection ITAAC.

External events (tornados, wind, rain and snow) - these Toads will be
addresse” in the structural analysis described in I.1.

Internal events (fires, floods, pipe breaks, and missiles) - these
Toads will Le addressed in the structural analysis described in I.1.

SITE PARAMETERS

The site parameters should include a requirement that liquefaction not
occur underneath structures, systems, and components resulting fiom
the site-specific SSE.

Although the design for the sites should be based on the 0.3g RG 1.60
spectra, the evaiuation of the sites for liquefaction potential should

use the site-specific SSE with acceptance criteria-demonstrating ——

—adecuste=mergn_ for no 1iquefaction.

‘ k.‘

¢ s
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Fabri ipn

A basic configuration check (system) is required in each 1ndividua! system
v ITAAC.  The configuration check includes ar inspection of the welding o
- o7 Quality for all ASME Code Class 1, 2, and 3 piping systems. A hydrotest 7 744C

: ﬁq is also required 4n—01tﬂ'xystem—4lAAE’for ASME Code Class 1, 2, and 3 '
© 0 piping systemd to verify thet;—in-the process—of—fabricetingthe—oversH
: equirements—for ensuring the / Caynmet

f:‘ -

-

pressure integrity have been-met .

A detailed description of the ITAAC for componeént design qualification and
fabrication and the bases for determining whict material is Tier } or Tier 2
are discussed in the following sections.

1. WELDING

General Design Criterion 14 of 10 CFR Part 50, Appendix A reguires that
the reactor coolant pressure boundary be designed, fabricated, erected,
and tested so as to have an extremely low probability of abnormal leakage.
In addition, General Design Criterioy 30 requires that components which
are part of the reactor coolant pressure boundary be designed, fabricated,
erected, and tested to the highest quality standards practical.

The integrity of the pressure boundary in the plant will be ensured, 1in

part, through a verification of the ve]din? quality. An inspection is

required to be performed to verify the qua ity of welding for ASME Code

Class 1, 2, and 3 pressure-retaining components using appropriate non-

desiructive examination (NDE) methods. Verification of welding quality is

performed as a part of ITAAC for the basic configuration check of each

specific syscem. _ )
1S 1(LWV)“€’}'

The scope ¢f welding to be verified by the ITAAC jnctudes ASME Code Class j S

1, 2, and I pressure-boundary welds. The ASME Code class welds are

included ir Tier ] because the ASME Boiler and Pressure Vessel Code,

Section 111 is referenced in 10 CFR 50.55a. Nuclear power plant

components classified as Quality Groups A, B, and C are required by 10 CFR

50.55a to meet the requirements for ASME Code Classes 1, 2, and 3,

respectively. In each system description, the functiona) drawing

identifies the boundaries of the ASME Code classification. The integrity

¢f the pressure boundary is required to be maintained because it is

directly involved in preventing or mitigating an accident or event under

the defense-in-depth principle. ASME Code Class 1, 2, and 3 structura)

welds (e.g., pipe support welds) are not included within the Tier 1 scope

because they were deemed to be indirectly involved in preventing or

mitigating an accident or event (e.g., Pipe supports provide protection of

the piping; but, it is the piping 1tself that is needed for accident

mitigation). Thus, ASME Code Class 1, 2, and 3 structural welds are

included in the Tier 2 scope.
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The ITAAC for the basic configuration check requires:

Inspections, including non-destructive examination of the as-
built, pressure-boundary welds for ASME Code Class 1, 2, and 3
components identified in the design description to demonstrate
that the requirements of the ASME Code, Section 111 for assuring
the quality of pressure-boundary welds are met.

The inspection of th lass 1, 2, and 3
invblve a review NDE records or-the actual p
ppropriate method described in _SSA

The acceptance criteria for the welds are the ASME Code, Section 111 weld
examination requirements. The specific weld examination requirements for
@ particular ASME Code Class 1, 2, and 3 component and weld type are
considered Tier 2 and are tabulated in the SSAR. The specific weld
examination requirements are considered Tier 2 because they could change
depending on future revisions to the ASME Code, Section 111 requirements.

ormance of the

Other welding activities (non-ASME Code) includes:

(1) pressure-boundary welds other than ASME Code, Section 111 welds,
(2) structura) and building steel welds,

(3) electrical cable tray and conduit support welds,

(4) heating, ventilation, and air-conditioning support welds, and
(5) refueling cavity and spent fuel pool 1iner welcs.

These other types of welding are included in the Tier 2 scope. The SSAR
describes the applicable codes and standards for the other types of
welding and the weld acceptance criterfa. Similar to the ASME Code Class
1.2, and 3 structural welds, the function of these other welds is needed
for protection of safety-related systems, structures, and components but
are not directly involved (or are redundant) in preventing an accident or
event. Accordingly, these other types of welding were deemed
inappropriate for Tier 1 scope.

2. HYDROTEST

General Design Criterion 14 of 10 CFR Part 50, Appendix A requires that
the reactor coolant pressure boundary be designed. fabricated, erected,
and tested so as to have an extremely low pro ability of abnormal leakage.
In addition, General Design Criterion 30 requires that components which
are part of the reactor coolant pressure boundary be designed, fabricated,
erected, and tested to the highest quality standards practical,

The pressure boundary integrity will be ensured, in part, through a test
verifying the Teak-tightness of the ASME Code piping systems. A
hydrestatic test is specified as a part of the ITAAC for each individual
piping system.
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ARR/cE CommENTS
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CERTIFIED DESIGN MATERIAL/ITAAC
REVIEW GUIDANCE

| rﬁ@nm»uhﬁckmékzuhﬂ*wl%b“ﬁnf}””
REVIEW RESPONSIBLLITIES s S
-
Primary - A11 Branches.
b 7 L= /,. & LU ' X 4
1. mns OF REVIEY A2 Y] o the, o i RPN -+erm.\pvr-?“7

The ruie that certifies a standard reactor desfgn will reference a Design

Control Document (DCD). The DCD will set forth the design-related information S e o
that a referencing applicant must conform with. The DCD includes the Tier - Cirdild S s
information that is certifi the rule and the Tier 2 information that is Madesat. (COM)
- approved by the ryle. The information will consist of the design Ee. = '
descriptions, ITAAC, site parameters, and interface requirements. The Tier 2./ *v1_
informalion consists of the SSAR with deletion of proprietary information,

conceptual designs, etc. The guidance on form and content of a OCD 1s under

preparation by PDST. The change process for Tier ] and 2 is set forth in the
certification rule. -

An application for Design Certification must?broxiﬂ;51nspections. tests,

analyses, and acceptance criteria ITAAC). If an applicant for a combined

Ticense (COL) references aycertifie Standard design, then the ITAAC frem the

certified design must apply to those portions of the facility which are dvehad ¢

covered by the design certification. Therefore, when rev1!u1n? des’ AP
certification ITAAC, it is important to remember that they will belusedTat the
COL stage. The explicit requirement for ITAAC, from 10 CFR 52.97(b) and as
revised by the Energy Policy Act of 1952, 1s set forth below:

The Commission shall {dentify within the combined icense the inspec-
tions, tests, and analyses, including those applicable to emergency s g 4
planning, that the license shall perform, and the acceptance criteria (oF “ﬂ"““*f“
that, 1f met, are necessary and sufficfent to provide reasonable Ov ioChR S
dssurance that the facility has been constructed and will be operated W ordivg .
in conformity with the license, the provisions of the Atomic Energy
Act, and the Commission's rules and regulations.
» Sataty CODM Seclion
The 1¢vel of detail in any particular ITAAC should be proportional to the
safety significance of the systems, structures, and components (SSC) covered ‘
by that +3AAET" Yhe sign Descriptions for an SSC should contain the signifi- [ ommen”
cantifunctionssand(based for that SSC. Further guidance on selection of the . |
gesign 1rfc';;@lon fﬁiﬁ’shou1d be extracted from the application for design .

certificatiop’ and included 1n the Design Description and JTAAC is described
below. j' -~ 3
’fﬂ“’ ,:"(J AJG
The information and review guidance herein is consistent with the staff's W R dels

proposals to the Commission 1n SECY §2-287, *FORM AND CONTENT FOR A DESIGN  tngt miem,
CERTIFICATION RULE.™ This guidance is subject to change as a result of the s’ ile, raopact
+v hBwe s $4I 10
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fomrwssian's review. [f necessary, this guidance wil) be revised and reissued Them )

following the Commission’'s decision on SECY 92-287.

1.

Lo pev

"DAO‘J‘\
s mandated '
Design Description ,_,'”':Ay‘" Ay #a pARC

/ ~
'The Design Descriﬁéion (OD) (sometimes called Tier . Design Description)
lconsists of narrative and simplified schematic drawings which will be

incorporated intd the Design Certification Rule for a particular standard

jdesign. The DD will be incorporated into the NRC's Part 52 Regulations
and will be effective for the 1ife of the Certified Design approval and

will be effective for the 1ife of a facility which 1s 1icensed pursuant to
a Certifiec Design. Changes,to the DD following the design certification
rulemaking require.a finding by the NRC that the change is needed to
dssure acequate protection, The change requires either an order or
another rulemaking to effe¢t the change, The net effect éﬁ_to provide a
very high threshold for change by'o4$bc$'the KRC er-others once the rule

15 ISSUQG. ol T (Cewply ul.a"’* :_‘,T.:l(,.!a‘\&‘ ffjuig‘?ﬂj n I::’PF at &'x‘
2 ' Saiom o & Cerbit cunow
The staff should ensure that gignificant .features of the certified design

application contained in the SSAR upon which the staff is relying to reach

its safety conclusion are captured in the DD. The specific features or

commitments which are to be included 1n the DD are a matter of staff™ — Voudor mas
Judgment. Two important factors should be balanced in reaching a decisfon “pe: [aa
to incerporate information into the DD: (1) the safety significance of 41 0 o
the design feature or commitment to the staff's safety decision, and (2) +uewec
an evaluation of whether {t is 1ikely or not that the design feature or woc
commitment will need to be changed in the future. If the staff concludes '
that 1t 1s Tikely that the details of a particular design feature or sl o -
comritment will change then 1t 1s appropriate te Vimit the amount of Fhasp 1d e 1thlap
detail in the D0. For example, {f current te§2h01ogy 1s changing and the ... 1o
staff concludes 1t 1s inappropriate to specifit a particular technology by .. afiiwnd frt
rulemaking; then the level of detail in the DD Should be limited to Safike, deirnbli
functional requirements and/or broad commitments. Additional detai) as to ¥ 7777
how the functional requirements and/or broad commitments will be met must

be specified in sufficient detafl 1in the SSAR for the staff te reach its

safety decision. The detail in the SSAR would thus be similar to an NRC

Regulatory Guide fn that the SSAR would describe an acceptable, but not y PO

the only acceptable method, of meeting the DD functional requirements o

s b TN
LW -

L and/or broac commitments. However, in order to make changes to the-SSAR a

licensee must use a 10 CFR 50.59-11ke process to determine 1f the change
impacts the DD or ITAAC or creates an unreviewed safety question. The
use of Design Acceptance Criteria is another example where the preferred
approach 1s to have functional requirements and/or broad commitments in
the DD and detailed information in the SSAR to specify an acceptadble
method for meeting the DD. -

- Ty &

. The staff must also be tognizant of the fact that a licensee under Part 52

may make changes to S$AR materia) under a 10 CFR 50.59-11ke nrocess
provided the change does not impact the DD or ITAAC or create an unre-
viewed safety question. Thus a licensee may make changes to material in
the SSAR upon which the staff relied in approving an acceptable method for
meeting the DD. The staff proposed in SECY §2-287 that certain SSAR
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'material not be allowed to be changed without prior NRC approval of the

' change. This SSAR material would be fdentiffed in the staff’'s SER and

'would require either an amendment to the Combined Operating License (COL)

' or would require the change to be identified {n the COL application and

reviewed and approved by NRC as a part of the COL proceeding. The

| following statement should be used in the staff’s SER to fdentify materia)
in the S5AR which the staff concludes may not be changed without prior NRC

) ipproval: W & 4 hte
r{,v”j “any change to [this commitment] would involve an unreviewed o Llae SER
- tafety question and, therefore, requires NRC review and approval a@le. coceweces?
oM prior to implementation. Any requested change to [this commite T, . . e 4ue
£ 1 went] shall either be specifically described in the COL applica--r, 1% bosdores

tion or submitted for license amendment after COL fssuance.” LR e Frasbirnal)

-ty sl DCP.
 The cuormitment fdentified fn the above statement needs to be specific to
| the information {n the SSAR upon which the staff has relied in the SER.
| For example, the specific SSAR sections or text for which this conclusion
| applies must be identified.

Oefining in advance that material in the SSAleh;:h {f changed would
| constitute an unreviewed safety question should used rarely. In
| discussions with the Commission(gﬁBﬂIBE:iEEZFI?EKZIEITIIHKT!IETE;;TIhe
| staff has indicated that 1t believes that SSAR materfal which would likely
( receive this special treatment would be Timited to: Design Acceptance
(Criteria and fuel and control rod design details which are in Topical
' Reports referenced in the SSAR. A1l cases where the staff {ncludes the
lleVQ quoted statement in its SER are to be reviewed and approved by the
cognizant ADT Division Director. The staff’s basis for each case must be
 specified in the SER and must provide the rationale for 1ts decision that
| @ change would constitute an unreviewed safety question. ~
. = ller o
ottt The staff has proposed in SECY §2-287 that g1] changes to SSAR materia) by
» % a COL Ticensee be reported to the NRC and that the licensee’s evaluation
4 include the basis for its cetermination that the change does not involve
an unreviewed safety quesiion. NRC can take enforcement action {f it
cetermines that a Ticensee change involved an unreviewed safety question
or was inconsistent with the DD or ITAAC. Whether or not the NRC {denti-
fies [commitments] which if changed would in NRC's view constitute an
unreviewed safety question, the COL applicant or 1icensee is responsible
to 1centify and review all changes and determine that each change before
implementation does not constitute an unreviewed safety question.

, AB weo
crn o vad, !

2. INSPECT]ONS, TESTS, ANALYSES AND ACCEPTANCE CRITERIA (ITAAC)

e
sl

vrd Aisign Cgat Heahe
~+ The purpose ofX]TAAC is to verify that the as-built facility conforms with

Z'f'c the approved des1gn.oad.aaalictblo_:e?ula$4ons. If the licensee demon-
%7 strates that JTAAC are met, then the licensee wi)l be permitted to load

fuel. Therefore, ITAAC must be necessary and sufficient to provide the
NRL with reasonable assurance that the facility should be authorized to
Toad fuel. The Design Descriptions should be based upon this requirement
for 1TAZC. As a result, the ITAAC must verify the significant design
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7~ 1' ‘
™ features; from the Design Descriptions, ent—the—eppiicable reouirements
x5 r ' | bs
1% — * : i

\ /7 ﬁ" ﬂl‘c 3(7\3‘ ‘

The ITAAC that are developed at the design certificatios stage will become
part of the certified design information. In order to provide stability
. to the licensing process, certified design information will be controlled
S by & new change process. This process will 4ud5711lochhanges to the
™ TTRAC for the certified designithat are approved through a rulemaking
o Tl process and meet the adegquate protection standard. As a result, the staff
w7 needs to careful about the information included ?z\the certified Design
| Descriptions and ITAAC. The information that is included must be accuratendd ... .
}becausc 1t will be difficult to change and information that will need to /""“E St ]
 be changed-miit ‘ot be included, such-as-details of the nuclear fuels— . P55
& design. A Tower change standard will apply to information that is ,

approved by the NRC but not certified. . as€ napoary tvv (Twpliants
Wit bppleable sy lahon o ok Lap e
The scope of ITAAC at the design certification stage 1s limited to, and %

Bust be consistent with, the SSC that are in the certified design. The Cer it ca b
ITAAD for the site-specific design features will be developed at the COL ‘ .
stage. Also, ITAAC are limited to the design features and requirements
that must be verified prior to fue! 100615?. Things 1ike power ascension
testing that are also described_in the application will be covered by
license conditions on the COL.(A)
T SR T ‘qi:fft’-"m
/Since an applicant for design certification does not have to provide as-
built, as-procured information or information on design features whose
.. technology 15 currently evolving, ITAAC will also need to verify that the
«e® ;:ij+caolo«¢eee+ffm!wts are met when information becomes available.
L efore, ITAAC at the design cor Siage will either vertfy
% "  WPProvad design faatures or—applicable reguirements. For example, 4f the
cesign certification application contaims sufficient information for the
staff to determine that the Residua) HWeat Remova) (RHR) system meets the
applicadble requirements, then the ITAAC only needs to verify the key
features of the RHR design. However, 1f specific equipment (1.e. pumps
and vaives) has not been procured, then the staff cannot determine {f
Cetermine 1f the environmenta) qualification (EQ) requirements have been
Pel at the certification stage. In that case, the ITAAC must be written
1o verify that the EQ requirements are met when the equipment {s procured
and 1nstalled. In adcition, some ITAAC will contain design acceptance
criteria for design efforts that will be performed post-;OL. such as the
stress analysis for piping. . : A tadedy
, Ocstan Seadvre | Dades Gl iy prnn '
Finally, the level of/detail in any particular ITAAC should be proportion-
4l to the safety sighificance of the SSC covered by that ITAAC. The rJ
certifies Design Degcriptions for an SSC should contain the significant 570’1?f}
furctions and for that SSC. Further guidance on selecting the
Cesign informatoh that should be extracted from the application for
cesign certification and included in the certified Design Description and
ITRAC 15 described below.
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The staff and industry have reached agreement on a three column format for
ITAAL.  The following guidance should be followed in reviewing proposed
TTAAL:

Column ) - Q:;wgn ggmixmgnx

The specific text for the design commitment described in Column 1 is
to be extracted from the DD discussed above. Any differences in text
TTAs s mus e should be minimized and be intentional. Design commitments which are

(s angiiia. . Lo be verified prior to fuel Joad arg tp be fdenti nder Column ].
S be 0. fuel, Joad are m..igqgg.;!

s, ata. DE. ’Eﬁmgm. H1ch cannot be verified un fuel “oad are
Ha® oca 1o be included in the Initial Test Program (1TP) description (SSAR
PO, 8 Chapter 14). The ITAAC and the 1TP Gescription must include suffi-
S, ala. cient inspectior, testing, and/or analysis commitments to verify that
LD loes the facility will operate in accordance with the certified design.

T ':-"’f’ ¢ o oOm ¢

mn_ﬂ!ﬂ An.l!i‘i ¥ '\A4;L QLA',LA.#;':A'\ .
Column 2 - Inspection 3

The specific method to be used by the COL licensee to demonstrate that

the design commitment in Column 1 has been met, 15 to be described in

Column 2. The method is efther an inspection, test, :r ;na1ysis crf

some combination of inspection, t ngd gralysis, - the method o

demorstration includes an .n.\,s1§ff13u:33335¥§ the analysis method

Bust be cescribed in either Column 2 or 1n the SSAR. The preferred N,

location for analysis methods 1s in the SSAR, ~ The SSAR should include,/ "4
dhe daciigdme g reference to the particular ITAAC anmalysis which 1s be descripec | E; sarensd

ad n in dgtgwll"gtanggtd pre-operational tests defined in the SSAR and

R.G. 1.88 afd“WbY a 'sibstitute for ITAAC, however, the results of pre-

operational tests can be used to satisfy an ITAAC.

Columm 3 - Accentan riterd

The specific acceptance criteria for the methods described in Column 2

which, 1f met, demonstrate that the design commitment in Column I has

been met, 15 to be described in Column 3. When a choice between

putting detail in Column ] and Column 3 exists, the preference should

be to put the detail in Column 3. This ensures that the acceptance

criteria is cetailed and thereby removes ambiguity regarding accept-

at’e irplementation of the commitment. Numeric performance values for

S50 shoulc be specified as ITAAC acceptance criteria to demonstrate

satisfaction of a Design Commitment (DC). The numeric performance

values do not have to be specified as DC and in the DD unless there is

2 specific reason to include them there. Sofciest

v whit b GRTTYR Aetanls G/ pok ;e o€

. In the case of ITAAC for the ContrGT’Room Design and for Digital -

Instrumentation and Control DesigqS the ITAAC for each phase of the 7//4 Fer
, design development process should be separately fdentified with FES - Live e
<% entries in Column ), 2 and 3. Fatlure to satisfy the Column 3 accep-;"’f‘_‘*‘*‘f‘.‘
tance criteria for a particular phase wiH require repeating that e st
prase of the design development process ustil the Column 3 criteria is A
et for that ITAAC and all subsequent ph’sed ITAAC.

C may
5 - February 1953
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3. STANDARD SAFETY ANAL YS‘S REPORT /,; “‘d R Ll I hagp ek Hesigny Jod, ¢

Shaekd bod 10 CFR 52 does not discyss Tier 1 or Tier 2 material. These terms have
pphe .  been developed during 1351ementotion of the rule for the lead reviews.

" Tier ] material is the

and ITAAL discussed above p site parameters

Yanz irterface reguirements as defined in 10 CFR 57.47(a }y(“) angd (vii).

Tier 2 15 that materia) in the S§AR -h+eh—4a~ﬂoi

The SSAR 1

"to include a1l Tier )7and Tier Camaterial; 1.e., 1t must include all
information reviewed vy the staff which is relied upon in reaching the
staff's safety determination. To the extent thit design detail or other
information reviewed in the course of inspections or audits 1s necessary
Lfor the staff to reach a safety conclusion, that design detail or other

- #* information must be submitted

gutfictent—forsueh-informetion—to—be on the docket, H-ivﬂ-hm

Pl

11. REyITY p:g-[ﬂucrs

In the review of the Design Description and ITAAL, definitions of certain
terms are crucial and, therefore, a 1ist of DEFINITIONS 1s included as
Appencix A.

1. SAFETY RELATED STRUCTURES, SYSTEMS, AND COMPONENTS

Review System (or building) description in the SSAR for the high leve)
safety features to be included in the Design Description end ITAAC.
Use engineering judgement guided by the principles discussed in the
Appendixes.

Review the Design Description (DD) te verify the above high leve)
safely features are treated adeguately. Use the Appendixes to check
for correct wording and consistency. Also use the examples inciuded
in Appencixes G and H.

Keview of JTAAC - Use the Appencixes for guidance on ITAAC entries.

1. FReview the ITAAC t~ verify that the immportant features in the DD
are included in the [TAAC Design Commitment (DC) column. For
guicance on acceptadle wording use the examples included 1n
Appencixes G and ¥,

2. FReview the Inspection, Tests, and Analyses (ITA) column to verify
that the DC 15 acequately verified. Use the examples in Appendix-
es G ang H for guidance.

3. Feview the Acceptance Criteria (AC) column to verify that the

resuits of the ITA are adegquately specified. Use the examples in
Arpendixes G and K for guidance.

é February 1§83



2. NON-SAFETY RELATED SYSTEMS * afdet o salt

. 1f jhi Non-safety related structure, system or component has son’(
r—reliled feature, 1t should be considered for inclusion in the DD’dnd
1TRAC. '
’vaﬂx erly-gescrided -in—the BD with-mo corresponding 1TAAC with-the—tntentto—
L. eestify-the ¢

2

-

~ . .
CIIE. O Redre TOMCE ean  LOA 164, asay

'}’[ ML

-nonsafety—espects~ See the examples

'in Appendixes G and H for guidance.

I17. EVALURTION FINDINGS

*The staff finds/concludes that the design commitments in this ITAAC
accurately summarize the Desfgn Description for [SSC which is the subject
of this section]; that the inspections, tests, and/or analyses fdentified
are acceptadble methods for determining whether the design commitments have
been met, and that the acceptance criteria are sufficient to establish, if
they are met, that the design commitments have been met.®

Appendix
Rppendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

(ean3'DER

XoOrmmomo»

APPENDIXES

»

DEFINITIONS AND GowewrAr 1ovisiowss

FLUID SYSTEMS

ELECTRICAL SYSTEMS

INSTRUMENTATION AND CONTROL SYSTEMS

BUILDINGS

PIPING

STANDARD ITAAC ENTRIES

EXAMPLES (This includes examples of Design Descriptions and I1TAAC
which include standard DD and ITAAC entries. The ITAAC entries
are annctated with a “fourth® column indicating the Rationale
used for including the entry.)

ArfoyDIEs Feks mUpen BETZR: [(From KFg friemmm REY'ov modi)

KAaviAnion £ % mTTrong
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DEFINITIONS

The following definitions apply to terms used in the Design Descriptions and associated
ITAAC:

Acceptance Criteria means the performance, physical condition, or analysis result for a
structure, system, of component that demonstrates the Design Commitment is met.

Analysis means a calculation, mathematical computation, or engineering of technical
evaluation. Engineering or technical evaluations could include, but are not limitad to,
comparisons with operating experience ot design of similar structures, systems, of
components.

As-built means the physical properties of a structure, system, Or cot ponent following the
completion of its installation or construction activities at its final location at the plant site.

Basic Configuration (for a Building) means the arrangement of structural features (e.g.,
floors, ceilings, walls, columns, and doorways) and any structutes, systems Of components
which are specified in the building Design Description.

Basic Configursation (for & System) means the functional arrangement of structures, systems,
or components specified in the Design Description and the verifications for that system
specified in Section 1.2.

Channel [ABB C-E t add definition. |

Design Commitment means that portion of the Design Description that is verified by ITAAC.
Design Description means that portion of the design that is certified.

Division (for electrical systems or equipmeat) is the designation applied o a given safety-
related system or set of components which are physically, electrically, and functionally
independent from otl. r redundant sets of components.

Division (for mechsnical systems or equipment) is the designation applied to a specific set
of safety-related components within a system.

Inspect or Inspection mean visual observations, physical examinations, Ot reviews of records
based 0o visual observation or physical examination that comnpare the structure, system, oOf
component condition to one or more Design Commitments. Examples include walkdowns,
configuration checks, measurements of dimensions, or non-destructive examinations.

sio 3.30-93



SYSTEM 80+™

Test means the actuation, operation, of establishment of specified conditions to evaluate the
performance of integrity of as-built structures, systems, Of components, unless explicily
staied otherwise.

Type Test meznsuwononeormoreumplecomponmoftbcumctypeand
manufacturer 1o qualify other components of that same type and manufacturer. A Type Test
is not a test of the as-built structures, systems, of COMpoOnents.

1.2 GENERAL PROVISIONS

The following general provisions are applicable o the Design Descriptions and associated
ITAAC.

Verifications For Basic Configuration For Systems

Verifications for Basic Configuration of systems include and are limited to inspection of the
system functional arrangement and the following inspections, tests, and analyses:

(1) Inspections, including non-destructive examination (NDE), of the as-built, pressure
bonndxyvddsforASMECodeClml.Z.oerwidmﬁﬁdinaneﬂp
andmmnmmumousmmsmmmm
quality of pressure boundary weids are met.

@) Tm.mm;ﬂmﬂpu.of&cSMchlmhldm
equipmert (including connected instrumentation and controls) identified in the Design
Wmmwme.wdmmmmmn
qualified to withstand design basis dynamic loads without loss of its safety function.

(3)  Tests, or tests and analyses, of the Class IE clectrical equipment identified in the
Dctnmm(ummmmﬂm)mwuih@mdm
wwmmmmmmmmmmmadmp
bubncidmwi&omlouofitsufﬂhm@nfordmdmm&dwuw.
nmmmmmm.nmlmummmmmm
sccident(s), zre as follows: wmwdprm
profiles, humidity, chemical effects, radiation, aging, submergence, and their
synergistic effects which have a signficant effect on equipment performance. As used
in this paragraph, the term "Class 1E electrical equipment* coustitutes the equipment
;.:uﬁmmadmmmnmdwmu,mmw(m
meg.m.mmbm).mmlubdmmwm
mmofmemnmmofmemmlsdmwwm
mmipmmm.wmemmmmmnmmmam
environment during or following & design basis accident.

o3 3.30-93
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Electrical equipment environmental qualification shall oe demonstrated through
analysis of the environmental conditions that would sxist in the location of the
equipment during and following a design basis acc A=5t and through a determination
that the equipment is qualified to withstand those conditions for the time needed to be
functional. This determination may be demonstrated by:

(a) Testing of an identical item of equipment under identical or similar conditions
with a supporting analysis to show that the equipment is qualified; or

®) testing of a similar item of equipment under ideatical or similar conditions
with a supporting analysis to show that the equipment is qualified; or

(c) experience with identical or similar equipment under identical or similar
conditions with supporting analysis (o show that the equipment is qualified; or

(d) analysis in combination with partial type test data that suppors the analytical
assumptions and conclusions to show that the equipment 1s qualified.

(4) Tests or type tests of active safety-related motor-Operated Valves (MOVs) identified
in the Design Description 0 demonstrate that the MOVs are qualified to perform their
safety functions under design basis differential pressure, system pressure, fluid
temperature, ambient temperature, minimum voitage, and minimum and/or maximum
stroke tunes.

Trestment of Individual [tems

The absence of any discussion or depiction of an item in the Design Description or
accompmyingFimshanmnbewmedupmhibiﬁngalimfmmndliﬁumchm
item, ummixwmudprwemmnmﬁompuﬁommgmulaymmudhmdm
depiciedt in the Design Description or accompanying Figures.

When the term “operate,” “operates,” or 'opemion'isnudwidnupeawnimndbmud
in the Acceptance Criteria, it refers to the actuation and running of the item. When the term
"exist,” "exists,” or "existence” is used with respect 10 an item discussed in the Acceptance
Criteria, it means that the item is present and meets the Design Description.
Impiementation of ITAA(

The ITAAC are provided o tables with the following three-column format:

Inspections
DResign Commitment Tests. Apalyses Acceptance Criteria
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Each Design Commitment in the lefti-hand column of the ITAAC tables has an associated
Inspections, Tests, or Analyses (TTA) requirement specified in the micdle column of the
tables.

The identification of a separate ITA eatry for each Desige Commitment shall not be construed
0 require that scparate inspections, tests, or analyses must be performed for each Design
Commiunent. Instead, the activities associated with more than one ITA entry may be
combined, and a single inspection, test, or analysis may be sufficient to implement more than
one ITA emry.

An ITA may be performed by the licensee of the plant, or by its authorized vendors,
contractors, or consuitamts. Furthermore, an ITA may be performed by more thao a single
individual or group, may be implemented through discrete sctivities separated by time, and
mzybepafomndnanydmeyﬁotmﬂxdload(mcludkn;bdonmofm&mbw
Operating License for those ITAAC that do not necessarily pertain to as-installed equipment).
Additionally, an ITA mybcpaformadnpmofthaaaiviﬁamnmuquirdwbo
performed under 10 CFR Part 50 (including, for example, the Quality Assurance (QA)
mmm“McWthMM;mm.nﬂAMmumu
a separate ot discrete activity.

Discussion of Matters Related to Operations

In some cases, zbeDesignDacﬂptiominmisdowmemnferunuanrdnefo
operation, such as normal valve or breaker alignment during normal operation modes. Such
discussions are provided solely to place the Design Description provisions in context (e.g., 1©
explain automatic features for opening or closing valves or breakers upon off-normal
conditions). Such discussions shall not be construed as requiring operators during operation
to take any particular action (e.g., 0 maintain valves or breakers in a particular position
during normal operation).

Interpretation of Figures

hmywmmm.momwmmzmmmmﬁm.
mFimmywaWﬁmmmwmm
general dlustration. me:ym.ﬂmmwmdmmmd
the system or part of the system. Unlmspec'xﬁdupliciﬂy.mﬁpnummindmof
the scale, location, dumensions, shape, or spatial relationships of as-built structures, systems,
and components. hpwm.mumnxmdm.sym.ndw
myvuyﬁommemibumdepiaedonmem.pmﬂedmmmw
dimz.udmmebuignbummionpemmiummﬁmmmdvmdyaﬁm
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APPENDIX B
FLUID SYSTEMS

1. DESICN DESCRIPTION AND FIGURES

The following guidance and rationale of what should be included in the
certified design material was developed during the review of fiuid system
Design Descriptions (DD) and ITAAC, and provides the staff’s positions
regarcing the content of the DD and ITAAC. The information should be included
in the design description in a consistent order. As additioral experience is
gained, this guidance may be updated ard revised. Examples of Design
Descriptions and Figures are provided ir Appendix H.

A. DESIGN DESCRIPTION

l.

System purpose/functions (minimum is safety functions, may include
some non-safety functions)

The design description identifies the system's purpose and function.
It captures the system components that are invelved in accomplishing
the direct safety function of the system. Each DD should include
wording (preferably in the first paragraph) that identifies whether
the system is safety-related or 1s a non-safety system. Exceptions
snoulc be noted 1f parts of the system are not safety-related or {f
certain aspects of a non-safety system have a safety significance.

Location of system

The building that the system is located (e.g., containment, reactor
bullging, etc.) shall be included in the cesign description.

igr 1 » 4 £ - iy
Key ms,g,,“f?“:ftffff fr:,’;"f‘},:':m%{, Zntorm & SiGabicamt sarr*& runctiom,
The desiyn description should describe the components that make up the
systemy, Key features such as the use of the some of the ABWR safety
relief vaives to perform as the Automatic Depressurization System
thould be described in the DD. However, details of a components
gesign, such as the interna) workings of the MSIVs and SRVs, should
rnet be included in the design description because this could 1imit the
(0L applicant to a particular make and model of a component. Any
features such as flow limiters, backflow protection, surge tanks,
severe accident features, etc. should be described in the DD as
follows:

Tow 1imiting features for HELEs outside of containment « The minimum
pipe Clameter will be confirmed because these features are needed to
directly Timit/mitigate Design Basis Events such as pipe breaks.
Lines less than ] inch (e.g., instrument lines) are not included

B-1 DRAFT



because their smal) size limits the effects of HELBs outside
containment.

Keep Fill systems - These will be included in the design description
when needed for the direct safety function to be achieved without
damaging water hammer.

On-1ine Test Features - Some systems/components have special
provisions for on line test capability which is critical to
demonstrate its capability to perform the direct safety function. An
example is an ECCS test loop. These on-line test features will be
described in the DD.

Filters - Filters that are required for a safety function (suel as
Cortrol room AVAC radiation filtering) should be in the desigr
description. The configuration ITAAC will check that-the filter—is
exists, but will not test the filter performance. ™

Surge Tark - The capacity of the surge tank will be verified if the
tank is needed to perform the direct safety function. For example in
the case of the RCW surge tank a certain volume is required to meet
the specific system lTeakage assumptions.

Severe Accident Features - These features will be described in the
design description and the configuration ITAAC will verify that they
exist. The capabilities of the features will not be included in the
ITAAC.

Hazard (e.g., flood, fire) Protection Features - Special f2atures
(switches, valves, dampers) used to provide protection from hazards
will be included in the appropriate system desi?n description. Other
features such as walls, doors, curbs, etc., will also be covered, but
in most cases these will be in a "building” or "structural® ITAAC.

Special Cases for Seismic - There may be some nonsafety equipment that
requires special treatment because of its importance to safety. An
example is the seismic analysis of the ABWR main steam piping that
provides a fission product leakage path to the main condenser and
allows the elimination of the traditional main steam isolation valve
control system.

Seismic and ASME code classifications

The safety classification of structures, systems, and components are
described in each system’s design description. The functional
drawings identify the boundaries of the ASME Code classification that
are applicable to the safety class. The generic Piping Design ITAAC
includes a verification of the design report to ensure that the
appropriate code design requirements for the system’s safety class
have been implemented. Therefore, design pressures and temperatures

B-2 DRAFT
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for fluid systems do not need to be specified in the design
Jescription except in special cases such as ISLOCA where the system
has to meet additional reguirements.

s A / : -
5. System operation | Lhoot moces Qirterm o sgaficont baf('?‘} fvnchen |

s U ¢4 temt

[owt? | The DD should /provide a description of the various modes of operation

T of the system| This should include realignment of the system B R
following 3 tOCA (or other) signal, cq. o el dujeca P s T e 1

My AT runT e a, Twe .—\, :;: e ':‘»—va‘a-z«-b(;\,cwkﬁwe,_
6. Controls, Displays and Alarms )

The design description will describe the system controls, displays (do
not use the term "indications®), and alarms available in the contro}
room. Impo-tant instrumentation will be shown on the system figures, degor bed v
The EOPs and Chapter ]B have identified the minimum set of controls, +webD.
displays, and alarms necessary to perform safety functions. They will
be used as guidance for establishing the needs for main control room
‘o™ controls, displays and alarms to be included in Tier 1. 75 4y ~lirie
S e e p be SRR tnvimeny 0 alarms  bosed wfom dhe Eol _
7. legic wd IRA  wem b opd ner ge spafiall, calied o a0 o softm

th.

If a system/component has a direct safety function 1t typically
receives automatic signals to perform some action. This includes
start, fsolation, etc. The DD captures these aspects related to the
direct safety function of the system.

B. Interlocks

Interlocks needed for direct safety functions will be included in the
system design description Examples include the interlocks to prevent
ISLOCA anc an interlock that switches the system or component from one
moce to 2 safety function mode. Other interiocks that are more
eQuipment protective in nature, are,only in the SSAR,
INC G,
§. Class JE electrical power sources/divisions 2 e
Clnss =
™ The DD or figure should identify thq(}lcctricaI power source/division
g for the equipment included in the system. Independent Class 1E power
' sources are reguired for components performing direct safety functions
and are needed to meet single failure criterion, GDC 17, etc.
Electrica) separation will also be addressed in the electrical and 14C
systems ITAAC.

10. [Eguipment to be qualified for harsh environments

Electrical eguipment that s used to perform a necessary safety
function must be demgnstrated to be capable of maintaining functiona)
operadility under/all service conditions, including LOCA, postulated
te occur during its/installec life for the time it is required to

!

reso red B-3 DRAFT
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operate. Documentation relating to equipment qualification fssues
will be completed for all equipment items important to safety in
accordance with the requirements of 10 CFR $50.45. The scope of
environmental qualification to be verified by the ITAAC includes the
Class 1E electrical equipment fdentified in the Design Description (or
on the accompanying figures), and connected instrumentation and
controls, connected electrical components (such as cabling, wiring,

anc terminations), and the lubricants necessary to support perf nce
of the safety functions of the Class JE electrical compon The
s qualification of equipment Tor "g¥Td™ environments will be

L addressed in the JAC ITAAC. ohar fhao haven

o

11. Interface reguirements ont of Scape. oF paraly, ovA ‘(mrc

The interface requirements/will be identified in the Design
Descriptions form‘r@jﬂgustems and cross-referenced in a separate
section of the certified information. 48 -the Reactor

Service Water System. The methodology for developing ITAAC for the
interface requirements will be described in the SSAR or certified
information. Non-safety systems which cannot impact safety systems do |
not need Interface Requirements. Specific fn-scope design details o tukr(ufﬂs
“"'"“"‘*fa\\%«!ﬂlch preclude the non-safety system from impacting a safety system
: must be addressed in Tier 1.

12. Accessibility for ISI Testing and lnspecnm e Wl v e $SAL

_ The accessibility does not have to be addressed in Tier xb However,

MO NRC will not grant reliefs to the ]S] requirements after esign
Certification.

13. Numeric performance values

Numeric performance values for SSC should be specified as ITAAC
acceptance criteria to demonstrate satisfaction of a Design Commitment
(DC). The numeric performance values ¢o not have to be specified as
DC and in the DD unless there is a specific reason to include them
there.
i Fra PP |

16, Normally, a1l design commitments? im-Fter—t must be verifiec by a
specific ITAAC, unless there are specific reasons why this 1s not
necessary. Some acceptedble reasons include: (a) the information is

. only included for context, (b) fulfillment of other ITAAC are
- sufficient to show verification of the design commitment; (c) a single
c '«'x . ITAAC can verify more than one cesign commitment. 4] +he ndoymorim

Cirtaps = ;,v¢4~7 o Seimit Class featiom. Com!
E. f:G..‘R[S ‘N5€Q7 J ,'t‘: »
s LTl
1. 1In general, figures and/or diagrams are required for systems. LW

However, a separate figure may not be neeced for simple systems,
structures, and components (e.g., the condenser). The format for the

B-4 DRAFT



15.

INSERT FOR PAGE B-4

Other Matters Not Warranting Tier 1 Treatment

Several matters are not appropriate topics for inclusicn in
the certified design. These matters include the fcllowing:

Programmatic provisions - The Design Descriptions should
focus on the physical characteristics of the facility. The
Design Descriptions should not contain programmatic
requirements related to operating conditions or to
operations, maintenance, or other programs because these
matters are controlled by other means such as the Technical
Specifications.

Design and construction processes - The Design Descriptions
for systems should discuss the configuration and performance
characteristics that the systems and components should have
after construction is completed. In general, the Design
Descriptions should not discuss the processes that will be
used for designing and constructing a plant because the
safety-function of a system or component is dependent upon
its final as-built condition and not the processes used to
achieve that condition. Exceptions to this general guidance
include welding, seismic qualification, and environmental
gualification (which are the subject of the basic
configuration ITAAC), and the generic ITAAC for piping.

Portable equipment and consumables - In general, the Design
Descriptions should address fixed design features expected
to be in place for the lifetime of the facility, and not
portable equipment and replaceable items that are contreclled
through operational related programs.
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figures and/or diagrams will be simplified piping dia
mechanical systems. Symbols used on the figures shou

with the legend provided by the applicant.
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Ba Bl s, v AL >t

. 4%, components discussed in the design de
the figure. O sty S omaa Conipymaty §

?rams for
d be consistent

scription should be shot:4§?
P "". B e e D> e

\mﬁtumh‘::ﬂveﬁauk - L

Systerm boundaries with other systems should be clearly delineated in

the figures. With few exceptions, system boundaries should occur at a

component.

ASME code class boundaries for mec

shown on the figure and form the
check (system) that fs required fn each individual system ITAAC. The

configuration check includes an/inspection of the welding quality for

a1l ASME Code Class 1, 2, and 3"piping systems described in the design
description. A hydrotest 1s also required in each system ITAAC for

ASME Code Class 1, 2, and 3, pipin

process of fabricating the /overal
bolting requirements for ensuring the pressure integrity have been

»el. \.\ é.{(“’\ m\m
As a minimum, instruments required to perform emergency -

R

equipment and piping are
asis for the basic configuration

& ladCo

procedures (as described in the SSAR, Chapter 18) are
clbedl 3

figurey or o dae

. o 4 T Cor = :
— e (ys.. e W\

systems to verify that, in the
piping system, the welding and

“~ation
aws on the

The minimum inventory of alarms as established in the MCR or RSP ITAAC

do not have to be shown on DD Figures.

Other essential alarms, e.g.,

associated with SCS high pressure (ISLOCA), SCS performance monitoring

indications, not part of the minimum in
DD figures. The W wned “siac

ventory should

B Sy

Al st Wil hpne b iadadl, taadbe .bnggwagdl = ey D AANAIACI Y
Class 1E power sources((f.e., 1?:?s¥on idink???cationi) or electrical ™
equipment can be shown of The figure in Tieu of TAZTUGing them in the
Design Description. , )

Ais plays | edl tonal
Icert fication of all imgdcation and controloon the remote shutdown ¢ howmg
parel will be inciuded in the system diagram or alternatively in the s , 8-7
remcte shutdown panel JTAAC. # %

_Fravres forsnfety-re

except “for—ttems, such as Fi11, drain,

€ SCOp

\

‘be shown on the
- )‘-Uum' -y o,

oen e

igures

=Y

are those MOVs " POvs, and check valves with a safety related active \
function, a complete 1ist of which is contained in the IST plan.
Valves remotely operable from the Control Room must be shown 1f their

Other valves are -

mispositioning coauld ect system safety function.
evaluated for m § case-by-case basise<

]
|(\:,ldsion
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‘lo.liazlﬁsafe positions of the pneumatic valves will not be shown| umiess
s oot the fail-safe position 1s relied\on to accomplish the direct safety

L
Ik a ™

s

11.)C1Vs are to be shown on the figureiof the applicable system 1TAAC.

" The demonstration of CIV performance to a Containment Isolation
Signal, electrical power assignment to the CIVs and failure response
to the CIVs, as applicable, may be inclued in the system ITAAC or in
a separate containment isolation syster  AAC that encompasses all
CIvs. Leak rate testing of the CIVs will be addressed in the ..

-contetnment ITAAC, This approach should be explained in the General
Provisions sectionm or in an alternate section of the Tier ] document.

‘o v Sdmer TTARCE o &Mw‘?&ﬁ‘&' €5., Corpaimmeat TIRAL .
12. Heat loads requiring cooling, e.g., pump motors, heaf exchangers, need
not show the source of cooling unless the source of cooling has a
specific or unigue characteristic that would require Tier ] treatment,
e.g., RCP seal water ceooling.

C. STYLE GUIDELINES FOR DESIGN DESCRIPTIONS AND FIGURES

The following general guidelines should be used during the review of
design descriptions and figures:

1. New terminology should be avoided, standard terminclogy should be used
(1.e., use terms in commen use in the CFR or Reg Guides vice
redefining them).

2. Pressures should include units to indicate 1f the parameter is
absclute, gage, or differential.

3. "LOCA sigral® should be used vice specific input signals such as *High
drywel1® or "Low water level® because control systems generally
processes the specific input signals and generate a LOCA signal that
actuates the component.

4. In general, the term "ASSOCIATED" should be avoided because this term
has particular meaning regarding electrical circuits and 1ts use may
lead to confusion.

——

parentheses.

O — rv——

Jur“’pxii The design description should be consistent in the use of present or
‘ future tense.

7. "Division® should be used instead of train, loop, or subsystem (unless
1115 2 subsysten o 4hare o redvutaviy wniw 0. & i a
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E. “Tier 1" and "Tier 2° should not be used in the design description or
1TRAC.

§. Systems should be described as "safety-related” and *nonsafety-

related,” not "essential® and 'nonesscntial.:vigw.h arm .

——

10. The correct system name should be used consistently. XJ:iw."

11, INSPECTIONS, TESTS, ANALYSES AND ACCEPTANCE CRITERIA (ITAAC)

The following guidance and ratfonale of what should be included in the
certified design material was developed during the review of fluid system
Design Descriptions and ITAAC, and provides the staff's positions regarding
ITAAC.  Each of the standard ITAAC entries are discussed in the order they are
presented in Appendix G. Additional guidance refers to example I1TAAC
presented in Appendix M. As additional experience is gained, this guidance
may be updated and revised. )

oD
Normally, a1l design commitments in Fferd must be verified by a specific
ITAAC entry, unless there are specific reasons why this 1s not necessary.
Some acceptadble reasons include: (a) the information {s only included for
context, (b) fulfiliment of other ITAAC are sufficient to show verification of
the design commitment; (c) a !‘"91ﬂ ITAAC entry can verify more than one

ol

o

# L

7 R p- |
design commitment, () i R At ey Qitmies 0 Soft o~ Suismic ~/J5;,€,,/7m

A. STANDARD ITAAC ENTRIES
1. BASIC CONFIGURATION

This ITAAC entry includes inspection of the functional arrangement of the
system components as shown in the figures and includes inspections, tests
anc aralyses of welding, environmental qualification, seismic
cualification, and MOVs as descridbed in the definitions and genera)
provisions provided in Appendix A, and as discussed below:

FUNCTIONAL ARRANGEMENT

The system will be inspected to determine that the functiona)
arrangement of the components is as discussed in the Design
Description and shown in the figures. Unless specified explicitly,
the figures are not indicative of the scale, location, dimensions.
shape, or spatial relationships of as-built SSC. In particular, the
as-built attributes of SSC may vary from the attributes depicted on
the figures, provided that those safety functions discussed in the
Desigr Description pertaining to the figure are not adversely
affected.

Some features and components of the systems are only addressed by the
configuration ITAAC as discussed below:

8-7 DRAFT
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Keep-Fill Systems - These will be included in the design
description when needed for the direct safety function to be
achieved without damaging water hammer and verified by the
configuration ITAAC. However, a separate functional test will not
be performed because the keep-fill system will be tested as part
of the overall system functional tests.

Filters - Filters that are required for & safety function (such as
Control Room WVAC radiation filtering) should be in the dcsi?n
. description. The configuration ITAAC will check that the filter NRC tovendd
exists, but will not test the filter performance because PObiA A
changes in technology and ?orfornance requirements coyld occur
that woyld modify the specific performance criteria necessary for
the filter. Additfonally, filter performance is verified by Tech
Spec surveillance. :

y

-

Severe Accident Features - These features will be described in the
(design Bescription and the configuration ITAAC will verify that
they exist. The capabilities of the features will not be included
in the [TAAC because‘szzzttgggprts-yc-net7}en¢~%honto4vtt~tu—1u-

81ty verification. R, B I ey ea e A Sy
Fept e SR,
J

WELDING

General Design Criterion 14 of JO CFR Part 50, Appendix A requires

that the reactor coolant pressure boundary be designed, fabricated,
erectec, and tested so as to have an extremely low probability of
abnormal leakage. In addition, General Design Criterion 30 requires
that components which are part of the reactor coolant pressure
bo;::ary be cesigned, fabricated, erected, and tested to the highest
quality standards practical. 0.8 spuisbad i e THAAC

The integrity of the pressure boundary in the plant w11 be ensured,
in part, through a verification of the ve\din? quality. An inspection
's recuired to be performed to verify the quality of /uﬂding for ASME
Code Class 1, 2, and 3 pressure-retaining components using appropriate
non-destructive examinztion (NDE) methods. Verification of welding
quality s performed ac a part of ITAAC for the basic configuration
check of each specific system. .

a* » e
(o, The scope of welding to be verified by the !;aég ASME Code Jov
& . e
¢ ° Class 1, 2, and 3 pressure-boundary 5, ¢ KSHE Code class welds . Grovp
are included in Tier ] because the ASME Boiler and Pressure Vesse) (¢
Code, Section 111 s referenced in 10 CFR 50. 3 plant™ -, .4 vied
(cow:oH!ﬂT?"ETixt+fTid as QuaTity Groups A, B, and C are required by 10 | 7o)
 CFR 50.55a to meet the reguiremenis for ASME Code Classes 1, 2, ang Q;M)’

vely,/ Tr&ach system description, the functfemat drawing
ident1fies the boundaries of the ASME Code classification. The
integrity of the pressure boundary 1s required to be maintained

B-8 DRAFT
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because it is directly involved in preventing or mitigating an
accident or event under the defense-in-depth principle. ASME Code
Class 1, 2, and 3 structural welds (e.g., pipe suppcrt welds) are not
included within the Tier 1 scope because they were deemed to be
indirectly involved in preventing or mitigating an accident or event
(e.g., Pipe supports provide protection of the piping; but, it is the
piping itself that is needed for accident mitigation). Thus, ASME
Code Class 1, 2, and 3 structural welds are included in the Tier 2
scope.

ENVIRONMENTAL QUALIFICATION

flectrical equipment that is used to perform a necessary safety
Tunction must be demonstrated to be capable of maintaining functional
operability under all service conditions, including LOCA, postulated
to occur during its installed life for the time it is required to
operate. Documentation relating to equipment qualification issues
will be completed for all equipment items important to safety in
accordance with the requirements of 10 CFR 50.49. This documentation
will be in the form of the equipment qualification list and the device
specific qualification files, and will include the specified
environmental conditions, qualification methods (e.g., tests, or tests
and analyses), and documentation of qualification results. The
installed condition of electrical equipment important to safety will
be compatible with conditions for which it was qualified. The scope
of environmental qualification to be verified by the ITAAC includes
the Class 1E electrical equipment identified in the Design Description
(or on the accompanying figures), and connected instrumentation and
controls, connected electrical components (such as cabling, wiring,
and terminations), and the lubricants necessary to support performance
of the safety functions of the Class 1E electrical components. The
ITAAC will verify that the Class 1E electrical equipment identified in
the Design Description (or on accompanying figures) is qualified for
its application and meets its specified performance requirements when
it is subjected to the conditions predicted to be present when it must
perform its safety function up to the end of its qualified 1ife. The
gqualification of I&C equipment for “miid® environments will be
addressed in the I1&C ITAAC. O Ft. Ul

EQUIPMENT SEISMIC QUALIFICATION

General Design Criterion 2 of 10 CFR Part 50, Appendix A requires that
structures, systems, and components important to safety be designed to
withstand the effects of natural phenomena including earthguakes. In
addition, General Design Criterion 4 reguires that structures,
systems, and components be appropriately designed against dynamic
effects.

To verify the ability of mechanical and electrical equipment to
perform their safety functions during and following a safe shutdown

B-9 DRAFT
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earthquake, an inspection is required to be performed to verify that
the as-built equipment 15 qualified to withstand seismic and dynamic
loadings. The equipment qualification for seismic and dynamic effects
15 performed in conjunction with an ITAAC for the basic configuration
check of each specific system.

The scope of equipment qualification to be verified by the ITAAC

includes those seismic Category I mechanical and electrical equipment

(including associated instrumentation and controls) that are depicted

on the functional drawings in the design description. Although other

seismic Category | equipment might exist within the system and might

not be depicted on the functional drawing, they are still required to

be seismically qualified but are not reguired %o be included in the

ITRAC verification scope. The reason 1s thyt the design description

and the functional drawings define that portion o7 the standard

gesign, that is approved by certificaticic and ‘s necessary to perform

the system’s safety function. Thus, only the seismic Category |

eguipment that 1s included in the certified design is required to be

verified by the ITAAC., The verification of these other seismic | iswr A EmuF,
Category | equipment 1s considered a part of the 10 CFR Part 80, | Cuauricn vasee
Appendix B quality assurance program. |Poet 50 oo requeind

B Parar T T
MOTOR-OPERATED VALVES ’ g

Gereral Design Criterion (GDC) 1 requires that structures, systems,
and components important to safety be designed, fabricated, erected,
and tested to quality standards commensurate with the importance of
the safety functions to be performed. GDC 1 further requires that a
guality assurance program be established and implemented in order to
provide adequate assurance that these structures, systems, and
corponents wiil satisfactorily perform their safety functions.
Criterion 111, "Design Control,® of Appendix B to 10 CFR 50 reguires
that measures be established to assure that the design bases for those
structures, systems, and components are correctly translated into
specifications, drawings, procedures, and instructions. Criterion XI,
*Test Control,” requires that a test program be established to assure
that testing reguired to demonstrate that structures, systems, and
components will perform satisfactorily in service 1s identified and
performed.

The ability of motor-operated valves (MOV) to perform their safety
functions will be ensured, in part, through verification of the MOV
qualification program. The LTAAC for the basic configuration check

. requires verification thati ™~

P A

. The results of test of active safety related MOVs identified in
the figures or design descriptions demonstrate that the MOVs are
qualified to perform their safety functions under certified design
grfferential pressure, system pressure, fluid temperature, ambient

B ol 8-10 DRAFT
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temperature, minimum voltage, and minimum and/or maximum stroke-
time.

The MOV qualification program relies on testing cf each size, type,
and mogdel. The testing and acceptance criteria for qualification are
described in (he SSAR.

Numerous problems with MOVs in operating plants have been identified
over the past several years through operational experience, licensee
programs in response to NRC Generic Letter 89-10, and NRC staff
inspections. Therefore, in acddition to the configuration ITAAC, tests
of installed MOVs are required fn each system ITAAL, +hat have MoVe.
Or€ ’/’A‘Z
+  The scope of MOVs to be verified by these ITAAC entries 4aciudeT those-

n
o ~Beseriptrons —Fhese- MOV wiit-4nctute e MOVs with a safety relatec

active function, a complete 1ist of which is contained in the IST
plan.

2. HYDROSTATIC TEST

General Design Criterion 14 of 10 CFR Part 50, Appendix A requires that
the reactor coolant pressure boundary be designed, fabricated, erected,
and tested so as to have an extremely low prodability of abnorsy) Teakage.
In addition, General Design Criterion 30 requires that components which
are part of the reactor coolant pressure boundary be designed, fabricated,
erected, and tested to the highest quality standards practical.

, The pressure boundary integrity will be er:ured, in part, through a test

verifying the Teak-tightness of the ASME Code piping systems, A D
hydrostatic test is specified as a part of the ITAAC for eafkfﬁﬂﬁwe?ffh1 AsrvE

T, piping system. Code

The scope of the hydrostatic test for the ITAAC includes ASME Code Class Cloas
1, 2, an¢ 3 piping systems. The ASME Code class piping systems have been z
selected for Tier ] treatment because the ASME Boilg;_jnd_zggigyrz“lgsse1 g
Coce, Section 111 {s referenced in 10 CFR 50.55a. Nuclear power plant—. .~
/CompERERTS CTasyTfie2 a5 Quality Groups A, B, and C are required by 10 CFR ™
50.55a to meet the reguirements for ASME Code Classes , 2, and3d, ——  /
*espectively.” The ASML Code, Seccion 111 requires that a hydrostatic test

be performed. In each system description, the tunctiona) drawing

‘dentifies the boundaries of the ASME Code classification. The integrity

of the pressure bouncdary 1s required to be maintained because it is

directly involved in preventing or mitigating an accident or event under

the defense-1n-depth principle.

2. NET POSITIVE SUCTION HEAD (NPSH)
The system ITAAC wil) verify that pumps with direct safety vunciions
(tyrr23Yy ECCS ang S0 pumps) have the required NPSH to arcomp)ish their

W
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safety function by a combination of test and analysis. The analysis
method for determining NPSH will typically be provided in the SSAR.

4. DIVISIONAL POWER SUPPLY

Electrical independence (separation; will be verified in the system [TAAC.
Independent Class 1E power sources are required for components performing
direct safety functions and are needed to meet single failure criterion,
GDC 17, etc. Electrical separation will also be addressed in the
electrical and I&C systems ITAAC.

5. PHYSICAL SEPARATION

Physical separation (for hazards) will be verified in the ITAAC. The
hazards postulated are Design Basis Events and, therefore, the design
features that protect the equipment need to be verified by the ITAAC to
demonstrate independence (and single failure). System features (switches,
valves, dampers) used to provide protection from hazards will be included
in the appropriate system design description and ITAAC. Structural
features such as walls, doors, curbs, etc., will also be covered, but in
most cases these will be in a building ITAAC.

6. CONTROL ROOM FEATURES . ) STET

i
Controls and displays (we are not using the term "indicatiems® in ITAAC) -
The design description will describe the system displays and controls
available in the control room. Important instrumentation will be shown on
the system figure. The EOPs and Chapter 18 of the SSAR identify the
minimum set of controls and displays necessary to perform safety
functions. They will be used as guidance for establishing the needs for
main control room displays and controls to be included in Tier 1. The
system ITAAC will only verify that these features exists since their
performance will be addressed in the HFE and I&C ITAAC.

Alarms - If an alarm is identified in the SSAR inventory of alarms based
upon the EOPs and PRA, then it need not be specifically called out in the
system ITAAC. These alarms will be addressed in the HFE and I&C ITAAC.
Any additiona)l alarms determined to be necessary should be included in the
system ITAAC.

7. REMOTE SHUTDOWN PANEL

Controls, displayé, and alarms avaiiable on the remote shutdown panel can
be identified and verified as part 2f the remote shutdown panel ITAAC, or
1dentified in the system ITAAC and v2rified as part of the remote shutdown
panel ITAAC.

The EOPs and Chapter 18 of the SSAR identify the minimum set of controls
and displays necessary to perform safety functions. They will be used as
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guidance for establishing the needs for remote shutdown panel displays ang
controls to be included in Tier ).

If the controls, displays, and alarms are identified in the system ITAAC,

the design description will describe the system displays and controls

available on the Femote Shutdown [panel. Important instrumentation will be

shown on the system figure. The system ITAAC will only verify that these

features exists since their performance will be addressed in the KFf and

IS0 ITAAC. IF ned thowe o% Wl By dman j‘aﬂg‘& u-«::‘,, ok Al ::Mrv\:.léuf&-p,
M Macey Wil ol AAACURNR L dhae sk Taaac.

B. MOTOR OPERATED VALVES

In addition to the MOV qualification testing (Generic Letter 85-10)
reguired in the Basic Configuration ITAAC, MOVs with active safety
functions are tested in the system ITAAC to check the capability of the
as-installed MOV to operate under differentia) pressure. In some cases
tlosing/opening times are specified. This addresses problems that have
occurred due to installation errors. The SSAR will contain a complete
1ist of safety-related MOVs which have an active function.

These tests are required to be performed under pre-operationa)
different1al pressure, fluid flow, and temperature conditions to assure
that the valves open and/or close within time 1imits as specified. The
SSAR in Section 3.9.6 further defines that these tests will be conducted
under maximum achievable pre-operational conditions and describes the
analysis of these tests results that will be cond te that
the yalve will function under n_conditions. fAny change to the

/commitment to conduct These Tests under maximum achievable conditions and
to analyze these results to assure MOV function under design conditions
would involve an unreviewed safety question and, therefore, would require
W&l review and approval prior to implementation. Any requested change to
these comritments shall either be specifically described in the COL
application or submitted for license amendment after COL issuance. ‘_—’///
_ i

M ) I
§. PNIUMETICALLY OPERATED VALVES ‘

In cases where the fail-safe position of pneumatic valves is relied on to
accomplish the direct safety function of the system, the system ITAAL wil)
verify the fail-safe position.

10. CHECK VALVES

Numerous installation problems with che:k valves in operating plants have
been identifred through operating experience and NRC staff's inspectiuns.
Therefore, in addition to the acceptance criteria for design and
qualifications described in the SSAR, tests of installed (active) safety-
related check valves are reguired in ezch system ITAAC. These tests will
be conducted under system preoperational pressure, fluid flow, and
temperature conditions to assure that the valves open and/or close as
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expected based on the direction of the differential pressure across the
vilves.

Note: Since the industry has not experienced significant operational probliems
with other types of valves, or with pumps in general, the proper operation of
these components will be tested as part of the functional tests of the system IR
under the system ITAAC,«y Did-optont mod  +ooms, (o
| -1
E. ADDITIONAL ITAAC ENTRIES (see Appendix H for examples)
1. OPERATIONAL/FUNCTIONAL ASPECTS OF THE SYSTEM

The design description captures the system components that are involved in
accomplishing the direct safety function. Typically, the system ITAAC
specify functional tests, or tests and analyses, to verify the direct
safety functions for the various system operating modes.

2. CRITICAL ASSUMPTIONS FROM TRANSIENT AND ACCIDENT ANALYSES

The critical assumptions from transient and accident amalyses will be
verified by ITAAC. “Roadmaps” will be used to identify the critical input
parameters assumed in the transient and accident analyses. A1l critical
Input parameters given in the SSAR (mainly in chapters 6 and 15) will be
identified in the "runadmap) The
reviewer will varify in the individua) system ITAAC that the critical
Input parameter: ave included in the corresponding system ITAAC -a¢- -
morctted th—the- &" :

3. PRE INSIGHTS

-n_a,n-l‘r

“

If the results of the PRA indicate that a particular component or function
of a system is risk significant, that component or function will be
verifiec by ITRAC. PRA insights will be identified in the staff's SER.
The reviewer will verify in the individual system ITAAC that the PRA
insights are included in the corresponding system ITAAC as indicated in
the SSAR.

&. ON-LINE TEST FEATURES

Some systems have special provisions for on-line test capability which is
critical to demonstrate its capadility to perform the direct safety
function. An example is an ECCS test loop. These on-line test features
will be verified by ITAAC.

5. SURGE TANKS

The capacity of a surge tank will be verified if the tank 1s needed to
perform the direct safety function. For example, in the case of the ABWR
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(W surge tank a certain volume is required to meet the specivic system
leakage assumptions.

6. SPECIAL CASES FOR SEISMIC QUALIFICATION

There may be some non-safety equipment that reguires special treatment
beciuse of 1ts importance to safety. An example is the seismic analysis
of the ABWR main steam piping that provides a fission product leakage path
to the main condenser and allows the elimination of the traditional main
steam 1solation valve leakage control system.

7. INITIATION LOGIC

If a system/component has a direct safery function it typically receives
automatic signals to perform some action. Thic includes start, isolation,
etc. The system ITAAC capture these aspects reiated to the direct safety
function. The entire logic and combinations ai‘e not tested in the system
ITAAC because the overall logic is checked in the 1&C ITAAC for the safety
system logic.

8. INTERLOCKS

Interlocks needed for direct safety functions will be included in the
system design description and ITAAC. Examples include the interlocks to
prevent ISLOCA and an interlock that switches the system or component from
one mode to a safety function mode. Other interlocks that are more
equipment protective in nature, are only in the SSAR. A1) of the
interiocks are not tested in the system ITAAC because the overall logic is
checked in the 140 ITAACs for the safety system logic.

8. AUTOMATIC OVERRIDE SIGNALS Oooigw foase
g d e
hutomatic signals that override equipé;nt protective features during a‘pa[‘ {(dhmv

A

(e.g., thermal overloads for MOVs), may not be included in the ITAAC
because there arz other acceptable methods for assuring system function
during a DBI.

10. SINGLE FAJLURE

The cdesign description will not state that the system meets single failure
criteria (SFC). There will not be an ITAAL to verify that the system
meets single failure, rather, the system attributes such as independence
anc physical separation which relate to the SFC will be in ITAAC.

11, FLOW CONTROL VALVES

The flow control capability of control valves does not have to be tested

in JTAAC. However, flow control valves should be shown on the figure if p

they are recuirec to farl-safe or receive a safety actuation signal. The :(Evnrfr/L
faii-safe position should be noted on the figure;ﬂ o +l Feylb A 7 by

o~ 2 i/
- ko (" WJes cr {’ #.’7‘ ' B ls D”n
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12. PRESSURE TESTING OF VENTILATION SYSTEMS

Where ductwork constitutes an extension of the control room boundary for
habitability, the ductwork should be pressure tested.

C. STYLE GUIDELINES FOR ITAAC

1. The first column (design commitment (DC)) should be as close in
wording to the design description as possible.

2. The middle column of the ITAAC always should contain at least one of

the three "Inspection” or "Test" or “"Analysis". Sometimes, it will be

a combination of the three.

Ced GACOMPARS

3. Standard pre-ops tests defined in_the SSAR and Reg Guide 1.68 are-net

a subStitute-for ITAAC,~however, the results of pre-op tests can be

used to satisfy an ITAAC. SSAR and Reg Guide 1.68 tests should be

examined and tests elevated to [TAAC-As-RRCESSarY. vn 4re Cevaloyp

dos pratd QS Ay of ataa. T7P.

4. If an ITAAC test is not normally done as part of a pre-operational Sshr

test, the test methodology should be in Tier 1 or the SSAR With —« ' >34
‘reference to the ITAAC. - )i .
P L i — Y ' Y O
5. Use of the Terms "Test" and “Type Test" in the ITA should be

consistent with the Definitions. Testing which would be classified as

"Vendor", "Manufacturer®, "Shop" could be specified as such to make

clear what type of test is intended. An alternate approach would be

to define "shop" test.

6. If an analysis is required in the ITAAC, then the analysis or at least

the outline of the analysis will be prepared and that will be put in No b1
the ITAAC or tgg SSAR with refereq;g to phq»!]ﬁﬁp it supports.

7. I1TAAC column 2 should identify the component, division, or system that
the inspection, test, and/or analysis verifies.

8. Refer only to inspections, not "visual" inspections.

9. Numerical values, where appropriate, should be specified in the third
column, acceptance criteria.

10. The ITAAC shduld be consistent in the use of present or future tense.

11. *Division" should be used instead of train, Toop, or subsystem (unless
it is a subsystem).

12. "Tier 1" and "Tier 2" should not be used in the ITAAC. EE? ;
13. Avoid clarifying phrases in the ITAAC. 530:/
CJ,M
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14. The correct system name should be used consistently.

I11. REVIEWER CHECK LISTS

The following check lists are provided to assists the reviewer in the review
of the fluid systems Design Descriptions, Figures, and ITAAC. As discussed
before, the lTevel of detail in any particular Design description, Figure, or
ITAAC should be proportional to the safety significance of the SSC being
reviewed. Therefore, all items shown on the check lists will not be
applicable to all systems being reviewed.
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DESIGN DESCRIPTION CHECK LIST

SYSTENM:

1. System purpose/functions (minimum 1s safety functions, may
include some non-safety functions)

2. Llocation of system (containment, reactor building, etc.)

, Sartty
3. Key design/ features of the system (such as ADS-partef SRVs,

(Jf\»h flow Timiters, backflow protection, surge tanks, severe accident
b features, etc.)
4. Seismic and ASME code classifications
§. System operation
€. Controls/displays
7. Llogic
8. Interlocks .

(0§ s nlmadn

9. Class )E electrical pouer\fﬁurttxfdfvfs+0ﬂ9
10. Equipment to be qualified for harsh environments

11. Interface requirements

(See Appendix C for guidance.)
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FIGURES CHECK LISY

SYSTEN:

'8
meT e L |,

iui'compénents discussed in the design description.

2. System boundaries with other systems should be clearly

delineated in the figures/diagrams.

3. ASME code class boundaries for mechanical equipment and piping.

4. As a minimum, instruments reguired to perform emergency

operation procedures (as described in the SSAR, Chapter 18).

5. Essential alarms that are not included in the ainimum inventory

of alarms.

€. Class 1E power sources (1.e., divis

electrical QQu1pment.x-1

Aig ‘
'y

]

( AN

. sion 1yenttfigltion) for
g TR TR L -3 #0

7. ldentification of all +;d+ttt4on and control on the ﬁenote

shutdown panel unless these are covered by the remote shutdown

panel JTAAC,

E. Preumatic- and motor-operated valves and check valves that
perform "active” safety functions, 1nc1udingi‘$&

are within the scope of GL 8§-10.

-
9. Fpil-safe position of pneumatic"ﬁ:;:::~;;?} are relied 3;\\
Accomplish the direct safety function of th

-

/ N——

(See Appendix C for guidance.)
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ITAAC CHECK LIST

SYSTEM:

17.
18.
19.
20.

Basic configuration

Hydrostatic test

Net positive suction head
Divisional power supplies

Physical separation

Control room mv S
Remote shutdown system <994frnm£~>
Motor operated valves

Pneumatically operated valves

. Check valves

. Operational and functional aspects of the system

. Critical assumptions from transient and accident analyses
. PRA insights

. On-1ine testing features

. Surge tanks

. Special cases for seismic qualification (e.g., ABWR main steam

line piping)
Initiation logic
Interlocks

Flow control valves

Pressure testing of ventilation systems

(See Appendix D for guidance.)
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APPENDIX C
ELECTRICAL SYSTEMS

The following guidance and rationale of what should be included in the
certified design material was developed during the review of electric system
Design Descriptions (DD) and ITAAC, and provides the staff’'s positions
regarding the content of the DD and ITAAC. The information should be included
in the design description in a consistent order. As additional experierce is
gained, this guidance may be updated and revised. Examples of Design
Descriptions and Figures are provided in Appendix H.

This section is intended to provide additional guidance for evaluating the DD
and ITAAC, in the Electrical area (for purposes of review respensibility the
Electrical area also includes the Lighting Systems).

A. DESIGN DESCRIPTION

Electrical equipment that is involved in performing the direct safety function
should be addressed in the Design Description (see IEEE-30B-1980 paragraph 5.2
for a discussion of direct safety function). This would basically include (in
Tier 1) the complete Class IE electric system - including power sources (which
include offsite sources even though they are not Class 1E) and distribution
equipment. With regard to the electrical equipment that is part of the Class
IE system but is included to improve the reliability of the individual Class
IE divisions (for example equipment protective trips), additional factors need
to be considered. For example, if a failure or false actuation of a feature
such as a protective device could prevent the safety function, and operating
experience has shown problems related to this feature; then treatment in Tier
1 should probably be included. In addition, some fire protection analyses are
based on the ability of breakers to clear fire caused faults. With respect to
the non-Class 1E portions of the electrical system (powering the BOP loads), a
brief certified design description may be included. The DD for this portion
should focus on the aspects, if any, needed to support the Class 1E portien.

Therefore, based on the above, the following eguipment should be treated in
the DD:

1. Overall Class 1E electric distribution system - this wouid include any
high Tevel treatment for cables, buses, breakers, disconnect switches,
switchgear, motor control centers, distribution transformers, and
connections/terminations

2. Power sources including:
- Offsite, including feeds from the main generator (a generator

breaker to allow backfeed should be addressed), main power
transformers, UATs, RATS, etc.

c-1 DRAFT
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6.

DC system - battery/battery chargers

- Emergency diesel generator (EDG support systems need to be covered
also - Plant Systems Branch has lead resporsibility)
Clags \E

- Vital AC inverters, regulating transformer:, transfer devices

~

- Alternate ac power sources for SBO

Other Electrical Features including:

- Containment electrical penetrations

- Lighting - emergency control rcom, remote shutdown panel NOTE:]t
may be difficult to rationalize its inclusion based on
*accomplishing a direct safety function.® The basis has to be
more defense-in-depth and operating experience and possibly PRA.

Lightning protection - general configuration type check.

Grounding - configuration type check. For both lightning protection

and grounding, it is expected that this will be part of a inspection

to check that the features exist. No analyses to demenstrate adequacy

will be in ITAAC.

Lighting

The Design Description should also cover the following:

1.

"" L"\AA'.“V
hecanit ¢ ok
by Wl o
e e
3.
4.

GDC 17 and 18 specified requirements. For example, GDC 17 requires
that physically independent circuits be provided from the offsite to

the Class 1E _di tion system. Here is a case where some design
description@nd ITAAC)are needed for a "non-Class 1E" area, because of

oot

its "importance to safety."

Other specific Rules, Regulations that are applicable to electric
systems. For example - the Station Blackout Rule is to be met by an
Alternate AC sourte and, therefore, that feature should be in Tier 1.
This is another non-]E aspect, but "important to safety.”

Regulatory Guides which have specific recommendations (all the RG
guidance may not need Tier ] treatment). Here may be an area that the
Tier 1 treatment captures the design aspect addressed by the RG but
the ac;eptance allows alternate approaches which are then discussed in
the SAR.

Operating Experience problems of safety significance that have been

identified - particularly through EDSFls, Generic Letter, Bulletins
and in some cases Information Notices. For example, degraded voltages
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have been highlighted. In addition, breaker coordination and short
circuit protection have been also highlighted.

£. Policy issues raised for the ALWRs. For the electrical area this
inciudes the AAC source for SBO, second offsite source to non-Class 1E
buses, and direct offsite feed to Class IE buses.

6. New features in the design. In the electrical area en -the-ABWR this
includes the main generator breaker for bac Mrposes; and the
potential for harmonics introduced byni!£=i§;§?&afa pghp controllers
and its potential effects on the Class JE equipment.

7. PRA identified insights or key assumptions. In the electrical area
this typically involves SBO which should already receive treatment in
ITAAC because of the Rule (see abovcz. As another example, in the
case of CE 1t appears that their "split bus® arrangement is a
gignificant or key assumption in their PRA and therefore (n some cases
it 1s important that within a Divisfon a particular pump motor 1s on a
particular bus. CE has raise this to 1ts ITAAC based on the PRA.
NOTE: In some cases 1t may be possible to use PRA results to decide
that some aspect does npt need Tier ] treatment, 1.e. the PRA shows 1t
is of Tittle safety significance.

Y B. The ACRS/Gre v mittee fssues.
- 7 Tetters and Greybeard comments. NO :
S as nogxntcossarily agree) ith M
X S’ N\

“ 9. A Severe Accident feature has been added to the design. If there are
such features 1t may turn out that an electrical support aspect may
need an ITAAC.

10. Resolution of a Generic Safety Issue (GSIs) has fdentified a solution
which has resulted in design/operational features. For example, in
the electrical area the resolution of GI-48/45 (as part of Gl-128)
identified treatment of "tie breakers.® The figure showing the Class
1E distribution system should show this feature 1f 1t exists. Then
any special features to deal with this feature should be covered.

11. Post TMI requirements - e.g., power to PORV block valve, Pressurizer
heaters, etc.

E. ITAAC ENTRIES (for the above equipment)

The following guidance and rationale of what should be included in the
certified design material was developed during the review of electric system
Design Descriptions and I1TAAC, and provides the staff's positions regarding
ITAAC.  The stancard ITAAC entries for electrical systems are discussed in
Appencix G. Additiona) guidance refers to example ITAAC presented in Appendix
M. As adcitional experience 1s gained, this guidance may be updated and
revised.
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Normally, all design commitments in Tier ] must be verified by a specific
ITAAC entry, unless there are specific reasons why this 1s not necessary.
Some acceptable reasons include: (a) the information is only included for
context, (b) fulfillment of other ITAAC are sufficient to show verification of
the design commitment; (c) a single ITAAC entry can verify more than one
design commitmenrt, (1) i . lwie b :2,;.,4,;.%, ) 'm;c*‘ly o SRIIM "’AS«/»Q'.a.'/%m

s

/
(dm"fll. BASIC CONFIGURATION (see Appendix G)
ﬁ’i' General functional arrangement - this can be captured in the *Basic
configuration® ITAAC but the leve)l of detail 1s determined by the
design description and what 1s shown on any figure(s).

Qualification - seismic and harsh environment will be covered by the
*basic configuration® ITAAC (see definitions in Appendix A). Tier }
will only deal with electrical equipment in harsh environments.
Electrical equipment in a *mild”" environment will be treated in the
SSAR only. An exception is made for I&C state-of-the-art digital
equipment in *mild® environment which the J&C ITAAC will cover mild
environment. Since there {s some of this type equipment which Biy be
utilized in the Electrical Distribution Systems, the I&C ITAAC will be
expanded to cover this potential. The basis for this exception is
that newer J4C equipment in mild environments has some operating
experience that shows sensitivity particularly to temperature, and in
dddition the new digital equipment may have even more sensitivity,

2. INDEPENDENCE - include separation, fnter-ties (1f any), identification
(e.9., color coding), Tocation, non-Class 1€ loads on 1E buses (see
Appendix G).

3. CAPACITY AND CAPABILITY - sizing of sources and distribution
eqQuipment,

Lloading - analyses to demonstrate the capacities of the equipment
because this is important to accomplishing the safety function. The
SSAR should discuss the analyses. Testing should be included to
cemcnstrate the EDG capacity and capability. This ts—the—same—as the
Tech Spec tests. Conn e, BAsed o

(NOTE: Margin - in some cases regulatory guidance specifies the need
for margin in capacity to allow for future load growth. If it is only
for future load growth, ITAAC does not need to check for the
adgditional margin.)

Yoltage - analyses to demonstrate voltage drop(because this is
important to accomplishing the direct safety function). Tier 2 would
include the discussion of how the voltage analyses will be performed,
i.e., reference to industry standards or company practice as
appropriate. Testing should show the EDG voltage and frequency
response. This 1s the same as Tech Spec tests.
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o

10.

1]

EQUIPMENT PROTECTIVE FEATURES - inclusion should be based on the
potential for preventing safety functions gnd the operating
experience.

- Equipment short circuit capadbility and breaker coordination should
be included by specifying ITAAC for analyses. The description of
the analyses would be in the SSAR.

- Similarly, diese] generator protective trips (and bypasses if
applicable) should be considered. A bypass example might be LOCA
signals which bypass EDG trips, however specifying that in the DD
and ITAAC would probably lock a design into this approach and
there is the alternative approach of providing coincidence for the
trips. The information in Tier ] should be written to allow for
cptions which can then be described in the SSAR.

« 1f the fire analyses rely on fire caused faults to be cleared,
this may need to be treated in the DD and ITAAC. It may be
covered by the breaker crordination (see above).

SENSING INSTRUMENTATION AND LOGIC - e.g., detection of undervoltage
and start and Toading the EDG. This is a direct safety function in
response to cdesign basis event of loss of power. Problems with relay
settings should be considered in this requirement.

Feaal TASLS . DispLAVS

JQSTt!TfﬁNST—tttRH$- check chapter J8 on the EOPs

TEST FEATURES - Timited to cases were specia) on-line test features
have been specifically included (maybe for a special new design
feature)

CONNECTION OF NON-1E LOADS ON 1E BUSES - because of the potential
degracation of the Class 1E sources this 1s part of the independence
Fev éw.

LOCATION OF EQUIPMEINT - {important for some equipment in relation teo
118 environment.

c-$ DRAFT



APPENDIX D
INSTRUMENTATION AND CONTROL SYSTEMS

To be provided upon copmpletion of I&C ITAAC review.



DRAFT
APPENDIX E
BUILDING STRUCTURES

The following guidance and rationale of what should be included in the
certified design material was developed during the review of building
structures Design Descriptions (DD) and ITAAC, and provides the staff’'s
positions regarding the content of the DD and ITAAC. The information should
be included in the design description in a consistent order. As additional
experience i1s gained, this guidance may be updated and revised. Examples of
Design Descriptions and Figures are provided in Appendix H.

I. BUILDING STRUCTURES

I. An ITAAC item for each building should verify the structural
capability of the building to withstand design basis loads. A
structural analysis should be performed to reconcile the as-built data
with the structural design basis. The acceptance criteria should be
the existence of a structural analysis report which concludes that the
:s-built building is able tn withstand the structural design basis

oads.

The SSAR should describe the details of the scope and contents of the
structural analysis report and the need for reconciliation of
construction deviations and design changes with the building dynamic
response and its structural adequacy.

2. Do not use the ASME Code N-stamp as an acceptance criterion. Rather,
verify the existence of ASME Code-required design documents (e.g.,
design specifications or design reports) that are prepared by the COL
licensee.

3. The turbine building design description does not need structural
drawings (the SSAR does not contain turbine building drawings) because
it 1s non-safety related. For the boiling water reactors (ABWR and
SBWR) that use the main steam line and condenser as an alternate
leakage path for fission products, the SSAR should include a
description of the need for the T/B to withstand a UBC Zone 3 level
earthquake, and the T/B should not use a dual-system or a concentric
system design.

4. The building design descriptions should specify the embedment depth

(from the top of the foundation 1o the finished grade). An ITAAC
should verify the embedment durth.
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I1.

I11.

PROTECTION AGAINST HAZARDS

1.

Internal flooding - features such as divisional walls, fire doors,
watertight deors, and penetrations will be included in the DD and
ITAAC.

External flooding - features such as thickness of walls and protection
features for penetrations below the flood level will be included in

the DD and ITAAC. The waterproof coating of the exterior walls wit weed
not be included.because the wall thickness 45 being relied upon to
prevent in-leakage. Characminid; aic

Fire barriers - the fire rating of divisional walls, floors, doors,
and penetrations will be included in the DD and ITAAC. Fire detection
and suppression will be addressed in the fire protection ITAAC.

External events (tornados, wind, rain and snow) - these loads will be
addressed in the structural analysis described in I.1.

Internal events (fires, floods, pipe breaks, and missiles) - these
loads will be addressed in the structural analysis described in !.1.

SITE PARAMETERS

The site parameters should include a reauirement that liquefaction not
occur underneath structures, systems, and components rtsulting from Q
the site-specific SSE. S

spectra, the evaluation of the sites for liquefaction potential should | -

Although the design for the sites should be based on the 0.3g RG 1.60 \\ gxty>éh

use the site-specific SSE with acceptance criteria demonstrating /
‘adequate margin for no lTiquefaction. 4_"//// A

——————

———————

151"?1} +““-d +ha Q'P’DPM% Qu—‘l MQWEW U“M

/t;aAA-‘L. J"w\d - a, (’.a‘mJ"‘o .«.-.ﬁm&.)e % Q‘-‘"‘M
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APPENDIX F
PIPING SYSTENS

The following guidance and rationale of what should be included in the
certified design material was developed during the review of piping systems
Design Descriptions (DD) and ITAAC, and provides the staff’s positions
regarding the content of the DD and ITAAC. The information should be inciuded
in the design description in a consistent order. As additional experience is
gained, this guidance may be updated and revised. Examples of Design
Descriptions and Figures are provided in Appendix H.

I. PIPING DESIGN

General Design Criterion 2 of 10 CFR Part 50, Appendix A requires that
structures, systems, and components important to safety be designed to
withstand the effects of natural phenomena including earthquakes. In
addition, General Design Criterion 4 requires that structures, systems, and
components be appropriately designed against dynamic effects including pipe
whipping. However, dynamic effects associated with postulated pipe ruptures
may be excluded from the design basis when analyses reviewed and approved by
the Commission demonstrate that the probability of fluid system piping rupture
is extremely low under conditions consistent with the design basis for the

piping.

To verify the ability of piping systems to perform their safety functions
during and following a safe shutdown ea~thquake, an inspection is required to
verify that the as-built piping systems are designed to retain their pressure
integrity and functional capability under design basis loadings. In addition,
an inspection is required to verify that safety-related structures, systems,
and components are protected against the dynamic effects associated with
postulated high-energy pipe breaks. The ITAAC for verifying the piping design
requirements ai'e performed under the generic Piping Design.

The scope of the piping to be verified by the generic Piping ITAAC includes

all ASME Code Class 1, 2, and 3 piping systems and high-energy piping systems.

The ASME Code Class piping systems are included in Tier ] because the ASME P

Boiler and Pressure Vessel Code, Section 1l | P
(Nuclei?“power plant components cTassified as Quality Groups A, B, and C

required by 10 CFR 50.55a te meet the requirements for ASMt (ode - _Z.f)

Ml‘_rgsngggjxglx»f»ln each system description, the functional drawing o

identifies the boundaries of the ASME Code classification for the piping

systems. The piping pressure boundary and structural integrity are required

to be maintained because they are directly involved in preventing or

mitigating an accident or event under the defense-in-depth principle.

The ITAAC in the generic Piping Design provides a certified design commitment
that the as-built piping system be designed to meet ASME Code, Section III
requirements. The certified design commitment also requires that safety-

F-1 DRAFT



DRAFT

related structures, systems, and components be protected against the dynamic
effects associated with postulated high-energy pipe breaks. An inspection of
ASME Code-required documents will be conducted to confirm the existence of an
ASME Code-certified stress report and a pipe break analysis report. '

The inspection will involve a walkdown of the as-built piping and supports and
a review of the ASME Code certified stress report to ensure that the as-built
piping system has been reconciled with the piping design requirements. The
existence of a Code-certified stress report (also referred to as a design
report) provides confidence that all the design and service loadings as stated
in the design specification have been evaluated, and that the acceptance
criteria of the ASME Code, Section III have been considered. The methodology
and specific attributes to be inspected are described in the SSAR.

The inspection will also involve a review of the as-built, high-energy pipe
break mitigation features (e.g., pipe whip restraints and jet impingement
shields) to ensure that the installed features are consistent with the pipe
break analysis report. The methodology and specific attributes to be
inspected are described in the SSAR. Alternatively, if an NRC-approved leak-
before-break report exists, then the dynamic effects from those postulated
high-energy pipe breaks could be excluded.

11. PIPING DESIGN QUALIFICATION AND FABRICATION

The verification of design, fabrication, testing, and performance requirements
are partially add-2ssed in conjunction with the specific system ITAAC.
However, performance tests are not practical for verifying certain component
design requirements such as its seismic design or safety classification.
Therefore, ITAAC have been developed to verify certain areas where performance
tests are not practical. These areas include seismic design qualification and
fabrication of components (i.e., welding). The ITAAC for seismic design
qualification and fabrication are established on a generic basis rather than
on an individual component basis.

The verification of the design qualification and fabrication of components are
captured in the ITAAC as discussed below: A . ol
.ﬂHt 1L {—}441,,‘1'!\4.&.4& ‘
v v \

5 ry " ke )-\‘[.‘.A";'_ f
Design Qualification fﬂ.»:LI H ol {h

The safety classification of\structures, systems, and components are
described in each system’s design description. The functional drawings
identify the boundaries of the ASME Code classification that are
applicable to thé safety class. The generic Piping Design ITAAC includes
a verification of the design report to ensure that the appropriate code
design requirements for the system’s safety class have been implemented.
The verification of the overall piping design including the effects of
high-energy line breaks is performed in conjunction with the generic
piping design ITAAC. The as-built piping system is required to be
reconciled with the design commitments.
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Fabrication

A basic configuration check (system) s required in each 1ndividua1 system
v 1TRAC.  The configuration check includes an inspection of the welding o
#7 Quality for all ASME Code Class 1, 2, and 3 piping systems. A hydrotest 7 7/#4C

. is also required 4n—titﬂ‘tytttm—41AA5Lfor ASME Code Class 1, 2, and 3
et n—the-processobfabriceting the overe X

2 ' piping system¥ to verify y
P ; TNy Trquitements—forsasuring the | (el
pressure 1ntegrity;ha¥o_boou4|‘&.. | .

A detailed description of the ITAAC for component design qualification and
fabrication and the bases for determining which material is Tier ] or Tier 2
dre discussed in the following sections.

1. WELDING

General Design Criterion 14 of 10 CFR Part 50, Appendix A reguires that
the reactor coolant pressure boundary be designed, fabricated, erected,
and tested so as to have an extremely low probability of abnormal leakage.
In addition, Genera) Design Criterion 30 requires that components which
are part of the reactor coolant pressure boundary be designed, fabricated,
erectec, and tested to the highest quality standards practical.

The integrity of the pressure boundary in the plant will be ensured, in
part, through a verificztion of the w¢1din? quaiity. An inspection is
required to be performed to verify the quality of welding for ASME Code
Class 1, 2, and 3 pressure-retaining components using appropriate non-
cestructive examination (NDE) methods. Verification of welding quality fis
performed as a part of ITAAC for the basic configuration check of each
specific system. _

\s ! (L_'W "’*@1’"
The scope of welding to be verified by the ITAAC jmetuées ASME Code Class | , -
1, 2, and 3 pressure-boundary welds. The ASME Code class welds are ‘ .
included in Tier | because the ASME Boiler and Pressure Yessel Code,
Section I11 15 referenced in 10 CFR 50.55a2. Nuclear poewer plant
components classified as Quality Groups A, B, and C are required by 10 CFR
50.55a to meet the requirements for ASME Code Classes 1, 2, and 3,
respectively. In each system description, the functional drawing
identifies the boundaries of the ASME Code classification. The integrity
of the pressure boundary 1s required to be maintained because 1t s
directly involved in preventing or mitigating an accident or event under
the defense-in-depth principle. ASME Code Class 1, 2, and 3 structura)
welds (e.9., pipe support welds) are not included within the Tier 1 scope
because they were deemed to be indirectly involved in preventing or
mitigating an accident or avent (e.g., Pipe supports provide protecticn of
the piping; but, 1t 15 the piping 1tself that 1s needed for sccident
mitigation). Thus, ASME Code Class 1, 2, and 3 structura) welds are
included in the Tier 2 scope.
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The ITAAC for the basic configuration check requires:

Inspections, including non-destructive examination of the as-
built, pressure-boundary welds for ASME Code Class 1, 2, and 3
components identified in the design description to demonstrate
that the requirements of the ASME Code, Section 1] for assuring
the quality of pressure-boundary welds are met.

lass 1, 2, and 3

Thc inspection of th
involve a review
appropri&&:/ﬂbt/iethod described in

ormance of the

The acceptance criteria for the welds are the ASME Code, Section 11] weld
examination requirements. The specific weld examination requirements for
d particular ASME Code Class 1, 2, and 3 component and weic type are
considered Tier 2 and are tabulated in the SSAR. The specific weld
examination requirements are considered Tier 2 because they could change
depending on future revisions to the ASME Code, Section 111 requirements.

Other welding activities (non-ASME Code) includes:

(1) pressure-boundary welds other than ASME Code, Section 111 welds,
(2) structural and building steel welds,

(3) electrical cable tray and conduit support welds,

(€) heating, ventilation, and air-conditioning support welds, and
(5) refueling cavity and spent fuel pool liner welds.

These other types of welding are included in the Tier 2 scope. The SSAR
describes the applicable codes and standards for the other types of
welding and the weld acceptance criterfa. Similar to the ASME Code Class
1,2, and 3 structural welds, the function of these other welds is needed
for protection of safety-related systems, structures, and components but
are not directly involved (or are redundant) in preventing an accident or
event. Accordingly, these other types of welding were deemed
inappropriate for Tier ] scope.

2. HYDROTEST

General Design Criterion 14 of 10 CFR Part 50, Appendix A requires that
the reactor coclant pressure boundary be designed. fabricated, erected,
and tested 50 as to have an extremely low probability of abnorma) Teakage.
In agdition, General Design Criterion 30 requires that components which
are part of the reactor coolant pressure boundary be designed, fabricated,
ereciec, and tested to the highest quality standards practical.

The pressure boundary integrity will be ensured, in part, through a test
verifying the Teak-tightness of the ASME Code piping systems. A
hydrostatic test 1s specified as a part of the ITAAC for each {ndividua)
piping system,
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The scope of the hydrostatic test for the ITAAC includes ASME Code Class
1, 2, and 3 piping systems. The ASME Code class piping systems have been
selected for Tier 1 treatment because the ASME Boiler and Pressure Vessel
Code, Section II1] is referenced in 10 CFR 50.55a. Nuclear power plant
components classified as Quality Groups A, B, and C are required by 10 CFR
50.55a to meet the requirements for ASME Code Classes 1, 2, and 3,
respectively. The ASME Code, Section III requires that a hydrostatic test
be performed. In each system description, the functional drawing
identifies the boundaries of the ASME Code classification. The integrity
of the pressure boundary is required to be maintained because it is
directly involved in preventing or mitigating an accident or event under
the defense-in-depth principle.

The ITAAC for each piping system contains a certified design commitment
that the ASME Code components of the system retain their pressure boundary
integrity under internal pressures that will be experienced during
service. A hydrostatic test is required to be conducted on those ASME
Code components of the system that are required to be hydrostatically
tested by the ASME Code. The acceptance criteria for the hydrostatic test
will meet the ASME Code, Section III requirements.

3. SAFETY CLASSIFICATION

General Design Criterion 1 of 10 CFR Part 50, Appendix A requires that
structures, systems, and components important to safety be designed,
fabricated, erected, and tested to quality standards commensurate with the
importance of the safety functions to be performed.

To verify the acceptability of the use of quality standards, an inspection
is required to confirm the availability of code-required design
documentation. The documentation review is performed as a part of the
generic Piping Design ITAAC. The design description for each system
contains the ASME Code classification for the various portions of the
system,

The ASME Boiler and Pressure Vessel Code class requirements are verifiedq,—

//because the ASME Code, Section III is referenced in 10 CFR 50,58a+
N

uclear power plant components classified as Quatity -Groups A, B, and C
are required by 10 CFR 50.55a to meet the requirements for ASME Code Class
1, 2, and 3, respectively.  The ASME Code classes allow a choice of rules
that provide assurance of structural integrity and quality commensurate
with the relative importance assigned to the individual items of the
nuclear power plant. The functional drawings in each individual system
design description identifies the ASME Code class boundaries. The use of
other codes and standards (e.g., AISC Steel Construction Manual for
building structural steel) are considered within the Tier 2 scope, and the

- SSAR contains descriptions of the applicable codes and standards for these

other saféty-related structures, systems, and components that are not
designed to the ASME Boiler and Pressure Vessel Code, Section III.
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The ITAAC in the generic Piping Design provides a certified design
commitment that the piping system is designed to meet its ASME Code Class
requirements. An inspection of ASME Code-required documents will be
conducted to confirm the existence of an ASME Code certified stress
report.

The inspection may involve a review of the as-built documentation and of
the ASME Code certified stress report. The existence of a Code-certified
stress report (also referred to as a design report) provides confidence
that the overall ASME Code design process was followed for that particular
system, and thus, the applicable requirements of the various ASME Code
classes have been met.

F-6 DRAFT
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1. The basic configurstion of the

System 15 as shown on Figure . (Ifa

figure 1s not used, reference the Section
number )

2. The ASME Code components of the

___ System retain their pressure boundary
mtegnty under internal pressures that wail
be expenenced dunng service.

APPENDIX G

\

STANDARD ITAAC ENTRIES

Inspections, Tests, Analyses

CONFIGURATION ITAAC

1. Inspections of the as-built system will
be conducted.

HYDROSTATIC TEST

2. A hydrostatic test will be conducted on
those code components of the
System required to be hydrostatically
tested by the ASME code. (Note 1)

(Note 1: Modify to call out pressure test
for pneumatic/gas and o1l systems, if that
is what is proposed; or, pressure test can
be used for all entries since the code will
determine the testing flnd )

1. The as-built System
conforms with the basic configurstion
shown mn Figure

2. The results of the hydrostatic test of

the ASME Code components of the

System conform with the requirements 1n
the ASME Code, Section 111.(Note 1)

LA

A2
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Design Description

3 The
sufficient NPSH.

pumps have

* These items 16 the st at nght require
system-umique modification.

4. Class IE loads of the System
are powered from Ciass |E Divisions, as
descnibed 1n Section :

5. Each mechanical division of the
System (Divisions A, B, C)* 1s physically
separsted.

*As sppropnate for each system.

Inspection, Tests, Analysis

NET POSITIVE SUCTION HEAD

3. Inspections, tests, and analyses will be

performed based upon the as-built system.
The analysis willi consider the effects of:

- pressure losses for pump inket piping
and components,

water level at the minimum vaiue,

*. 50% blockage of pumg suction
stramners,

*. design basis fluid tempersture{ 100°C),
*. contammment st stmosphenc pressure
*- vendor test results of required NPSH.

DIVISIONAL POWER SUPPLY
4. Tests will be performed on the

System by providing a test signsi in only
one Class {E Division ot a ime,

PHYSICAL SEPARATION

5. Inspections of the as-built
System will be performed.

G-2

- suction from the suppression pool with

Acceptance Critenia

3. The available NPSH exceeds the
NPSH required.

4. The test signal exists only in the Class
1E Division under test in the

System.

S. Each mechsnicsl division of the

System s physically separated from the
other mechanical divisions of the
system by structural and/or fire barmers
(with the exception of ).

A3
App. B

ILA4
App. B

ILAS
App. B



6. Control Room alarms, displays, and/or
controls* provided for the System
are defined in Section .

7. Remote Shuidown System {RSS)
displays and/or controls provided for the
System are defined in Section

8. Motor-operated valves (MOV)
designated 1n Section ____ as having an
active safety-related function open and/or
close under differential pressure and flnd
flow and lempersture conditions.

Susmuiien. Tiaste Anadet

CONTROL ROOM CONFIGURATION

6. Inspections will be performed on the
Control Room slarms, displays, and/or

controls® for the System.

*Delete any categovy for which no entnes
are included in the Design Descnption.

REMOTE SHUTDOWN SYSTEM

7. lInspections will be performed on the

RSS displays and/or controls for the

System.

MOTOR OPERATED VALVES

8. Opening and/or closing tests of
installed valves will be conducted under
preoperstional differential pressure, flud
flow, and tempersture conditions.

*Table entries for key valves only; 1.e |
one or two most important valves in »
system.

G-3

\ Criteri

6. Alarms, displays, and/or controls®
exist or can be retneved in the Control
Room as defined in Section !

7. Dhisplays and/or controls exist on the
RSS as defined 1n Section

8. Each MOV opens and/or closes The
following valves open snd/or close in the
following time linuts upon receipt of the
sctuating signal:

Valve* Time (sec)

— — Open
close

. —_ Open
close

A7
App. B
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Design Description

9. The pneumsticaily opersted

vsalve(s) in the System closes
{opens) when either electric power to the
valve actuating solenod is lost or the
pneumatic pressure to the valve(s) s lost.

10. Check valves designated in Section
as having an active safety-related

function will open and/or close under

system pressure and flurd flow conditions.

i1, Independence 1s provided between
Class 1E Divisions, and between Class 1E

Divisions and non-Cless 1E equipment, in
the System.

Susnatiben. Tinte. Asuiend

PNEUMATICALLY OPERATED
VALVES

9. Tests wiil be performed on
valve(s).

CHECK VALVES

10. Opening and/or closing tests of
nstalled valves will be conducted under
system preoperstional pressure, flusd flow,
and tempersture conditions.

INDEPENDENCE FOR ELECTRICAL
AND 1&C SYSTEMS

11.1. Tests will be performed in the
System by providing a test signal in only
one Class 1E Division at & ime.

11.2. Inspection of the as-installed Class
1E Divisions in the System wili be
performed.

G4

9. valve(s) closes.

10. Each check valve opens and/or
closes.

11.1. The test signal exists only o the
Class 1E Division under test in the

System.

11.2. Physical separmation exists between
Class 1E Divisions in the _____ System.
Physical separation exists between Class
1E Divisions and non-Class |E equipment
in the System.

A9
App. B

ILA10
App. B
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SYSTEM 80+

TABLE 2.4.4-1
SAFETY IME!'ION ﬂSTEM

licnbile. TTRAC Guwdm, 2o,

The Basic Configuration of the safety
mnjection system (SIS) is as shown on
Figure 2.4 4-1.

Two SI , in conj ith the

SiTs, have the capacity deliver
coolant to the reactor to cool the
“tore during design hais events.

2.a)

2.b)

2.¢)

Inspections, Tests, Analyses

Inspection of the as-built SIS
configuration will be conducted.

Testing to determine SIS flow will be
performed. Analysis will be performect
to convert the test resuits from the test
condit: as to the design conditions.

Testing will be performed hsing signals
simulating & safety injeftion actuation
signal (SIAS). "

Testing will be performed to open the
SIT isolation valves with the SITs
pressurized and the RCS depressurized.
Analysis will be performed to convert
the test results from the test conditions

2.a)

2.b)

2.¢c)

For the components and eqguipment
shown on Figure 2.4.4-1, the as-built
SIS conforms with the Basic
Configuration.

Each SIS pump has a pump-developed
pressure differential of no less than 1680
psid and no more than 2040 psid at the
vendor's specified mimmum flow rate,
and injects no less than 980 gpm and no
more than 1232 gpm of borated water
into the reactor vessel at atmosphenc
pressure.

The SIS initiates and s to deliver
flow to the reactor vessel within 40
seconds following receipt of a signal
simulating SIAS, mncluding emergency
diesel generator start time and load
time.

The pressurized $ITs discharge water to
the depressunzed RCS.

Resistance ¢oefficient K of the discharge
line from the SIT to the reactor vessel is
equal to'or between 4.5 to 30 (based on
a cross-sect:onal area of 0.6827 ).

12-31-93



244

The safety injection ‘As can be
depressurized by venting for entry into
shutdown cooling. ',*’/

A flow recuculm line from each SIS
pump discharge'to the IRWST provides

8 minimum fléw recirculation path.

The SIS pumps can be tested at full flow
durigg plant operation.

The ASME Code Section III SIS
components shown on Figure 2.4.4-1
retain their pressure boundary integrity
under internal pressures that will be
experienced under service.

SIS piping/ il be conducted.

-

Testing will be performed with the SITs
pressurized and the aséociated SIT
isolation vaive shut. éxh SIT vent
valve will be opened from the MCR.

Testing of SIS wili be performed by
manually aligning SI flow to the IRWST
through the minymum flow recirculation
line and mannally starting each SIS
pump.

Testing of the SIS will be performed by
manually aligning SIS flow to the
IRWST and manually starting each SIS

pump.

A pressure test will be conducted on
those components of the SIS required to
be pressure tested by ASME Code
Section Il

SYSTEM 80+ AB 4.4-1 ntinued
SAFETY INJECTION SYSTEM
Inspections. Tests, Analyses, and Acceptance Criteria
Design Commitment in Acceptance Criteria
2. {Continued) 2.d) Inspection of :ucnon records for 2.d) The volume mn egeii’ direct vessel

injection line, fromi the connection for
the SIT retmyﬁea!et to the piping-to-
DVI nozzle” weld, 1s no greater than
27.8 cubic feet.

p-

The SIT vent vaives can be gfiened from
the MCR and the SIT pressire decreases
while the SIT is being vented.

Minimum flow recigulation rate meets
or exceeds the purap vendor's minimum
flow requirements.

Each SIS_,;(;ump has a flow capacity of at
least 988 gpm to the IRWST through the
test line.

The results of the pressure test of
ASME Code Section Il components of
the SIS conform with the pressure
testing acceptance criteria in ASME
Code Section 111

12-1-9



TABLE 2.4.4-1 (Continucd)
SAFETY INJECTION SYSTEM

SYSTEM 80+
Design Commitment
7.a) Displays of the SIS mnstrumentation

7.5

7.¢)

9.a)

9.b)

244

shown on Figure 2.4.4-i exist in the
MCR or can be retrieved there.

Controls exist in the MCR to start and
stop the SIS pumps, and to open and

close those power operated valves
shown on Figure 2.4.4-1.

SIS alarms shown on Figure 2.4.4-1 are
provided in the MCR.

Water is supplied to each SIS pump at a

pressure greater than the pump’s
required NPSH.

The Class 1E loads shown on Figure

2441 are powered from their
respective Class {E Division.

Within a Division, one SIS and
associated valves and are
powered from a di Class 1E bus
in the same Class }JE Division than the
other SIS ‘and associated valves
and con(ml}/

7.b)

7.¢)

9.b)

Inspections, Tests, Analyses

Inspection for the existence or
retrievability in the MCR of
instrumentation  displays  will  be
performed.

Testing will be performed using the SIS
controls in the MCR.

Testing of the SIS alarms shown on
Figure 2.4.4-1 will be performed using
signals simulating SIS alarm conditions,

Testing to measure SIS pump suction
pressure will be performed. Inspections
and analyses to determine NPSH
available to each SIS pump will be
performed based on test data and as-
built data.

Testing on the SIS will be conducted by
providing 2 test signal in only one Class
1E Division at a time.

Testing on the SIS il be conducted by

providing a signal in only one Class
1E bus at atime.

7.a)

7.b)

7.¢)

9.a)

9.b)

Acceptance Criteria

Displays of the instrumentation shown
on Figure 2.4 4-1 exist in the MCR or
can be retrieved there.

SIS controls in the MCR operate to start
and stop the SIS pumps and to open and
close those power operated valves
shown on Figure 2.4.4-1.

The SIS alarms shown on Figure 2.4.4-
1 actuate in the MCR in response to
signals simulating SIS alarm conditions.

The calculated available NPSH exceeds
each SIS pump's required NPSH,

Within the SIS, a test signal exists only
at the equipment powered from the
Class 1E Division under test.

Within the SIS, afest signal exists only

at the equj t powered from the
Class 1 under test.
S

123193



SYSTEM 80+ 1 in
SAFETY INJECTION SYSTEM
Inspections, Tests, Analyses, and Acceptance Criteria
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9.¢c) Withi: a Division, the tyi; hot leg 9.¢) Testing on the SIS will be conducted by 9.¢c) Within the SIS, l,lét signal exists only
injection 1solation valves are powered providing a test signal in only one Class at the equipmént powered from the
from different Class 1E buses in the 1E bus at a time. Class 1E bus under test.
same Class 1E Diyision. /

9.d) Independence is provided between Class 9.d) Inspection of the as-installed Class 1E 9.d) Physical separation exists between Class
1E Divisions, and between Class 1E Divistons of the SIS will be performed. IE Divisions in the SIS. Physical
Divisions and non-Class 1E equipment, separation exists between Class 'E
in the SIS, Divisions and non-Class 1E equapiie t

in the SIS.

10.  The two mechanical Divisions of the SIS 10.  Inspection of as-built mechanical 10.  The two mechanical Divisions of the SIS
are physically separated. Divisions will be performed. are separated by a Divisional wall or a

fire barner except for components of the
system within contsinment which are
separated by spatial arrangement or
barriers.

11.  Valves with response positions indicated 11.  Testing of loss of motive power to these 11. These valves change position to the
on Figure 2.4.4-1 change position to valves will be performed. position indicated on Figure 2.4 4-1
that indicated on the Figure upon loss of upon loss of motive power.
motive power.

12.  The SIS is lutolm;ié/ally initiated by a 12.  Testing will bepei'fmmed by zenerating 12. A signal simulating 81AS sterts the SI
safety injection actuation signal (SIAS). a signal simdlating SIAS. pumps and ST header isolation

. ’ valves and safety injection tank (SIT)
isolation valves. The SIT isolation
valves;” when open, receive a
cg;ﬂ/rmnory open signal.
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16.a)

16.b)

Inspections, Te

Design Commitment

The SIS can be
simultanecus hot lgg injection and direct
vessel injection{DVI)

mandally realigned for

Motor operated valves (MOVs) having
an active safety function will open, or
will close, or will open and aiso close,
under differential pressure or fluid flow
under

conditions and temperature

conditions

Check valves shown on Figure 2.4.4-|
will open, or will close, or will open
and also close under system pressure,
flmd flow conditions, or temperature
conditions

An nterlock automatrCally opens the
SIT motor-operated isolation

when RCS pressyfe increases above the

valves
SIT normal opérating pressure

The interiock prevents closing the SIT
motor-operated jgolation valves until
RCS pressurg” decreases below the

interlock regét point

13

16.8)

16.b)

;sés Analysesr

FTABLE 2.4.4-1 {Continued)

SAFETY INJECTION SYSTEM
Acceptance Criteria

Inspecticns, Tests, Analyses

Testing will be performed with the
system manudlly aligned for

simultaneous D VI and hot leg injection

Testing will be performed to open, or
close, or open and also close MOVs
having an active safety function under
preoperational differential pressure or
flmd flow conditions and under

temperature conditions

Testing will be performed to open, or
close, or open and slso close check
2.4 4-1 under

system preoperational pressure, fluid

valves shown on Figure
flow conditions, or temperature
conditions

Testing will be perfdrmed using a signal
simulating incgeasing RCS
with the SIT »olation valves closed

pressure

Testing will be performed using a signal
simulating decreasing RUS pressure with

the SIT isolatiop” valves open and
attempting to cjose the valves from the
nain control foom

>

16.a)

16.b)

Acceptance Criteria

The SIS mnjects no le€s than 980 and no

more than 1232 gpm through each hot

leg mjectiopn” ine with the RCS at
B

3”"""~I‘hr‘l‘h pressure

Each MOV

function opens, or closes, or opens and

having an active safety

ui\n [ 4 !,(-‘\:‘\

Each check valve

2.4.4-1 opens, or closes, or opens and

shown on Figure

also closes

The SIT motor-opéerated isolation vaives
open in respopfe to a signal simulating
RCS pressyre increasing above the SIT
normal gperating pressure

The SIT motor-operated isolation valves

do not €lose when RCS pressure is
above the mteriock reset point
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