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SUMMARY

The TAA team considers the Plant Verification Program

draft of April 9, 1982, to be unsatisfactory for the pur-

poses which WPPSS intends. This report contains a number

of recommendations which we believe would sharpen the

focus of the program, substantiate its objectivity, strengthen

its engineering and design verification activities, and

improve the clarity of presentation.

With these changes, the team believes that the pro-

gram, when completed, would provide substantial additional
confidence that WNP-2 has been designed and constructed to
meet committed requirements.
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" 'II'. INTRODUCTION

The Washington Public Power Supply System contracted

with Technical Audit Associates on April 5, 1982 to reviewf

evaluate and submit a report on the adequacy of the Supply Sys-

tern's Plant Verification Program(PVP) plan for WNP-2. We rec-

ognize that the verification program being addressed herein is

one element of the Supply System's broader Plant Completion

Plan which .has been developed in response to the Managing

Director's instructions of January 22, 1981 . The bases for(1)

TAA's review are the draft PVP plan dated April 9, 1982, as

modified by changes supplied on April 27, and interviews with

Supply System representatives and their principal contractors .

in Richland on April 26-28. The agenda for these interviews

is shown in Appendix A. All persons shown were interviewed.

The TAA review team is identified in Appendix B.

The team held exit interviews with Supply System management

at the conclusion of the April 26-28 visit to discuss initial
impressions and to clarify points of uncertainty. An oral

report of findings and recommendations was presented to Supply

System management on May 25, followed by discussions intended

to clarify the recommendations and to correct any erroneous

information which the team might. have obtained.

The TAA team report on the April 9 draft PVP, as modified,

is presented below. For convenience, findings and recommendations

appear under the following headings: Define the Purpose; Substan-

tiate Objectivity; Strengthen Engineering and Design Verification;

Improve the Presentation.

(1) "Acceptance Review Plans for Supply System Nuclear Facilities",
letter, R. L. Ferguson to G. D. Bouchey, dated January 22, 1981,
Appendix C hereto.

(2) The Supply System provided replacement pages for parts of
Sections IIIA, VC, VD and VG.



'I'I'I'.'' FINDINGS'ND RECOMMENDATIONS

Define the Purpo'se

Section I of the PVP, "Purpose", identifies three pur-

poses for the PVP. The first two are related to educating

and training Supply System personnel to accept the operating

responsibilities of an owner. These are valid objectives

but seem out of place in a document devoted to plant verification.
The third objective, to establish confidence that WNP-2

is ready to operate "in a safe and reliable manner" is consid-

derably broader than, is warranted by the PVP program put forth,
inasmuch as the Supply System will not (nor should it) attempt

to reverify the basic requirements contained in governing

codes and standards, but rather accepts them as a point of de-

parture. In addition, the PVP is not concerned with personnel

qualification and training, operating crew manning, maintenance

organization, or numerous other factors which must contribute

to safe operation. For both of these reasons, we believe the

purpose of the PVP should be stated more exactly.

Re'c'ommendat'ion on Pur ose

We recommend that the Plan's purpose be more exactly

stated, as, for example:

"To establish confidence that WNP-2 has been designed

and built to committed requirements."



Substant'i'ate Ob" ectivit
The appearance of objectivity in an internal audit

can be every bit as important. as the fact of objectivity.

The team is convinced that Supply System management wants

an objective review to validate WNP-2 design and, construction.

We believe that a review conducted largely by Supply System

personnel has important advantages over an external review,

provided objectivity can be positively substantiated. Xn

the team's opinion, the present PVP does not do all that,

should be done to assure that it will be conducted objectively.

Management's intent has been manifested in a number of

ways. For example, the present verification program was

initiated by the Managing Director's instructions of

January, 1981, long before such. reviews began-.to attract the

wide attention they now receive; top management's statements

to TAA team members reflect a determination to get the facts;

comments from Supply System staff members concerning their

understanding of management's purpose confirm this determina-

tion; and the Supply System's hiring TAA to assess the plan's

adequacy and audit its performance clearly underscores a de-

sire for external and independent standards.

We believe, however, that management's determination to

have the PVP plan carried out in an objective manner could

be strengthened and substantiated by incorporating a number

of additional features in the plan. These are embodied in

the recommendations which follow:



Recommenda'tions'o'ubstantiate Ob'ectivity

1. Direct the PVP plan preparation and execution from

the Managing Director level rather than from the

WNP-2 Program Director level.

2. Consistent with recommendation 1, assign responsibil-

ity for plan execution to executives at the Director

level, thus involving the Director of Technology,

Director of Generation, Director of Quality Assurance,

etc.

3. Require regular progress reports on implementation

to the Managing Director.

4. Assign review responsibilities only to personnel

who did not perform or direct the original design or

construction work being reviewed; by including in the

PVP a detailed person-by-person tabulation of review-

ers'ames, show that this rule has been observed.

5. Incorporate some external (not Supply System) per-

sonnel into the Supply System review teams by using

loanees (as from other utilities) and through sub-

contract (as from another AE).

6. Incorporate in the PVP plan a specific provision for
audit of its implementation by a competent independ-

ent organization which would report periodically to

the Managing Director.

7. The team understands that Burns and Roe's involvement

in startup testing is limited to the preparation of

test acceptance criteria.. Inasmuch as the test pro-

gram is intended, insofar as possible, to validate



both design and construction, we recommend that

Burns and Roe be required to review and comment on

test procedures and to confirm that test results

satisfy the acceptance criteria.
8. The Supply System places considerable reliance on

Bechtel's expertise and performance record in con-

struction management and QA/QC and is therefore pro-

viding normal QA/QC surveillance of Bechtel's activi-
ties. In view of the early history of WNP-2 construc-

tion and the late date of Bechtel's assumption of its
present responsibility, the team recommends that the

Supply System conduct. intensive surveillance of

Bechtel's QA/QC activities and construction maintenance

performance until the Supply System is satisfied that

these factors have been adequately compensated.

This surveillance pattern should be explained in
the PVP plan.

9. The team was told that. the Project Test and Startup

Section is conducting an extensive open-and-inspect

program for major plant components because it has

found evidence that some early construction mainte-

nance programs were defective. We recommend that the

Supply System emphasize their recognition of this
problem, explain their criteria for selecting compo-

nents to inspect, and give it greater prominence in

the PVP. In this connection it would add to other

evidences of primary system construction integrity



if it could be confirmed (as we were told) and

stated in the PVP that none of the stainless steel

primary system has been filled with water since in-
stallation.

Stren then Zn in'eerin and Desi n'erification
TAA team members formed a distinct impression that in-

sufficient engineering resources are being applied to perform

requirements verification, system design verification, and timely
transition of engineering responsibility to the Supply System.

This could threaten timely completion of the PVP and meeting

transition goals.

This impression is based more on a series of related

pieces of information received during discussions of the PVP,

rather than on a comprehensive assessment of total engineering

workload and resources. This information includes the following:
Test and Startup advised the team that suitable engin-

eering information packages have not been provided to

support their needs, making it necessary for them to

prepare their own electrical diagrams.. The team was

also told that, as many as forty drawings must be con-

sulted to check a single valve control system, due to

the absence of appropriate electrical wiring diagrams.

We understand further that this situation is being

corrected.

Burns and Roe representatives do not reflect a sense

of full involvement in the test. program; their function

appears to be limited to defining test acceptance crit-
eria (see item 7, page 5, above).
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The need for engineering information packages as-

sembled by systems is recognized by a requirements

list in Section VA of the PVP. The organization best

equipped to assemble these engineering packages, Burns

and Roe, has not been involved in doing so.

The team doubts that there is an estimate and schedule

of the engineering effort required to assemble engineer-

ing information into system packages, perform require-

ments and system design verification as presented in
the PVP, and transfer design control from Burns and

Roe to the Supply System.

There is no contractural provision for retaining
Burns and Roe's experienced engineers and draftsmen

in a continuing support role beyond commercial opera-

tion, although this is apparently receiving considera-

tion. The team was told that some key Burns and Roe

personnel have already left.
Project Engineering and Central Engineering seem to

have different views as to how and by whom these vari-
ous problems are to be handled, what additional. resources

are needed, and who is to manage these resources.

The amount of engineering effort estimated to be

needed for an independent system design reverification
(9 man-months/system) appears to us to be too low.

Recommendations to'trengthen En ineering and Desi n. Verification
We believe that WPPSS management should devote attention to

resolving the present unsatisfactory situation which is suggested

by the above observations. Some constructive steps might include



these:

1. Prepare a detailed definition, estimate, and schedule

of the engineering effort required for requirements

and system design verifications as described in the

PVP, and for transition of design responsibility to

the Supply System.

2. Identify clearly the organizational units responsi-

ble for performing these engineering functions, and

fix the timing of the transfer of responsibility from

one to the other.

3. Burns and Roe effort in support of the PVP and trans-

ition to Supply System design control should be con-

tracted so as to permit Central Engineering to obtain

the necessary support from Burns and Roe.

4. Define more clearly what is to be accomplished by an

independent design review and by system document

assembly, and develop means to insure that deficiency

findings are resolved.

5. Assign Burns and Roe responsibility to help assemble

suitable system information packages, allowing

Central Engineering to give increased attention to

the system design verification program.

6. Define in more detail the level of independent design

reverification to be required for the systemschosen.

Verify complete systems rather than partial systems.

We believe that review in depth of a smaller number of

systems is more useful for verification purposes than a

larger number done in less detail.
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7. Plan the transfer of design control responsibility

from Burns and Roe to Central Engineering so that

control of an entire system is transferred at one

time, avoiding a situation where, for an interval,
control of a single system is divided between organi-

zations. As each system is turned over, obtain assur-

ance from Burns and Roe that all required changes

have been incorporated, or obtain status reports on

'those which have not.

8. Because of the intense interest in pipe hangers,

describe prominently in the PVP what the Supply System

has done to assure that WNP-2 hangers are satisfactory.

'm ro've'h'e Pres'entati;on

The team believes that the April 9 PVP document does

not clearly set forth what the verification program is and

how and when it is to be carried out. The reader is required

to do an unreasonable amount of digging, interpreting, and

assuming in order to achieve a minimum understanding. As a

result, the document does not convey the full strength of

the PVP program.

Program logic is not adequately explained anywhere.

Such an explanation would permit the reader to identify
the sub-programs of the plan, the reasons for each, and

their time relationships and relative importance. For example,

one must read almost half-way through the document before

learning that recurrent construction quality problems during

the late 1970's led to a one-year shutdown of construction to

take remedial measures. Yet, two of the major parts of the
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PVP plan, the Restart and Quality Verification Programs,

are intended to remedy this early quality breakdown.

It would be helpful to inform the reader at the outset

that the PVP program incorporates and describes several types

of verification actions and information as follows:

Information to show that the design processes used

have assured the integrity of plant design as reflected

in construction drawings and other design paper.

Actions to assure recovering from an early period of

deficient construction quality and from several specific

quality defects.

Actions to assure continuing an acceptable level of

construction quality after the resumption of construc-

tion.
(Note that all of the above are intended,to verify that

WNP-2 incorporates a-normal acceptable level of design
and construction quality, rather than to provide "extra-
ordinary" assurances. They are essenti'al to the PVP pro-
gram in that they provide a baseline of acceptability
which is the foundation for the extraordinary features
of the PVP program.)

Design requirements verification, systems design veri-
fication, opening and inspecting of components, audit

of the plan and its implementation by an independent

organization, and other beyond-the-ordinary actionsg

laid on top of an already acceptable level of design

and construction quality, provide extra levels. of
assurance.



A program plan as important as this one should include

a schedule of activities in sufficient detail to show important

inter-dependencies, such as the dates of availability of

requirements packages and dates of corresponding system veri-
fications activities, and to allow progress to be measured and

controlled. The schedule shown on the final page of the

document is inadequate. Xt omits numerous PVP activities
and lacks detail for those activities which are mentioned.

The team recognizes that some PVP activities are part, of the

normal construction process and are already scheduled for
other purposes. Nevertheless, we believe that the PVP program

would gain credibility if all related activities are shown on

its schedule. Existing schedules could be included by reference,

if desirable.

With respect to format, we believe that the document

would be significantly improved by two principal changes.

First, provide an initial summary which states the reason for
the program and identifies its principal parts, distinguishing

those parts which are normal practice from those parts which

go beyond the normal and add appreciably to verification of

quality. Second, change the order of presentation to increase

the visibility of and to emphasize those activities which go be-

yond normal good practice, since it is these that constitute
"extra" verification. ~

Recommen'd'at'i'ons''t'o Xmprove" th''resentation
1. Provide a summary as the first. section of the report.

This summary should define the PVP in the context of



the Plant Completion Plan, identify the PVP compo-

nent parts, explain the plan's logic, and lay the

groundwork for the presentation sequence to follow.

2. In the next section describe how a baseline of

acceptability is achieved. Present and discuss

briefly the adequacy of the design process, referring

to appendices for details. Present the problem of

unsatisfactory construction quality in the late 1970's

and briefly describe the remedial programs. Details

of Restart, and QVP should be put in appendices. This

section should show that WNP-2 is establishing a base-

line of adequate design and construction quality, and

a management system to assure its continuation.

3. In the following section, highlight the extraordinary

actions which the Supply System Management is taking

to give additional assurance of quality, over and above

that which would result from normal good design and

construction practices as established in the preced-

ing section.

4. Conclude with a section for reporting findings and

correction of deficiencies. Demonstrate that a complete

PVP program will give a basis for concluding that the

plant was designed and built to meet original commitments.

5. Put in appendices: the detailed justification to show

that Burns and Roe and GE design processes have

been satisfactory, (Section IV); that pre June 1980

construction quality has been upgraded (Restart and

QVP); that post June, 1980 and present construction



management and QA/QC practices are satisfactory;
that present Supply System Project Management and QA/QC are

satisfactory (Section XU); and that Performance Testing vill
be effectively conducted (VF).



APPENDIX A

AGENDA FOR TECHNICAL AUDIT ASSOCIATES
VISIT TO WPPSS/WNP-2
April 26-29, 1982

April 26

8 a.m. Interview with D. W. Mazur, Director of
Projects, and J. R. Honekamp, Technical
Specialist, Asst. to Managing Director

8:30 a.m. TAA Team Executive Session

10:30 a.m. Interview with R. G. Matlock, WNP-2
Program Director, at WNP-2

ll:30 a.m.

12:45 p.m.

2:30 p.m.

Interview with T. A. Mangelsdorf, Bechtel
WNP-2 Project Manager

Plant Verification Program Overview Presentation
by D. C. Timmins, Technical Specialist, Asst. to
WNP-2 Program Director. (Several WPPSS and
contractor staff also attended.)
Interview with J. Verderber, Burns and Roe
New York Office, and A. Forrest, Burns
and Roe WNP-2 Project Director, Richland

3:30 p.m. Interview with F. MacLean, S. Mather,
and R. Friis, General Electric

4:30 p.m. Tour WNP-2

April 27

8 a.m.

9 a.m.

Interview Geoff Gelhaus, Supervisor,. Systems
Design, Central Engineering

Interview Kirk Cowan, Technical Manager,
WNP-2 Operations

10 a.m. Interview Gerry Afflerback, Test and
Startup Manager, WNP-2 Project

ll a.m. Interview Roger Johnson, QA Manager,
WNP-2 Project

12 a.m. Interview H. Crisp, Construction Manager,
WNP-2 Project, and R. L. Knawa, Manager,
Quality Verification Program

1 p.m.

1:30 p.m.

Interview Donald Johnson, Bechtel
QA Manager, WNP-1 and 2.

Interview Mel Leach, Bechtel Systems
Completion Supervisor



Agenda
Page 2

2 p mo Interview Roger Nelson, Licensing Manager,
WNP-2 Project

3 porno Interview Bruce Holmberg, Engineering
Manager, WNP-2 Project

4 p.m. Interview J. M. Yatabe, Systems Engineering
Supervisor, Central Engineering

April 28

8 a.m. TAA Team Executive Session. J. R. Honekamp
present as observer

2 porno Interview R. G. Matlock, WNP-2 Program
Director

2:30 p.m. Exit interview with R. G. Matlock, P. K. Shen,
W. C. Bibb, R. B. Glasscock, J. R. Honekamp,
D. C. Timmins

April 29

8:30 a.m. Exit interview (Laney, Sheets, Jewett only)
with A. Squire, Deputy Managing Director,
in Seattle

NOTE: Except as noted, persons interviewed were unaccompanied
during team interviews.



APPENDIX B

Technical Audit Associates, Inc.
Plant, Verification Program Plan Evaluation Team

for WPPSS/WNP-2

'IOGRAPHIC'AL INFORMATION

Frank B. Jewett, Jr., Assi nment Mana er: Founder 6 President
TAA, me er Tec naca Audz.t Board. Assignment Director:
Indian Point -2 Containment Flooding Accident Audit, Nine
Mile Point -2 Cost to Complete Audit. Former: President and
Chief Executive Officer, Vitro Corporation of America; Director
of Engineering Research and Development, General Mills, Inc.
6 Vice President Mechanical Division; Vice President & Manager
Vacuum Equipment Division, National Research Corporation;
Member President's Council, Cal Tech. Member: of the Corp.,
Wood Hole Oceanographic Institute; NY Academy of Sciences;
ASME Safety Committee. Merit Citation, Crusade for Freedom.
Registered Professional Engineering, Minnesota. BS, CIT; MBA
(mcl) Harvard University.

589 Oenoke Ridge
New Canaan, CT 06840
H (203) 966-3119
0 (203) 966-0383

Robert: V.'aney, Chairman of the Review Panel: Vice Presidentof TAA. Former Deputy Da.rector, Argonne National Laboratory;Vice President and General Manager, Quincy Shipyard Division,
General Dynamics; Technical Representative of AEC at
Westinghouse Bettis Atomic Power Lab; Project Manager, Naval
Reactor Program AEC and Bu Ships. Ch. Engineering Review
Team. Wash. State Public Power Supply System. Member, GPU
and Commonwealth Edison Ad Hoc Advisory Committees on ThreeMile Island; Member Presidential Board on National Breeder
Reactor Policy. Consultant: Department of Energy; ArgonneNational Laboratory; MA Attorney General; Commonwealth Edison;State of Illinois. BS, U.S.Naval Academy; MS,MIT; MBA,U of Chicago.

24 Trout Farm Lane
Duxbury, MA 02332
(617) 585-8912

Dr'.''Sal'omo'n''ev ,'o'nsul't'a'nt 't'o'h''e'v'i'e'w Pan'el: Consultant.
Twenty-four years General Electric Co., San Jose, CA:
General Manager Boiling Water Reactor Operations; General
Manager BWR System Dept.; Manager Des. Engr. Atomic Pwr.
Equip. Dept.; Manager System Engineer, At. Pwr. Equip. Dept.;
Manager Heat Trans. and Reactor Program, APED. Former:
Member AEC Task Force, Emergency Core Cooling; Ch. ASME
Heat Trans. Divisio'n; Member Argonne National Laboratory
Review Committee,'eactor Safet'y; Industrial Advisory Board,
TMI-2 accident. Cons.: Kemeny Commissio'n; NRC Advisory Code



Commission; World Bank on Nuclear Safety in Korea. Member
National Academy of Engineering; Fellow ASME. Adjunct
Professor,, University of California at, Los Angeles. ASME
Heat Trans. Memorial and Conf. Award. BS, MS, PhDg
University of California, Berkley.

Suite 725
1999 S. Bascom Avenue
Campbell, CA 95008
(408) 377-4870

)

''o'ui's'.'od'di's',''Jr'.','e'mb'e'r''oX Rev'i'ew'a'n'el: Consulting
Engineer. Chairman Energy Research Advisory Board of US
Department of Energy. Directo'r:. Hammermill Paper Co'.;
Gould Inc.; Research — Cottrell Inc. Former President and
CEO, John K. McMullen Associates; President and V. Ch., Con
Ed; Chairman and President, Penna Electric Co.; DeputyDirector Reactor Development, USAEC; Project Officer Power
Plant Development Nuclear Subs NAUTILUS and SEAWOLF, USN;
Task Force I, Bikini atom weapons .tests. Fellow: RoyalInstitute of Naval Architects, ASME, American Nuclear Society.
Member and VC US National Committee CIGRE. Member: SNE,
ASME, IEEEg ASEE, NSPE, HFSg ASHAE. Registered Professional
Engineer, NY, NJ, PA, DC/ SC, Chartered Engineer UK. Member
National Academy of Engineering. Outstanding Service award
USAEC. Expert witness.

110 Broad Street
Charleston, SC 29401
(803) 723-0319

Dr.'erman E.'heet's', Member of Review Pan'el: Director of
TAA. Dz.rector of Engineering, Analysxs and Technology, Inc.
Former Chairman and Professor, Ocean Engineering Department,
University of Rhode Island; sixteen years, Vice President,
Engineering and Research, Electric Boat Division, General
Dynamics Corporation; Engineer Manager, Goodyear Aircraft;
Program Manager, Elliott Co.; Director Research, St. Paul
Engineering and Manufacturing Corporation; Chief Engineer,
Chamberlain Research Corp.; Design Engineer, Erste Bruenner
Maschinen Fabrik. Cit. Sec. War, Manhattan Project. Member:
National Academy of Engineering, New York Academy of Sciences g

Fellow ASME, AAAS; Member ASNE, SNA and ME. Associate Fellow,
AIAA. Dip Ing (1st in class), Tech. Inst., Dresden.; Dr.
Tech 'Sci (award for excellence) Tech Univ, Prague.

87 Neptune Drive
Groton,,CT 06340
H (203) 536-2152
0 (203) 599-3910
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G. 8 Bgochey, Blrectoi, Nuclear Safety (6396)

. C. Fq~F uson, Nanaging Oirector (6387'f

ACCEPTANCE REVIEM PLANS FOR
SUPPLY SYSTEM NUCLEAR FACILITIES

DhtribuUant

C3 EDC WNP.ZI4
Cl EDC WNP-2

CI EDC WNP415
E3 Admln File

~ A'quire (387)
DM Mazur (821)
RG Matlock (901A)
OE Oobson ( 1000)

..PK Shen (388)
ME witherspoon (13
LL Grumme (390)

" lb/RLF
Ib/GOB

. Confirming our recent discussions on this matter, I would like
to request that you develop detailed "acceptance review" plans
for each of our Projects which will assure a thorough, sys e-
matic review by Supply System personnel of our nuclear plants
prior'o turnover from our contractors for commercial operation
and which will constitute a well-documented basis for my accep-
tance of plant completion, safety and technical adequacy.

As we discussed, the Supply System reviews will involve all of
our technical organizations. The plan should cover design docu-
mentation and safety reviews, engineering certifications, construc-
tion completion/turnover process, startup testing and operational
readiness assessments culminating in fully operational plants
ready for commercial power production.

In developing these plans for plant acceptance. first priority
should be given to HNP-Z. For MNP-Z, special (.ohsideration should
be given to assuring that any undetected quality defects that sig-
nificantly affect'plant performance or safety would be identified
and corrected in the course of our functional testing and acceptance
r views.

W&1ea ha



I NTEROFFlCE MEMORANDUM
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

Date: July 19, 1982

Distribution:

0 EDC WNP-1/4
0 EDC WNP-2

0 EDC WNP-3/5
0 Admin File

JR Honekamp:ar, 387

Toe

From:

Subject:

Reference:

Addressees

John R. Honekamp, 38

SUPPLY SYSTEM RESPO SE TO THE TAA EVALUATION
OF THE DRAFT WNP-2 PLANT VERIFICATION PROGRAM

IOM from J. R. Honekamp to Addressees, 6-3-82

Attached for your information is the response to the
TAA'valuationof the Draft WNP-2 Plant Verification program

which was transmitted to you in the referenced IOM.'
revised WNP-2 Plant Verification Report was sent to TAA
for their review on June 17, 1982. Based on my discussions
with TAA, I believe that the revised Plant Verification
Report is responsive to their recommendations.

The purpose of the attached memorandum is to provide the
vehicle for closure of the items in their initial evalua-
tion report. TAA will provide a final evaluation report
based on their review of the revi.sed WNP-2 Plant Verifica-
tion Report and the attached response to their initial
evaluation report. Their final evaluation report is due
to be issued on July 30, 1982.

Attachment:
WNP-2 Plant Verification Program

by TAA (draft)
l

Addressees:
G Afflerbach, 927M
WC Bibb, 685
GD Bouchey, 370
H Crisp, 901A
RL Ferguson, 387
C Foley, 570
G Gelhaus, 420
RB Glasscock, 280
B Holmberg, 901A
RT Johnson, 917q
R Knawa, 930G
J Martin, 927M
RG Matlock, 901A
DW Mazur, 385
PK Shen, 580
A .Squire, 386
D Timmins, 901A
M Wilson, 495
J Yatabe, 410

WP~102 R2



SUPPLY SYSTEM RESPONSE TO THE
MAY 28, 1982 EVALUATION OF THE

WNP-2 PLANT VERIFICATION PROGRAM BY
TECHNICAL AUDIT ASSOCIATES, INC.

TAA Recommendation on Purpose (pa e 3)*

We recommend that the Plan's purpose be more exactly stated, as, for
example:

"To establish confidence that WNP-2 has been designed and built to com-
- mitted requirements."

Supply System Response

The revised Plant Verification Report (Rev. 0) now provides a clear
statement of purpose on page 1 of Section I.
TAA Recommendations to Substantiate Objectivity ( a e 5)

l. Direct the PVP plan preparation and execution from the Managing
Director level rather than from the WNP-2 Program Director level.

2. Consistent with recommendation 1, assign responsibility for plan
execution to executives at the Director level, thus involving the
Director of Technology, Director of Generation, Director of guality
Assurance, etc.

3. Requi~e regular progress reports on implementation to the Managing
Director.

4. Assign review responsibilities only to personnel who did not perform
or direct the original design or construction work being reviewed;
by including in the PVP a detailed person-by-person tabulation of
reviewers'ames, show that this rule has been observed.

5. Incorporate some external (not Supply System) personnel into the
Supply System review teams by using loanees (as from other utili-
ties) and through subcontract (as from another AE).

6. Incorporate in the PVP plan a specific provision for audit of its
implementation by a competent independent organization which would
report periodically to the Managing Director .

Supply System Response

Section III of the revised Plant Verification Report (Rev. 0) now con-
tains a description of the steps that have been taken to assure objectivity in
the Requirements and Design Reverification reviews. The key revisions which
address the TAA recommendations are:

*Page num er >n TAA report of May 28, 1982.



o (TAA Recommendation 1 - see Section III page 12 and Section IV pages
22 and 26 of Rev. 0.)

The Technical Specialist, Office of the Managing Director has been
assigned responsibility for:

Management overview of the program

Appr oval of the scope of the Requirements and Design reverifi-
cation reviews and changes in the scope of these reviews

Approval of the findings review process

Approval of personnel selection to assure independence

Special findings reviews to resolve differences between the
reviewer and the Findings Review Committee.

o (TAA Recommendation 2 - see Section III page ll and Figure 3 of
Rev. 0.)

The responsibility for performing the Requirements and Design
Reverification reviews has been assigned to the Systems Design Engi-
neering group which reports to the Director of Technology, not the
WNP-2 program. The responsibility for execution of the Testing pro-
gram and the development/review of the operating procedures and
Technical Specifications had already been assigned to the Director
of Power Generation.

o (TAA Recommendation 3 - see Section IV page 28 and Figure 7 plus
Section III Attachment 2 of Rev. 0.)

The schedule for the Requirements and Design Reverification reviews
(F.igure 7) provides for two interim reports, a final report for each
system, a report of the Findings Review Committee and a final report
from the Technology Directorate integrating the results of the
reverification reviews. The results of the guality Verification
Program are presently reported on a bimonthly basis in addition to
the various contractor, system and task reports which document the
completion of individual gVP activities. In addition to the above,
the Management Review Group (Attachment 2, Section III) will provide
periodic reports to the Managing Director on the results of the
various audits and reviews related to the WNP-2 Plant Completion
Plan which includes the Plant Verification program.

II

o (TAA Recommendation 4 - see Section II page 3 and Section III
page ll of Rev. 0.)

The revised ~eport now describes the basic approach of utilizing
personnel who were not involved in the original design plus an
organizational reporting relationship that is independent of the





WNP-2 program. Rather than including the names of the individuals
in the report, we have chosen to issue criteria for the assessment
of independence to the Manager of the Systems Design Engineering
group and the Chairman of the Findings Review Committee and require
them to provide written confirmation that the individuals assigned
satisfy the criteria. These evaluations will be reviewed by the
Technical Specialist, Office of the Managing Director. A copy of
the criteria is included as Attachment I. As indicated in Attach-
ment I, copies of the individual evaluations will be maintained in
the program record.

o (TAA Recommendation 5 - see Section III page ll and Section IV page
25 of Rev. 0.)

The program permits, but does not mandate, the use of outside per-
sonnel. As indicated in Section IV page 15, it is planned to utilize
Bechtel personnel currently involved in reviews of ASME piping and
supports in a similar capacity as part of the reverification reviews
of the three selected systems. We believe that the program struc-
ture, which includes organizational independence plus a separate
findings review process and outside independent technical audit has
sufficient independence. It also has the advantage of maximizing
the participation of Supply System engineers who will have responsi-
bility for future configuration control.

o (TAA Recommendation 6 - see Section II page 3, Section III page 12
and Attachment 2, Section IV page 25 of Rev. 0.)

The program includes provisions for audit of the implementation of
the Requirements and Design Reverification reviews including the
findings review process by a highly qualified outside firm. We have
not yet finalized the scope of the outside auditor in the areas of
Construction Verification, Performance Verification and Operating
Envelope Verification.

TAA Recommendation on Test Pro rams (pa es 5/6

7.
4

The team understands that Burns and Roe's involvement in startup
testing is limited to the preparation of test acceptance criteria.
Inasmuch as the test program is intended, insofar as possible, to
validate both design and construction, we recommend that Burns and
Roe be required to review and comment on test procedures and to con-
firm that test results satisfy the acceptance cr iteria.

Sup ly System Res onse

The Supply System Power Generation organization, which includes the WNP-2
plant staff and the WNP-2 Test and Startup organization, is responsible for
the WNP-2 Test and Startup program. This includes preparation, review and
approval of test procedures, execution of the testing program, evaluation of



the test results, preparation of test reports and documenting the satisfactory
completion of the testing program. In carrying out this responsibility, the
Supply System utilizes the services of the AE and NSSS vendor to assist in the
preparation and review of procedures, execution of the tests and evaluation of
the results. The following excerpts from Chapter 14 of the FSAR describe the
AE and NSSS support of the WNP-2 Test and Startup program.

14.2.2.8 Architect-Engineer Support of the Test and Startup Program

Burns and Roe, Inc. is responsible to provide information required
to assure tfmely completion of construction testing and equipment
turnover, for provisional acceptance. Burns and Roe also provides
system oriented engineers to assist the WPPSS Test and 'Startup
Department, as required by WPPSS, in the provision of system bound-
ary definitions, a preoperational test index prepared by WPPSS and
technical direction and/or advice and consultation during system and
component testing through preoperational testing.

C

14.2.2.9 General Electric Company Support of the Test and Startup
Progr am

The General Electric Company (GE) is the supplier of the BWR nuclear
steam supply system (NSSS) for WNP-2. GE is responsible for generic
and specific WNP-2 designs and for the supply of the NSSS. During
the construction phase of the plant cycle the GE Resident Site Man-
ager is responsible for all NSSS equipment disposition. When the
testing phase of the project begins, the responsibility of GE-NSSS
activities are assigned to Preoperational and Startup Group. The GE

Preoperational and Startup staff responsibilities are outlined below.

14.2.2.9.1 Staff Responsibilities

14.2.2.9.1.1 GE Operations Manager

.The GE Operations Manager is the senio~ NSSS vendor representative
onsite at or near official fuel loading, and is the official site
spokesman for GE'or preoperational and startup testing. He coordi-
nates with the Startup Superintendent for the performance of his

~ duties which are as follows:

a. reviewing all NSSS test procedures, including changes to test
procedures, and test results as a conditional member of TWG.

b. providing technical direction to the station staff;

c. managing the activities of the GE site personnel in providing
technical direction to WNP-2 personnel in the testing and
operation of GE supplied systems;





d. providing liaison between the site and the GE San Jose home
office to provide rapid and effective solution to problems
which cannot be solved onsite; and

e. participating as a conditional member of the Test Work Group
when required.

14.2.2.9.1.2 GE Operations Superintendent

The GE Operations Superintendent is responsible to the GE Operations
Nanager for supervisin'g the activities of GE Shift Superintendents.
He works directly with the WNP-2 Operations Supervisor in providing
GE technical direction to the operating organization.

14.2.2.9.1.3 GE Shift Superintendents

The GE Shift Superintendents provide technical direction to WNP-2
shift personnel in the testing and operation of GE supplied sys-
tems. They provide 24-hour per day shift coverage as required
beginning with fuel loading. They report to the GE Operations
Superintendent.

14.2.2.9.1.4 GE Lead Engineer - Startup Test, Design, and Analysis

The GE Lead Engineer - Startup Test, Design, and Analysis is respon-
sible to the GE Operations Manager for supervising the GE shift
engineers and for verifying core physics parameters and characteris-
tics and documenting that performance of the NSSS and components
conform to test acceptance criteria. He works with the WNP-2 Tech-
nical Supervisor to coordinate and effect implementation of the
Startup Test Program instrumentation including special test equip-
ment required to confirm these acceptance criteria.

The test program is controlled through the Test and Startup Program
manual and the WNP-2 Plant Procedures. The participation of General Electric
in the program is as described in the FSAR. The participation of Burns and
Roe, Inc. in. the program 'as it is being implemented is more extensive than
described in the FSAR. In the preoperational test program, Burns and Roe
receives all test procedures for review, participates in the Test Working
Group (TWG) as a conditional membe~ and will receive all test reports. The
purpose of this additional Burns and .Roe participation is to confirm that the
acceptance criter ia related to their scope of design responsibility are cor-
rect and, through participation in the TWG review of test results, confirm
that the results satisfy the acceptance criteria. In addition, several Burns
and Roe test engineers have been assigned to the Test and Startup organization
to assist in the conduct of the preoperational test program. A representative
.of the Supply System Project Engineering also participates as a member of the
TWG. He has the responsibility of assuring an adequate engineering review of
documents submitted to the TWG and maintaining a functional interface between
TWG and the AE.
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Ouring the Power Ascension testing program, the plant is administratively
and technically controlled by the Plant Hanager with all procedures, tests and
test results received by the Plant Operations Committee. Host of the testing
during the Power Ascension program relates to the NSSS scope of design. The
participation of General Electric in this portion of the program is as de-
scribed in the FSAR. Burns and Roe participation, as identified at this time,
includes technical assistance plus review of test procedures and test results
within their scope of design responsibility to confirm that the acceptance
criteria are correct and that the results satisfy the acceptance criteria.

TAA Recommendation on QA Overview of Bechtel pa e 6)

8. The Supply System places considerable reliance on Bechtel's exper-
tise and performance record in construction management and QA/QC and
is therefore pr oviding normal QA/QC surveillance of Bechtel's activ-
ities. In view of the early history of WNP-2 construction and the
late date of Bechtel's assumption of its present responsibility, the
team recommends that the Supply System conduct intensive surveil-
lance of Bechtel's QA/QC activities and construction

maintenance'erformanceuntil the Supply System is satisfied that these factors
have been adequately compensated. This surveillance pattern should
be explained in the PVP plan.

Sup ly System Response

The Supply System has recently taken the following steps to enhance the
effectiveness of the WNP-2 P~oject QA surveillance program as described in
Appendix C, pages C-5 and C-9 of the revised report.

o Assigned Corporate QA the total responsibility for site audits.
This change will permit the WNP-2 Project QA organization to focus
on in-process surveillances.

o WNP-2 Project QA has replaced four of the individuals in the group
responsible for in-process surveillances with more'xperienced
Senior QA engineers from WNP-1.

I

o The progr am for surveillance of in-process construction has been
revised to:

Provide for the performance of in-depth, limited-scope and
unscheduled surveillances. In-depth surveillances will be per-
formed to provide a comprehensive analysis of the capability of
a specific function to yield quality work. The plan requires
the performance of about five in-depth surveillances per month.
Limited-scope surveillances will be used to provide routine
overview of ongoing work and unscheduled surveillances will be
performed to cover specific problem areas as they arise.

increase the number of surveillances from the average of about
9 per month since June 1981 to 12 or more per month.
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focus the sur veillances on areas of complex or critical work
and in areas where adverse trends are indicated based on the
analysis of trend reports and current problem areas.

Added special surveillance programs in two areas. These surveil-
lances are scheduled separately from the routine surveillances, and
are used to assess critical or complex work.

RPV Hydro preparation and performance. This includes the con-
tr actor and Bechtel work in preparation for RPV Hydro, the
identification and review of documentation for components
within the Hydro boundary and the performance of the Hydro.

Documentation review and turnover process. This includes the
review of the documentation by the contractors prio~ to their
turnover of documents to Bechtel plus the Bechtel review and
processing in their vault in support of the system turnover and
contract closeout activities.

TAA Recommendation on Au mented System Turnover Ins ections (pa es 6 and 7)

9. The team was told that the Project Test and Startup Section is con-
ducting an extensive open-and-inspect program for major plant compo-
nents because it has found evidence that some early construction
maintenance programs were defective. We recommend that the Supply
System emphasize their recognition of this problem, explain their
criteria for selecting components to inspect, and give it greater
prominence in the PVP. In this connection it would add to other
evidences of primary system construction integrity if it could be
confirmed (as we were told) and stated in the PVP that none of the
stainless steel primary system has been filled with water since
installation.

Sup ly System Response

In the revised report the description of the component inspections by the
Test and Startup organization has been given greater prominence (see Section IV
pages 14 and 29). This section also contains a discussion of the process by
which components are selected for inspection by Test and Startup plus a con-
firmation that the stainless steel portions of the reactor pressure boundary
have not come in contact with water as a result of construction and testing
activities. This confirmation is based on follow-up discussions with knowl-
edgeable project personnel plus the system configuration. The pumps in which
corrosion was observed were at the low point in carbon steel systems which are
remote from the stainless steel portion of the reactor pressure boundary.



TAA Recommendations to Stren then En ineerin and Desi n Verification
a es

Prepare a detailed definition, estimate and schedule of the engineer-
ing effort required for requirements and system design verifications
as described in the PVP, and for transition of design responsibility
to the Supply System.

2. Identify clearly the organizational units responsible for performing
these engineering functions, and fix the timing of the transfer of
responsibility from one to the other.

3. Burns and Roe effort in support of the PVP and transition to Supply
System design control should be contracted so as to permit Central
Engineering to obtain the necessary support from Burns and Roe.

4. Define more clearly what is to be accomplished by an independent
design review and by system document assembly, and develop means to
insure that deficiency findings are resolved.

5. Assign Burns and Roe responsibility to help assemble suitable system
information packages, allowing Central Engineering to give increased
attention to the system design verification program.

6.'efine in more detail the level of independent design reverification
to be required for the systems chosen. Verify complete

systems'ather

than partial systems. We believe that review in depth of a
smaller number of systems is more useful for verification purposes
than a larger number done in less detail.

7. Plan the transfer of design control responsibility from Burns and
Roe to Central Engineering so that control of an entire system is
transferred at one time, avoiding a situation where, for an inter-
val, control of a single system is divided between organizations.
As each system is turned over, obtain assurance from Burns and Roe
that all required changes have been incorporated, or obtain status
reports on those which have not.

8. Because of the intense interest in pipe hangers, describe prominently
in the PVP what the Supply System has done to assure that WNP-2
hangers are satisfactory.

Sup ly System Response

The TAA recommendations in this area deal with two somewhat separate sub-
jects, (1) the transition in engineering responsibility from Burns and Roe to
the Supply System and .(2) the Supply System activities related to the design
reverification reviews as discussed in Section IV of the revised report. At
the time of the TAA site visit, both of these activities were assigned to Sys-
tems Engineering (Technology Organization) with no defined support from Burns
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and Roe which raised'uestions about the ability of Systems Engineering to
complete both tasks in a timely manne~. Since that time the planning for
Burns and Roe support of the engineering transition activity has progressed to
the point where a separate task, under the direction of the Technology Organi-
zation, is expected to be defined by mid July including a level I schedule.
This plan as it evolves is expected to be responsive to the TAA recommenda-
tions related to engineering transition. However, since the engineering tran-
sition is not a part of the WNP-2 Plant Verification Program, those aspects of
the TAA recommendations related to engineering transitions will not be
addressed in this report. Our response to the recommendations related to the
design reverification activities described in Section IV of the revised ~epopt
are discussed below.

o (TAA Recommendations 1, 4 and 6 - see Section IV pages 14-28 plus
Figures 6 and 7 of Rev. 0.)

The revised report contains a more detailed description of the
Requirements and Design reverification reviews, the review of the
engineering record, the processing of findings and a level I sched-
ule. As indicated on page 20 of Section IV, we have selected three
complete systems for review rather than six partial systems as
originally considered. The detailed scope of the review for each
selected system will be defined in the Design Verification Plan for
each system. The minimum scope for each Design Verification Plan
has been set at 100 key points to be checked (see Section IV page
21). TAA should review the Design Verification Plans during the
program implementation audits.

o (TAA Recommendation 5)

The Systems Design Engineering personnel are proceeding with the
collection and review of the engineering record as before. Burns
and Roe assistance in this area is being considered as part of the
transition planning; however, the definition of the scope and the
direction of the activity would remain a Supply System
responsibility.

o (TAA Recommendation 8 - see Appendix B pages B-16 through B-19 of
Rev. 0.)

The revised report describes the review of pipe hanger criteria and
procedures performed by EDS. Nuclear, the Bechtel Engineering Manage-
ment Group reviews and the ASME piping and hanger reviews which are
presently underway.

TAA Recommendations to Impr ove the Presentation ( a es 12, 13 and 14

l. Provide a summary as the first section of the report. This summary
should define the PVP in the context of the Plant Completion Plan,
identify the PVP component parts, explain the plan's logic, and lay
the groundwork for the presentation sequence to follow.
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2. In the next section describe how a baseline of acceptability is
achieved. Present and discuss briefly the adequacy of the design
process, referring to appendices for details. Present the problem
of unsatisfactory construction quality in the late 1970's and
briefly describe the remedial programs. Details of Restart and QVP

should be put in appendices. This section should show that WNP-2 is
establishing a baseline of adequate design and construction quality,
and a management system to assure its continuation.

3. In the following section, highlight the extraordinary actions which
the Supply System Management is taking to give additional assurance
of quality, over and above that which would result from normal good
design and construction practices as established in the preceding
section.

4. Conclude with a section for reporting findings and correction of
deficiencies. Demonstrate that a complete PVP program will give a

basis for concluding that the plant was designed and built to meet
original commitments.

5. Put in appendices: the detailed justification to show that Burns
and Roe and GE design processes have been satisfactory (Section IV);
that pre June 1980 construction quality has been upgraded (Restart
and QVP); that post June, 1980 and present construction management
and QA/QC pr actices are satisfactory; that present Supply System
Project Management and QA/QC are satisfactory (Section IV); and that
Performance Testing will be effectively conducted (VF).

Su ly System Response

The draft report has been completely restructured. In our view the
revised report is responsive to the TAA recommendations in this area.

10



FRANK 8. JEWETT. JR,
PRSSI0SNT

TECHNICAL AUDIT ASSOCIATES, INC.
SB9 OENOKE RIOGE

NEw CANAAN. CT 06B40

(203) 966 0363

August 6, 1982
Ref. 98-2761

Mr. R. L. Ferguson
Washington Public Power Supply System
P.Q. Box 968
3000 George Washington Way
Richland, Washington 99352

COl 1PLETION REPORT ~ PHASE IA
WPPSS Contract C-0878 — TAA Assignment 1126

Dear Mr. Ferguson:

The first phase of our assignment for Washington Public
Power Supply System involved an audit of your written PlantVerification Program plan. The object of this phase was tosatisfy our Review Team that the charter, organization,
personnel, scope and methodology of the PVP plan would, if
properly implemented, achieve the desired end: namely, to givecredible assurance that NNP-2 has been designed and built to
meet committed requirements. This letter reports our
conclusions on that subject.

We have examined the Supply System "WNP-2 PlantVerification Report," dated June, 1982, and various supporting
documents, including an earlier version of the plan on which we
submitted written comments May 28, 1982. We later received and
reviewed "Supply System Response to, the May 28, 1982 Evaluationof the WNp-2 plant Verification program by Technical Audit
Associates, Inc." and "Criteria for Assessing the Independenceof the Technical personnel Assigned to the WNp-2 Reverification
Reviews", June 30, 1982.

We have interviewed a number of managers, engineers, andother personnel of the Supply System and its contractors inorde'r to understand their views of the documents and how theyintend to carry out the tasks set forth. We have visited and
toured the WNP-2 construction site. Qur examination was
conducted by a Review Panel composed of independent experts who
are experienced in the reviews needed to validate nuclear
design and construction in order to assure that both have been
performed to committed requirements.



Mr. R. L Ferguson
August 6, 1982
Page 2

The June report is much improved as compared with the April
version. Although we offer a number of detailed comments in
the attachments hereto, which you may wish to use, the June
report, as it stands and with the modifications referred to in
the second paragraph above, sets forth the WNP-2 verification
program adequately. It is our opinion that, if properly
implemented, the Plant Verification Program will provide
convincing evidence that WNP-2 has been designed and
constructed to meet committed requirements.

Our Review Panel for this assignment consisted of Mr.
Robert V. Laney, Chairman; Mr. Louis H. Roddis, Jr. and Dr.
Herman E. Sheets. Dr. Salomon Levy served as a consultant to
the Review Panel. '7he statements herein reflect the unanimous
opinions of TAA's Review Panel.

With this letter and its attachments '7AA completes Phase I
of its assignment. We look forward to working with you and
your staff in the Implementation Phase of the WNP-2 Plant
Verification Program.

Sincerelv yours,

Fr k B. iJewett, Jr.

FBJ: fj
Attachments

cc R. V. Laney
L. H. Roddis, Jr.
H. E. Sheets
S. Levy

TECHNICAL AUDIT ASSOCIATES. INC.



Attachment A

to Mr. R. L. Ferguson letter
August 6, 1982

/ ~

WNP-2 PLANT VERIFICATION REPORT, JUNE 1982

SUMMARY OF DETAILED COMMENTS

by

TAA REVIEW PANEL and CONSULTANT

TECHNICAL AUDIT ASSOCIATES. INC.



Attachment A

DETAILED COMMENTS

Comments with respect to:

I "WNP-2 Plant Verification Report, June 1982"

Title Page — Managing Director's approval of PVP
should be shown in some manner.

page l. A comment from almost all team members is
that page 1 requires editing for clarity. Rather than
make a lot of editorial comments, we have prepared a
redraft of page 1 which utilizes those comments. See
Attachment B.

page 2. Same comment as page l. A suggested redraft
of page 2 appears in Attachment B.

page 3. Substitute the following for the second
sentence, page 3: "As a part of this transition, and
in response to recent design quality problems
experienced elsewhere in the industry, the Supply
System decided to focus the requirements and design
reverification program upon a complete recheck of all
safety system engineering documents and an in-depth
review of three systems to ascertain that all design
requirements were carried through to construction
across the various design and construction
interfaces. The three systems to be reverified are:

"Residual heat removal system, suppression pool
cooling mode,

"High pressure core spray system, and

"Reactor feedwater system, from condensate valves
COND-V-142 A and B (condensate side of reactor
feed pumps) to the reactor vessel nozzles."

page 6, 1( 3. Refer to additional actions which would
be taken if excessive errors are disclosed by the QVP
program.

TECMNICAL AUOIT ASSOCIATES. INC.



Attachment A
Detailed Comments
Page 2

page 6, <t 5. 'nsert as a final sentence: "While this
program's primary objective was to correct
construction problems which occured prior to 1980, it
provides extra assurance of correct construction
through review of equipment maintenance records and
inspection of installed equipment. Such actions give
added construction insight which is unique to YNP-2."

page 8. Is Q. C. involved in Tech. Spec. prepara-
tion? What actions would be taken if large or generic
errors were found in procedures or Tech. Specs.?

page 9. Final ~t: Insert after In- lant testing, "and
PR" " '"'"

review of Technical Specifications."

page 10. A suggested rewrite of this page, revised to
reflect the teams'omments, is presented in
Attachment B.

Figures 3 and 4 — Supply suitable titles. Explain
dotted lines. Show where equipment suppliers report
on the chart. By rearrangement, the chart could
better emphasize the organizational separation of
Technology from Project.

Figure 5 — Supply title. Clarify that "Safetv Issues"
are reviewed by FRC.

page 14, 9 1, second sentence to read "Over and above
such considerations, the Supply System has....etc.'"
page 14. Insert between 9's 1 and 2: "The
verification activities being conducted by the Supply
System which are considered unique to WNP-2 and beyond
normal industry practice are listed here, together
with references to pages in this report which present
details:
a ~

b.

Independent reverification of the design
requirements of all safety systems. (Section IV,
pages 17-19)

Independent reverification of the design of three
selected safety systems. (Section IV, pages
20-24)

TECHNICAL AUDIT ASSOCIATES, INC.



Attachment A
Detailed Comments
Page 3

c. Formal evaluation and disposition of findings
from the above two activities. (Section'IV,
pages 25-27)

d. Extensive program to disassemble and inspect
components and correct any deficiencies uncovered
before system test.

page 14, )t 2, first sentence. Make read, an in-depth
"independent" design review....etc.
page 14, <r's 2 and 3. In each instance where the term
Design Reverification is used, insert "Requirements
and" before it.
page 14, g 3. If @he two numbered reviews described
are beyond normal practice, the text should emphasize
this fact.
page 15. This page needs editing for clarity and
directness. For example, " . . . will be taken credit
for . . ." is not good usage.

page 15. The number 39,000=is startling to say the
least. Is it exaggerated?

page 16. Add at the end of 1j A, "Any anomoly noted
during the engineering record review will be reported
to those involved in the Plant Verification Program,
but resolved through the normal design and
construction process."

page 19, lt 4, final sentence - In view of FRC's
interest in discovering generic problems, should not
they be informed of all problems and deficiencies
found in Requirements Reverification process?

page 22, 1I 3. The extent of modification of ANSI
N45.2.11 should be indicated.

pages 22, 23, 24. The following review subjects
should be considered for inclusion under system or
component design review where appropriate:

single failure criterion
in-service inspection requirements
maintenance and maintenance accessibility

TECHNICAL AUDIT ASSOCIATES. INC.





Attachment A
Detailedt
Page 4

Comments

material specifications
weld specifications
environmental qualification
training,.maintenance and repair manuals
test acceptance criteria

Figure 7. This schedule shows requirements and design
reverification only. Presumably there are schedules
for other critical PVP activities, such as Quality
Verification Program, Performance Verification, and
Operating Envelope Verification. It would strengthen
the credibility of the PVP program if these schedules
were included or referred to in the report.

page A-3. Can the Supply System comment on
performance by B&R before and after reorganization?
Such comment, if favorable, would strengthen Burns &

Roe design credibility.
page A-12. Nhat resulted from NRC's review of FSAR?
Discussion of design aocuments would be strengthened
by relating them to the process of design development,
show'ing how design quality is influenced.

page A-l8, final 3(. Nhat was the effect of
introducing PED's rather than PCN's in August, 1978?
Is this significant?
page A-2S, fI 2. here QC organizational changes
oescr ibed significant in terms of performance? Nhat
was the occasion for the changes and what were the
results?

Appendix A, page A-28. The conclusion stated in the
first sen "ence of ',l 3 concerning "adequate design
verification" is weakly supported by information
presented in the report. More evidence is required.
Also, the Supply System should exert whatever pressure
is necessary to obtain access to suppliers'ecords;
as written, the Supply System has apparently
acquiesced (see 'J 2, page A-28).

Appendix B, Attachments 8 and 'll — Obsolete documents
should not be used.

Appendix B, Attachment 16 — Nhat was final result of
problem reported'?

TECHNICAL AUDIT ASSOCIATES. INC.



Attachment A
Detailed Comments
Page 5

page C-5. Fourth 1i states that the Supply System has
increased its surveillance of Bechtel in critical
areas. Suggest that this same point be mentioned on
page 6 of the main report, for emphasis.

page E-l. Are there any objective measurements or
data which compare construction quality before and
after the construction suspension? Such data'ight
verify the effectiveness of Restart Management
improvements.

Appendix E, Figure 8 — Staff planning for operators
should show 1) number on hand, 2) provision for
adequate training and retraining time, and 3)
provision for dealing with poss'ble large turnover
rate.

Appendix E - There should be„ some statement showing
how Supply System is tracking and utilizing industry
experience.

General — The report would benefit from editing for
clarity, titles, figures, etc. (see proposed rewrites
of Pages 1, 2 and 10, Attachment B); but this comment
can be carried too far.'hen the intent has been
clarified and approved, time is better spent getting
on wi th the job.

Comment with respect to:
II "Criteria for Assessing the Indeaendence of the

Technical Personnel Ass3, ned to the WNP-2
Reverzfxcatxon Reviews, June 30, 1982"

Page 2, ft 3, last sentence. As written, the use of
"etc." leaves open ended the list of areas which do
not disqualify Supply System personnel. The Criteria
would be improved if the list were made definitive and
the "etc." omitted. If this were done any additional
areas raised would require management interpretation
rather than individual engineer's interpretation.

2767
8/05/82

TECHNICAL AUDIT ASSOCIATES, INC.



Attachment B

to Mr. R. L. Ferguson letter
August 6, 1982

WNP-2 PLANT VERIFICATION REPORT, DUNE 1982

SUGGESTFD REWRITE OF PAGES 1, 2 and 10,

I. BACKGROUND AND PURPOSEII- OVERVIEW OF PLANT VERIFICATIONIII. INDEPENDENT ADMINISTRATION OF THE PROGRAM

(for clarity in presenting WPPSS intent)

TECHNICAL AUDIT ASSOCIATES. INC.



Attachment B - 1

I. BACKGROUND AND PURPOSE: (suggested rewrite of Page 1.)

J

This repor t presents in a single document the bases for

conf idence that WNP-2 has been designed and constructed to meet

applicable regulatory requirements and Safety Analysis Report

commitments. The Plant Verification Program described herein

is part of a broader WNP-2 Plant Completion Plan, as shown in

Figure 1.

Plant Verification was first conceived as a response to the

Supply System Managing Director's request for a "...well
documented basis for acceptance of plant completion, safety and

~

~ ~technical adequacy." (See Attachment 1.) This request, issued

in January, 1981, six months after he assumed the Directorship,

came during a one year's construction suspension required to

correct prior quality problems of several construction

contractors.

The report describes programs which were conducted or begun

during the suspension to correct deficiencies and reestablish a

firm, documented construction baseline. It also describes the

changes in management practices which the Supply System adopted

to correct these early construction problems, including the

employment of a more experienced construction and startup

contractor to assist in maintaining a high level of quality

following construction restart in July, 1981.
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Attachment B — 2

I. BACKGROUND AND PURPOSE
Page 2

In addition to verifying the construction baseline and

describing methods for assuring that it will be continued to

completion, the report also describes the bases for confidence

in the de'sign as developed by the architect-engineer and the

reactor steam supply system contractor. When both are

complete, these design and construction verification activities
would, under normal circumstances, be sufficient to satisfy the

most exacting requirements for confidence in WNP-2's technical
I

adequacy.

However, the Supply System management, noting the design

quality problems which have recently been observed at Diablo

Canyon and elsewhere, has decided to take several additional

verifying steps which go beyond normal practice, and which

address NRC's concerns for strengthening quality assurance for

nuclear plants under construction. These include a

reverification that valid design requirements were used in the

design of all safety systems and, by independent design reviews

of three selected systems, that those requirements were

correctly reflected in the detailed design documents used in

construction. Any deficiencies noted in these reviews will be

submitted to a formal "findings review process" for evaluation

and disposition. The plant Verification program plan and the

TECHNICAL AUDIT ASSOCIATES, INC.
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Attachment B — 3

BACKGROUND AND PURPOSE
Page 3

implementation of several of its critical steps will be

subjected to independent technical audit.

The Supply System believes that the verification program

described herein will, when complete, provide confidence that

NNP-2 is designed and constructed in accordance with committed

requirements.

TECHNICAL AUDIT ASSOCIATES, INC.





Attachment B - 4

II OVERVIEW OF PLANT VERIFICATION: (suggested rewrite of

page 2)

Plant Verification is accomplished through proper

implementation of design, construction, and testing practices;

an appropriate level of checking and auditing against suitable

standards; and a thorough evaluation and disposition of defects

found. A number of the verification activities are standard

practice in the course of designing and constructing a nuclear

power plant. They are documented and controlled for WNP-2

through quality assurance manuals, design and construction

procedures, and test and startup manuals and procedures. These

activities are summarized in this section and presented in

detail in Appendices.

In the following paragraphs,'he WNP-2 verification
activities are identified. Those which go beyond normal

industry practice are underlined for differentiation. (Refer

to Figure 2.)

Design Verification — The WNP-2 design development

process, including design reviews and audits, is

described in Appendices A and B. These meet the

standards of normal good industry practice. Des icen

requirements and desi n reverification and the formal

rocessin of findin s, both of which are considered

to go beyond normal industry ractice, are discussed

in Section IV.

TECHNICAL AUDIT ASSOCIATES. INC.



Attachment B — 5

II. OVERVIEW OF PLANT VERIFICATION
Page 2

Construction Verification - The Quality Verification

Program, designed to reestablish a firm construction

quality base during and after the one year's con-

struction suspension, is described in Appendix E.

Even though this program is aimed at reestablishing an

adequate baseline and not a quality level

significantly above the industry norm, it still
provides a unique opportunity at WNP-2 to recheck

construction shortly before plant operation. The

Restart Program and the improved quality, assurance

program, designed to assure an adequate level of

quality following resumption of construction, are

described in Appendices' and E. An extensive rn ram

of ooenin and ins ecting components, which we believe

goes be ond normal industr ractice, is described in

Section IV.

Performance Verification — The testing program to

ensure that components and systems perform in

accordance with design requirements is described in

Appendix E.

TECHNICAL AUDIT ASSOCIATES, INC.



Attachment B — 6

II. OVERVIEW OF PLANT VERIFICATION
Page 3

Operating Envelope Verification - The process for

assuring that the technical specifications and plant

operating, maintenance, and emergency procedures are

consistent with the design, industry experience, and

regulatory requirements is discussed in Appendix E.

Each of the four elements of Plant Verification is
discussed briefly in this section and more fully in other parts

of the report as, noted.

TECHNICAL AUDIT ASSOCIATES, INC.



Attachment B — 7

III INDEPENDENT ADMINISTRATION OF THE PROGRAM: (suggested

rewrite of page 10)

As noted in the preceding Section II, verification is
achieved through proper implementation of design and

construction, combined with tests, reviews, audits and

inspections conducted by qualified individuals who had no part
in the original work being verified.

The Supply System has conducted such reviews as part of its
basic design and construction programs in accordance with
10CFR50, Appendix B, and ANSI N45.2. The Supply System

conducted additional technical and quality reviews to correct
construction problems which arose prior to July, 1980. These

basic verification programs, equivalent to best industry
practices, will, when complete, provide an acceptable level of
confidence in NNP-2 as constructed and tested. These programs

are described in Appendices A through E.

Going beyond this, the Supply System has taken particular
care to assure the independence and objectivity of several
unique verification activities which are over and above normal

industry practices. This section describes explicit steps to
insure the credibility of the Requirements and Design

Reverification reviews, the evaluation and disposition of
findings, and the. Quality Verification Program.

TECHNICAL AUDIT ASSOCIATES. INC.
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Attachment B - 8

III. INDEPENDENT ADMINISTRATION OF THE PROGRAM
Page 2

These include the direct involvement of the Managing

Director and his principal managers (see Attachment 2);
internal organizational separations; careful selection of
review personnel for objectivity; and a formal procedure for
reviewing and disposing of findings. The Supply System has

retained an independent technical auditing firm to review the

verification program plan and the implementation of its key

features.
gl ~
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82ll020590 WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUMMARYOF EQUIPMENT

I. ~B au OBIset MNP-2 TYPE:

, UTIL»Yt Washin ton Public Power Supply System

2. NSSSt Burns & Roe 5, Yiark II
BWR

II. 0MPDNENT NAME: H draul ic Control Unit coMPDNKNTND, CRD-HCU-(See Note 1)

1. SCOPE: QX NSSS BOP

2, MDDKLNUMBKR: 761E500 G1 QUANTITVt

3B VENDOR: GE

4, IF THK COMPONENT IS A CABINKTOR PANEI NAMEAND MODEl NO OF THK DEVICES INCLUDED:

N/A

5. PHYsIcAL DEscRIPTIoN: a. APPKARANcE Hardware mounted on tubul ar frame.

DIMPNSIDNS, 102" hi h x 21 ~
5" wide x 20" dee

c WEIGHT 785 lb. a rox.

8 LocATIDN BUILDING Reactor Bui l ding

522'LEVATIONt

7B FIELD MOUNTING CONDITIONSt BOLT(NO., SIZE 1

Q WELD (LENGTH

g tubular structure

8. 8. SYSTEM IN WHICH LOCATEOt CRD

b. FUNcTIDNALDEscRIPTIDNt Inser ts and wi thdraws CRD and Scrams the CRD for Rx
shutdown

IS THK EQUIPMENT REQUIRED FOR: P HOT STANDBY

QX BOTH NEITHER

9, PERTINENT REFERKNcK DEsIGN sPEcIFIcATID Sei sm'i c, De» gn 383HA 745

III. I 0 IPM NT AVAI ABLE FOR INSPECTION IN THE P ANT: g YES @NO

PAGE I OF 4988 l2582



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

IV. EQUIPMENT QUALIFICATIONMETHOD:

TEST 0 ANALYSIS QX COMBINATIONOF TEST fa ANALYSIS

QUALIFICATIONREPORTS: V>PL No. C12-0001

384HA183, Hydraulic Control Unit, 7/21/75

COMPANY THAT PREPARED REPORT:

COMPANY THAT REVIEWED REPORT:

G. E. using Test Report by Wyle Lab.

Nutech

V. VIBRATIONINPUT:

I ~ LOADS CONSIDERED: a. Q SEISMIC ONLY

b. Q HYDRODYNAMICONLY

Hydrodynamic accelerations were
included in test although no
hydrodynamic loads reach the HCU.

PX COMBINATIONOF (I) and (b)

2. METHOD OF COMBINING RRS: QXABSOLUTE SUM PSRSS Q OTHER (SPECIFY)

3. REQUIRED RESPONSE SPECTRA (ATTACHTHE GRAPHS): RS vs. SSE RRS

4. DAMPING CORRESPONDING TO RRS: POBE

Se REQUIRED ACCELERATION IN EACH DIRECTION: X ZPA @OTHER (SPECIFY)

OBK 5/5 ~ V

SSE 5/5 ~ 0.6 F/B i 0.6 v s 0 4

G ~ WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDERED?

QVKS PXNO

IF Yf5, DESCRIBE LOADS CONSIDERfD ANDHOW THfY WERE TREATED IN OVERALLQUALIFICATIONPROGRAM:

IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

PACK 2 OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

Vl. IF QUALIFICATIONBY TEST THEN COMPLETELY:

I P SINGLE FREQUENCY MULTI.FREQUENCY

X SINGLE AXIS @MULTI AXIS

(3 directions)-See Note 2

g RANDOM

QSINE BEAT Px Resonant search- 1 to 50
Hz. 90.5g's

3B NO OF QUALIFICATIONTESTS) OBE 2 ssE 1

4 FREQUENcY RANGE, 1-1 00Hz ~ Vertical 1-38Hz ~ horizontal
imposed sine

beat horizontal

9 NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDEB FRONT/BACK) VERTICAL)t

2.75, 5.0, 8.5, 14Hz. F/B. 2, 4.2, 7.5, 12.5 Hz. „. 10, 38, 41, 49.5Hz.

6. METHOD OF DETERMINING NATURALFREQUENCIEss

QXLABTEST P IN.SITU TEST Q A~ALYSIS

7 TRS ENVELOPING RRS USING MULTI-FREQUENCYTEST< PXYES (ATTACHTRS 6E RRS GRAPHS) QNO
(See Note 3)

0. INPUT 9-LEVELTEST: OBE S/S i 5 ~ 0
5g no sine B

5 8 (with
sine B

9 LABORATORYMOUNTINGS

F/B a 4.0 va 3 6
5g no sine B.i i i

z BoLT )No. 4, size ~12" ) QWBLO )LENGTH )

10. FUNCTIONALOPERABILITYVERIFIED) Q Es Q CINOT APPLICABLE

11. TEST RESULTS INCLUDINGMODIFICATIONSMADE:

The SCRAM se uence was erformed successfull durin each test. No

h sical dama e occurred dur in the ualification test.

12, OTHER TEST PERFORMED (SUCH AS AGING OR FRAGILITYTEST, INCLUDING RESULTS)c

Fragility test-8 oscillation of sinebeat from.5g's to 1.26g's major

resonance frequencies in each direction.

0
o NOTE: IF QUALIFICATIONBY A COMBINATIONOF TEST ANO ANALYSIS.ALSO COMPLETE ITEM Vll:

966 I2662 „PAGE 3 OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

Vll. IF QUALIFICATIONBY ANALYSIS THEM COMPLETE:

1. METHOD OF ANALYSISt

STATIC ANALYSIS

QX DYNAMICANALYSIS

2o NATURALFREQUENCIES

13.29

Q EQUIVALENTSTATIC ANALYSIS

Q TIME HISTORY QX RESPONSE SPECTRUM

IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):

10 42 v ~ 22 71

3, MODELTYPK:

g3D Q2D QID

4. QXCOMPUTKR CODES:

g FINITE ELEMENT Q BEAM QCLOSED FORM SOLUTION

FREQUENcY RANGK AND No, DF MoDEs coNsIDEREDt 1 100Hz, 10 modes

HAND CALCULATIONS

S. METHOD OF COMBINING DYNAMICRESPONSES: QABSOLUTESUM QXSRSS Q(~p~~)p~

6. DAMPING: OBE 1X SSE BAsIs FoR THE DAMPING UsKDt f1eets Re . Gui de 1 . 61

Allowable
Accelera-
tion

Based on
Stress
Allowabl

Accel-
erationDirection ~Fre uenc

Element 5 side-side 13.29llz
Element 39 vertical 22.71Hz
Element 5 front-back 10.42Hz

A. I DENT IF I CATION

Frame
Bracket
Frame

7.43
1.88
4.88

0.60
0.47'.60

37,500ps
37,500ps
37,500ps

MAXIMUMALLOWABLEMAX.CRITICAL DEFLECTION TO ASSUREB. DEFLECTION -- - - ——LOCATION-, . FUNCTIONAI OPERABILITY .

7. sUPPoRT coNslDERATloNs IN THE MoDEL: Beam Arran ement- To Hopi zontal H-beam roy ides
main stiffness (see Note 4)

8 ~ cRITcALsTRUcTURAL ELEMENTst a t RRS:

COM TE BY

R I KD Y

DATE

Q~hg 8+
DATE

e/49 6'~
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The following Seismic gualification Review Team audit equipment items
are components of the control rod drive hydraulic control units. (HCU)

NSSS 2
NSSS 1

NSSS 5
NSSS 6
NSSS 9
NSSS A
NSSS B

CRD-HCU-0235
CRD-V-127/5043
CRD- F-134/0227
CRD-AO-127/1427
CRD- POS-1260239
CRD- P 1-131/5839
CRD-SV-122/5035

Hydraulic Control Unit
Scram Exhaust Valve
Drive Mater Inlet Filter
Exhaust Valve Operator
V-126 Position Switch
Accumulator Pressure Indicator
Mithdraw Drive Solenoid Valve

The four last digits of the equipment piece number identifies the con-
trol rod that is inserted by the HCU.

The identical HCUs were tested and analyzed as a system. All HCUs are
located in two areas of the Reactor Building and are available for
inspection. Each HCU contains all of the listed types of components
which are qualified as a part of that system. Therefore, only one
gualification Summary Form is being provided for these components.

Note 2.

Cross-coupling accounted for by large margin between TRS and RRS. Also
see attached table of modal participation factors (Table VI 1.8) computed
for the analysis covered on pg. 4 of this form. Due to the added stiff-
ners in MNP-2, cross-coupling should be minimal.

Note 3:

The MNP-2 mounting (see page 4 and Note 4) is considerably stiffer than
this test configuration.

Note 4:

This comes closest to WNP-2 mounting conditions. MNP-2 HCU have a top
horizontal stiffner that ties into all the HCUs in a given row. The
horizontal stiffner has cross bracing which would move the side-to-side
resonance considerably above the 13Hz. shown above. In addition, each
HCU has an angle brace to stiffen it front-to-back which would push the

— - --fundamental==mode = for =-thi s=-directi on--'wel.l-=a bove<he=lOHzmhown.-.a bove —.===-=---



The following safety-related equipment items are components of a typical
hydraulic control unit (HCU).

CRD-AO-126

CRD-AO-127

CRD- F-134

CRD-F-135

CRD-F-136

CRD- LS-129

CRD- PI-131

CRD- POS-126

CRD- POS-127

CRD-PS-130

CRD- RD-132

CRD-SV-117

CRD-SV-118

CRD-SV-120

CRD-SV-121

CRD-SV-122

CRD-SV-123

CRD- TK-125

CRD-TK-128

CRD- V-101

CRD-V-102

CRD-V-103

CRD- V-104

CRD-V-105

CRD-V-107

CRD- V-111

MFG

R290

R290

G080

G080

G080

G050

R290

M302

M302

8069

F103

A610

A610

A610

A610

A610

A610

G080

L237

P232

D232

V135

V135

V135

H037

C487

CRD- V-113

CRD-V-114

CRD- V-115

CRD- V-116

CRD-V-126

CRD-V-127

CRD-V-137

CRD-V-138

V135

G080

G080

C257

R290

R290

G080

G080

CRD-V-112 " V135

Model ¹
83470-A1

83470-82

117C4216G

117C4216G

117C4216G

117C2254Pl

81T-GH32SS

HVA904052-J

HVA904052-J

HVA1709662A

HVA1709662A

HVA1709662A

H VA1709662A

921D595G1

920D852P3-PPD

P10649-5

P10649-3

E-46031

E-46031

E-46031

...5530'W-1-XOSH9

117 C4272P1- PPD

. E-46032

E-46031

730E112P15

730E112P4

125

83470;A1

83470-82

730E112P9

730E112P11

Descri tion
AIR OP CRD-V-126 SCRAM INLET

AIR OP CRD-V-127 SCRAM EXHST

.5" Filter Drive WRT.Inlet to HCU

.5" Filter EXHST WRT Return to HCU

.5" Filter from Over-Piston Port
Liquid Level 60CC Accum Water Leak

0-2500 Accumulator Pressure

Position Switch

Position Switch

Accum Press 970-940 PSIG Decreas

N2 Accum Rupt Disc 1900-2100 PSI

Scram Solenoid pilot CRD-V-126 and -127
I I I I I I Il II II II

.5" Solenoid Withdraw Exhaust Valve

.5" Solenoid Insert Exhaust Valve

.5" Solenoid Withdraw Drive Valve

.5" Solenoid Insert Drive Valve

HCU Scram Water Accumulator

HCU N2 Scram Accumulator
1" Gate Insert Isol at HCU

.75" Gate WDRAW Isol at HCU

.5" Gate Drive WRT Inlet ISOL 9 HCU

.5" Cooling WRT Isol to HCU

.5" Gate Exhaust WRT Outlet ISOL

.5". Angle H2(LAccam Drain to. qDC

Cartridge Valve N2 Gas Charge Inlet
-.75" Gate HCU ISOL to Scram DIS HDR

.5" Gate Charge 'WTR Inlet to HCU

.75" Check Ethst to Scram Disc HDR

.5" Check Charging WTR in at HCU

.5" Gate Air Isol. for Scram Sol
1" Globe Scram Inlet Valve (AO)
1" Globe Scram Exhaust Valve (AO)

.5" Check Drive WTR in at HCU

.5" Check Cooling WTR in at HCU
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SEISMIC ANALYSIS OF TH" HYGRAULIC CONTROL UNIT

»* ~

Table VI 1.8

Natural-Frequencfes and Mode Partfcfpatfon Factors when the HCU fs attached
t

~ to the Beam Arrangeirznt.

Mode
No.

Frequency
Hz

Perf od
Sec

Mode Par ici atfon Factors
Y-Exc1t. XC1 t»XC1 t ~

10

10.42

13.28

22.71

23.56

26.46

28.56

30.4'I

39.01

43.47

46.14

.096

.075

.044

.042

.038

.035

.031

.026

.023

.022

.276

n98

.103

.104

.573

.106

.038

.053

.057

.102

.212

. 088

.987

.276

.035

.118

.160

.141

.223

.073

1.082

.037

.599

.225

.089

.068

'.008

.058

.527

.195
» r ~

3

\ ~

OV 4VS eOV44)

ACV
HO 0

383) lA853
~ IOVCO

14O

COB t 0»» $ >e4C 1 ~ SN 40,





WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUMMARYOF EQUIPMENT

I. ~AN NAME TYPE:

Q OOP

78" W Zguww 9c /$8'r 5 1„„„„
AQ7 P74Nj( /L C 0

2e MODELNUMBERt

7 os35 VENDORt

CTILITT, CU Sl//@STD'g+t IC ~GAI~C JU~WCP +Y~/
5 N555 ~ 5. *M EP WIPCC ENR Pjgg~

l
I'I.

OMPONENT NAME: Z Y /gO 63~47++ /$ tt- COMPONENT NP

~~c- Y- ZZH
1. SCOPE: N5 55

4. IF THE COMPONENT IS A CABINET OR PANELC NAME AND MODEL NO, OF THC DEVICES INCLUDED:

5. PNYCIOAL CECORIPTICN ~ . APPEARANcE ~+s ~N» dr~~PI m~ V Z

...„,„„.„„)2Z 'f/~H c5Z" Cc)e WWMdP(Y

S'7WD M 8N ZZ~ ~ BIER hssr~ai
8 LOCATION: BUILDINGt

SOZE LEVATI0 N t

7, FIELD MOUNTING CONDITIONSt BOLTINO., 5 IZE )

Q WELD (LENGTH

M Cd&w~m
8, 8, SYSTEM IN WHICH LOCATED( WC'/W

/nJ /r~c
EIm XS rE ~~C.

bP FUNCTIONALDESCRIPTIONt Lc/ Cg d~ uc iy<-
c. IS THE EQUIPMENT REQUIRED FORt Q HOT STANDBY

Q OOTH

COLD SHUTDOWN

NEITHER

9 ~ PERTINENT REFERENCE DESIGN SPECIFICATIONt

III. IS OUIPM NT AVAILABLEFOR INSPECTION IN THE P ANT: YES NO

968 l2562 PAGE I OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

IV. EQUIPMENT QUALIFICATIONMETHOD:

ANALYSIS CI COMBINATIONOF TEST 6 ANALYSIS

QUALIFICATIONREPORT: P/ /V Z/6 6 Z
INO..TITLE SO*TEN

/+ZZd'''P PC'S'/EA2 C CC-, Qg y g Z T»F

COMPANY THAT PREPARED REPORT: 8/ ~OO
COMPANY THAT REVIEWED REPORT: C~

V. VIBRATIONINPUT:

I ~ LOADS CONSIDERED) a, Q SEISMIC ONLY

b» Q HYDRODYNAMICONLY

c. COMBINATIONOF (a) and (b)

2. METHOO OF COMBINING RRS ABSOLUTE SUM INSRSS P OTHER ISPECIFYI

3. REQUIRED RESPONSE SPECTRA (ATTACHTHE GRAPHS):

s/
4» DAMPING CORRESPONDING TO RRSc ~~08K f ItM 3 ~SSK / /p/aT Ae/IE')

5. REQUIRED ACCELERATION IN EACH DIRECTION: ZPA @OTHER ISPECIFYI R/P//VIP YA+

/ za „. c,SS8
SSE S/S EE

Ms&p h'p~ F/B M

6» WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDERED)

QVES PNO

IF YKS, DESCRIBE LOADS CONSIDERED AND HOW THEY WERE TREATED IN OVERALLQUALIFICATIONPROGRAMS

<rtsnxc

IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

PAGE 3 QF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

Vl. IF QUALIFICATIONBY TEST THEN COMPLETEWI

QSINGLE FREQUENCY MULTI.FREQUENCY QRANOOM

SINGLE AXIS P MUL.TI-AXIS PSINE BEAT

ST NOT OF QUALIFICATIONTESTS'BK

4. FREQUENCY
RANGE'SK~ T ' ~ T * I I L

OTHER (SPECI FY)

5, NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL))

F/B ~ V s

6, METHOD OF DETERMINING NATURALFREQUENCIKSi

Q LABTEST P IN.SITU TEST Q ANALYSIS

7 TRS ENVELOPING RRS USING MUI TI FREQUFNCY TEST, QYES (ATTACHTRS Ca RRS GRAPHS) NO

0 S. INPUT 9 LEVELTEST: OBK S/S N

SSK S/S >

F/B > V r

V a

9. LABORATORYMOUNTING:

WKLO (LENGTH )

10. FUNCTIONALOPERABILITYVERIFIED: QYES QNO NOT APPLICABI.K

11 ~ TEST RESULTS INCLUDING MODIFICATIONSMADE:

12e OTHER TEST PERFORMKD (SUCH AS AGING OR FRAGILITYTEST, INCI UOING RESULTS):

~ NOTE: IF QUALIFICATIONBY A COMBINATIONOF TEST AND ANALYSIS. ALSO COMPLETE ITEM Vll:

968 12562 PAGE 3 OF 4
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

VII. IF QUALIFICATIONBY ANALYSIS,THEM COMPLETE:

I ~ METHOD OF ANALYSIS:

g STATIC ANALYSIS

Q DYNAMICANALYSIS

Q EQUIVALENTSTATIC ANALYSIS

TIME.HISTORY . P RESPONSE SPECTRUM

2. NATURALFREQUENCIES IN gACH DIRECTION (SIDE/SIDES FRONT/BACKS VERTICAL):~
7 gc)col = g7//gZ ffggpQ~ g>fpp78

S/S ~

3. MODELTYPE:

Q3D P2D Q1D Q FINITE ELEMENT QgBEAM QCLOSED FORM SOLUTION

4, PCOMPUTER CODES:

PREQUENCY RANGE AMONG.OF MODES CONSIDERED: /I/A
HAND CALCULATIONS

5. METHOD OF COMBINING DYNAMICRESPONSES'ABSOLUTE SUM PSRSS
~5~@@

JQ::;;,„~PII 55

65 DAMPING) OBE SSK BASIS FOR THK DAMPING USED
I

7. SUPPORT CONSIDERATIONS IN THE MODEL
5

85 CRITCALSTRUCTURAL ELEMENTS(

AT IDENTIFICATION LOCATION
GOVERNING LOAD

O R R ESPO N5 K
CO MB IN AT IO N

NaX S~-'o'~ /oo a~cw Eevo»~

f348& /

SEISMIC
STRESS

/6'S 1 H5'j
TOTAL STRESS
STRESS ALLOWABLE

/7~ 7~ " 2/i ISO >

MAX.CRITICAL
B. DEFLECTION

MAXIMUMALLOWABLE
DEFLECTION TO ASSURELOCATION . FUNCTIONAI OPERABILITY

g 8 +~~CFTOF BLg-

~ --g~~~~ ': A/~C 5p /kw/zo~M
Cder /C

~un
CC 0C~~~

fg0 y>CI/ - PuuW) fj'~><<~
y

' i gg g~8 yd CN -8/j gg gcc87i~<<<
~y'gz ySi5 /Md~~ C

POX GPMAS/C/7/I QC~ g~r,'eygW~i

COMPL$ZgD BY

RKVI Y

DATE

lD ~a ~~
PAGE 4 OC a



RRC-V-23A and -238

Assignment of the EC code for RRC-V-23A and -23B was in error on the
submittal issue of the safety-related equipment list and will be
changed from A to P on the next revision to the data base.

These valves are used only for isolating the recirculation pump for
maintenance and are not used during normal plant operation. The only
possible circumstances in which this valve could compound an accident
would be if a break occurred in the recirculation loop and both this
valve and the discharge isolation valve RRC-V-67A or -678 were closed,
thereby isolating the break and causing void collapse. Since both
valves are normally open, "fail as is" on loss of electrical power,
and since their breakers are locked open, the only safety function for
these isolation valves is pressure boundary integrity.

An EC code of "P" will be consistent with the rest of the valve infor-
mation such G Safety Function and 20 Use Code.
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUIVIMARYOF EQUIPMENT

I. P~ANT NAME: TYPE:

1. SCOPE

pg8czc za~~w zuawz p'p>'w~
2. NSSSE 2. AraE >++4 ~+~~ BwR

II. COMPONENT NAME: . C /++~ +77Z7+ P COMPONENT NO:

ggc-1-'- us
!

A P

2. MODELNUMBER: QUANTITY:

, „,„„„. 8/nj> PAr>/ Ptllcc/n7E77 E pung/ c'D *

4. IF THE COMPONENT IS A CABINETOR PANEI NAMEAND MODEL NO. OF THE DEVICES INCLUDED:

n/8

""5. PHYSICAL DESCRIPTION: aP APPEARANCES

if
b. DIMENSIONS: ++ S3 /Qs/7

c WKIGHTE <crzA 48 zoo ~
P

6. LOCATION: BUILDING: +++~ifljPC2l~ A

/
ELKVATIONE

7 FIELD MOUNTING CONOITIONSE Q BOLT INO. , SIZE

Q waco (LENGTH )

g >dg/o47 c;W SP'ar~s'i~/J< /-~++
T/MX~CC~

8 ~ a. SYSTEM IN WHICH LOCATEDE .C/AC4 CA OAJ ~ Q/ ~

b FUNCTIONALDESCRIPTION: ++~ +P I 7 + +~4+~ H
c. iS THE EQUIPMENT REQUIRED FOR: Q HOT STANOBY

BOTH

'7/
9, PERTINENT REFERENCE DESIGN SPECIFICATION:

C1 COLD SHUTDOWN

S NEITHER

P c we— z — 8/m7z 6

III. IS 0 IPMENT AVAILABLEFOR INSPECTION IN THE P ANT: g] YES @NO

PAGE I OF 4968 12562



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

QUIPMENT QUALIFICATIONMETHOD:

b. Q HYDRODYNAMICONLY

2, gf COMBINATIONOF ( I 2 (BI Q2

2. METNOD OF COMBINING RRS: Rj ABSOLUTE SUM JRSRSS

3. REQUIRED RESPONSE SPECTRA IATTACHTHK GRAPHS): 'i i

4 DAMPING CORRESPONDING TO RRS: ADOBE

5. REQUIRED ACCELERATION IN EACH DIRECTION: Q2PA

Va

Q OTHER (SPECIFY)

(PIPiF2G WS~F5S5J

gC
JQOTHER (SPECIFY) / ilfJ(g g~&dC~

OBK S/S

~/
SSK S/S a F/B a

0 TEST ANALYSIS DCOMBINATIONOF TEST 6 ANAL.YSIS

QUALIFICATIONRKPORTD:

g fA'MS AC''55 e CC8.DC CrFC C 21CrAWO
(NO.I TITLE 62 DATE) UPI/+ X SW C, Q C 6 dA- /DfJS Q 7 Z

COMPANY THAT PREPARED REPORT: i'�/A~ + 4 / ~ ~/PJ 1~ ~J D

COMPANYTHAT REVIEWED REPORT:g gzso aa g~pogr y~agW,
V. VIBRATIONINPUT: Qz ~Q~g Q~zp p g~~~ ~~~ gQ g/J

1. LOADS CONSIDERED: . g SEISMIC ONLY 'Q/

6. WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDERED?

Q VKS @[NO

IF YES, DESCRIBE LOADS CONSIDERED AND HOW THEY WERE TREATED IN OVERALLQUALIFICATIONPROGRAM

Ac'c&( - 4-oA~ MA@'cp<
C'( //Ld7r'Pal </ F'ZCi'n/4/ @SIC

DNINO: IF MORE THAN ONE REPORT, COMPLETE ITEMS IV THROUGH Vll FOR EACH REPORT.

PAGE 2 OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

OUALIPICATIONBYTEBT THEN OOMPI EYE: +/P
"I.@SINGLE FRKQUKNCY +MULTIFREQUENCY Q RANDOM

Z,QSINGI E AXIS Q MUI TI.AXIS @SINE BEAT

SP NO, OF QUALIFICATIONTESTS) OBE OTHER (SPECIFY)

4. FREQUENCY RANGE:

5, NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACIEP, VERTICAL)E

F/B EE V s

6. METHOD OF DETERMINING NATURALfRKQUENCIKS:

@LAB TEST @IN-SITU TEST @ANALYSIS
E ~

7P TRS ENVELOPING RRS USING MUITI'FREQUENCY'E5T, @YES (ATTACHTRS 6I RRS GRAPHS) @NO

0. INPUT S.LEVELTEST: OBE 5/5 i F/8 EE
~ V

SSK 5/5 i
9, LABORATORYMOUNTING:

@BOLT (NO. PIEI O IIJINOTH I

IOP FUNCTIONALOPERABILITYVERIFIED'YES @NO @NOT APPLICABLK

11. TEST RESULTS INCLUDING MODIFICATIONS MADE:

OTHER TEST PERFORMED (SUCH AS AGING OR FRAGILITYTEST, INCI UOING RESULT5)z

0
NOTE: IF QUALIFICAT)ONBY A COMBINATIONOF TEST AND ANALYSIS,ALSO COMPLETE ITEM VII;

968 IZS62 ,PAGK 3 OF 4
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

IF OUALIFICATIONBY ANALYSIS THEM COMPLETE:

I. METHOD OF ANALYSIS:

STATIC ANALYSIS

P DYNAMICANALYSIS

Q EQUIVALENTSTATIC ANALYSIS

Q TIME-HISTORY Q RESPONSE SPECTRUM

2. NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL)s

g~gQD CA~
S/S Es Q7 F/B ~

3P MODELTYPE

Q- Q- Q.
4, QCOMPUTER CODES:

'I
A

P

Q FINITE ELCMKNT, „,,QBEAM QCLOSKD FORM SOLUTION

FREQUENCY RANGE AND NO. OF MODES CONSIDERED:

HAND CALCULATIONS

METHOD OF COMBINING DYNAMICRESPONSES: QABSOLUTE SUM QSRSS

6P DAMPING'BE '/A~ SSE BASIS FOR THE DAMPING USED:

I
7 SUPPORT CONSIDERATIONS IN THE MODEL. ~cavu/Z~g / OW

El<SPKCIRF YI ~/ 47J~

/P/4'.

CRITCALSTRUCTURAL ELEMENTS Ps/
GOVERNING LOAD

O R R ES PONS K SEISMIC TOTALA IDENTIFICATION~ LOCATION CO MB IN AT I0 N STRESS STRESS

~Bm< r ~»o~ >~~» ZFirSmB ~c
Pgm/3 CieU//'-C fjOCr 8nI/O~«

pd<~'. /&8'PthdC /"-r. gc65 'NA+ f~
S COBB'~/)

MAXIMUMALLOWABLE
MAX.CRITICAL DEFLECTION TO ASSUREB. REFLECTION .. LOCATION FUNCTIONALOPERABILITY

plow c Qwe co<@~~

STRESS
ALLOWABLE

fWo0V
38 o62
/2 @08

/

~>A/J
DATE

l0 79 82-
DATE

~-/'/~~
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RRC-P-lA and -18

Assignment of the EC code for RRC-P-1A and -18 was in error on the
submittal issue of the safety-related equipment list and will be changed
from A to P on the next revision to the data base.

The recirculation pump and motor are passive components for accident
mitigation. They are not required to change state or move to achieve
their accident mitigation function.

The LOCA analyses do take credit for continued recirculation pump/motor
movement for the first few seconds following a hypothetical LOCA. The
coast-down rate is assured by a General Electric specification and
tests. The only component required to function for this period is the
bearing/shaft for the pump/motor. However, the bearing is not required
to perform any special function - other than remain intact.

An EC code of "P" will be consistent with the rest of the pump informa-
tion such as G Safety Function and 20 Use Code.



Ossa-7
7i'ASKNGTON PUBLLO POVFER SUPPLY SY~

c

QUALIFICATIONSUMMARY OF EQUIP!ILES lT

l. ~PNT NAME) TY PC t

1. UTILITYt

2 NSSSc Se A/Kt SWR

lie MPONENT NAME: COMPONEICT'NOc F " ( < —H PCS

I ~ SCOPKc

2, MODEL NUMBKRc

.S.'KNOORt

3

c'u /e 6 /S/ Dm g

QVANTITY: l

4 tP THK COMPONENT IS A CABINET OR PANEL NAMKAND MODEL Now OP THK DCVICKS INCLUDEDt

5 PHYSICAL DCSCRIPTIONc ao APPEARANCEt

So DIMKNSIONSt Sf'"
c. WCICHT. I 0 m

L LOCATIONt BUILDINCc

ELEVATIONt EL. /(('/
7, PIELD MOVNTINC CONDITIONSt Bol T (NO. O, SIZE + )

7hl 6 IR Vbe'k: .+0
4 ( Os v-. Bafle»~~ " Q wELD ILENOTH )

Sn 'P tyOe. V n ) aC.ICS>

he I d 'dl mn 6~8<)C~"S ~~+ Q
j)~'Ir)g gy b)-I C,-a.l~dg

to ae SYSTEM IN WHICH I OCATE)fc H ( 8 ( +C+~L ~B

" bo PVNCTIONALDESCRIPTIONc <tcccc c, . 9 Ac
49'c.

IS THK EQUIPMENT REQUIRED I OR) Q HOT STANDBY

Q BOTH

t PERTINENT RKP'KRKNCK DESIGN SPCCIPICATIONc

Q COLD SHUTDOWN

N C IT'HCR

— o@E' <

IPM NT AVAI 8 E FOR INSPECTION IN THt: P NT EI YES ~NO
~acP; pa son-=0 /e. '7ggay=. ~J-

PCcW
DATE CHECKED

>~(tc /n
DATE

6GIS ~~„"nUCfear
»ENO 07VO- O(K
CALO NO

09/ g~/'>
PAGE Occ
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONT) HUED)

. EOUIPMENT QUALIFICATIONMETHOD.

Q ANALYSLS Q CQMSIHATIOH QF TEST 4 AHALYSIS

LLVALIFICATIQHREPORT c ~E IS +I+ /+~~~7 ~~ 7~7 It ~ 6H N 8+ EHFjP .I red>
F-fJ88 70/ ~r g gr7'/@CAN $M COArf~g
od7 8. FRAN 0 -/ aF r+4 ~OW C aL/

74'NOwTITLE IL.DA

CDMPANYTHAT PREPARED REPORT< YCc 8/40 &/Gw/e

COMPANYTHAT REVIEWED REPORT<

1 ~ L.QADS CONSIDERED> a. Q SEISMIC DNL.Y

0 Q HYDRODYNAMICONLY

0 Q COMIIHATIONOF Ia) os ~)

METHOD OF CQMILIHINGRRS) QAIISOLUTKSUM QSRSS Q OTHER )SPECIFY)

REQUIRED RESPOHSK SPKCTRA LATTACHTHK GRAPHS)L PICNIC L C-". ~8 Pg 5CD 4

CQ
4. DAMPING CORRESPONDING 'TO RRSc @am Z 7o

S, RKILUIRKDACCKLKRATIQHIN EACH DIRECTIONS [7)ZPA +OTHER {SPECIFY)

OCK S/S o

IL WERE FATIGUE EFFECTS OR OTHKR VISRATION I QADS CONSIDERED?

IF YKS, DESCRISK L.OADS CONSIDERED AND HQW T'HKYWERE TREATED IN OVERALLOUALIFICATIOHPRQCRALL)

~4-;: IF MORE THAN ONE REPORT, COMP! ETE ITEMS IY THROUGH VI) FOR EACH REPORTS

CHECKED

IO/(S O

~OIL HO g kg — 0/
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p ~

I I
QUAL)Fl~t'ION SUMMARYOF EQUlPMENT (CONS ~~ED)

IF OLIALIFICATION TIY T ST THEN COMPLETE+:

K.@SINGLE AXIS MVl.TI.AX15

I,gg SINGLE FREQVENCY @MULTIPREQUKNCY @RANDOM

gg SINK SKAT X &x>tnt./,muC3
Sm~P

5 NO OP QUAIJPICATION TKSTSE OM

4 FRKQUKNCY RANCKE

9
Q O&B ~ (S S~Q
SSB SEa, pi~

Se NATVRALFRKQUKNCIES IN EACH OIRKCTION (SIDE/SIDKB FRONT/+ACR s/KRTICAL)E

5/So ) 9 5 H F/ISo v )SSH
CT

0 METHOD OF DKTKRMININGNATURAL FRKQVKNCIKSE

+IN SITU TEST QANALY515

TR ENVELOPING RIIS V51NC MULTI.PREQUKNCYT Tg . QYKS (ATTACHTRS ss RRS CRAPH5) +NO

0. INPUT t.LKVKLT~TS OKK 5/5 o

SSK S/5 o Q SS

5 LABORATORYMOVNTINCt

~ p+~54gD

10, PVNCTIONAI OPKRACIIJTYVERIFIED'YKS

QWSLO ILSNaTN

@NO @NOT APPLICAOLK

11 ~MT RKSVI TS INCl UDINC MODIFICATIONS MADKc
Y

%ha < Z ', /e ~ tAO"e. <Itrl 7o zg'tl~ st~(. ~ Wlz ~5m /c

t~ uX N Cr loS 5 Cr w~Tcn. /L M 5t~
I

F A >~ 0"A'L

IS. OTHER TEST PKRFO nMKD ISUCH AS AciNc on F RAcIIJTY TKm, INCLuDING nmVLTS) S

NOSY: IS OUALIFICATIONBY A COMBINATIONOl: TEST ANO ANALYSiS .*LEO COISPLETE ITEYI Yll:

/dliS
CtIECKZD DATE

e'die ~~~nuclear
JOB IIO ) i/ g g/
CALC NO

ocr /-
5'AGE

5 OF In.
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QUALIFICATlONSUMMARYOF EQUlPMENT (CONT(NUED)

. IF OVALIFICATION BY ANALYSIS.THEM COMPLETKI

1 ~ METHOD OF ANALYSISI

Q STATIC ANAIYSIS

Q DYNAMICANALYSIS

Q EQUIVALENT STATIC ANALYSIS

0 TIME-HITORY Q RESPONSE SI'ECTltUM

NATVRAI FREQUENCIES IN EACH DtRECTION (SIDE/SIDE, FRONT/IIACK,YKRTICAWa

MODKI TYPE:

QSD t|XD

~ +COMPUTER CODKSc

QtD Q FINITKKIZMKNT +CLOSED FORM SOLVTICP.

FREQUENCY RANCK AND NO. OF MODES CONSIDERED>

+HANDCALCULATIONS

SA MKTHODOF COMIIININQDYNAMICltESPONSKSg QAIISOl UTKSVM C3- Gt'S'PECI" m

e. DAMPINC1 ODK SSK SASIS POR THE DAMPINC VSKD:

TT SUPPORT CONSIDERATIONS IN THK MODELS

SA CltlTCAI STRUCTVltAL.ELEMK~i

A IOENTIFICA'TION La S ATlAN
GOVERNINC LOAD

OR RESPONSE
COIIsIBIKATION

SEISMIC
ST A ASS

TOTAI
T IISS S

STRESS
ALLO WA IILZ

MAX.CRITICAL
II~ DEFLECTION I OCATIO'N

MA X I MUM AL LOW A ELK
DEFLECTION TO ASSURE

FUNC ION AL OIACRA81LITY

10 I'5 62
OAT% CHECKgD

eictis +<>~ nuclear
WB NO O (c'a -orZ
GALC No

d(goof->
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ualfffcatfon Summa of Eouf ent HPL: H22-P018

I. Plant Name:'anford Ho. 2

1. Ut i 1 f ty: WPPSS

~T)e:

PMR

NSSS: GE 3. A/E: Burns 8 Roe Bh'R" 5 Wy II

II ~CII .
" I

1. Scope: |.X] NSSS

2. Nodel Number H22-P018

3. Vendor: General Electric

t: 3 BOP

quantity:

4. If the component is a cabinet or panel, name and model No. of the
devices fncluded: See attached device list

5. Physical Descripti.on'. Appearance Open Rack .
'I

b. Dimensions 72" x 84" x 30"

c- 'efght 1500 lbs

6. Locatfon: Building: Reactor Building

Elevation:

7 ~ FioTd Mounting Conditions [g Bolt (No. 12 , Sizz 5is )

8. a.

Co

Sys.em fn which located: Residual Heat Removal

Functfonal Descrfptfon: Instrument Support

Is the equfpmont required for t, 3 Hot Standby t: ] Cold Shutdown

t, x3 Both Neither

9. Pertinent Reference Design Specifications:
G.E. Drawing 0 22A3746; Design Spec, Local Instrument Panel

EDLd328X276TC Ass'y Pi 127D1836TC
Rev. 8 'ev. 3

12/80
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4'

APL . H22-P018

f III. Is Equ'ipment Available for Inspection in the Plant: P) Yes j ) No

IV. Equipment Qualification Hethod:

- |:X3 Test f 3 Analysis I g Cotrbina+ion of Test
and Analysis

gualification Report': Zimmer/LaSalle Local Instrument Panel Yibration
Test to IEEE 344-1975

(Ho., Title and Date) G.E. DRF'H22-12 Vol. 1 November 2 1978

Corpany that Prepared Report: Nutech

Corpany that Reviewed Report: General Electric

V. Vibration Input:

1. Loads considered: a. I. 3 Seismic only

b. I 3 Hydrodvnamic only

c. [X3 Combination of (a) and (b)

O8E S/S - NA F/8 NA

Q ~ ~a5.
G. Mere fatigue effects or other vibration loads considered?

2. Hethod of Corbining RRS: P g Absolute Sum AX) SRSS 5 3
goT;ner, spec>Ty'l

3. Required Response Spectra (attach the graphs): F~iures 6 thru g,~Ao endix a~DRF-AQC
01279

4. Darping Corresponding to RRS: OBE 3% SSE 3%

5. Required Acceleration in Each Direction: P Q ZPA f. 3 Other
(spec> Ty~Y«NA

E 3 Yes Eyg No

If yes, describe loads considered and ho< th+ Mere treated
qualification program:

in overall

~NOTE: If tmre than one report corrplete items IY thru YII for each report-

12/80
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3 0 HPL. H22-P018

0 YI. If /uglification by Test, then Complete':
E l3 random

1 ( ] Sing'le Frequency Pg Flulti-Frequency:
) I

sine beat

2. f. g Single Axis f.Xg Hulti-Axis

3. No. of gualification Tests: OBE 5 SSE. 1 Other
(speclTy

4. Frequency Range; 1-62-HZ

5. Natural Frequencies in Each Direction (Side(Si

S/S - 10.6 Hz F/B . 18.5 Hz

6. Hethod of Determining Natural Frequencies

de Front/Back Ycrt i ca 1) ~

t'X3 Lab Test I g In-Situ Test E, 3 Analysis

7. TRS enveloping'RRS using Hulti-Frequency Test
d'

B. Input g-level Test: OBE S/6 6< F/6

SSE S(S 3 ~ 669 F(B

9. Laboratory Hounting:

es 1.49 Y 2.46g

[X) Yes (Attach TRS 5 RRS graphs)
f.)Ho

NA Y~NA

l. [X3 Bolt (lio. 12, Size 6//6 } ( 3 Meld (Length } [ 3

10. Functional operability verified: I:X3 Yes f. 3 Ho t. 3 Hot Applicable

ll. T II h I I Ch g diff I d"~~
maintained its~inta ritv durino the te

1 1s

12. Other test perform d {such as aging or fragility test, including results):

Class IE devices vere tested separa~tel Ver~dier

...-... capabi.l.i.ty.p t y

Note: If qualification by a corrbination of test and analysis also complete
Item VII.

12(SO
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MPL: H22-P018

YII. If alification by Analysis, then complete:

1. Hethod of Analysis:

NA

1: 3 Static Analysis [ 3 Equivalent Static Analysis

[ 3 Dynamic Analysis: [ 3 Tie -History [ 3 Response Spectrum

2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S K F/B ~
"

Y.~

3. Hodel Type: [ 3 3D t 3 2D [ 3 ID

[ 3 Finite Element
'

3 Beam

4. [ 3 Corputer Codes:

Frequency Range and Ho. of ides considered'.

[ 3 Hand Calculations

[ 3 Closed Form Solution

5. Hethod of Conbining Dynamic Responses: [ 3 Absolute Sum [ 3 SRSS

[ 3 0~her:
)specs;y'j

6. Dariping:, OBE SSE Basis for the darping used:

7. Support Considerations in the mdel:

8. Critical Structural Elements:

Governing Lead
or Response Sei smi c Total Stress

A. Identification Location Combination Stress Stress'llowable

B. Ha x. Critical
Deflection Location

HaximJm Alliable Deflection
*, to Assure Functional Opera-

bility

12/80
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SEXISM C UAL F CAT ON REEVALUATlON
.OC I. PANEL CLASS E E UIPHEtJT

h

Panel MPL Ref: H22-P018

Panel Dimensions: 72"x 8JJ"x 30"

Location, Elevation: Reactor Buildzng, 501

System: Residual Heat Removal
Div. 1

HANFORD 2

Equipme'nt Purchase IEssentiall lCALFUNCTXON LIMIT
'Seis,i Fvalua ion Summar 'PI, N

'
e cri Part D Co e -b s-s r Rema ks

< 1 0 HATURAI RFOUElJC ESI'
If-b: 18.5
I
l

ls-s: 10.6
I
I

l,v: 25.5
I
I

I2.0 MA TRANS'S 8 I TTY
I
I

If-b- 5-9
I
I

I s'-s: 9. 0
I
I

7
I
I

~ 3 0 ZPA FROM RRS AT 522
EI.EVATTOH

lf-b: 0.5g
I
I

,'s-s: 0. 5g
I
I

Iv' 5g
I
I

HAJJ.O MAXIHUM EXPECTED PEAK
~CCFI.ERA rntt

I f-b: 3 ~ Og
I

(s 3; JJ 5g
I
I

Iv: 2. Jtg
I
I
I

I

'F. -H
I j
E -H

I
I t
E -H

I
I

'F. -N

E -H
I

'E -N

I
'E
I
'E -N
I I
I I

'E -N
I
I

'E -tt
I
I ~*

'E -R
I
I

E -H

P e m

I

S i h

'IA

'Diff r
I
I

'Pres S i h
I r.. Si h
I
I

'Diff. Press. S i
re

'Diff Pre s S i
I
I

'Pe Sith
I
I

P es SJi h

I

Pres

A 'Diff e.. S

I
i 163C1561P57220. P

I I I I

6 '

I
I I . I I I

C P A I

I I I I I

'63C1561P 7 20 P

C

I I I I
A' I

I I - I

C I I

I
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I I
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WASHINGTON PUBLlC POWER SUPPLY SYSTEM

QUALIFICATIONSUicIMARYOF EQUIPMENT

I. ~ANTNaMg: t/l/ / t 2- ~PKc

~ 5 ti555c GQrxH Pd&

tie MPONENT NAMEI J. kov

1 ~ SCOPtts Q NSIIS Q DOP

y-g >2.qA V ~t>a ~2.y7

COMPONKiiTNOs

sac -H-/ 8

aUANTITYc

5. VENDORc

4 IP THE COMPONKNT L5 A CAOINET OR PANEW NAMEAND MODE! NO OP THE DEVICES INCLADEDs

IV )

5 PHYSICAI DK5CRIPTIONc 0 APPKARANCEc

D DIMKNSIONSc

0 WEIGHT

0 LOCATIONc DUILDINGs oft d&
I

KLKVaTION c

.I col

7, PIKLD MOUNTING CONDITIONSc DOLT (NO SIRE )

Q ivno <amame

J: J s'/~i 2
0. 8 SYSTEM IN WHICH I OCATEDc ~ ~

"E(g<P/y>H~ofr ''. =

b PUtiCTIONAL,DESCRIPTIONc ./ us~

a IS THE KGUIPMKNTREQUIRED PORc Q HOT STANDQY Q COlJ7 SHUTDOWN

ti~ PKIITINKNTRKPKRKNCK DESIGN SPKCIP'ICATIOOic

a Q NEITHER

Z-gOg —d ~ Ccc /

II. I Ill NT AVAI ABt. FOR iNSPECTION IN THE P Hvm Qtco

CHECKED

i~ t» BldiB~~<nUcfBGf'OB
NO 07 f6 ~/?

z.l + Lga5



QUAI.IFI TION SUMMARYOF EQUIPMENT (CONTII(IUED)

V. EOUIPMENT OUA IFICATION

METHOD'UALIFICATION

REPORT s

(No» TITLE aI DA

+ANALYSIS QCOMDINATIONOF TEST Sl ANALYSIS

'8<7<: fr(IO ~ ' rd" Pdlb'J P~u I>/7@ i'O ~ XOC&ur<

COMPANYTHAT PAKPARKD RKPORTt

~(S~('c, BLI~P'(r+~ Wi P 'R<PdLI( " %<6 ~/ZI(()>
M

COMPANYTHAT REVIKWKDREPORT( C D5

P

1 ~ LOADS CONSIDERED( a SEISMIC ONLY

0 Q HYDRODYNAMICONLY

a. Q COMDINATIONOF Ial aM g>)

2 MKTHODOF COMDININC RASs QADSOLUTKSUM +SASS t2 OTHER ISPKCIFY)

* REQUIRED RKSPONSK SPECTRA (ATTACHTHK CRAPHS) t
I

4. DAMPING CORRCCPONOIIIC TO RRG PICO tE|GGG Z
( IP

S REQUIRED ACCELERATION IN EACH DIRECTION( g>PA

ODE Sea 0 +< / FID D ~ /g

SSE S/g a .70 F~a 8 7O

+OTHER ISPKCIFYI

vo g 3o
V'.&o 2.FR (53gp]

S. WERE FATICUKEFFECTS OA OTHER VIDRATIONLOADS CONSIDERKDt

IF YESC DESCAIDK LOADS CONSIDKAKDAND HDW THEY WKRKTREATED IN OVKAALI QUALIFICATIONPAOC RAM(

~: IF MORE THAN ONE REPORT, COMPLETE ITEMS IV THROUGH Vll FOR EACH REPORT.

/I ('lS'r
CHECKED

'

iaaf~
JOB NO 0 +6 dl ~

PAGE ~ OF





'

K N ~

uN* A

QUALtF(L~'(ON SUMMARYOF EQUIPMENT (CON'(.. FD)

. IF OUALIFICATIONBY TEST THEN COMPLETE+I

l,gblNCKKRRKCUKNCK QMUCTl.RRKRUKNCY QRANCCM

E,QSINOLK AXIS @MULTI-AXIS @SINK GEAT g (~kr

NO OP QUALIPICATIONTESTSc OGK

Qp~c >+~
(~ ~~IS -~

OTHKR (SPECIFY) ~ (LU A

4 PRKQUKNCY RANOEs

S NATURA( PRKQUKNCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/EACH VKRTICALtc

v 4 J )>3//z R~ vs g ) 3>(6 g()»//
IL METHOD OP DKTKRMININQNATURA( PREQUENCIESc

DN.SITUTEST

TRS ENVKLOPINO RRS USING MULTI FREQUENCY TKSTc +YES (ATTACHTRS d RRS CRAPHS) +NO

G. INPUT S.LEVKLTESTs OGE S/S ~

SSK S/S ~

/,g
v'„0

P/O o

l~
z Dg ~ z gq~ ZPkc6

Db LAGORATORY MOUNTINQc
lip

1. gQGOLT (NO. ,KlKK />

10K PUNCT'IONALOPKRAGILITYVER IPIKDs

QWKKC bbZNRKN

+NO +NOT APPLICAGLE

11. TEST RESULTS INCLUOINa MOOIPICATIONS MAOEc

hb< ~ e J,sJ.ul .
~ Of~ A /-s6

tS OTHER TEST PERPORMKD (SUCH AS AOINO OR PRACILITYTEST, INCLLIDINORESULTS)s

J Q -iCA'a/UJ

4/ ' 4W w~M ~M1&&J
vt~ct l (Vol, ) is,s.

O~: IF QUALIFICATIONBY A COMBINATIONOF TEST AND ANALYSIS,ALSO COMP I.ETE ITEMVill

e 8'4
DATE CHECKED

so ( eicfis ~~~nuclear
JOB NO <7 s/'0

Zl 3o 5o-5
PACE ~ QF ~/'
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QUALlFlCATIONSUMMARYOF EQUIPMENT (CONTINUEQ)

I, tF QUALIFICATIONBY ANALYStS,THEM COMPLETE:

1. METHOD OF ANALYSISs

Q STATIC ANALYSIS

Q DYNAMICANALYSIS

Q EQUIVALENTSTATIC ANAIYSIS

Q TIMERHISTORY

NATURALFREQUENCIES IN EACH DIRKCTION (SIDEQIDER FRONT/IIACHOYKRTICALtc

MODEI
TYPES'OD

QSD +ID

4, +COMPUTER CODESt

Q FINITE ELEMENT QGEAaa +CLOSED I ORM SOLUTICI.

FREQUENCY RANGE AND NO. DF MODES CONSIDKRKDc

'HAND

CALCULATIONB

5 METHOD OF COMBINING DYNAMICRESPONSES) QABSOL UTE SUM C3SR~ C3ISPECI"F Yt

0 DAMPING) ODE BASIS POR THK DAMPING
USED'e

SUPPORT CONSIDERATIONS IN THK MODELt

SR CRITCALSTRUCTURAI ELEMENTS'

IDENTIFICATION LOCaTION
GOVERNING LOAD

OR RESPONSK
COMBINATION

SEISMIC
CT R Cs" TOTAL

5 T IICs a
STRESS

ALLOWABLE

MAX.CRITICAL
LOCaTION

MAXIMUMALLOWAGLK
DEFLECTION TO ASSURK

FUNCTIONALOPERABILITY

lili~jld'L
DATE CHECKED

Io Ig/I P

40$ NO

BLOIS ~
nUctBGf'CF

g($ 03D-s





P
4

4 I ll t



I t.





0

~ I I I i I I I I I I

Sl

I t



~ ~

0

I

I ~

l i I ll II



E
(

~

QID 0'361103, Rev. I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

WASHINGTON PUBLIC POWER SUPPLY SYSTEM/I

Qualification Summary of Equipment

PLANT NAME. WNP-2
TYPE

Ref. No.

I ~ NSSS:
GE Bur ns 5 Roe 5, Hark II

BWR

1. SCOPE: NSSS

2 MODEL Nu4BER A-206761
P] BOP

I I cpMPONENT NAME. 18" Elec. Oper. Butterfly Valve Coh%%NENT Np,
3B-1, 3B-2,
4B-2, 5A-1,

PUANTITY: 12

SGT-V-3A-1 3A-2
4A-l, 4A-2, 48-1,
5A-2, 5B-l, 5B-2

VENDOR:

4, IF THE COMPONENT IS A CABINET OR PANEL, NAME AND MODEL No, OF THE DEVICES INCLUDEO:

NA

b, D IMENS I ONS:

c WE I GHT: 750 lbs.

6, LOCATION: BUILDING:

DEscR I Fq I pN ~ + APPEARANcE, Butter f1 y Valve and Operator Ass embl Y

2

2

1

EI.EVATION:

7, FIELD MOUNTING CONDITIONS: X BOLT INO SIZE '

WELD (LENGTH

8. a. sYsTEM IN wHIGH LccATED: Stawdb Gas=Treatment

FUNOT I pNAL DEscR I PT I pN Containment Atomosphere Control Radi oacti ve Hateri al
e ease arriver

CB I S THE EpU I FMENT REpU I RED FOR'OT STANCBY COLD SHUTOO(N

Q BOTH )( NEITHER

9. PERTINENT REFERENcE DEsIGN sPEGIF IcATIDN: WPPSS Spec. 2808-68

I I I ~ IS EOUIFMENT AVAILABLE FOR INSPECTION IN THE PLANT: X YES Q Np

PAGE I OF



Qualification Summary of Equipment (Continued)

I V.

EQUIPMENT

QUAL IFICATION METHOD:

Ref.

a-
QUAL IF I CAT ION REPORT:

(NO., TITLE 4
DATE)']

ANALYSIS.

Contract 68, Trans. 24
TR-74-6, Design 5 Seismic
Anal sis Rev. 1, 12/31/75

C(NBINATION OF TEST & ANALYSIS

coMpANY THAT PREPARED REPCRT McPherson Associates, Inc.

ccMPANY THAT REYI EwED REPDRT Cygna Energy Servi ces ( Equi pment Sei smi c
Hydrodynamic Requalif'ication, Calc. OR.01/F, Rev. 1, 8/19'/82

v, vIBRATIDN INPUT: (Inforlllation from Requal . Calc. )

1. LOADS CONSIDERED: a. QX SEISMIC'NLY

bo Q HYCRODYNAMIC ONLY
gt

i

c. Q CCMBINATON OF (a) AND (b)

METHOD OF CO4BI NING RRS: ABSOLUTE SLH X SRSS OTHER (SPECIFY)

3 REQUIRED REspoNsE spEOTRA (ATTAcH THE GRAPHs): Elev. 605', 10.5", Reactor Bldg.

4 ~ DAMPING CORRESPONDING To RSS: Q CBE

5 ~ REQUIRED ACCELERATION IN EACH DIRECTION: ZPA

)( SSE

OTHER (SPECIFY) fOr

OBE S/S a

SSE S/S ~ 1.95

F/B R

1.88g

6. WERE FATIGUE EFFECTS OR OTHER VIBRATION LOADS CONSIDEREO2

)( YES NO

IF YES, DESCRIBE LOADS CONSIDERED ANO HOW THEY. WERE TREATED IN OVERALL QUALIFICATION FROGVA:

For Class 2 componients the allowable stress limits given in ASME Code,

-Section III,are frequency independent. Further, the total number of

fatigue cycles are expected to be 60, which will not have an effect on

the allowable stress limits used for AISC components per Appendix B of

AISC Manual.

~NOTE: IF MORE THAN ONE REPORT, CCMPLETE ITEMS IV THROUGH Vl I FOR EACH REPORT

PAGE 2 OF 5



Qualification Summary of Equipment {Continued)

V I. IF OVALIF ICATION BY TEST THEN C~LETEI: NA
Ref. Na.

1. SINGLE FREQUENCY MULTI-FREquENCY RAND(M

2I SINGLE AXIS MULTI-AXIS S INE BEAT

3. NO. OF QUAL IF ICATION TESTS: CBE

4 FREQUENCY RANGE

'SE OTHER (SPECIFY)

5 NATIRAL FREQUENCIES IN EACH DIRECTION (SIDE/S IDES FRONT/BACK VERT ICAL)

S/S K F/B I*

6 METHOD OF DETERMINING NATIBAL FREQUENCIES:

LAB TEST Q IN SITU TEST ' ANALYSIS

7 TRS .ENVELOPING RRS USING MULTI-FREQUENCY TEST: YES (ATTACH TRS 8, RRS GRAPHS) Q NO

1

8, INPUT g-LEVEL TEST: CBE S/S II

SSE S/S ~

9. LABORATORY MOUNTI NG:

F/8 SI

F/B

SOLT (ND, S(ZE T Q WELD (LENGTH )

10 FUNCTIONAL OPERABI L ITY VER IF I ED: YES Q NO NOT APPLICABLE

I I ~ TEST REULTS INCLUDING MCOIF ICATIONS MADE:

I 2 OTHER TEST PERFORMED ( SUCH AS AG I NG OR FRAG I L I TY TESTS I NCLUD I NG RESULTS)

e
NOTE: IF QUALIFICATION BY A CCMBINTATION OF TEST AND ANALYSIS, ALSO Cl>PLETE ITEM Vl I.

PAGE 3 OF



Qualification Summary of Equipment (Continued)

Vl I, IF QUAL IF ICATION BY ANALYSI S, THEN CCMPLETE:

Ref.

I'ETHOD OF ANALYSIS:

STATIC ANALYSIS

DYNAMIC ANALYSIS

)( EQUI VALENT STATIC ANALYSIS

T INES I STORY REspoNsE spEGTRu4

2 HATWAL FREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):

S/S ~, 150hz „ . 394hz

System i'n = 8hz

4

MODEL TYPE:

3D 2D IO F INITE ELEMENT BEAM Q CLOSED FORM SOLUTION

4B COMPUTER CODES:

FREQUENCY RANGE AND NO OF MODES CONSIOEREO:

[jj]MAND CALCULATIONS

6,5

4,5
OTHER

5 METHOD OF CSIBINING DYNAMIC RESPONSES: ABSOULTE Su4 )( SRSS Q (SPECIFY)

6 DAMPING: CBE SSE .61

7 SUPPORT CONS IDERATIOHS IN THE MODEL Pi e Mounted

8. CRITICAL STRUCTLBAL ELEMENTS:

A, IDENTIFICATION LCCATION

Bending DiSk

GOVERNING LOAD

OR RESPONSE

CCMBINATION

SSE + Dead
+ Operating
Loads

SEISMIC TOTAL STRESS

STRESS STRESS ALLIMABLE

12,300psi 13,000psi

B MAX. CR I T ICAL
DEFLECTION LCCAT I 0 tl

0.026" Disk

.——--MAXIMIM-Al;LO1IABLE=-

DEFLECTION TO ASSURE

FUNCTIONAI. OPERABILITY

0.50"

PAGE 4 OF 5



Qualification Summary of Equipment (Continued)

Vill. REFERENCES

l. WPPSS, WNP-2, C1E-SRN Equipment List, 7/13/82

2. BIF Drawing 206767, General Arrangement, Rev. E

3. Response Spectra, BRWP-81-248, Burns and Roe, 7/2/81

4. Equipment Seismic 8 Hydrodynamic Requalification Calculation OR.01/F, Rev. 1,
Cygna Energy Services, 8/20/82

5. Design 5 Seismic Analysis, TR-74-6, Rev. 1, McPherson Assoc., 12/31/75

6. Deflection Analysis of Butterfly Valves, Dynatech RID Company, Project
No. BIF-14, 4/12/76

7. Damping Values for Seismic Design of Nuclear Power Plants, Regulatory Guide
1.61, U. S. Atomic Energy Commission, Oct., 1973.

0=

camcio<ou sv P. R. Curry

Roviowod By

oG«8/20/82
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~Z"
WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUiilMARYOF EQUIPMEilT '

T. D (wsooz

l. ~N NAME: hl 4) F 2

I UTIIJTY) VJ Ag(III bVOP PL>g(-I 4 POA R R Su( P<g SY ST( M

TYPE:

Pokes 6 Row
S

w~N

BWR 5 blAR4 22. NSSS<

II. OMPONCNT NAME: 0 5 C IFC U(."P T(Og coMPDNENT No CPp Fp pg >g p C

s~,vb, S~,sC

GUANTITV

I ~ SCOPE: NSSS g BOP

(V2 —17- 'FLtZ) tS 't <ra 9 —9

Ss VENDOR: 5o Y MANQFAcTUQI])G ( o.

4. IF THE COMPONENT IS A CABINET OR PANKLB NAME AND MODEL NOB OF THE DEVICES INCLUDED:

B

5 PHYSICAL DESCRIPTION: a. APPEARANCE: 0 XI hL I' P.l -.= 0 9 T8L. Fl I

II
Pl@ M ciE'p . kZ .zsb. OIMENSIONSi

c WEIGHT: lE4 '8 LB

e. LOCATION> BUILDING:

ATTICSl MEN~

7B FIELD MOUNTING CONDITIONS: BOLT INO. SIZE )

Q WELD (LENGTH )

IS~Ills 0- I.BIIIIB EBBttcTBIZS

6. a. SYSTEM IN WHICH LOCATED: l 8 I M APT COI T AI)i-4 6 C<a I le C~ SYSTEM

PfCOIjtOC AI" TII(,'GdF.']C. 6 0

ELIMINATE

HC'7 0!~ POCKETS

c IS THE EGUIPMENT REGUIRED FOR: Q HOT STANDBY

BOTH

5 PERTINENT RKFKRKNCE DESIGN SPECIFICATION:

0 COLO SHUTDOWN

Q NEITHER

- Z2A

$ 68 12562

IPMENT AVAILABLEFOR INSPECTION IN THE PLANT: HYES 'O
P;CTAc((VEt)T w.

PAGE 'I OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

QUIPMENT QUALIFICATIONMETHOD:

QTKST Q ANALYSIS

QUALIFICATIONREPORTG: TTI/IC H HE hJ T ZK

HCOMBINATIONOF TEST 4 ANALYSIS

(NO., TITLE t'G

DATE)'OMPANY

THAT PREPARED REPORT:

COMPANY THAT REVIEWED REPORT:

V. VIBRATIONINPUT:

I ~ LOADS CONSIDEREDs a. SEISMIC ONLY

b.,O HYDRODYNAMICONLY

c. H COMBINATIONOF (a) and (b)

2 METHOD OF COMBINING RRS: ABSOLUTE SUM 0 SRSS

C())ISAAC-'lhT

IY6 C -LLYEL

H OTHER (SPECIFY) 60//I PIJEgll/ISF SPEC

3. REQUIRED RESPONSE SPECTRA (ATTACHTHE'GRAPHS):

O/
4. DAMPING CORRESPONOING TO RRS: COBE ~/B SSE 5 /O

REQUIRED ACCELERATION IN EACH DIRECTION: QZPA

OBE S/S 55 F/B 7.2

BOTHER (SPECIFY) CA@

SSE S/S ~ = 4.'75'. Z. QG

6 WERE FATIGUE EFFECTS OR OTHER VIBRATION I OADS CONSIDERED)

g YES QNO

IF YES, DESCRIBE LOADS CONSIDERED AND HOW THEY WERE TREATED'IN OVERALLQUALIFICATIONPROGRAM:

VSCO SRV . EI/E))~S AWD fern> Curt" GIAN F Vel/T, AT

~ C CC LE> FF R EI/EAIT. NE7pIOC> FOLLdu) 5 A2.5 C, 97/4 ES/TIQV
J

Q f'PEA >(>< I'>IZ)I COHhl EP) TAR'/

: IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

PAGE 2 OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

Vl. IF QUALIFICATIONBY TEST THEN COMPLETE gli4
I.QSINGLK FREQUENCY @MULTI.FREQUENCY RANDOM

2.@SINGLE AXIS OMULTI-AXIS PSINE BEAT

3. NO. OF QUALIFICATIONTESTSc OBE SSK OTHER (SPECIFY)

4 FRKQUENCY RANCE:

5. NATURALFREQUENCIES IN EACH OIRKCTION (SIDE/SIDE, FRONT/BACK, VERTICAL)(

5/5 > F/8 ~ V a

6. METHOD OF DETERMINING NATURALFREQUENCIKSc

LABTEST @IN.SITU TEST OANALYSIS

Ta TRS KNVELOPING RRS USING MUI Tl FREQUENCY TEST'YES (ATTACHTR«RRS GRAPHS) QNO

6. INPUT 9 LEVELTEST: OBE 5/5 ~ F/B ~ V ~

SSK 5/5 ~ F/B s V s

9o LABORATORYMOUNTING:

PBOLT (NO, WELD (LENCTH )

IO, FUNCTIONALOPERABILITYVERIFIEDc PYKS

11 ~ TKST RESULTS INCLUDING MODIFICATIONSMADKc

@NO ONOT APPLICABLE

12, OTHER TEST PKRFORMKD (SUCH AS AGING OR FRAGILITYTEST, INCLUDING RESULTS)c

i NOTE: IF QUALIFICATIONBY A COMBINATIONOF TEST ANO ANALYSIS,ALSO COMPLETE ITEM VII:

966 l2562 ,PAGE 3 OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

F QLIALIFICATIONBY ANALYSIS,THEIVI COMPLETE:

1. METHOD OF ANALYSIS:

]+STATICANALYSIS

0 DYNAMICANALYSIS

P EQUIVALENTSTATIC ANAIYSIS

Q TIME-HISTORY P RESPONSE SPECTRUM

2. NATURALFREQUENCIES IN EACH DIRECTION {SIDE/SIDE, FRONT/BACK, VERTICAL):
S

12. CI A»Y) S~.. 53.8(SNA>7) „. 53.8 (SuOI=7) ( HEPT ~)

MODELTYPEs

QSD Q2D

4, +COMPUTER CODES:

@ID P FINITE CLEMENT HBKAM HCLOSED FORM SOLUTION

FREQUENCY RANGE AND NO. OF MODES CONSIDERED:

@HAND CALCULATIONS .

S METHOD OF COMBINING DYNAMICRESPONSES: OABSOLUTE SUM QSRSS QOSTHEKR g l+
O/ o/ C7

6 DAMPINGs OBE "
~ ~~ SSK ~ BASIS FOR THE DAMPING USED:

S

f SUPPORT CQNSIQKRATIQNS IN THE MQQEL. UP. o RT FR-"I hnE 9 AN D FAH ASS'Y M)UIITIII'&iE-g

6. CRITCALSTRUCTURAL ELEMENTS:

As IDENTIFICATION LOCATION
GOVERNING LOAD

OR RESPONSE
COMBINATION

SEISMIC
STRESS

TOTAL
STRESS

STR ESS
ALLOWABLE

FAN Asst
SQt'Poll 5oL75

FPg g SSEN-.,RI'qLOCA~OW

CPA-Fy-qP(< ILt- I yO OnMPIII

Po< QP)EQ

I-S gg V&I Rhk

(4.'P 4Q '2a

Jot y

MAX.CRITICAL
Bs DEFLECTION LOCATION

Qg5 C.RA-
FA-SA> 8 ckD

MAXIMUMALLOWABLE
. DEFLECTION TO ASSURE
FUNCTIONALOPERABILITY

T

, bPO Ig {PEDIR L PA».T».
C.LFP ~A~)

/'0't7

.i'd/ (leoTOJ'IS'AP)

DATE

REVIK K BY

rg JJ3

DATE

PnCF 4 OF 4



BURNS 6 ROE
TAG NO.

CRA-FN-3A

CRA-FN-3B

BUILDING

Primary
Containment

Primary
Containment

ELEVATION

534 ft.

538

SYSTEM

Containment Return
Air System

Containment Return
Air System

SAFETY FUNCTION

Containment Ventilation

Containment Ventilation

CRA-FN-3C Primary
Containment 534 ft Containment Return Containment Ventilation

CRA-FN-5A Primary
Containment 576 ft. Containment Return

Air System Containment Ventilation

CRA-FN-5B

CRA-FN-5C

CRA-FN-5D

Primary
Containment

Primary
Containment

Primary
Containment

576 ft.

576 ft.

576 ft.

Containment Return
Air System

Containment Return
Air System

Containment Return
Air System

Containment Ventilation

Containment Ventilation

Containment Ventilation
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Calculation
Sheet

project
WNP-2 E ui ment Re ual'ification

Subject
JOY RECIRC. FANS - ID 145002

Checked By;

ATTACMHENT II
J. Rakowski , .10/28/82

Date

System

Analysis No. Rev. No.

Job No.

Sheet No.

File No.

FANS CRA- FN-5A 5B 5C 5 5D

These fans are truss-mounted. The mounting details have not been field-verified
because 'the upper containment region has been sealed off for pointing. This
area is expected to reopen by November 8, 1982, at which time the mounting
details of these fans will be verified.

tooe oo
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Project
W(P-z.

Subject
ZO f PeCIRC. I-rrlNS

System

QTb I t+50o~
EdDi . REPJIP.LII=IC.P&CIIJ

Calculation
Sheet,

Job No. File No.

AwTAcH~EtJ T .LLL

Prepared By: Date
S. EISIr.Oui I<l IO U'~

Analysis No Rev. No. Sneet No.
I /I
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUMMARYOF EQUIPMENT

I. ~BN NAMEs TYPEs

I. UTILITYs

2. NSSSs , A<, RU~S q'ROE'WR '5

II. OMPONENT NAME: 7+ + U TT~<l-Y VALVL COMPONENT NOs WKK V I~A-9-g
le SCOPE: P NSSS PX BOP

2. MODEL NUMBKRs + +74 QUANTJTYs

Se VENDORs

4. IF THE COMPONENT IS A CABINET OR PANEI NAME AND MODEL NO. OF THK DEVICES INCLUDEDs

5. PHYSICAL DESCRIPTIONs ae APPEARANCE:

b. DIMENSIONSs Z lAM~R P O'E,

WFIQHTs t 0 BOO ie (W IT 8 ACCMSVR l
I

6. LOCATIONs BUILDINGs ~BXCAK. BOI<&I l4

E LEVATI0 N s

e

7e FIELD MOUNTING CONDITIONSs

6 ae SYSTEM IN WHICH LOCATEDs

BOLT(NO., SIZE I

'FsJ LI
X WELD (LENGTHCIRC~ )

p „

~L-V-t ~l~ ~oooo-a6 Lo/s+euI e'ovveew
QpA.-g p psr a hllOOWTE4 NE74R W'Au

c= HAces%'cR 9 v c.

be fUNCTIONALDESCRIPTION: RE~Tc6K wL'D4.. \ soLAMW vA,I v<

s IS THE EQUIPMKNT REQUIRED FORs p HOTSTANDBY

PX BOT'H

P COLD SHUTDOWN

P NEITHER

9e PERTINENT REFERENCE DESIGN SPKCIFICATIONs

Ille 0 IP NT AVAI ABLE FOR INSPECTION IN THE P ANT: PX YES P NO





QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUEO)

OUIPMENT OUALIFICATIONMETHOD:

PTEST QX ANALYSIS @COMBINATION OF TEST 4s ANAI YSIS

I) 'Sv~ + It ~a~ ~aAmnrt) i r~ W-3 < I g!5 <o~xrC.. 48
QUALIFICATIONREPORT~:Z u ~>; I 3("5

pl~(4+ f +$Q1$ &IC Ah[i YOGIS OF Qz, cYL. ower . eoTI<~«C
(NO., TITLE L DATE): I LS, QTl"~FI- V@I.VW . I( I

1) ~~V=/ ~c~~~~~~ A~oc.(o~ IVC
COMPANY THAT PREPARED REPORT: ~ ~YhJ o

I) P,uaHS -'v oE'NOWLV NY5~
COMPANY THAT REVIEWED REPORT:

V. VIBRATIONINPUT:

1. LOADS CONSIDERED< a. P)C SEISMIC ONLY

p/g,g/g+ |KGV 1 I z/51//5
O 4/IZ/VC

' P HYDRODYNAMICONLY

c. Q COMBINATIONOF (a) and (b)

METHOD OF COMBINING RRSt @ABSOLUTE SUM QSRSS P OTHER (SPECIFY)

S. REQUIRED RESPONSE SPECTRA (ATTACHTHE GRAPHS):

OBK 5/5 < F/B ~

I o/
DAMPING CORRESPONDING TO RRS: ADOBE

< /c

REQUIRED ACCELERATION IN EACH DIRECTION: QZPA

gy,SSE Z /b

g~(~~IC. C&udC"
Q OTHER, (SPECIFY) DT'l CuO&

17 +~
V ~ . 55

SSE 5/5 ~ F/B i V ~

6. WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDERED?

PANO

IF YESI DESCRIBE LOADS CONSIDERED AND HOW THEY WERE TREATED IN OVERALLQUALIFICATIONPROGRAM

IF MORE THAN ONE REPORT, COMPLETE ITEMS IV THROUGH Vll FOR EACH REPORT.
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

, VI. IF QUALIFICATIONBY TEST THEN COMPI ETE

, PSINGLK FREQUENCY @MULTI FREQUENCY @RANDOM

2,Q SINGLE AXIS Q MULTI.AXIS @SINE BEAT

Se NO+ Of QUALIFICATIONTESTS: OBE SSE OTHER (SPKCIF Y)

6. FREQUENCY RANGE:

5, NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VKRTICAL):

5/5 > F/B ~ Va

6. METHOD OF DETERMINING NATURALFRKQUKNCIESc

@LABTEST Q IN.SITU TEST @ANALYSIS

1 TRS ENVELOPING RRS USING MULTI.FREQUENCY TEST: P YES (ATTACHTRS 6'RS GRAPHS) QNO

6, INPUT 9.LEVELTEST: OBK 5/5 ~ F/B ~

SSE 5/5 ~ F/B ~ V a

9, LABORATORYMOUNTING:

10. FUNCTIONALOPERABILITYVERIFIED: @YES

WELD (LENGTH )

NO @NOT APPLICABLE

11 ~ TEST RESULTS INCLUDING MODIFICATIONSMADE:

12 OTHER TEST PERFORMED (SUCH AS AGING OR 'FRAGILITYTEST ~ INCLUDING RESULTS)

NOTE: IF QUALIFICATIONBY A COMBINATIONOf TEST AND ANALYSIS,ALSO COMPLETE ITEM Vll:

968 l 2562 ,PAGE 2 OF 4
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

QUALIFICATIONBY ANALYSIS THEM COMPLETE:

1 ~ METHOD OF ANALYSIS:

PA STATIC ANALYSIS

PP( DYNAMICANALYSIS

P EQUIVALENTSTATIC ANALYSIS

P TIME HISTORY P> RESPONSE SPECTRUM

2 NATURALFREQUENCIKS IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):
fag WIIKST'HREE LOWEST <~W<<+<11~ I I) 17EZ HZ, Z) 2.l A2 HE 3) 2'58 HK.

S/S EE F/B 8

S. MODELTYPE>

P2Dpx» P1D
MOPEl

4. P)C COMPUTER CODES: 5TALRQ

P)( FINITE ELEMENT P BEAM CLOSED FORM SOLUTION

FREQUENcY RANGE AND No. 0F MQDEs coNslDERED: I 7 + HIE ~5 + O'K CD HooE'K

PHAND CALCULATIONS

S. METHOD OF COMBINING DYNAMICRESPONSES: BABSOLUTESUM PSRSS (O~TPKC~tF~

6s DAMPING'BE
0/

SSE Z BASIS FOR THE DAMPING USED:

7s SUPPORT CONSIDERATIONS IN THE MODEL: SAunL >us ~Y
Ss CRITCALSTRUCTURAl ELEMENTS:

As, IDENTIFICATION

ST%.CSS lt4~ITY
~4

A:II'INI

DI F4

LOCATION

DL~C
~VmC. WIWS
NO~~ %fart

GOVERNING LOAD
OR RESPONSE
COMBINATION

SSF+ o FAR + W
>sE'+os% +w
~GN opEP ~~

SEISMIC
STRESS

TOTAL
STRESS

/O8zz
r /a57

, zo&Z.

STRESS
ALLOWABLE

/4 ohio
/2$ ?o
340000

QA,LVC,S~
MAX.CRITICAL

BT DEFLECTION

~ I Z8
LOCATION

W I'SC ZOKPLECTICbJ

dacf =O.Sir4
MAXIMUMALLOWABLE

DEFLECTION TO ASSURE
FUNCTIONALOPERABILITY

, 5O IXI

4rngJ =. /44 sA

LKTKDBY

R VIEWED B

DATE

)O/~O ~Z
DATE

|'o A
PACK 4 OF 4
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUMMARYOF EQUIPMENT

I. ~PANT NAME: ™k.l TYPE:

I. UTILITYl

NSSS: S. Arel
C.fC I~eeg, >Pea.~~

II. OMPONENT NAME: Cu ~XP<Y VAWV'C lg

5 NARK K
COMPONENT NO:

go A-v-Z.
1 ~ SCOPE: NSSS gg BOP

2P MODEL NUMBERj Za 0» 7S 0

3P VENDOR:

QUANTITY:

4. IF THE COMPONENT IS A CABINETOR PANEL, NAME AND MODEI NO. OF THE DEVICES INCLUDED:

S. PHYSICAL DESCRIPTIONl 3 APPEARANCE:

n ~ if
b. DIMENSIONS: ~ ~ 0 I A~~
c WEIGHT (l 'leo ~as

6. LOCATION) BUILDINGc

E LEVATI0 N c

1 FIELD MOUNTING CONDITIONS: 0 BOLT(NO.,SIZE I

WELD (LENGTH )

PIP~ W> PP<g~ kaR-V'-t
XAbDLa". Su PPO I ge4-IP-Z.

8. i~ SYSTEM IN WHICH LOCATKDl 0 +~ tX OuMS t 0 F
I(

bP FUNCTIONALDESCRIPTIONS +' DG- 'Z)C I Anae V C VI=.

c. IS THK EQUIPMENT REQUIRED FOR: 0 HOT STANDBY

BOTH

0 COLD SHUTDOWN

R NEITHER

9. PERTINENT REFKRENCK DESIGN SPECIFICATIONS

III. IS OUIPMENT AVAI ASLE FOR INSPECTION IN THE P ANT: QfYES Q NO

968 l2562 PAGE l OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

IV. EQUIPMENT QUALIFICATIONMETHOD:

TEST HANAIYSIS COMBINATIONOF TEST 41 ANALYSIS

QUALIFICATIONREPORT: ~I TII ~8 ~AHA ~ ITIC-5 -3 7-I3 6 T-I3 I 8
A~>I<Y'LIS VR 7+ -I3 >IIS 'I'/ AND IX(gt/7 g A~ Q QfFL+cflaM

{NO., TITLE gc DATE). AQ 4 LYRIC 'bF Cote IIr~ VALVE / /R 7(o

coMPANY THAT PREPARED REPDRTg +<t 'H Ws J ~ ~oc'~ c nIU OWlH c R co
I

COMPANYTHAT REVIEWED REPORT: OE'lu~H
V. VIBRATIONINPUT:

I ~ LOADS CONSIDERED: a. Q SEISMIC ONLY

b. Q HYDRODYNAMICONLY

c P COMBINATIONOF Ij) Ibd (b)

2. METHOD OF COMBINING RRsc ABSOLUTE SUM QSRSS gg OTHER (SPECIFY)

3. REQUIRED RESPONSE SPECTRA (ATTACHTHE GRAPHS):

4. DAMPING CORRESPONDING TO RRS: ROBE t 70

OBK S/S ~

(.oS F/B > ~ OS

5 REQUIRED ACCELERATION IN EACH DIRECTIONS QZPA

V ~ .Sr

Q(SSK 2

@OTHER (SPECIFY) R + + + 13>

.SV

6. WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDERED)

QYKS @NO

IF YKS, DESCRIBE LOADS CONSIDERED.AND HOW,.THEY..WERE TREATED-IILOVERALLQUALIFICATION-PROGRAMg==--

IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

PAGE 2 OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

Vl. IF QUALIFICATIONBY TEST THEN COMPLETE

I QSINGLK FREQUENCY QMULTIsFREGUENCY QRANDOM

g.QSINGLE AXIS P MULTI.AXIS QSINE BEAT

NO. OF QUALIFICATIONTESTSs OBE SSK OTHER (5PECIFY)

4. ' REQUENCY RANGE

5. NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE, fRONT/BACK, VERTICAL)s

F/8 ~ V a

6. METHOD OF DETERMINING NATURALFREQUENCIESs

PLABTEST QIN SITU TEST QANALVSIS

7e TRS ENVELOPING RRS USING MULTI FRKGUENCY TEST Q YKS ( TTACH T» «RS «APHS) Q NO

9. INPUT 9.LEVELTESTs OBK 5/5 >

SSE 5/5 ~ V s

9o LABORATORYMOUNTINGs

WELO (LENGTH )

10, FUNCTIONAl OPERABILITYVKRIFIEDs QYKS Q NO Q NOT APPLICABLE

11 ~ TEST RESUI TS INCLUDING MODIFICATIONSMADKs

IZo OTHER TEST PERFORMED (SUCH'AS AGING OR FRAGILITYTESTy INCLUDING RESULTS)

~ NOTE: IF QUALIFICATIONBY A COMBINATIONOF TEST AND ANALYSIS,ALSO COMPLETE ITEM Vll:

96$ 12$ 63 PAGE 3 OF



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

I. F QUALIFICATIONBY ANALYSIS,THEM COMPLETE:

1. METHOD OF ANAI YSIS<

P STATIC ANALYSIS P EQUIVALENTSTATIC ANAI YSIS
l

gg DYNAMICANALYSIS P TIME.HISTORY @RESPONSE SPECTRUM

Qg=( ><<VI. /II- I iS&y (IIET IEIEIREIRITT AgAv TY) RT'3,C HI W Il/ EAl PiRC-

2S NATURALFREQUENCIES IN EACH DIRECTION {SIOE/SIDE, FRONT/BACK VERTICAL):

I3.C H WSj)ERI.

2. MODELTYPE)

RaD P2D l PID Q FINITE ELEMENT BEAM, P CLOSED FORM SO I.UTI ON

4, @COMPUTER CODES) ~~ R OY M R

FREQUENCY RANGE AND NO. Of MODES CONSIDERED> 0'~0 +O ~B 7~ ~ - (g QOOGS

HAND CALCULATIONSSl
5. METHOD OF COMBINING DYNAMICRESPONSES> t3ABSOLUTE SUM pSRSS Qi~pECIF

Ss DAMPING: OBE
07

SSE ~A BASIS FOR THE DAMplNG USED; vU O+ C S

7s SUPPORT CONSIDERATIONS IN THE MODEL: I P«U P PORTED AN A~ ~oDLL TUPPOR.

S. CRITCALSTRUCTURAL ELEMENTS:

Al IDENTIFICATION

DRlVQ I evEg
SH AF'T
VRI VE'e,OOy

MAX.CRITICAL
B. DEFLECTION

LOCATION

LOCATIO N

GOVERNING LOAD
OR RESPONSE SEISMIC TOTAL
COMBINATION STRESS STIIESS

S>CTAPEARTISIE +~ <7YI<

SSE +o F'EII1ITIIUr WW 97Cob

S g p t- o PERATI nt C-+ 4J I 0 12.2.

MAXIMUMALLOWABLE
DEFLECTION TO ASSURE

FUNCTIONALOPERABILITY

STRESS
ALLOWABLE

GCooo P~x

PS I'
5000 I'SZ

-Z39 "
'7b+QI ~QE'FFLIE CTlD+ 0.500

MPLETED BY

REVIEWED BY

DATE

8'z.
DATE

!8 /Z.1/82
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%ASHlNGTON PUBLIC POKER SUPPLY SYSTEM

Qualification Summary of Equipment QID 361712

I PLAHT NANE:
15P-2

Ref. Ho.

NSSS:

I I C~HT NAHE:

2. A/Ef

10" - 130f: Gate Valve

QX OOFI SCOPE: KSSS

PZ-3311-N-ll

Velan Engineering Ltd.
5- YEHOCFI

PIe E

Burns 4 Roe
EIIIR

Mark II
RCC-V-3

RCC-V-40
RCIC-V-68

DIGHT I TY

H

4, IF 'THE COHPOHEIn IS A CABINET OR PAHEL, NAKE AHO IUOOEL NO, OF THE DEYICES I~K)I
N/A

5. PHYS ICAL DESCR IPT IOH: o. APPEARAICE ~

DIHEHS IOHS:

c. IF I l&T:

5. LOCAT I OH: KlI LD I NGf

ELEYATI OHH

34.06

1460 lb.

Reactor

314 ft. 6 474 ft.
Primary Containment

314 ft.

7, FIELD ICJhTINEF CQC) ITIOHS: BOLT (NO. SIZE )

CR

WLD (LEIGH )
F

Butt, .Meld 10"
E ~R~DHO~S ~

eactor Core Isolation Cooling System
SYSTEM IH MICH LOCATED: 1 E-F'n~ liat~r Svstem

Primary Containment isolation
FIIICTIOHAL D"ScRIPI IOH:

(E."iC- E -v~: Energenci Core Heat Removal)

IS THE EOUIIII IFI REQUIRED FOR: Qy, HOT STAIEDY Q COU) SHUTDOYR
(RCIC-V-6S only)

Q DOTH NE I~
O, PERT IHEHi REFEREH"E DESI&'PECIF ICATIOH: 2SOS-41A

III. IS EOUIR.EHT AVAILAB'E FOR IHSPECTICW IH THE PLAHT: TES

PA"„'. I OF I
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Qualiiioation Summary of Equipment (Continued)

I V EOUI PMENT DUALIF I CAT ION METHODs

Ref. No.

Q TEST QX ANALYSIS Q CRIB IIIATION OF TEST I, AIIALYSIS

CLIF lcATIDN REPDRT, Seismic'nd Hydrodynaimc Requalif ication Analysis for
-l ate a ves or an ys ems.

No TITLE DATE .. Valve Tag No ' . RCC-V-5, RCC-V- 2 1, RCC-V-40, RCIC-V-6 8

COMPANY THAT PREPARED REPORT: a Energy Services

COMPANY THAT REYI EWED REPORTs

V YlBRAT ION I NPUTs

I~ LOADS CONSIDERED) ss Q SEISMIC ONLY
'B

HYCROOYNAMIC ONLY

c QX C(HBINATON OF (I) AND (b)

2 HETHOO OF COIBININB RRS: g ABSOLUTE SUI QX SRSS Q OTHER ISPECIFYI

3 REQUIRED RESPONSE SPECTRA (ATTACH THE GRAPHS) s Reactor Bld . Elev. 521
'o~

DAMPING CORRESPONDING TO RSSs QX (8E px SSE

Qx OTHER (SPECIFY)
System Freq.

3 REOUIRED ACCELERATION I N EACH DIRECTION: ZPA

OBE S/S Bs
"*

F/B BB Y
5.85*"

SSE S/S
* 0 F/B '"*5.0 5 85*i

*Seismsic+ includes -1.5 factor to account for'higs.er modes
6B WERE FATIGUE EFFECTS (A OTHER VIBRATION LOADS CONS IDEREDT

14

3 j 1 3

YES Q NO

Nuclear Class 2 Valve - fatigue analysis performed on yoke

legs only in accordance with AISC Appendix B.

**Hydrodynamic accelerations combined with seismic vertical

to produce a worst case.

NOTE: IF lORE THAN ONE REPORT, COIPLETE I TENS IY THROUBH YI I FOR EACH REPORT

PAGE BF. OF 5
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Qualification Summary of Equipment (Continued)
QID 361712

VI. IF UALIFICATIOH BY TEST THEN C~LETE»: N/A

I,Q SINGLE FREOUEICY Q HULTI-FREOUEICY Q RANOOI

2P SINGLE AXIS HULTI AXIS SINE BEAT

SG IKL OF PUALIF ICATION TESTS: OBE SSE OTHEII ISPECIFYI

iG FREPUEHCY RANGE:

5, NATLRAL FREPUEHCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):

5/5 ~ F/B GG P GS

HEVHOO OF DETER)I I N I NG NATIONAL FREPUEMP I ES I

LAB TEST IN SITU TEST ANALYSIS

7, TRS.ENYELCPING RRS USIHG ICILTIWREOUEHCY TEST: Q YES IATTACH TRS d RRS GRAPNSI Q HO

BG INPUT g-LEVEL TEST: CBE S/5 SG

SSE 5/5 ~

9G !A(ORATORY RXNTI NG:

BOLT (NO, ~ SIZE ) HELD (LENGTH )

10G FUNCTIONAL OPERABILITY VERIF IED: YES NO NOT APPLICABLE

11 ~ TEST REULTS INCLUDING KOIF ICATIONS HADE:

12» OTHER TEST PERFORMED (SN:N AS AGING OR FfVGILITYTEST, IlCLUDING RESUI.TS):

WTE: IF PUALIFICATIOH BY A C(NBIHTATION OF TEST AHD ANALYSIS, ALSO CCH LETE IT94 Yl IP

PAGE ) OF .'
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Qualification Summary of Equipment (Continued) Q1D 361712

I ~ IF OOhLIF ICATION BY ANALYSIS, THEN C(74PLETE:

Ref. No.

I'ETHOD OF ANALYSIS:

Q STATIC ANALYSIS

DYNAMIC ANALYSIS

ECOIVIILENT STATIC ANALYSIS

Q T IME-HI STORY RESPONSE SPECTR(N

2 NATIRAL FREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):

Actuators/s - 48.4 Hz

System 5.6 Hz
3 MODEL TYPE:

Cl~ O~
4N/ COMPUTER CODES:

48.4 Hz „100 Hz
'.6

Hz 8 Hz
V ,F

10 Q FINITE ELEMENT BEAM ' CLOSED FORM SOLUTION

None

6

8

FREOUEICY RANGE AND NON OF MODES CONSIDERED:

g HAND CALCULATIONS

5, METHOD OF CCMBINING DYNAMIC RESPONSES:

J o~ g 0~

6 DAN ING: CBE ~ SSE

N/A

OTHER
ABSOOLTE SIN QX SRSS Q ISFECIFVI

BASIS FOR THE OAhPING USED:
14

TN SUPPORT CONSIDERATIONS IN THE MODEL:

A, IDENTIFICATION

Principal
Stress

LCCAT ION

Yoke Legs

8 CR I T ICAL STRLCTIRAL ELEMENTS: GOVERNtNG LOAD

OR RESPONSE

C(HB I NAT I ON

Operating +
SRSS of SSE
+ SRV + AP/
CHUG

SE I SMI C

STRESS

TOTAL

STRESS

STRESS

ALLOVABLE

13,058 26p250
psi psi

-- —B —HAX,. CRITICAL:
DEFLECTION

HAxIMtH ALLOY(ABLE
--——-=-OEFCECTIIFTO ASSISY

LOCATION FUNCT I ONAL OPERAB I L I TY

0.0144 Top of Actuator 0.02
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Qualification Summary of Equipment (Continued)
QID No. 361712

Vill. REFERENCES

2.

3.

"ASME Boiler and Pressure Vessel Code", American Society of
Mechanical Engineers, 1974 Edition with Minter 1974 Addenda.
Section III, Division 1, Subsections NC and Appendices.

U.S. Atomic Energy Commission Regulatory Guide No. 1.61,
October 1973.

Response Spectra Plots. From Design Input Document No.
82045 DID 001.

4 ~

5.

6.

7 ~

WNP-2 Safety Related Mechanical Equipment List, SRM02.
Dated 9/9/82, Section 5.4.

"Project Manual for WPPSS Equipment Seismic and'Hydrodynamic
Requalification", Cygna Energy Services, Rev. 0, dated 6/8/82.
Including Design Criteria DC-l.

Velan Engineering Ltd. Seismic Report for 10" Bolted Bonnet Gate
Valve Class 150 lb. No. SR-6213.

Velan Engineering Ltd. Assembly Drawings for 10" Bolted
Bonnet Valves. Drawing Nos. P2-3311-N-ll, Rev..I.

8. Cygna Energy Services Calculation No. 82044/26.01.F.

9. Cygna Energy Services Equipment qualification Nalkdown Verifi-
cation Forms for EPN's RCC-V-S, RCC-V-21, RCC-V-40, and RCIC-V-68,
dated 7/13/82, 7/15/82 and 7/24/82.

10. Qualification Report for QID 221001, Limitorque Report No. 80058.

12.

American Institute of Steel Construction, "Manual of Steel
Construction", 8th Edition, AISC, New York; N.Y.—

N.T. Thomson, "Mechanical Vibrations", 2nd Edition, Prentice-

13. Cygna Energy Services Project Memorandum, 82044/027SF, dated
9/9/82.

14.. 19PPSS lYNP-2, FSAR Table 3-7.1

Completed By

Reviewed By Dato
(o sZ/Ã
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIHCATIONSUitiiIIARYOF EQUIPMENT

I. ~~MA~ ':

UTILITVt

~ 4 NSSSt
qS g.V A

AH"

lo SCOPKt Q NSSS

MODKLNUMSKRt l W

S VKNOORt

COMPONKNT NOt E —~-

t <C CSVW&NIhe~ P.

4 IP THK COMPONKNT IS A CASINKTOh PANKI NAMKhNO MODKLNow OP THK DKVICKS INCLUDKDt

So PHYSICAL DtSCRIPTIONt a APPKARANCKt

~ I lp

a DIMKNSIONSt

WI <h ~ -&PC

x g ~f~ )

~ WKIOHT

L LOCATIONt SUILDIN4t

KLKVATIONt +4 ~

4 PIKLD MOUNTIN4 CONOmONSt ~ Ol 7 (kL,5lmM )

Q wam <~snt

S, a, SYSTKM IN WHICH LOCATKDt I 4~

ho FUNCTIONAI DKSCRIPTIONt -I ~~ 5

I. IS THK KQUIPMKNTRKOUIRKD ltoht Q HOT STANDIV

Q GOTH

~. PKRTINKNTRKPthtNCt DKSION SPtCIPICATIONt

Q COLD SHUTDOWN

~ Q NKITHKR

oP —3 (8

IPM NT AVAI ABI.E FOR INSPECTION IN THE ~

ID M<>
CHECKED

e;dlS ~~nuCtear
JOb NO ~"'g- I +
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QUAI.IFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

EOUIPMENT OUA IFICATIONMETHOD:

P ANALYSIS PCOMbINATION Of TEST 4 ANALY51$

rQUAUFICATIONREPOR~! 4 I Sruti (. I IV'.Ul A>IW -<-, QtZGSCWIA Oo 8 qkWr '. ~n '"

G'NDE

TITLE 4 DA ~ 43~-- I 4 ZI

COMPANYTHAT PREPARED REPORTt

COMPANY THAT hKVIKWEDRKPORTl

1 ~ LOADS CONSIDEhEDl a. Q 5KISMIC ONL,Y

~e P HYDhODYNAMICONL Y

P OTHER LSPKCIFY)

4(o

~ P COMSINATIONOF 4) ~ sN Lb)
1

I, METHOD Of COMblNINC Rtlal PAbSOLUTE SUM PSR5$

5 REQUIRED RESPONSE SPECTRA (ATTACHTHK CRAPHS)r QA
(5~ ~C,IErP ~~a wg

4e DAMPING CORRESPONDINC TO RRSc g SSK

5. REQUIRED ACCELERATION IN EACH DIRECTION) PAMPA POTHER ISPECIPY)

OaK SIS ~ fib s V ~

55K 5 j% ~ ria ~

$ . WEhE FATICUE EFFECTS Oh OTHER VlahATION I OADS CONSIDKRKDt

P YES ~O
II YES'ESCRISE LOADS CONSIDERED AND HOW THKYWKRE TREATKD IN OVEhAI L OUAUI ICATION PROGRAM!

f,: IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

OATE CHECKED

lo /ZI /f, e:Chs ~~~~nuclear
JOb NO

CALC NO

349o CB-5
PAGE 8 OF ~l
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I I

QUAL!Flt ATION SUMMARYOF EQUIPMENT (CONTINUED)

IF OUALIFICATIONBY TEST THEN COMPLETE+I

t,QSINCLC rltECVKNCY @[MULTI.PREQVCNCY ()RANDOM

*QSINCLCAXIS QMUITl AXIS @SINE SCAT ~ ~ 5c; Stge t

NCL Ol CUALIFICATIONTESTS> OSt / S V

4, rhcavENcY RANctt I 'l - ~

sst ~ «v A~~ CTHElt(srccIPY)
l I=I(,/v

5 NATURAL RECUENcIKs IN cAcH olltccTIDN (SIDE/slocr rhoNT/sAclt, vcRTIcALIt

S/S ~ ~ i .
(<<PAt' 3 1/S e IO5< ve 'I 8 I>.5. I 5 >3 ~ II .0 I..tb.

r P.

S. MCTHoo or oETCRMININa NATURALrhtavKNCICa

QLAS TEST Q INESITVTCST +ANALYSlS

'4 TltS CNVELOPINC hh5 U5INC MULTI.PRECUCNCYTESTE QUES (ATTACHTRS 4 Itlt5 CRAPHS) +NO
(~~ A~c~m~i ~)

S. INPVTE.LEVKLTESTC OSC 5/5 e

55C 5/5 e

r/S e

r/S e

Ve

Ve

S LAdoRATORY MOUIGTINas

1. [7555I-5 Iwo. ~,EIEE ~13 ) QWEEOIIEWEEII )

105 r'VNCTIONALOPERASIUTY Vthlrltol +NO Qt40T AprUcAsLC

11. TEST RESULTS INCLUolNa MoDlrlCATIONSMADtt

aa:r VWI>l I + ID. (CAW,Q „„I,i~ (4 a=I~I/< 0u.~, I .I> 4

t2 OTHClt TEST PCRP'OltMCD (5UCH A5 ACINC OR rRACILITYTEST, INCt.UDINC RESULTS)t

( TE: IfOUALIFICATIONSY A COMBINATIONOF TEST AND ANALYSIS,ALSO COMPLETE ITEM VIII

!8'A.r
CHECKED

Io (E(/S'~
Ae NO Og -C3(~

e,cfish~nuclear ~~
PAGE ~I QF ~l
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

IFOUALIFICATIONBYANIILYSISTHEM COMFIETE: ~/p
'ls METHOD OF ANALYSISI

Q STATIC ANALYSIS

Q DYNAMICANALYSIS

Q KCUIV*LKNTSTATIC ANALYSN

@TIME HISTORY Q RESPONSE SfECTRUM

SF NATVRALI'RKCUENCIES IN EACH OIRCCT'ION (SIDE+IDEE fRONT/SAC+ VERTICAL!

S/5 ~

MODKLTYtKI

QSD QSD @ID

g, QCOMtVTKR CODESI

Q FINITE ELKMCJCT +SEAM +CLOSED FORM SOI URIC!

fRKCUENCY RANCK AND NO OF MODES CONSIDERKDI

+HANDCALCULATIONS

5 METHOD Of COMSININC DYNAMICRESFON5ES QABSOLAITE M C3SRSS LJISP ECIFYI
~O™t~

L DAMRNCI OSE SASIS FOR THK DAMiINCVSKDI

7, SUPPORT CONSIDERATIONS IN THK MODELI

!. CRITCAI STRUCTVRAI KLEMENTSI

A IDENTIFICATION LOCATION
COVKRNINC LOAD

OR RESPONSE
COMBINATION

5KISMIC
STRESS

TOTAI
SYIIESS

STRK55
ALLOWABLE

'MAX.CR'ITICAI
Ss DEFLECTION LOCATION

MAXIMUMALIOWASLK
DEFLECTION TO ASSURE

FUNCTIONALOPERABILITY

DATE CHECK@)

/o l2I(b~ eicos ~~~~ nuclear
JOSNO O ~> ~(~

4'lo o8 -<

PAGE t OF
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Vi'ASFGNGTOiM PUHUC PORr.R SUPPLY SYSTE.'sl

OID 233017

Rev. 1 8/3/82

QUALIFICATIOltlSUIIIIIIARYOF EQUIP~IE'lT

L PLANT NAMEI WHP-2

I~ UTILITY: WPPSS

TYPEt

2o NSSSt GE

z iiyi i i
.,„-A~. Burns 5 Roe 5, Mark II

SW-P-lA E lB

I. SCOPEs Q NSSS g oop

VENDORs Byron Jackson Pumps, Inc.

2. MoDEL NUMDERi 28 KXH/28 IN KXH 3 Staqe QUANTITYI

4i IP THE COMPONENT IS A CABINETOR PANEI NAME AND MODEL Noz OF THE DEVICES INCLVDEDS

N/A

5z PHYSICAL DESCRIPTION 6 ~ APPEARANCE

ENsIDNs 28" 4 x 45 ' 6" (Approx . ) DWG 2C-51 73

34,100 lbs. (Wet)

Standby Service Water Pump House 1A 8 1B

ELEVATIoN 441 ' 0" DWG 2C-51 73

T~ FIELD MOUNTING CONDITIONSi
lx"

KI zozr(iia.~.zizz '

Q WEI D (LENGTH

> ~ 6 sYsTEM IN wHlcH LocATEDs Standby SerVi Ce Water S Stem

*i zzzzi Supply Coolant Mater to Plant Auxiliaries/C,D.E,F,Jas
per WPPSS SRM Listing, 6/22/82.

IS THE ECVIPMENT REOUIAFD FOAs Ql HO, 5TANDDY Q COLD SHUTDOWN

t XI ooTH Q NEITHER

9 ~ PERTI>ENT REF EAENcE DEslcN SPPcIFI Io . WPPSS 2808 23 Standbv Service Water Pum s

for Hanford Ho. 2, Sept. 8, 1972.

IS s'O IP'AGENT XVAI ABLE 6QA INSPs'CTICN IN Tsaz: Pi ANT; E YES QINO

96 ~ ~ > '6





QUAL)F)CAT)ON SUMMARY OF EQUIPMENT (CONT)NUED)

)V. EOUIPMENT OUALIFICATIONhIETHOOI

@TEST g ANALYSIS COMBINATIONOF TEST L ANALYSISQ
QUAI IFIGATIDN REPDRT . Desi gn Report of Standby Servi ce Water Pump, Han ford 2

(I) 2 Requa ification Report 0
TCF-1002-DES, Rev. A, Pug. 8, 1975 No. OL.Ol/F, July 28, 1982

coMPANY THAT PREP ED Byron Jackson Pump Division/Borg Marner Corp

(2)
COMPANY THAT REVIEwED REPORT. Cygna Energy Servi ces

V, VIBRATIONINPUT:

I LOADS CONSIDERED: a. Q SEISMIC ONLY

b P HYDRODYNAMICONLY

c. Q COMBINATIONOF (a) and (b)

2 METHOD OF COMBINING RRS: @ABSOLUTE SUM KjSR55 Q OTHER (SPECIFY)

2. REQUIRED REs oNsE 5 Ec R ( TTAcH THE GRAPHs): See Attachments

OBE 5/S ~ 0.40 0.30

SSE Sl5 ~ 0.80
F/B ~ 0.60

N-S

4> DAMPING CORRESPONDING TO RRS'JOBE 2/.

5. REQUIRED ACCELERATION IN EACH DIRECTION: Q PA @OTHER (SPECIFY)

0.32

0.64

fh = 14.32 Hz
fv = ~. z

See Response
Spectra
attachments.

C, WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDEREDI

@NO

IF YES~DESCRIBE LOADS'COPS)DERE,:ANDREW~ HEY-WERE=-TRZArC~~CR~UALIFICATION=PROGRAM

For Class 3 components the allowable stress limits in the ASIDE Code Section

III, are frequency independent. There are no hydrodynamic loads and the

total atigue cycles for seismic loading are far less than 20,000 cycles

which will not have effect on the allowable stress limits used for AISC

components per Appendix B of AISC manual.

IF MORE THAN ONE REPORT, COhIPLETE ITEh'S IV THROUGH VII FOR EACH REPORT.



I



QUALIFICATIONSUMMARYOF EQUIPM'EAT (CONTINUED)

Vl, IF QUALIFICATIONBY TES ~ THEil COMPI BT-+I

SINGLE FREQUENCY @MULTI.FREQUENCY @RANDOM

g.@SINGLE AXIS @MULTI.AXIS @SINE BEAT

NO. Ol'UALIFICATIONTESTS'GK 55E OTHER ISPEC'IFY)

4, FREQUENCY RANGE'

NATURALfREQUENCIES IN EACH DIRECTION I5IDE/SIDE, FRONT/BAC)C VERTICALII

5/5 ~ F/8 gi V ~

C, METHOD Of DETERMINING NATURALFREQVENCIKS:

@IN 5ITU TEST Q ANALYSI5

y. TRS ENVELOPING RRS USING MULTI.FREQUENCYTEST: Q ES I TTA H R

INP VT 9 LEVELTEST: 0 8 E 5/5 w F/B ~

SSE 5/-- V s

9 LABORATORY MOUNTING:

wCLO (L-NG'iH i

lo, P UNCTIONALOPERABILITYVERIFIED: @YES @NO +NO i APPLICABLE

I j TES'T RESULTS INCLUDING MODIFICATIONS MADE'

. 0 ~ HER T Y PERFORMED ISVCH A5 AGING OR fRAGILI~ Y ~ E™.INCLUDING RESULTSI:

'O ~ 8: IF QUALIFIC i ION BY A COMBINATIONOF TES i @NO ANAI YSIS, AI.SO COMPL-" s 8 ITEM Vll~



c
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED}

VII. IF QUALIFICATIONSY ANALYSIS.THEM COMPL<=T'5:

1 METHOD OF ANALYSIS:

{ I STATIC ANALYSIS

Ql DYNAMICANALYSIS

Q EQUIVALENTSTATIC ANAI YSIS

TIME HISTORY0 Qj( RESPONSE SPECT'RUM

2. NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE< FRONTiBACKa VERTICALII

14.32 Hz 14.32 H7 v- 49.16 HZ

MODEL TYPE:

QDD Q2D @ID

4, t
XICOMPUTER CoDES. SAP IV

Q FINITE El EMENT QJ BEAM CLOSED FORM SOLUTIONC3 ~ vi

FREQUENCY RANCE AND NO OF MODE5 CONSIDERED:

QHAHO CALCVLATION5

t

5 METHOD OF COMBINING DYNAMICRE5POHSESc @ABSOLUTE SUM K C3(SPECI F Y)

6. DAMPINCI OBE SSE 2'A515 FDR, HE DAMPING U5 D Reo. Guide 1 . 61

7 ~ sUPpoRT coNslDERATloHs IN THE MooEL: Bol ted to floor - 12 1-1 /2" 0 bol ts

6. CRI < CAL STRUC < URAL ELEMENTS<

A. IDENTIFICATION L<<C<T<O<<

GOVERMIHG LOAD
OR RESPONSE
COMBIHATIOH

SEISMIC
ST A ESS

TO ~ *L
< ~ I!c« STRESS

ALL0'+A8 LE

MAX.CRITICAL
0 DCIrLECTIOH

Pump

Shaft

LOCATION

SSE +

Operating
Loads

c

21,142 21,600

MAXIMUMALLOWABtE
DEFLEC < ION TO ASSURE

FUHC . IOHaL OPS R ABILITY+

0.0084" Impeller Shaft 0.020"

OMP c. cOBY

cccvIEw6 D 8Y OA<E
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~ X WASHINGTON PUBLlC POWER SUPPLY SYSTEM

QUALIFICATIONSUisiccIARY OF EQUIPMENT

I. ~NT NAMPI UVPP- z- ~PEc

1 ~ UTILITYc ™P F ~~

N555s

It, OMPO MENT NAMEI R 5 Y5

1. SCOPCs Q N555 g ooa

p h - ziW (~ee, t s~. s )

COMPONENT Nos 5~ 7 8 c

CLUANTITYc
4X

5 VKNDORs ASC.A gI QC rgcc INC. ~

4 IP THK COMPONENT IS A CAOINKTOR PANEL NAMEANO MOOKI Nos OP THK DEVICES INCLUDKDs

Se PHYSICAL DKSCRIPTIONs I APPKARANCKs

z" ~ ~ 4 ~ I Chr~( x-)
be DIMKNSIONSc

i I/2 iSs.

0 LOCATIONc 6UILDINOc

ELEVATI0 N s

~G K'svOW A)

GZZ m Gab Ct. &CTbn LOG. 5'ol m 0'o5 ( guava s~)

T, PIKLD MOUNTINC CONDITIONSc DDI T (Nos , SIZE )
pg

Q WESS IIESEZII )

(eW. ~n range ~I~~)

0, a. SYSTEM IN WHICH LOCATKDs +~)+ +~ L+~ ~ ~+ ~ )
b PUNCTIONALDKSCRIPTIONc

CL IS THK KOUIPMKNTREQUIRED PORs Q HOT STAtIDQY COLD SHUTDOWN

Ds PKRTINENT REF KRENCK DESICN SPECIPICATIONc

III. I IPM NT AVAI ABlE FOR INSPECTION IN TH'E P

~ g NEITHER

a.HOS —S 6 (V W MSLC rELtsgg) ZS'08- iIS
gr-op " g. '~ ps )

ggySS +NO

la I( 22
DATE CHECKED

uzi'6z. e'de ~~~nucteat
JOB NO @7+~ -0 I ~
CALO NO

2 ~~ 3& I 5-5

PAGE 6 OF zz
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

EOUIPMENT OUA IFICATIONMETHOD.

QUALIFICATIONREPORT4c

(NO„TITLE 6 DAT

LANAIYSIS +COMBINATIONOF TEST 6 ANALYSIS

q ~~ay~ IO S~ira~ I I, 77~~ FoIE,

I I>CKFPrI H/~g.O' LI:-<

('iota(/77

COMPANYTHAT PREPARED RKPORTt

COMPANY THAT REVIEWED REPORT) Kg+ ~ cI C~

LOADS CONSIDERED! o, Q SKISMIC ONt Y

bo Q HYDRODYNAMICONLY

a Q COMDINATIONOF (o) ond (b)

g/P C. METHOD OF CONRININC RRCi QRCCOLUTCCUIC [7SRSS Q OTHKR (SPECIFY)

0, REQUIRED RKSPONSK SPECTRA (ATTACHTHK GRAPHS)s

4 DAMPING CORRESPONDING TO RRSs P]ODK Qp, SSP K- 7O

SF REQUIRED ACCKLERATIONIN KACH

I

SSK SP cc 0 5
O. tg ~4"4

S. WERK FATIGUE EFFKCTS OR OTHER

+OTHER (SPECIFY)

0.20 %
g, 3DWW

DIRECTION> QZPA
o.30 W

o, jg+
O. 4S ar+
G4> CI, 44

O. 75 V
g.

75'IDRATIONt.OADS CONSIDERED? Pot+ S:
—Wl . 50$ r'T - R~WP >~ f Lb&-

EL . QCI7 fT IllCMC t I.Pfo

(S~ fZR 5 h~PnIEVT'Ig I'5)

IF YESo DESCRIDK LOADS CONSIOERKD AND HOW THEY WKRKTREATED IN OVKRALI QUALIFICATIONPROGRAMa

~: IF MORE THAN ONE REPORT, COMPI.ETE ITEMS IV THROUCH VII FOR EACH REPORT.

JOB KO Pj~ Ol Z.

I.fiS/I 7.

PATE CHECKED

e:Cf,s ~~~ nuCfear C~ "O

~8 5C'I < -S

PAGE ~ OF
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~

QUALIFI(POTIONSUMMARYOF EQUIPMENT ((FONTS ~ 8 UED)

IF OUALIFICATION BY TEST THEN COMPLETEOI

K,@SINGLE AXLB QMUlTl AXIS

I,@SINGLE FREQUENCY (/MULTIFREQUENCY EIRANOOM

'SINKBKAT

+-fg ~ CS/il fg >-5
NO OP QUALIFICATIONTESTSE OBK ~ F " SSK ( OTHER (SPECIFY)

4. FREQUENCY RANCE< IOO fl2

Se NATURALFREQUENCIES IN EACH DIRECTION (SIOK/SIDES FRONT/DACX YKRTICALIL

</w, .

(L METHOD OP OKTERMLNINC NATURAL.PRKGUKNCIKSE

@IN SITU TEST LANAIYBIILa C3

Te TRS ENVELOPING RRS USINC MUI Tl FRKQUKNCYTKSTt QYKS (ATTACHTRS Ee RRS GRAPHS) @NO

0, INPUT 9 LKVKl TESTt OBK S/S EF ~~~ P/D 4 ~ ~ ~P/IY —~ t 'PP
ZP„. ~~ 4 zap„. ~ l.6 spa

9e LABORATORYMOUNTINGS

QwSLO ILENOTN I

10 PUNCTIONALOPKRABILJTYVKRIFIKDC gYES +NO @NOT APPLICADLK

11 ~ TEST RESULTS INCL.UDINC MODIFICATIONSMADKc

At%.g( VIP I~0 ~~.C.> ~PA7 ~t Q6S~V~ I IV s/I'5~ — PC~Y'5
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DATE
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, IF QUALIFICATIONSY ANALYSIS THEM COMPLETE:

METHOD OF ANAt.YSIBI

Q STATIC ANALYSIS

Q DYNAMICANAtYSIB

Q EQUIVALENT STATIC ANALYSIS

Q TIMKHISTORY Q RESPONSE SPKCTRUM

25 NATURAt F REGUEN CIES IN EACH DIRECTION (SIDE/5l OKB FRONT/DAClto VKRTICALII

MODELTYPttI

QSD Q2D

4 +COMPUTER CODKSI

QtD FINITE ELEMENT QDKAM +CLOSED FORM

SOLUTIOP'REQUENCY

RANGE AND NO. OF MODES CONSIDKRKDI

+HANDCALCULATIONB

BB METHOD OF COMBINING DYNAMICRESPONSESI QADSOl UTKSUM QSRSS C3
OTHER
tSPKC'tFYI

6 DAMPINGI ODK BASIS FOR THK DAMPING USIKDI

75 SUPPORT CONSIDERATIONS IN THK MODELI

0. CRITCALSTRUCTURAL KLEMKNTEII

A IDENTIFICATION LOOATIOO
GOVERNING LOAD

0 R R ESPONSE SKISMIC TOTAI STRESSCOMBINATION 5TIIE55 BTEEOB ALLOWABLE

MAX.CRITICAL
D DEFLECTION LOCATION

MAXIMUMALLOWADLK
DEFLECTION TO ASSURE

FUNCTIONALOPERABILITY

/o i5/bL
DATE CHECKS D

2 GLCflS gp, nUQfl39j'OB
NO g74,tl dI +
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Bop (0 g= 4a.ue wa>kh~< eke.a'c

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUMMARYOF EQUIPMENT
'I OQ)

I. PLANT NAME:

I ~ UTII ITY; LLJ P S

2 NSSS: C

O. COMPONSNTMAME; S6tSZ

SCOPE: Q NSSS

2. MODEL NUMBER(

3. VENDOR: ~ 0~ L I

SP A/8: BWR

SCMPCHENT N 8~ P<

g BOP

3I to~a QUANTITY

Ce

4. IF THK COIIPONKNT IS A CABINETOR PANE! NAME AND MODELNO. OF THE DEVICES INCLUDED:

S. PHYSICAL RESCRIPTION: . APPIIARANCS. MO+CJ.

~ I
u

b. DIMENSIONS>

e WEIGHT:
/

6 LOCATION: BUILDING:

ELEVATION!

7. FIELD MOUNTING CONDITIONS

rI)ICL Vh.0.~49
BOLT INOP , SIZE )

Jc/g

WSLO ILSNCTH I

P

8 ~ ~ . SYSTEM INWHICHLOCATSO: ~k'~OI ~'0+& $80 4IOPT 806

b. FUNCTIONALDESCRIPTIONS

c. IS THC EQUIPMCNT REQUIRED FOR: Q HOT STANDBY

g BOTH

9. PERTINCNT REFERFNCE DESIGN SPECIFICATION:

F08'- Ce'

COLD SHUTDOWN

Q NEITHER

III. IS OUIPMENT AVAILABLEFOR INSPECTION IN THE PLANT: gg YES QNO

968 12562 PAGE I GF w



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

EQUIPMENT QUALIFICATIONMETHOD:

g TEST P ANALYSIS

QUALIFICATIONREPORTR:~~I 5 I

COMBINATIONOF TEST 4 ANALYSIS/

~SII<ir. 4 n, ZiX" Sa)~nei

(NO., TITLE 4 DATE)'

COMPANY THAT PREPARED REPORT:

COMPANY THAT REVIEWER REPORT:

V. VIBRATIONINPUT:
~ '\« I

I ~ LOADS CONSIDERED: a, SEISMIC ONLY

b. Q HYDRODYNAMICONLY

c. Q COMBINATIONOF (a) and (b)

2. METHOD OF COMBINING RRS: ABSOLUTE SUM Q SRSS

3. REQUIRED RESPONSE SPECTRA (ATTACHTHE GRAPHS): CS

P OTHCR (SPECIFY)

4 DAMPING CORRESPONDING TO RRS: OBE B
5. REQUIRfD ACCELERATION IN fACH DIRfCTION: ZPA @]OTHER (SPE CIFY)

OBE S/S a VM

SSE S/S < F/8 EE V EE

6. WCRE FATIGUE EFFCCTS OR OTHER VIBRATIONLOADS CONSIDE RED?

OYES gNO
P P

IF YES, DESCRIBE LOADS CONSIDERED AND HOW THfY WERE TREATED IN OVERALLQUALIFICATIONPROGRAM:

RNINFI IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

i'ACE 2 >E 4



~ 'l
QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

Vl. IF QUALIFICATIONBY TEST THEN COMPLETE~:

2,@SINGLE AXIS MULTI.AXISg
I,P SINGLE FREQUENCY @MULTI FREQUENCY RANDOM

+SINE BEAT

2o NOs OF QUALIFICATIONTESTS: OBE SSE OTHER (SPECIFY)

4. FREQUENCY RANGE: < 0 I88

5. NATURALFREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL)s

V ss

6 METHOD OF DETERMINING NATURAL
FREQUENCIES'AB

TEST <IN-SITU TEST ANALYSIS

7 TRS ENVELOPING RRS USING MULTI FREQUENCY TEST. @YES (ATTACHTRS 6s RRS GRAPHS) g) NO

Sss.ss p Q A 4-3 A

0 INPUT S.LEVELTEST: OBK S/S ss V ss

SSK S/S ss F/0 ss V ss

9. LABORATORYMOUNTING:

BOLT (NO

IO FUNCTIONALOPERABILITY VERIFIED:

WELO (LENGTH )

Q NO NOT APPI ICABLK

npv~ 4f
gQ I/4 i C- C

g sss0 s + sssS

11. TEST RESULTS INCLUDING MODIFICATIONSMADE:

12. OTHER TFST PERFORMED (SUCH AS AGING OR FRAGILITYTESTs INCLUDING RESULTS):

NOTE: IF QUALIFICATIONBY A COMBINATIONOF TEST AND ANALYSIS . ALSO COMPLETE ITEM Vll:

968 I2562
PACE 'I aF <
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QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

. EOUIPMENT OUALIFICATIONI IETHOOI

@TEST Q ANALYSIS

I I
QUALIPICATIONREPORT: 4 (/ f I C F T/~ F

+ ~ a9 c.ew, g>I(.
I

(NO. TITLE Ss DATE): ht.'

COMPANY THAT PRKPARKD REPORT:

{
}COMBINATIONOF TEST I ANALYSIS

j'( /g bi/ 4..4- 6 4/
V~I v~& 'Q~ ur Pl'SS

<Aj

n Z~'+et'
COMPANY THAT REVIEWKD REPORT>

V. VIBRATIONINPUTI

I ~ LOADS CONSIDERED: a SEISMIC ONI Y

Q HYDRODYNAMICONLY

j' COMBINATIONOF (a) tnsI (b)

gS

2 METHOD OF COMBINING RRSc QASSOLUTK SUM QSRSS Q OTHER (SPKCI I'Y)

~ ~

SE RKQUIRKD RESPONSK SPECTRA (ATTACHTHK GRAPHS):

is DAMPING CORRKSPONDINC TO RRSj QOIIK

Se REQUIRED ACCELERATION IN EACH DIRECTION'~PA OTHER (SPECIFY)5
08K S/5 ~ V ~

SSE S/S ~ V s

Se WERE FATIGUE EFFKCTS OR OTHKR VIBRATIONLOADS CONSIDEREDl

QYES @NO

IF YES DESCRIBE LOADS CONSIDCRKD AND HOW THEY WERE TREATED IN OVERALLQUALIFICATIONPROCRAMI

~V+l IF MORE THAN ONE REPORT, COMPLETE ITEMS IV THROUGH Vll FOR EACH REPORT,

PAGE. 5 OF +
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QUALIFICATIONSUMMARYQF "QUIPMENT (CONTINUED)

Vl. IF QUALIFICATIONBY TEST THEN COMPLETE~:

SINCLE AXIS QMUI Tl AXIS .SINK BEATg
I,ggSINCLE FREQUENCY QMUI Tl FREQUENCY @RANDOM ga>o/t/ga/PSah//40 ~O

. Ex3~w« «;y

Se NOe OP QUALIFICATIONTEST5i OGE SSE

4, FRKQUKt(CY RANCE: ~ +0 ~~ 0 4 +Q I g8
OTHER (SPECIFY)

5, NATURALFR QUENCIKS IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK VERTICAL))

v~H'

METHOD OF DKTERMININCNATURALFRKQUKNCIESi
vv

LABTEST @IN 51TU TMT 'AtlALYSIS

lv TRS ENVELOPINC RRS USINC MUI TI.FREQUENCY TEST: Q

V s

I

Qvo NP

I, INPUT 9.L VKLT~Ti OBK 5/5~'/B > V a,

SSE 5/5 i

Sv LABORATORYMOUNTINCc

WKLO iLENCTM )

10@ FUNCTIONALOPKRABIIJTY VERIFIED) @YES @NO @NOT APPLICABI E

11 ~ TK5T RESULTS INCLUOINC MOOIFICATION5MADE:

. qO.I4 .. 4h .- a) tI)2

v)G.i" 4. + (-0-

IZ OTHER TEST PERFORMED (SUCH AS ACINC OR FRACILITYTKS INCI UOINC RESULTS) rn/I ~/u ry rm7
sw~- P/'.wP $~ 8ws

5 .,5- l 7 C

livW, ~ 8'3 8 ~ Z Q.ln

a l
35'OTE:

IF QUALIFICATIONBY A COMBINATIONOF T=Si AND ANALYSIS,AI.SO COtv(PI TE ITEtvI Vll:

989 IZti'9
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALIFICATIONSUil1MARYOF EQUIPMENT

I. EEANT NAME: TYPE:

1. UTILITY:

2 NSSSE

II. OMPONENT NAME:

3B A/E:

040k S FQ)-4 v C 0 MPO NKNT NO:

BWR

lB SCOPE: Q NSSS

2. MODEL NUMBER:

~BOB

QUANTITY:

3. VENDOR:

4. IF THE COMPONENT IS A CABINET OR PANEl NAME AND MODEL NO OF THK DEVICES INCLUDED

his o e. + z a~+ s4 e.e E C-- BA
IEE fO 8 3 4V P + t4C- g4 ~ 1 UQIIZI~I

gP E-~e.—PBEC i ~ on ~s I EEo ITEM Pop~~
S. PHYSICAL DESCRIPTION: ie APPEARANCE: I ~+z~4 I"~

~~q~ggl~ g+el 4Ql 5~ QV6>Q/PY ~WV g + 4u9™ PAQVN
b. DIMKHSIONSE

c. WEIGHT: 2

6. LOCATION: BUILDINGE

E LEVATI0 N E

7 FIELD MOUNTING CONDITIONS( BOI T (NO., SIZE )

WELD (LENGTH

sVand a ~J

t Cl 480 '4>$
CII.I 9 MIK

8 ~ s, SYSTEM IN WHICH LOCATED: p

b, FUNCTIONALDESCRIPTIONE lt 0 I I ~~ I P

c. IS THE EQUIPMKNT REQUIRED FOR: Q HOT STANDBY

BOTH

tr Qv

V046 4I M 40 V 40Y

0 COLD SHUTDOWN

Q NEITHER

9 PERTINENT REFERENCE DESIGN SPKCIFICATIONE

III. I 0 IPMENT AVAI ABLE fOR INSPECTION IN THE P ANT: QYEB NO

968 12562 PAGE I OF 4



QUALIFICATIONSUMMARYOF EQUIPMENT (CONTINUED)

IV. EQUIPMENT QUALIFICATIONMETHOD:

QTKST QANAIYSIS Q COMBINATIONOF TEST 6 ANALYSIS

QUALIFICATIONREPORTS:

(NOo, TITLE tc DATE):

COMPANY THAT PREPARED REPORT:

COMPANY THAT REVIEWED
REPORT'.

VIBRATIONINPUT:

I LOADS CONSIDERED: a. Q SEISMIC ONLY

b, Q HYDRODYNAMICONLY

c Q COMBINATIONOF (a) ancI (b)

2o METHOD OF COMBINING RRSj ABSOLUTE SUM PSRSS Q OTHER (SPECIF Y)

3. REQUIRED RESPONSE SPECTRA (ATTACHTHE GRAPHS):

4. DAMPING CORRESPONDING TO RRSc QOBE

S. REQUIRED ACCELERATION IN EACH DIRECTION: QZPA Q OTHER (SPEC IFY)

OBK 5/S ~ F/B s V

SSE S/S ~ F/B II V a

6. WERE FATIGUE EFFECTS OR OTHER VIBRATIONLOADS CONSIDERED)

Q YES PNO

IF YES, DESCRIBE LOADS CONSIDERED,AND HOW=THEY=WERE:TREATED=IN=CNERALL-CIUALIE!CATION=PROGRAM:=—:-==:

: IF MORE THAN ONE REPORT, COMPLETE ITEMS IVTHROUGH Vll FOR EACH REPORT.

PAGE 2 OF 4



KASKNGTONPUBUC POKER SUPPLY SYSIXH

QUALIFICATIONSUisiilfARYOF EQUIPMENT

I, P~NT NAMI-:

j
1 ~ UTILITYs

. gg,
1 SCOPEs

MODKI NUMDKRs

<~~+COMPONKNTNOs+ l+C >~ >s "~

I-~PI -B~j -&~I-~j
SEA ~ twS~Q gs- 51/lb
S /~ bj - S CSi/\ 6

VCNOORs ~~M ~MPCXN> 8 4

4 IP THK COMPONENT I5 4 CADINKTOR PANCI NAMEAND MODKL,Nos OP THK DEVICES INCLAJOCDs

C l W'PCCCC-.- =, u Z-= ZCCSmtZ- Sm(L~. — i» C

('ll CLs i z ~,T~A> =-.~~~

5 PHYSICAl DESCRIPTIONs a APPKARANCCs ~ aT M(~TL ~ L 965 C L
/ /s

Is DIMCNSIONSZ 0 /~ W X

e. WCIQHT V

YO — 2~ L (V f.~sn= s.=. ~~=„lP,s~c.
LL'NAA~il4SI Ol= »E C S'w>S'E I

mes )

LOCATIONs BUILDINQs I G~S

ELEVATIONs

wnaTc-

LSD-
',

PICLD MOUNTINQ CONDITION5s I2 l '~ ~ slzE ~s) (swP~»c, aw,
~ca )lcccsgll 0 w.<c

[jg WZSE <CESEZW

l4.0~ ', t4 CC.,LS ~~h Gb ~
m BM~ 'L-'lF~

D ss SYSTEM IN WHICH L,OCATCDs 1Z-I C I4 (

D, PUNCTIONALDESCRIPTIONs T~LSIb- I, ss

a. I5 THC CQUIPMCNT REQUIRED PORs Q HOT STANDBY COLD SHUTDOSSTN

~ Q NCITHCR

De PERTINENT REFERENCE OCSIQN SPCCIPICATIONs

IPM NT AVAI ABLE FOR INSPECTION IN THE' Qxo

CHECKED

„(<I(g~
JOB NO

e'ds ~<~nuclear ~~
>tboQ( -&

S

EIS Cwr I » SCCA'P
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QUA(.)FICATIONSUMMARYOF EQUlPMENT (CONTINUFD)

EOUIPMENT OUA IFICATIONMETHOD)

QANAIYSIS @COMBINATIONOF TEST 4 ANAIYSIS

QUALIFICATIONREPORT4g ( ~- < C < IV.R( 7 -P bh (DE

/g
(NO TITLE & DAT ~~> I >-. +~M ~ &~' ~>ZT

>gv-ug i~z~~swiwwAa + (+- Lf 5
)

tow<aA=T r
COMPANY THAT PREPARED RKPORTg < ~ A~% / ~i- ~> ~ i', I

bQ~ 6 )I IV„

COMPANY THAT REVIEWED RKPORTI

1 ~ LOADS CONSIDERKDt 0 Q SEISMIC ONLY

b Q HYDRODYNAMICONI Y

a Q COMBINATIONOF (a) osd (b)

E, METHOD OF CDMOININC RRSc +ABSOLUTE SUM +SASS Q OTHKR (SPECIFY)

I* REQUIRED RESPONSK SPECTRA (ATTACHTHK CRAPHS)t +I'+~
~4 ~ +VS ~ IC>S " '+~gS$ ~ I~ ) 5 4~ 0'

4o DAMPINC CORRESPONDINC TO RRSc QOCK E IAMCH6'~~1 '~—

S REQUIRED ACCELERATION IN KACH DIRECTION) Q4'PA +OTHER (SPECIFY)

'
OQK SlS ~

~K S~- o. k Vo
~li&'P'~l ~J

eo WERE FATICUE EFFECTS OR OTHER VIBRATIONLOADS
CONSIDERED'YCS

~O
IF YES'ESCRIIIE LOADS CONSIDERED AND HOW THEY WERK TREATED IN OVERALLRUALIFICATIONPROCRAMs

~4~: IF MORE THAN ONE REPORT, COMPLETE ITEMS IV THROUGH Vll FOR EACH REPORTS

DATE CHECKED

i.>bi IP> D ~

loki�(:>

e:ds ~~~ nucfear
JOB HO g Ag Ol w
CALO NO

Wlbool -~
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QUALIFILATION5UMMARYOF KQUIPMENT (CONTINUED)

IF OUALIFICATIONBY TEST THEN COMPLETE41

1,@SINQLK FRKQUKNCY QMUITl FREQUENCY @RANDOM

S.QSINQLK AXIS AEQUI 71 AXIS @SINK DKAT~l,/
r 5 Fb/It' FS

4. FREQUENCY AANQCt

So NATVRAt»FRKQUENCIK5 IN EACH DIRECTION (SIDEIFSIDKB FRONT/QACN, VKATICA+g

~ Es 6 II~A~ ~ p~~ 6 ~r

0 METHOD OF DKTERMININQNATVAAI FRKQUKNCIKSc

Q IN»5ITVTEST +ANALYSIS
l

To T'RS KNVKLOPINQ RRS USINQ MULTI PRKCLUKNCYTKSITt @YES (ATTACHTRS SI RRS QAAPHS) +NO

0» INPUT 1»LKVKl TESTt ODK 5/$ Es

(IF E I
E I f»"> Y»< Q

SSK 5jS ~ 5 ~ PID 4

0 LADORATOAYMOUNTINQ!

10» PVNCTIONALOFEAADILITYVERIPIKDt QYKS

~ (~ +~CIAO~ M
Oq. v V-

OSLO ILENCTN

+NO @NOT APPtJCADLK

11 ~ TEST RKSUI TS INCLUDINQMOOIPICATIONS MADKc

I 41 Dr—. ('I~V~~ ~ gX~~NI~ ILt. P ~~ CS ~ ~ e'- r . 'iIJG.

--- AIIY'tt~.s<-IktTl~L '.. A . — .-W=" — L=:~i.=,"C.~

. F-I".I ( IR i. I L II I~..VE tB c=-c.rq ( u, (ST r 6 .L, ILt. C. l 8
Sv-t(.Ai t.CI QV.'AWFI~,

15 OTHKlt TEST PKIIFOAMKD(SUCH AS AQINQ OR PAAQltJTY TEST INCLUDINQ RESULTS)t

NOTE: IF OOALIFICATIONBY A COMBINATIONOF TEST ANO ILNALYSIS,ALSO COMFLETE ITEM YII:

CHECKED

JOS NO gO g~ O(~
CALO NO

>L4oo I -5
PAGE JS QF ~l
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WASHINGTON PUBL1C FOYER SUPPLY SYSTEM

QUALIFICATIONSUIIfil)ARY OF EQUIPMENT

I. JPPNT NBMB:

C. UTILITYa W P @66

X. NSXSi
\

Alga QP ILLB 8 86& MIJN DWR

COMPONENT NOa e~ P~~bla C P~

4. SCOPKI gg uOP

2. MODKLNUMDKRt QUANTITYa

VENDOR!

4. IP THE COMPONKNT IS A CA6INET OR PANEI NAME AND MODELNO, OIP THK DEVICES INCLUDKDa

SB PHYSICAI DESCRIPTIONS aB APPEARANCE) ~ L ~+ 4 +~ ~~
P/

b, DIMENSIONSB ~ ~

c. WKICHT

S LOCATIONa DUILDINCa
I I

ELEVATION',

PIBLO MOOIITING CONOITIONB Q BOLT (NO.,BIBB )
s+a ~~~os

PI Pa. ~(Go~a Aa+ g NBLB[l NcTII )

Il 1 I':P™

b FUNCTIONALDESCRIPTION! P co&~c. gW 5&~
e. IS THK EQUIPMENT REQUIRED PORa Q HOT STANDDY Q COI.D SHUTDOVCN

Q COTIC G Q NEITHER

S I'ERTINENT REFERENCP DESICN SPKCIP'ICATIONa

IPMENT AVAI ABt E FOR INSPECTION IN THE P @YES @NO

Hi'a p

CHECKED

Jd a/:~P
DATE

e:d s ~~ nuclear

ullage

g rigg

9~SooS- S

PAGE ~ OF



QUALIFICATIONSU)hMARY OF EQUIP)h NT (CONTINUED)

IV. EQUIPMENT OVALIFICATIOttMETHOD:

QVALIFICATIONREPORT I

@ANALYSIS

(~m ac m < )

@COMBINATIONOF TKST Z ANAIYSIS

(NO~ TITLKA

D*TK)'OMPANY

THAT PREPARED REPORTt

~ I
COMPANY THAT REVIEWED RKPORTI

V. VIBRATIONItIPIJT:

1. LOADS CONSIDERKos a, g SEISBIIC ONl Y

Q HYDRODYNAMICONLY

c. Q coMBINATIQNoF (a) am ( )

RFQVIRKD RESPONSE SPECTRA (ATTACHTHL~ CRAl HS)I
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