UNITED STATES
NUCLEAR REGULATORY COMMISSION

} WASHINGTON, D. C. 20556 O/ : W
3 March 11, 1983 ! ';'_ |
B . A \
e [“’ — |
Docket Nos: 50-329 OM, OL e ]
and 50-330 OM, OL ﬁt T

MEMORANDUM FOR: R. J. Mattson, Director, Division of Systems Integration

r, Director, Division of Engineering
tor, Enforcement & Investigation
taff, Region I11

J. M. Taylor, Director, Quality Assurance Safeguards
and Inspection Programs, IE
T. Speis, Director, Division of Safety Technology

FROM: Thomas M. Novak, Assistant Director
for Licensing
Division of Licensing
Office of Nuclear Reactor Regulation

SUBJECT: REQUEST FOR REVIEW OF TERA's ENGIMEERING PROGRAM
PLAN AND PROJECT QUALITY ASSURANCE PLAN FOR
MIDLAND INDEPENDENT DESIGN AND CONSTRUCTION
VERIFICATION PROGRAM

Enclosures 1 and 2 are forwarded for your review and evaluation. Enclosure 1 is
the Engineering Program Plan, Revision 1, being followed by the TERA Corporation
for the Midland Independent Design and Construction Verification (ID/CV) Program.
The TERA Plan is one part of a “Construction Completion Plan" (CCP) described in
the Applicant's letter of January 10, 1983, which was the subject of a public
meeting on February 8, 1983. The TERA Plan outlines the scope, philosophy of
review, methodology, independence requirements, organization, control, documenta-
tion, reporting and quality assurance requirements for conducting the Midland
ID/CV Program. The QA requirements (Section 6.1 of Enclosure 1) are being imple-
mented, in part, by the QA/QC methods, procedures and instructions identified in
the TERA Corporation QA Plan, Revision 3 (Enclosure 2).

Enclosure 3 1ists lead NRC review assignments for the major elements of the TERA
program. Designatior of lead responsibility is primarily with respect to execu-
tion of the program. All parties are encouraged to comment on any portion of the
enclosures with respect to establishment of a suitable program. Those designated
for lead review should solicit support from other parties as they deem appropriate.

Enclosure 4 outlines a tentative review schedule for the TERA Program. The sched-
ule provides for staff comments on the program and a meeting to discuss these com-
ments. At the completion of staff review, the staff will issue an SSER describing
the proposed Program. The schedule also provides support for the OM-OL April 1983
soils hearing session since the TERA study and its results will be a part of the
on-going hearing issue to determine adequacy of Midland QA implementation.
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Please contact the Project Manager (Darl Hood, 492-8474) should you have questions
regarding these assignments or the proposed review schedule.

Enclosures:

As

cc
E.
E.
J.
J.
J.
T.
J.
H.
D.
L.
AC

stated

w/encl:
Goodwin
Adensam
Keppler
Gilray
Harrison
L. Harpster
H. Sniezek
Shafer
Eisenhut
Rubenstein
Thadani

e i

Thomas M. Novak, Assistant Director
for Licensing

Division of Licensing

Office of Nuclear Reactor Regulation



Enclosure 3

REVIEW ASSIGNMENTS FOR MIDLAND IDCV PROGRAM

Enclosure/Section Title Lead NRC Reviewer

1.2 Technical (design) scope DSI
Interfacing of construction with
design scope RIII
3.3 Selection of 2nd System DL
1.4 Independence DL
2.0 Organization and Control
Design IEHQ
Construction interface RIII
3.1 Design Methodology
3.1.1 Review categories DSI1/DE*
3.3.2 Sampling plan DST
3.1.3 Design Scope for AFW DSI1/DE*
3.1.4 Design Scope for Second System DSI/DE*
3.1.5.1 IDV Design Criteria checklists DSI/DE*
3.1.5.2 Implementing Document Checklists DSI/DE*
3.1.5.3 Calculation Checklist DSI/DE*
3.1.5.4 Orawing and Spec. Checklist DSI/DE*
3.1.6 Additional Sampling or Verif. DSI/DE*
3.2.1 [CV Review Categories RIII
3.2.2 iCV Sample Selection RIII
.2.3 AFW Construction Review Scope RITI
3.2.4 Second System Construction Review
Scope RIII
3.2.5 Checklists RIII
3.2.6 Additional Sampling, Verification
and Tests RTII
4.0 Documentation IEHQ
5.0 Reporting = DL
6.0 QA (Inciuding referenced TERA QA
Plan) IEHQ

*Lead designation depends upon system/component/structure involved and corresponds
to primary review responsibility designated by SRP.




cnciosure &

MIDLAND ID/CV PROGRAM REVIEW SCHEDULE

Letter to Applicant on Selection of 2nd System
Staff Comments to PM
Meeting with TERA ard Applicant on Staff Comments

File QA Testimony with ASLB (Includes staff evaluation
of CCP, including ID/CVP)

QA session of OM-OL Soils Hearing
Provide SSER #3 input to PM
Issue SSER #3

March 11
March 18
March 22

March 25

April 26 - May 3
May 13

June 10

TERA completes evaluation and reports results to NRC
Update SSER with results

TBD
TBD (Results dependent)



’&’ N"’s UNITED STATES

w - NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855
™ ) March 2, 1983

AT A

e "Au.

Docket Nos: 50-329 OM, OL
and 50-330 OM, OL

APPLICANT:  Consumers Power Company
FACILITY: Midland Plant, Units 1 and 2

SUBJECT: TERA CORPORATION's PROJECT QUALITY ASSURANCE
AND ENGINEERING PROGRAM PLANS FOR THE MIDLAND
;:DEPENDENT DESIGN AND CONSTRUCTION VERIFICATION

Enclosed is a copy of two pages that were inadvertantly left out of the QA

documents, which were forwarded to you on February 22, 1983.

’ » //“ 4)

AL
—Bar1 §. Hood, Project Manager
Licensing Branch No. 4
Division of Licensing

Enclosure:
As stated

cc w/encl:
See next page



MIDLAND (For TERA Revisions)

cc:

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman
Assistant Attorney General

State of Michigan Environmental

Protection Division
720 Law Building
Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, I11inois 60602

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

Ms. Barbara Stamiris
5795 N. River
Freeland, Michigan 48623

Lee L. Bishop

Harmon & Weiss

1725 1 Street, N.W., Suite 506
Washington, D. C. 20006

Billie Pirner Garde
Director, Citizens Clinic
for Accountable Government

Government Accountability Project

Institute for Policy Studies
1901 Que Street, N.W.
Washington, D. C. 20009

Charles Bechhoefer, Esq.
Atomic Safety & Licensing Board

U.S. Nuclear Regulatory Commission

Washington, D. C. 20555

Or. Frederick P, Cowan
Apt. B-125

6125 N. Verde Trail

Boca Raton, Florida 33433

Jerry Harbour, Esq.

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555



LoP-5.3 ~ttacrioent C

ENGINEERING CONTROL PROCEDURE

SUBJECT:
it AUDIT CHECKLIST FOR DRAWING
REV: 1 DATE. 7/1/81 PREPARATION AND CONTROL
PAGE .2 __OF 3 _ ’,
3. COMMENTS

3.1 Identify the drawing(s) used in preparing this checklist, stote specific
couse of any unsatisfoctory ratings, and recommended corrective
oction, if any.

3.2 Prepared by: Date:

B-81-128

Xs
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ATTACHMENT C, F1-3201-001

PROJECT INSTRUCTION

3201 001 BJECT: Audit Checklist for Engineering
i im— SU Evaluation Preparation and Control

REV: 0 DATE 11/11/82

nvmolf' ¢ | w- |APPROYED BY: '

PAGE_ 1. o_1_

‘ . -
I. PURPOSE

This checklist shall be used by the PGAF to verify the implementation of
P1-3201-001, Engineering Evaluation Preparction ond Control, for thase engi-
neering &voluations directly related to Ouality Assured Activities os identified in
the PGAP. It shall not be used for any other categories of engineering
evoluations or types of activities unless instructions to the contrary are
estoblished by the PQAP,

2. CHECKLIST

2.1 References?.

2.2 Engineering evaluation cover sheet
and each page properly prepared and
identified?

2.3 Review ond opproval signotures or
initiols?

2.4 Control identification numbe: per POAP?

2.5 Enginesring evaluation indexed ond
filed in loose leaf binder or
controlled file?

2.6 Revisions processed in same manner as
original?

2.7 Superseded engineering evoluations
identified on index sheet and filed
in separate binder?

Geticd




UNITED STATES
NUCLEAR REGULATORY COM\HSSION
WASHINGTON, D. C. 20885 -

February 23, 1983

Docket Nos: 50-329 OM, OL
and 50-330 CM, OL

APPLICANT: Consumers Power Company
FACILITY: Midland Plant, Units 1 and 2
UBJECT: TERA CCRPORATICN'S PRCJECT CUALITY assuaance
;:'0 E’;GX.‘E:RL"G ;Faqﬁ-\.‘q p’nos :CR H" 'Ql}LA\D

INDEPENDENT DESIGN AND CONSTRUCTION VERIFICATION
PROGRAM

Enclosed fs a copy of a letter from TERA Cordoration cated Fsbruary 17, 1923,

forwarding Revision _2 to the Praject Quality Assurance Plan,

.-“’ —
//"- T ——
Darl S. Hood, Project Manager

Licensing Branch No. 4
Oivision of Licensing

gEnclosure:
As stated

cc w/encl:
See next page




Consumers Power Company

cc:

Ms. Mary Sinclair
5711 Summerset Orive
Midland, Michigan 48640

Stewart H., Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 43913

Mr. Wendell Marshal)
Route 10
Midland, Michigan 48640

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, [11inois 60602

Mr, Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

Ms. Barbara Stamirts
5795 N. River
Freeland, Michigan 48623

Lee L. Bishop

Harmon & Weiss

1725 I Street, N.W., Suite 506
Washington, D, C. 20006

Billie Pirner Garde
Director, Citizens Clinic

for Accountable Government
Government Accountability Project
Institute for Poiicy Studies
1901 Que Street, N.W.
Washington, D. C. 20009

Charles Bechhoefer, Esq.

Atomic Safety & Licensing Board
UsS. Nuclear R ulator; Commission
Washington, D. C. 20555

»

Or. Frederick P. Cowan
Mto '-125

6125 N, Verde Trail

Boca Raton, Florida 33433

Jerry Harbour, Esq.

Atomic Safety anc¢ Licensing Board
1J.S. Nuclear Regulatory Commission
Washington, D, C. 20855
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February 17, 1983

Mr. J. G. Keppler, Administrator
Region Ill, Office of Inspection
and Enforcement
U.S. Nuclear Regulatory Commission
799 Roosevelt Road
*  Glen Ellyn, IL 60137

Mr. D. C. Eisenhut, Director

Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Midland Independent Design Verification Program

Enclosed please find Revision 2 pages to be inserted in the Project Quality
Assurance Plan (PQAP) for the subject program. Changes have been made to
designate aaditional personnel who may potentially participate in the project and
their functional areas of expertise. Corresponding resumes are provided.
Engineering Control Procedures ECP-5.2, "Calculation Preparation and Control,”"
and ECP-5.2GA, "Audit Checklist for Calculation Preparation and Control,” have
been updated as a general revision (Rev. 3) by our Corporate Quality Assurance
Department to include further detail and clarification.

Slmrgly.
‘L / l"“b‘ﬂ-v( "') :J‘- i
Howard A. Levin

Project Manager

HAL/lah

cc:  w/o Enclosure
G. Keeley, CPC

%

% 6)
v))\ TeRA CORPORATION
- 710t WISCONSIN AVENUE BETHESDA, MARYLAND 20814 301.-454-8940



TO BE INSERTED WITHIN THE BOOY OF THE PQAP



PROJECT QUALITY ASSURANCE PLAN

FOR MIDLAND INDEPENDENT
DESIGN CONSTRUCTION AND
VERIFICATION PROGRAM
CONSUMERS POWER COMPANY
e PROJECT 3201
> \ -
Prepared by: » w= Verified by:
ward A, Levin ries E. Lemon
Project Manager Project Quality Assurance Engineer
TERA Corporation TERA Corporation
Approved by: %ﬂ.&&_ Approved o
W, Beck Robert W, Felton
Principal-in-Charge Executive Vice President
Vice President TERA Corporation
TERA Corporation
February 15, 1983 i
Revision: 2

5 19 +
5% %

Y TERA CORPORATION



TERA CORPORATION
QUALITY ASSURANCE PROGRAM

Midland I0CY Program

PQAP
DOCUMENT REVISION RECORD
REV DATE DESCRIPTION OF CHANGES
. Changes made reflect omission of required graphics = no
1 1/17/83 | substantative changes in content. Affacted pages: PQAP - pg. 19;

PiDocument Control Cover Sheet = pg. 3; Pl-Engineering Eval.
Prep & Control - pg. 3.

Pages 12a, 13, 1hka: designation of personnel who may potentially
2 2/15/83 | participate in the project and their functional areas of expertise.

Appendix A, ECP-5.2 and 5.2QA, '"Calculation Preparation and
Control' and "Audit Checklist...'", updated to include corporate
revision. Includes reformatting, further detai! and additional
attachments,

Appendix C, Resumes: addition of resumes for personnel who may
potentially participate in the project.




PAGE REVISION RECORD

CONT. 1.D. NO. 3201 -004 PREPARED BY S. Alfaro DATE _2/15/83

REV. 2 __ DATE
SUBJECT __PQAP: Midland 1DCV

CHECKED BY 3. bxnd DATE _2/15/83

PACE | REV| PAGE | REV| PAGE | REV| PAGE | REV| PAGE | REV| PACE | REV
cover 23 03 3 | o3 3 o3 Att C

i Fig ECP-5.13 ok 3 |P1-3201-402 P1-3201-910
M Att A p! 1 Att A 3 pl p!

iii Att 8- p2 1 Act B 3 p2 p2

o Iy Att 8-2 p3 1 |ECP-5.15 p3 ! p3

1 Att B8-3 p4 | p! ph Att A

2 Att B8-4 pS 1 p2 Att A Att B

3 Att 8-5 Att A 1 p3 Att B-) App C 2
i Att B-6 Att B T A Att B-2 ! iR
5 Att B8-7 8% 30a p5 Att 8-3

6 Att B-8 pl 1 pb Att B~k

7 Att 8-9 p2 1 p7 Att B-5

8 Att C p3 1 p8 - |Att B-6

9 App A ECP-5.5 P9 At

10 ECP-5.2 p! 3 p10 p!

n pl 3 p2 3 pll p2

12 p2 3 p3 3 Att A p3

12a 2 p3 3 ph 3 Att B P1-3201-408
13 2 ph 3 p5 3 App 8 p!
14 pS 3 06 3 |P1-3201-401 p2

1ha 2 pb 3 p7 3 p! p3
15 Att A 3 | Attt A 3 p2 ph

16 Att B 3 Att B 3 p3 ! pS

17 Att € 3 |Ate S 2 Pl pb

18 Att D 3 At‘.gnsﬁ— 3 Att A p7

19 1 | Aee € 3 |Ate D 3 | Acet 8 p8
20 RV ARl B At € **Eha
21 pl - 1 p! 3 pl Att A
22 p2 3 p2 3 p2 Att B

TERA CORPORATION



PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201 PROJECT: Consumers Power Company
Midland Independent Design and
REV: 0 DATE 11/11/82 Construction Verification Program

PAGE 12 __ of 23

Technical Reviewer

. Christian Mortgat

Jorma Arros

Frederick Berthrong

Leonard Stout

Susan Sly

Richard MacDonald

Sidney Brown

Functiongl Areas of H
Engineering mechanics, earthquake
engineering

Engineering mechanics

Soil mechanics, earthquake
engineering
Design and analysis of mechanical

systems, thermal-hydraulics, heat
transfer, engineering, analyses

Engineering project management,
planning, scheduling and field
engineering

Design, construction, start-up
and operations project control,
schedule and cost control
systems

Civil/mechanical design and
construction, instaliation and
inspection

Engineering, construction, opera-
tion, maintenance and project
management systems, nuclear
plant start-up and operations

Engineering and construction
t, cost and scheduling,
quality control, field engineering




PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201

PROECT:

REV. 2 DATE: 2/15/83

PAGE 122 of 21

Consumers Power Company
Midland Independent Design and
Construction Verification Program

Technical Reviewer
Denald Tulodieski

Gary Smith

Douglas Witt

Randy Cleland

Patrick Longstreth

George Trigilio

Stephen Schreurs

Functional Areas of i

Project management/control,
start-up testing, engineering
analysis and design, licensing,
plant reliability analysis

Civil engineering, design and
analysis, hydraulics, project
management

Nuclear power plant systems
and mechanical design, safety
analysis, equipmen? design,
licensing, HELBA, thermal-
hydraulics

Power plant mechanical design,
piping/hanger design and con-
struction, review and inspec-
tion of mechanical systems,
construction supervision and
management, resuits engineering

Project and construction
management, administration,
contral and planning,
contracting

Design and analysis of waste
trectment systems, health physics,
radiological engineering

Engineering analysis
computational methods, ECCS
evaluation, waste

management, licensing

r\'\




PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201 PROJXECT: Consumers Power Corpany
Midland Independent Lesign and
REV. 2 DATE: 2/15/83 Construction Verification Program

PAGE 10 of

T ical Revi F jonal Ar f i
Farzin Ramezanbeigi Structural ond
. rmechanical engineering,

usage and interpretation of
structural/mechanical
computer cudes

Christicn Nelson Nuclear power plant
operations, design,
safety anclysis, seismic
design avaluation, inspec-
- tion program devalcpment

3.2.3  Staff personnel are controlled and their performance evalu-
ated under direct supervision of the LTRs who provide input
to the PM for his review and concurrence.

3.3 Associgtes

3.3.1  Associates are selected by the LTRs and Project Monager as
required to perform activities requiring specific detailed,
state-of-tne-art knowledge of selected scientific and engi-
neering speciaities.

3.3.2 Associates are controlled by direct supervision of the LTRs
with assistance as requi. ed by other staff personnel.




PROJECT QUALITY ASSURANCE PLAN

PRAP- 3201

PROJECT:

REV.: 2

DATE: 2/15/83

PAGE _l4a

of 21

Consumers Power Company
Midland Independent Design and
Construction Verification Program

Associgte

Louis Fusco

Stanley Kaut

Edward Beck

Robert Reneau

Functional Areas

Nuclear systems engineering

and licensing, equipment quali-
fication, engineering and pro-
ject management, nuclear power
plant operations and management

Nuclear and fossil power plant
design and construction, nuc-
|lear steam supply systems
design and construction, pro-
- ject management, control
systems, safeguards, licensing

Design review, construction,
testing, operation and licens-
ing of electrical power, in-
strumentation and control
systems and equipment; project
management, plant procedures
development, quality assurance

Nondestructive testing, Level
Il in radiography, uitrasonics,
magnetic particle, liquid
penetrant, materials testing

Nondestructive testing, Level ||
in radiography, ultrasonics,
magnetic particle, liquid
penetrant, materials testing




TO BE INSERTED WITHIN APPENDIX A OF THE PQAP



ENGINEERING CONTROL PROCEDURE

ECP- SUBJECT:

5.2 CALCULAT ION PREPARATION AND CONTROL
REV. 3 DATE: 1/7/83
Page 1 _oF _6

J.  PURPOSE :

This procedure shall be followed in the preparation and control of calcule-

tions, when required by the PGAP. Calculations are to be prepared to

establish or verify designs, design parameters, design criteria, reduce data,
establish performance and economic parameters, and otherwise provide
quantitative information in accordance with cccepted analytical and math-
ematical methods. _

2. PREPARATION

2.1 Each calculation shall be prepared following occepted engineering
practice and shall include sufficient sketches, notes and explanatory
information tc allow any person not familiar with - the work, but
technically qualified, to understand it withcut extensive additional
inquiry and research,

2.2 Calculations shall be complete und orderly and shall include problem
statement and input requirements such as assumptions, basic criteria,
methodology, data and references, and applicable codes and stand-
ards. Major equatior sources shall be given and the source or
derivation of any uncommon equations introduced in the calculation.

2.3 References shall be listed and identified sufficiently to allow easy
recovery. Title, author, copyright date, edition, etc., shall be
inciuded as necesscry identification information.

B-82-15 5.2-1

TERA CORPORATION



ENGINEERING CONTROL PROCEDURE

EcP- 55 SUBJECT.
REV. 3 DATE. 1/7/83 CALCULATION PREPARATION AND CONTROL
me 2 OF & PREFA BY: A &

2.4

2.5

All final calculations shall be made on standard Control Sheets
(Attachment A) or on sheets stamped in the lower right corner with
the Control Stamp (Attachment B) with all required information
compieted by the originator. A Calculation Cover Sheet (Attach-
ment C) shall also be prepared and attached as sheet 0 of each final
calculation prior to verification ond cpprovai.

Computer calculations shall be identified by a Calculation Cover
Sheet with attachments as necessary to define the calculation being
performed, the assumptions and input data used, oasic mathematical
mode!s applied and references as appropriate. Computer calculations
shall be be controlled by ECP-5.4, when implemented by the PQAP.

3. VERIFICATION AND APPROVAL

3.1

3.2

B-82-15

Status

Calculations shall be designated as preliminary until verified by
checking and approved by the Project Manager or his designated
representative, or until he determines that such review and approval
are not required. Preliminary calculations not upgraded to final
calculation status shall be maintained in o separate file.

Verification
3.2.1 Each final calcuiation shall be checked by an individual

who has qualifications at least sufficient fo originate the
calculation. The checker shall not (1) be the originator or

5.2-2

TERA CORPORATION




ENGINEERING CONTROL PROCEDURE

ECP SUBJECT:

3.2 '("ALCULATION PPEPARATION AND CONTROL
REV: 3 DATE: 1/7/83 ' :
PAGE 3 _OF _6 _

the originator's immediate superior, (2) have specified o sin-
gular calculational approuch, (3) have ruled out certain
considerations, or (4) have established the input for o certain
aspect being verified.

3.2.2

The extent of verification required is a function of the

Ropasanne e ———eeimportonce-of -the calfculation, its complexily, degree of

standardization and relation to the state-of-the-art.
Based on these considerations, the inpu!, assumptions, and
method of calculation may be reviewed as well as the
reasonableness of the resuits. The depth of verification .
can range from a detailed check of the whole calculation
to a limited check of the calculation approach and an
alternative or simpiified calculction technique.

3.3 Documentation of Verification

KN

B-82-15

To provide a basis for project manager approval and
future traceability, the extent and method of verification
shall be clearly indicated by such methods as check marks
on the original caleulation and a description of the
verification on the Calculation Cover Sheet or o separate
sheet. The checker shall flog all errors. However, only
the originator may alter the original calculation. In all ,.
cases when the propogation of the error is not corrected
in the calculation or later in the design process, the
originator shall cleariy discuss its significance either on
the cover sheet or on the original calculation.

5.2-3




ENGINEERING CONTROL PROCEDURE

SUBJECT.
CALCULATION PREPARATION AND CONTROL

REV: 3 DATE. 1/7/83

-

=) \ -
s Lo 8 .
e b

In cases where only cerfain aspects of a calculation were
verified either due to the perceived need (Section 3.2) or
any limitations in the qualifications of the checker, this
shall be stated explicitly on the Calculation Cover Sheet
or attachments Gs necessary.

After checking, the checker shall sign and date the Calcu-
lation Cover Sheet and each calculation sheet. Any
comments shcll be resolved with the originator prior to
signoff. -

Approval

The calculation shall then be passed to the Project Manager or his
designated representative for approval. The extent and method of
verification must be reviewed and determined to be satisfactory prior
to signoff. The Manager or his designated representative will sign
only the cover sheet,

B-82-15

%

TERA CORPORATICN




ENGINEERING CONTROL PROCEDURE

ECP- 5.2

SUBJECT:

REV: 3

g ‘ TION AND CONTROL
DATE: 1/7/83 CALCULATIUN PREPARATIO

SR P
PLGE 5 _OF _6 pn&p?g}p;af-é %—‘

4. DOCUMENT CONTROL

4.1

4.2

B-82-15

Identification

After all approvais have been obtained, the final calculation shall be
assigned a control identification number by the Project Manager or
his designated representative in the following format:

XXXXeXXeXXX .

LSequence number
Subject file identifier
Project identifier

*Project and subject file identifers are estabiished in the PQAP.

The Project Manager or his designee shall insert the control identi-
fication number on the cover sheet and eacch page of the final
calcuiation.

Retention

The final calcuiation shall be indexed, Attachment D, and filed in the
appropriate subject file. Calculations shall not he stored loosely but
snall be filed in binders or contained in foiders. Distribution shall not
be made unless specific written instructions are issued to the
contrary. Filing ond distribution of final calculations shall be
controlled by the Project Manoger or his designated representative.
Further controls resulting from controctual agreement or project
specific needs may be stated in the PQAP.

5.2-5

%
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ENGINEERING CONTROL PROCEDURE

SUBJECT:

ECP- 5.2

CALCULATION PREPARATION AND CONTROL

Rev: 3 DATE: 1/7/83

PaGe 5 _oF _8

5. REVISIONS

5.1 Revisions to final calculations shall be made, verified, and opproved
in the same manner as the original calculation.

5.2 Superceded final caiculations shall be so identified and transferred to
a superceded calculation file. This action shall be noted by com-
pleting the "Superceded By" blanks on the Calculation Index fcr the
superceded calculation. Superceded final calculations shall either be
identified as such on each page or shal! be securely bound with at
least the cover page so identified.

5.3 Caleculation packages may be revised by inurﬁ.ng replacement pages
or additional pages with the revision number added to the Control
1.LD. number on these poges. Appropriate poge numbers sholl be
supplied with subpage numbers used if necessary (e.g., 41A, 4IB or
41.01, 41,02, etc.). The Page Revision Record, Attoch.mcm E, must
be used to record all removed, replaced or revised pages and shall be
attached to the Calculation Cover Sheet. Superceded poges shall be
identified as such and transferred to a separate file.

6. GA AUDIT CHECKLIST

6.1 Audits of the implementation of this procedure shall be conducted by
the PQAE using Audit Checklist ECP-5.2QA, Rev. 2, Attachment F.

B-82-15 2.2-6

TERA CORPORATION




ECP-5.2, Rev.3, Attachment A

—
SUBJECT < - aan % TERA
PROECT NO. PREPARED BY. DATE
CONTROL L. NO CHECXED BY _DATE

o

-




ECP.5.2, Rev. 3 Attachment B

CONTROL STAMP

CON'EJ. I NO

PRIFAALL B oAt

VEREEC 8Y/0a"8

PLZE D

\

TERA CORPORATION



ECP-5.2, Rev. 3 ATTACHMENT C

CALCULATION COVER SHEET

SUBJECT =

- CONT. ID.NO.

PRC.ECT NO. OF SHTS.

SPERCEDES CALC. NO.
[REV. NO. REVISION ORIGINATOR | DATE | VERIFIEDBY | DATE | APPROVED BY| DATE
I

VERIFICATION

PURPQOSE/INPUT REQUIREMENTS

SOURCES OF DATA, FORMULAE AND REFESENCES

%

(References may be listed on a separate sheet) TERA CORPORATION




ATTACHMENT D

ECP‘SOZ. R"o 3

vo

I

QiU

ON 'Ot 'INOD

X3C I NOILLY1NDTVO

TERA CORPORATION



ECP.5.2, Rev. 3 Attachment E

PAGE REVISION RECORD
CONT. 1.D. NO. PREPARED BY DATE
REV. —— _ DATE CHECKED BY DATE

SUBJECT
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ECP-5.2, Rev.3, Attachment F

ENGINEERING CONTROL PROCEDURE

ECP- §

2 QA

SUBJECT:

REV. 2

pace 1

OF

AUDIT CHECXLIST FOR CALCULATION PREPARATION
DATE. 1/7/83 AND CONTROL

i

3 PREFARED BY.
s

—

PURPOSE

- - b

This checklist shall be used by the PQAE to verify the implementation of
ECP.5.2, Calculation Preparation and Control, for those calculations
directly related to Guality Assured Activities as identified in the PQAP, It
shall not be used for any other categories of calculations or types of

activities unless instructions to the contrary are established by the PQAP.

CHECKLIST -

2.1
2.2

2.3

2.4

2.5
2.6

2.7

2.8

B8-82-15

References?

Calculation Cover Sheet and each
page properly prepared and identified

Verification and approval signatures or
initials?

Control and identification number
per PGAP?

Extent of verification indicated?

Calculation indexed and filed in loose
leaf binder or contained in folders?

Revisions processed in same manner as
original?

Superseded calculations identified on

index sheet properly identified and
filed separately?

5.2QA-1

TERA CORPORATION



ENGINEERING CONTROL PROCEDURE

ECP- 5.2 QA 5“3“5‘;3 : B
DIT CHECKLIST FOR CALCULATION PREPARATION
REV: 2 DATE 1/7/83 AND CONTROL
PREPARED BY: - = TR
PAGE _2_OF 3 ,i/j . —
» LA - :

3. COMMENTS
3.1 Identify calculation(s) used in preparing this checklist, state specific

couse of any unsatisfoctory rctings, ond recommend corrective

action, i f any.

3.2 Prepared by: Date:

B-82-15 5.2QA-2
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ENGINEERING CONTROL PROCEDURE

SUBJECT: .
gce- 5.20A AUDIT CHECKLIST FOR CALCULATION PREPARATION
REV: 2 CATE 1/7/83 . Cono. P
paGE 3 _0oF 3 o = : S

4. FOLLOWUP

4. Recommended corrective oction of item 3.1
satisfactorily implemented?

4.2 If not, state other oction taken to resolve the deficiency, or state
rationale justifying no corrective action taken, and if this item is
open or closed.

4.3 Prepared by: Date:

B-82-15 5.2QA-3




TO BE INSERTED WITHIN APPENDIX C OF THE PQAP



DOUGLAS M. WITT
Senior Mechanical Engineer

ducation
M.S. Mechanical Engineering, Illincis Institute of Technology
B.S. Mechanical Engineering, lllincis Institute of Technology

Summary of Experience

Mr. Witt has more than |5 years of experience in the nuclear engineering and consulting
field. His project work in this area has included safety sequence analysis, licensing,
system design, equipment design, pipe rupture analysis, and procursment. He has
managed and participated in numerous projects for several corporate organizations with
responsibiiity for technical services and financial management. In addition, he has
provided special technical services for an advanced analysis group performing thermal
hydrauiic analysis for nuclear and fossil power plents, and has served as technical manager
for a design organization of more than |00 engineers. :

1983 Senior Mechanical Engineer, TERA Corporation.

1973-1982 Manager, Structural Design Division, EDS Nuclear. Responsible for
structural design services for operating nuclear plant backfit and for
design modification and analytical qualification associated with licensing
upgrades.

, Advanced Analysis Section, EDS Nuclear. Managed anclysis
efforts to define thermal hydraulic forcing functions for plant structures
and systems subjected to transients cssociated with both abnormal
occurrences and anticipated operational conditions.

Project Manager, EDS Nuclear. Provided technical direction on muiti-
discipline projects for construction-stage and operating nuclear plants.
Projects included both PWRs and BWRs with integrcted design and
analysis activities including safety sequence anclysis, licensing, system
design, pipe rupture mitigation, piping system qualification ard design.

1972 - 1973 Industrial Consultant, Argonne National Laboratory. Designed mechani-
cal test facilities, and test programs for equipment and components
utilized in the sodium fast breeder program.

1971 - 1972 Mechanical Engineer, Projects Group, Sargent and Lundy. Directed
interfacing mechanical design efforts for safety-related systems within
the NSSS vendor scope of supply. :

1967 - 1971 United States Navy, Nuclear Power Program. Completed tour of duty as
Director, Heat Transfer and Fluid Flow Division at the nuclear training

command with responsibility for establishing qualifications and imple-
menting a training and testing program to qualify personnel.

(1/83)1
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DOUGLAS M. WITT | |  Poge2

Registrations
Register~d Professional Engineer - Mechanical Engineering, California and lilinois

Professional Affiliations

American Society of Mechanical Engineers

.
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RANDY S. CLELAND

Project Engineer

ducation
M.A. Business A _.ninistration, Sangamon State University
B.S. Mechanical Engineering, Purdue University

Summery of ience

Mr. Cleland has over ten years of experience in the design, construction, operation, and
maintenance of power generation facilities with emphasis on mechanicel engineering,
construction management and results engineering.

1983 - Present Project Engineer - TERA Corporation. Responsible for providing
construction management and plant operations support services.

1975 - 1983 Results Engineering Supervisor, Coffeen Power Station, Central lllinois
Public Service Company. Responsible for coal fired power plant
operating efficiency, instrument and control maintenance, and
laboratory activities. Developed performance test procedures, periodic
testing programs, equipment inspection procedures, and preventive main-
tenance programs. Recommended improvements in opercting procedures
and managed plant bettermernt projects.

Mechanical Engineer, Power Plant Construction. Responsible for review
and menitoring of mechanical design portion of a major fossil fueled
power plant and other operating station oddifions,

Area Construction Engineer, Power Plant Censtruction. Responsible for
contractor management and monitoring of various construction activities
for a major fossil fueled power plant.

1971 - 1975 Cooperative Enginesr, Sargent and Lundy Engineers. Completed work-
study program which included positions as draftsman, designer, assistant
engineer, and mechanical engineer on nuclear and fossil power plant
design projects.

Registration
Registered Professional Engineer - lllinois

Professional Affiliations

American Society of Mechenical Engineers
Tou Beta Pi, Engineering Honorary Society
Pi Tou Sigma, Mechanical Engineering Honorary Society

TERA CORPORATION



PATRICK LONGSTRETH
Senior Engineer - Project and Construction Management

tion

M.B.A. Management, Golden Gate University, San Francisco
B.S. Industrial Construction Management, Colorada State University

Summary of Experience

Mr. Longstreth has more than fourteen years experiance in project and construction
management. He has worked on a variety of projects including power plants, a fuel
maintenance and examination facility, and a hazardous waste management facility. His
experience has invaived project management, administration, control and planning as well
as contracting and claims. Mr. Longstreth clso developed and implemented an Integrated
Computerized Cost Reporting System for the Fast Flux Test Facility; the system included
all Field Cost and Control Reports.

198 - Present Senior Engineer, TERA Corporation.

1967 - 1981 Assistant Estimator to Project Services Manager, Bechtel Group of
Companies.

1980 - 1981 Project Engineer and Project Services Manager. Project Engineer for a
Oepartment of Energy Breeder Reactor Program at a fuel maintenance
and examingtion facility. The project was a mechanical/eiectrical
contract worth 540 million. As Project Services Manager was responsi-
ble for project services--accounting, administration, cost and schedule
engineering, legal, and insurance--for IT Corporation's Lovisiana Hazard-
ous Waste Management Facility.

1977 - 1980 Manager of Planning and Scheduling, Hydro and Community Facilities
Division. Was responsible for all aspects of planning and control on
numerous hydroelectric, transportation, community, commercial, and
infrastructure projects.

1974 - 1977 Manager of Planning and Scheduling, San Francisco Power Division.
Responsible for planning functions on numerous plant projects.
Developed System Basis Scheduling Engineeri ement methods
for the San Francisco Power Division.

1967 - 1974 Cost Engineer, Estimator. Worked on numerous power industry projects
involving contracting, change orders, and claims.

Professional iat
American Association of Cost Engineers ’

International Association of Professional Planners and Schedulers
Project Managers Institute

TERA CORPORATION



GEORGE JOSEPH TRIGILIO, JR.
Engineering Manager

ducation
B.S. Chemical Engineering, Northeastern University, Boston, Massachusetts

Chemical Engineering Technology, Franklin Institute of Technology, Boston,
Massachusetts

Summary of Experience

Mr. Trigilio has held numerous management and technical positions of increasing
responsibilities. He is presently directs @ multi-disciplined team of senior level
professionals. Mr. Trigilio's technical expertise is in the design of waste treatment
systems. He has worked extensively in the design and analysis of radioactive waste
treatment systems for nuclear power plants and has been invoived in the design,
specification and purchase of waste treatment system components for numerous utility
plants. In oddition, he has supervised q research and development department and
manoged the technical and licensing requirements for a fleet of radicoctive waste
shipping casks used in the transportation of power plant wastes.

{979 - Present Engineering Manager - Waste Management Services Division, TERA
Corporation. Responsibilities include all engineering aspects of the
radwaste generation and disposal cycle with extensive involvement in the
design and analysis of radwaste treatment systems, low-level waste
storage facilities and the economic and engineering violability of volume
reduction systems. During this time period o study was begun for the
Nuclear Reguiatory Commission which resultsd in his authoring NUREG-
2206 which represents a comprehensive completion and data base of
volume reduction techniques for low-level radicactive waste.

1977 - 1979 Engineering Group Manager, Hittman Nuclear & Development Corpora-
tion, Columbia, Maryland. Responsibilities included department budge-
tary control, tecinical direction, and personnel supervision of: the Engi-
neering Design; Research, Development and Testing; and the Plann-
ing/Scheduling and Document Control sections. Additionally, was Pro-
ject Manager for a Shipping Cask project, with direct respon:ibility for
all corperate radicactive waste shipping container design, safety
analyses, and Nuclear Regulatory licensing certification.

1975 - 1977 Analysis Group Lead Engineer, Brown & Root, Incorporated, Houston,
Texas. Responsible for sup«vislna the development of a major program
to simulate the operation of a Rodicactive Waste Treatment system,
Assisted in the preparation of an Environmental Report for licensing of a
multiple-unit nuclear site, involving economic evaluation of power
production alternatives and calculation of isotopic dispersion.

i\
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GEORGE JOSEPH TRIGILIO, JR. Poge 2

1972 - 1975 Engineer, Stone & Webster Engineering Corporation, Boston, Massacnu-
setts. Responsible for determining the capital cost and operating eco-
nomics of three processes for BTX extraction from reformatted and/or
pyrolysis feed stocks.

Assistant to the Head of Computational Methods Specialist. Prepared

the specification for the purchase and assisted in the design of an Off-
Cas treatment system. Co-authored a curve fitting prograom.

Professiona! Affiliations

American Institute of Chemical Engineers kAL

American Nuclear Society

National Energy Coordinating Committee of the American Institute of Chemical Engi-
neers (past rmember)

Board of Directors of Harris County Municipal Utility District #5 (past President)

10/82(1) TERA CORPCRATION



STEPHEN F. SCHREURS
Project Manager, Waste Manaogement Services Division

Education
B8.S. University of Massachusetts, Chemical Engineering

Summary of Experience

Mr. Schreurs has nine years of nuclear experience in the area of radwaste processing,
design, analysis and disposal. This experience has included both engineering analysis and
group managerial responsibilities for private and governmental organizations. He has
developed computerized analytical models of ECCS, CSS, and boron recovery systems,
Mr. Schreurs has been involved in gll facets of the nuclear waste problem, especially the
immobilization and disposal of high-level and transuranic wastes and the solidification,
packaging and disposal of low-level radioactive wastes.

1980 . Project Manager, Waste Management Servicas Division, TERA Corpo-
ration. Primary responsibilities include radwaste system evaluation and
analysis.

1977 - 1980 Project Manager, Performance Analysis Section, High-Level Waste Li-
censing Branch, Division of Waste Management, Office of Nuclear
Material Safety and Safeguards, U.S. Nuclear Regulatory Commission.
Responsibilities included developing a capability to analyze the perform-
ance of a deep geologic nuclear waste repository. Mr. Schreurs assisted
in the development of the preposed |0 CFR 60 regulation, along with the
cccompanying regulatory documents (i.e. regulatory guides and staff
technical positions), and interfcced with other government agencies on
matters concerning the performance assessment of repositories. He also
monitored the technical aspects of contracts related to deep geologic
repositories which were sponsored by other NRC offices.

1976 - 1977 Computational Methods Specialist and Sampling Systems Specialist,
Process Engineering Specialty Group, Nuclear Industries Civision, Stone
and Webster Engineering Corporation. Major activities consisted of
reviewing and updating specifications for buying sampling systems;
laboratory testing of simulated nuclear plant radiooctive wastes; prepa-
ration of sections pertaining to the processing systems for a PSAR of an
Italian nuclear power plant; and modeling the CSS for redesign using
eductors for pH control instead of injection pumps.

1972 - 1976 Computational Methods Specialist, Process Engineering Specialty Group,
Nuclear Industries Division, Stone and Webster Engineering Corporation.
Supervised the Computer Section of the Process Engineering Group.
Responsible for modeling the complete radioactive waste system for
BWRs (i.e. reactor core to drums); modeling and refining the existing
computer program for the boron recovery systems in PWRs, ana
modeling other chemical process systems for nuclear power plants (e.g.
waste evaporators and demineralizers). Further responsibilities included
recruitment, managing the engineer-in-training program for the group,
and teaching refresher courses in math for the Professional Engineers
Exam.

10/82(1) %
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STEPHEN F. SCHREURS " Page 2
Licenses \

E.LT. portion of professional engineer

Societies

American Institute of Chemical Engineers = Full Member

Publications

Schreurs, S.; "Overview of the High-Level and Transuranic Waste Branch Modeling
Efdort;" U.S. Nuclear Regulatory Commission, 1978

_ Contributing cuther to "Technical Writing Style Guide," NUREG-0650, U.S. Nuclear
. Regulatory Commission, Nevember 1979.

10/82(1)

TERA CORPORATION



FARZIN RAMEZANBEIGI
Civil/Structural Engineer

Educgtion

B.S. Structural Engineering, San Francisco State University

Summary of Experience

1982 - Present

1982

1981 - 1982

2/33 (1)

Civil Engineer, TERA Corporation. Responsibilities include usage and
interpretation of structural computer codes such as SAP |V, SAP V, and
ADLPIPE.

Teaching Assistant, San Francisco State University. Responsible for
assisting advisor in use of computerized systems for engineering applica-
tions.

Assistant, Billman Construction Corperation. Assisted owner of this
small business in determining technical engineering requirements for
residential buildings. Also performed a wide range of general construc-
tion duties. '



CHRISTIAN C. NELSON

SENIOR REACTOR OPERATIONS ENGINEER

EDUCATION

. B.S. Naval Engineering, U.S. Naval Academy

SUMMARY OF EXPERIENCE

Mr. Nelson has over twelve years of experience in the nuclear energy field. At
the NRC he was responsibie for maintaining on effective program for the
inspection of operating nuclear power plants. He has managed numerous safety
and environmental evaluations associated with operating nuclear power plants.
He directed a multidisciplinary engineering teum in reviewing implementation of
TMI Lessons Learned at operating recctors. He has also been lead engineer in
resolving several generic safety issues.

1983 - Present
1975 - 1983

1970 - 1975

AWARDS

Senior Reactor Operations Engineer - TERA Corporction.

Operating Reactors Project Manager, Office of Nuclear
Reocter Regulation, NRC. Responsible for directing and
performing evoluations of licensing issues for numerous
operating power plants. In particular coordinated safety
evaluations for power upgrades, seismic design reviews and
increases in spent fuel storoge copacity. Responsible for
resolution of various technical issues including PWR moderator
dilution, station blackout procedures and natural circulation
cooldown,

Senior Reactor Operations Engineer, Office of Inspection and
Enforcement, NRC. Responsible for managing the operating
reactor inspection program to assure proper emphasis cn the
priority among inspections, balance inspection requirements
with manpower resources and integrate the inspection program
with other NRC activities.

Teamn Leader, Lessons Learned Implementation Review, NRC,
Directed review of TMI Category A Lessons Learned
implementation at all Combustion Engineering and early
Westinghouse designed power reactors.

Officer, U.S. Navy. Served as engineering officer during four
deterrent patrols ond shipyard overhaul aboard a nuclear
powered submarine. Qualified in submarines.

NRC Special Achievement Award for managing evaluation of GETR seismic
issues and represeniing NRC evaluation at public hearing.

%
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LOUIL L. FUSCO, JR.
Senior Associate Engineer

Education

3.5, Qcean Engineering, U.S. Naval Academy

Summary of Experience

Mr. Fusco has had aver eg'it years of nuclear engineering experience, with emphasis on
equipvieni qualification, sys. ems engineering, licensing and project management.

Prese~t

|98] < Frezant

1980 - 1981

1975 - 1980

&

Senior Assuciate Engineer, TERA Corporation.

Senigr Engineer, Nestern UMTEC Corporction. Responsible for the
preparition of field change 'nstructions to operations and instriction
sites.

Staff Engineer, NUS Corporation. Assigned as on-site technical
crunsutant to the Sacramento Municipal Utility District, in responding to
the environmental qualification of Class |E electrical equipment at
Rancho Seco Nuclear Power Plont. Responsible for equipment inspec-
tion, record and ‘=5t revitws, and vendor/~'ient interface. Also
responsibic for nulcear enginecring studies and evaluations in areas such
as nuclear process .ystem dei ¢n and operation, seismic qualification,
radicactive waste, s« idin and licensing.

Senior Enginee:. DS ‘wclear, Inc. Nuclear systerns engineering and
lictnsing lead respon:'ble for the direction and supervision of up to eight
engineers on three ajcr projects. Review and preparation of FSAR
chapters on elsct ‘cal ad control systems. Responsible for nuclear
iystem piping rup’ure Zautylation with interaction cnalysis and protec-
‘ion of unacceptable sierurios. Responsible for NUREG-0660 reviews
for nuclear utility clients.

Lieutenant, U.S. Navy. Qualified 0. eagines: officer, officer of the deck
and enginvering officer of the watcl on ¢ nuclear-powered fast attack
sybmarine. Major divisian officer assignments included: Main Propulsion
Assistint, Damage Contr:il Assisint, Reactor Controls Officer,
Chemisti; and Radiological Controis Cfficer, and Sonar Officer.




STANLEY W. KAUT
Associate Electrical Engineer

ati

8.S. Electrical Engineering, Rochester Institute of Technology

Summary of Experience

Mr. Kaut has had 20 years of diversified engineering experience with emphasis in design
review, construction, testing, operation, !icensing and quality assurance of electrical
power, instrumentation and control systems and equipment. He has made continuous
contributions to the nuclear power industry since his involvement with the BWR turnkey
program. His experience with elecirical power includes the installation, testing, and
servicing of substations, motor control centers, switchgear, power trnasformers, motors,
generators, D.C. battery systems, bus duct, cabling and related metering, and relaying.
His experience with instrumentation and control includes the instaliation, testing, design,
calibration, and maintenance of process systems and equipment that measure such
variables as level, flow, pressure, temperature, and vibration; and of nuclear systems such
as neutron monitoring, area and nrocess radiation monitoring, and rod control. Mr. Kaut
has also had significant experience with design review, plant procedures and Quality
Assurance (QA). He has directed a technical group responsible for providing design review
services to nuclear utilities. The services have been directed toward providing an
independent assessment of plant safety, operability, maintainability, inspectability, and
-gvailability features. Mr. Kaut has developed procedure programs for several BWR and
PWR power plants providing for the administrative control of plant personnel during
startup testing, operation, miintenance or on-line surveillance testing. Mr. Kaut's
invplvement with quality (QA/QC) includes first-hand experience performing QC
activities in manufacturing shops, electrical equipment installation sites and at nuclear
power plant construction sites. e has been involved in the development and review of
quality programs and procedures (including training) for AE's utilities, and manufacturing
organizations. He has participated in mony audits and is certified as a lead auditor.

Present Associate Electrical Engineer, TERA Corporation.
1975 - Present  Manager, Systams Engineering, NUTECH.

1970 - 1975 Manager of Projects, Nuclear Services Corporation.
1963 - 1970 Field Engineer, General Electric Company. ~

Registration

Electrical Engineer, State of Californiu
Nuclear Engineer, State of California
Control System Engineer, State of California

TERA CORPORATION



JAMES 1. OWENS
Principai Assoziate Engineer

Education

B.5.LE iowa State Uriiversity
Advanced Engineering Program, General Electric Company

Suminary . Experisrce

Mz, OQw=ne has had aver 30 years of experience in the design and constructiun of power
plants - fossil wnd nuclear. He wus Cenercl Monager Productionn Tngineering and
Construction for a major utility with responsibility for genervtian ph s ving, as well a3
oosign end construction of 1l production tacilitias. In this capacity ‘e functioned as ¢
member of the utility axecutive stafi and worked with AEs, suppliers, NRC, other
régularory bocies ana linterfacen with the puolic. Fe has had major responsibility for cost
and sihedule periormunce,

I1982 - Present Principal Associate .. _ .ieer, TERA Corpoiation.

1979 - 1982 General Manager, Production Engineering od Construction, Delmarva
Power & Light Company. Responsible for the design and construction of
a 3074We coal tired pewer plant and the conversion of a twe unit il
fired plant to coal, as well as additions and improvements to tive existing
system, Aa

1978 . 1979 Manager, Production Engineering & Cunstructior. Delmarve Power &
Light Comipany. Responsi?le tor planviing new facilities and all
pieiiminary enginesrine, and liceniing worc on a 500MWe coa! fired
oower plent,

1976 - 1978 Mancger, Fower Plart Design, Deimmarve Powsr & Light (Company.
Responsibie for the «ecification, diading, and evaiuation of twin unit
Nuclear Stear Supply Systems and prelimirory design of BOP,

1972 . 1976 Proisc’ Manager, Summit Nuciear Power Plont, Deimarve Power & Light
Conign o, Stiifed the Project Organization, negotiated contracis for
the NSLJ, Turbine Generator, zi\d most major auxiliaries. Directed
Preliminaiy Design and Licensing through the Construeti» Perimit for
twir H'GRs. Responsible for nuclear engineering for it s*atien.

1950. 1972 Genaral Electzie Company, Gibbs and Hill and Cewirai Atomic Comrany.
Engineerinj und managerial aesignments inv luded develcsnent of control
syitems (ar Peach Btton) & Dresien Nuclear Power Pinits and the Sec
Wolf nuciegr submorine, (rd pregarotion of PSARSs for “iuizer research
2u'd test “pactois. _

-

Pratestional Affiliaticos

Feaistered Professional Evoiner:y New York
Memaear, American Nuclecr 7 jety

Member, IELE

Member, EFRI Nuclear Divis.ong! Commiiten

TEFA CORPORATION



EDWARD M. BECK
Principal Associate Engineer, Nondestructive Testing

Education
B.C.E. Auburn University

Summary of Experience

Mr. Beck has over |5 years experience in the area of nondestructive testing. He has been ~
responsible for the direction and management of several major projects. e has
distinguish~d himseif by serving as Section Chairman and Director of the AWS and ASNT.

Present Principal Associate Engineer, Nondestructive Testing

I978 - Present  Assistant Vice President, Corporate Consultant/Metals, Radiation Safety
Officer for Carolinas. Responsible for the development of new
techniques and services. Responsible to the Director of Engineering for
the approval of all NDE procedures established in the Engineering
Procedures Maonual. Responsible to the Director of Engineering for
approva: of ail NDE Level lii candidates.

1976 - 1978 Manager of NDE Services - Charlotte Branch, Law Engineering Testing
Company. Managed nondestructive testing services for the District.
Responsible for Virginia and Carolinas.

1972 - 1975 Project Manager, Law Engineering Testing Company. Administered and
controlied radiographic, magnetic particle, and dye penetrant investiga-
tions for the Brunswick Steam and Electric Plant. Responsible for the
supervision of up to 25 engineering technicians.

1968 - 1972 Manager of the Nondestructive Testing Department, Georgia Division,
Law Engineering Testing Company. Administered and controlled all
work which included radiography, ultrasonic, and magnetic particle
investigation, dye penetrant testz nd in general, all metal inspection in
building and construction.

1964 - 1967 Assistant to Chief of Operations, United States Public Service
Commission.

Certifications/Registrations

Professional Ergineer, North Carolina and New York
Level Il ASNT certification in ultrasonic, radiographic, liquid penetrant and magnetic
particle testing. '

Professional Assoeiations

American Welding Society - past Section Chairman and Director

~ American Society for Nondestructive Testing - past Section Director
American Society of Mechanical Engineers

American Institute of Steel Construction

American Society for Metals

Numerous technical committees and task forces



Mr. J. G. Keppler, Administrator
Region lll, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn, IL 60137

Mr. D. G. Eisenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject:  Midland Independent Design Verification Program

Enclosed please find Revision 2 pages to be inserted in the Project Quality
Assurance Plan {(PQAP) for the subject program. Changes have been made to
designate additional personnel who rmay potentially participate in the project and
their functional areas of expertise. Corresponding resumes are provided.
Engineering Control Procedures ECP-5.2, "Calculation Preparation and Control,"
and ECP-5.2QA, "Audit Checkiist for Calculation Preparation and Control," have
been uodated as a general revision (Rev. 3) by our Corporate Quality Assurance
Department to include further detail and clarificcotion.

Sincerely,

QZ,. : Jzu“\-u‘f'u «j

Howard A. Levin
Project Manager

HAL/lagh

cc: w/o Enclosure
G. Keeley, CPC
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Howard A. Levin
Project Manoger
TERA Corporation

Approved by: %M&L
n

W. Beck
Principal-in-Charge
Vice President
TERA Cerporation

Copy No. _OL7
February 15, 1983

Revision: 2

PROJECT QUALITY ASSURANCE PLAN
FOR MIDLAND INDEPENDENT
DESIGN CONSTRUCTION AND

VERIFICATION PROGRAM
CONSUMERS POWER COMPANY
PROJECT 3201

/

Verified by: M 2 Yl
Chorles E. Lemon

Projec: Quality Assurance Engineer
TERA Corporation

Approved by»

Robert W. Felton
Executive Vice President
TERA Corporation
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TERA CORPORATION
QUALITY ASSURANCE PROGRAM

Midland IDCV Program

PQAP

DOCUMENT REVISION RECORD

REV DATE DESCRIPTION OF CHANGES
Changes made reflect omission of required graphics - no
1 1/17/83 | substantative changes in content. Affected pages: PQAP - pg. 13;
PlDocument Control Cover Sheet - pg. 3; Pl-Engineering Eval.
Prep & Control - pg. 3.
Pages 12a, 13, 14a: designation of personnel who may potentially
2 2/15/83 | participate in the project and their functional areas of expertise.

Appendix A, ECP-5.2 and 5.2QA, ''Calculation Preparation and
Control" and "Audit Checklist...', updated to include corporate
revision. Includes reformatting, further detail and additional
attachments.

Appendix C, Resumes: addition of resumes for personnel who may
potentially participate in the project.

%
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PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201

REV.: 0

PROJXCT: Consumers Power Company
Midland Independent Design and

DATE: 11/11/82 Construction Verification Program

PAGE .12 _

of _23

Technical Reviewer

Christian Mortgat

Jorma Arros

Kenneth Campbell

Norman Berube

Frederick Berthrong

Leonard Stout

Susan Sly

Richard MacDonald

Sidney Brown

Functional Areas of Exper*ise

Engineering mechanics, earthquake
engineering

Engineering mechanics

Soil mechanics, earthquake
engineering

Design and analysis of mechanical
systems, thermal-hydraulics, heat
transfer, engineering, analyses

Engineering project management,
planning, scheduling and field
engineering

Design, construction, start-up
and operations project control,
schedule and cost control
systems

Civil/mechanical design and
construction, installation and
inspection

Engineering, construction, opera-
tion, maintenance and project
management systems, nuclear
plant start-up and operations

Engineering and construction
management, cost and scheduling,
quality control, field engineering
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Technical Reviewer Functional Areas of Expertise

Donald Tulodieski Project management/control,
start-up testing, engineering
analysis and design, licensing,
plant reliability analysis

Gary Smith Civil engineering, design and
anclysis, hydraulics, project
management

Douglas Witt Nuclear power plant systems
and mechanical design, safety
analysis, equipment design,
licensing, HELBA, thermal-
hydraulics

Randy Cleland Power plant mechanical design,
piping/hanger design and con-
struction, review and inspec-
tion of mechanical systems,
construction supervision and
management, results engineering

Patrick Longstreth Project and construction
management, administration,
control and planning,
contracting

George Trigilio Design and analysis of waste
treatment systems, health physics,
radiological engineering

Stephen Schreurs Engineering analysis
computational methods, ECCS
evaluation, waste
management, licensing
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Technical Reviewer Functional Areas of Expertise
Farzin Ramezanbeigi Structural and
mechanical engineering,
usage and interpretation of
structural/mechanical
computer codes
Christian Nelson Nuclear power plant
operations, design,
safety analysis, seismic
design evaluation, inspec-
tion program development
3.2.3 5Staff personnel ar~ controlled and their performance evalu-
ated under direct supervision of the LTRs who provide input
to the PM for his review and concurrence.
3.3 Associates

3.3.1 Associates are selected by the LTRs and Project Manager as
required to perform activities requiring specific detailed,
state-of-the-art knowledge of selected scientific and engi-
neering specialties.

3.3.2 Associates are controlled by direct supervision of the LTRs
with assistance as required by other staff personnel.
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Associate Functional Areas
Louis Fusco Nuclear systems engineering

and licensing, equipment quali-
fication, engineering and pro-
ject management, nuclear power
plant operations and management

James Owens Nuclear and fossil power plant

design and construction, nuc-
lear steam supply systems
design and construction, pro-
ject management, control
systems, safeguards, licensing

Stanley Kaut Design review, construction,
testing, operation and licens-
ing of electrical power, in-
strumentation and control
systems and equipment; project
management, plant procedures
development, quality assurance

Edward Beck Nondestructive testing, Level
Il in radiography, ultrasonics,
magnetic particle, liquid
penetrant, materiais testing

Robert Reneau Nondestructive testing, Level 1|
in radiogi aphy, ultrasonics,
magnetic particle, liquid
penetrant, materials testing
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ENGINEERING CONTROL PROCEDURE

ECP SUBJECT:

- §.2 CALCULATION PREPARATION AND CONTROL
REV: 3 DATE: 1/7/83 Wi
PREP, :
pacte 1 _oF _6 Eﬁ 2R o —

l. PURPOSE

This procedure shall be followed in the preparation and control of calcule-

tions, when required by the PQAP. Calculations are to be prepared to

establish or verify designs, design parameters, design criteria, reduce data,
establish performance and economic parameters, and otherwise provide
quantitative information in accordance with accepted analytical and math-
ematical methods.

2. PREPARATION

2. Eoch calculation shall be prepared following occepted engineering
practice and shall include sufficient sketches, notes and explanatory
information to allow any person not familiar with the work, but
technically qualified, to understand it without extensive odditional
inquiry and research.

2.2 Calculations shall be complete and orderly and shall include problem
statement and input requirements such as assumptions, basic criteria,
methodology, data and references, and applicable codes and stand-
ards.  Major equation sources shall be given and the source or
derivation of any uncommon equations introduced in the calculation.

2.3 References shall be listed and identified sufficiently to allow easy
recovery. Title, author, copyright date, edition, etc., shall be
included as necessary identification information.

B-82-15 5.2-1
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SUBJECT:

REV. 3

DATE. 1/7/83 CALCULATION PREPARATION AND CONTROL
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2.4

2.5

All final calculations shall be made on standard Control Sheets
(Attachment A) or on sheets stamped in the lower right corner with
the Control Stamp (Attachment B) with all required information
completed by the originator. A Calculation Cover Sheet (Attach-
ment C) shall also be prepared and attached as sheet 0 of each final
calculation prior to verification and approval.

Computer calculations shall be identified by a Calculation Cover
Sheet with attachments as necessary to define the calculation being
performed, the assumptions and input data used, basic mathematical
models applied and references as appropriate. Computer calculations
shall be be controlled by ECP-5.4, when implemented by the PQAP.

3. VERIFICATION AND APPROVAL

3.1

3.2

B-82-15

Status

Calculations shall be designated as preliminary until verified by
checking ond approved by the Project Manager or his designated
representative, or until he determines that such review and approval
are not required. Preliminary calculations not upgroded to final
culeulation status shall be maintained in a separate file.

Verification
3.2.1 Each final calculation shall be checked by an individual

who has qualifications at least sufficient to originate the
calculation. The checker shall not (1) be the originator or

5.2-2
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ECP- 5.2

SUBJECT:

REV. 3

DATE: 1/7/83

CALCULATION PREPARATION AND CONTROL

. .
PAGE _L.O‘ 6 PREP, RE%BV: £

3.2.2

the originator's immediate superior, (2) have specified a sin-
gular calculational approach, (3) have ruled out certain
considerations, or (4) have established the input for a certain
aspect being verified.

The extent of verification required is a function of the
___importance of the calculation, its complexity, degree of
standardization and relation to the state-of-the-art.
Based on these considerations, the inpul, assumptions, and
method of calculation may be reviewed as well as the
reasonableness of the results. The depth of verification
can range from a detailed check of the whole calculation
to o limited check of the calculation approach and an
alternative or simplified calculation technique.

3.3 Documentation of Verification

B-82-15

3.3.1

To provide a basis for project manager approval and
future traceability, the extent and method of verification
shall be clearly indicated by such methods as check marks
on the original calculation and @ description of the
verification on the Calculation Cover Sheet or a separate
sheet. The checker shall flag all errors. However, only
the originator may alter the original calculation. In all
cases when the propagation of the error is not corrected
in the caiculation or later in the design process, the
originator shall clearly discuss its significance either on
the cover sheet or on the original calculation.

5.2-3
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SUBJECT:

REV: 3

CALCULAT PREP AND CONTR
DATE. 1/7/83 ION PREPARATION CONTROL
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3.4

B-82-.15

'
3.3.2 In cases where only certain aspects of a calculation were

verified either due to the perceived need (Section 3.2) or
any limitations in the qualifications of the checker, this
shall be stated explicitly on the Calculation Cover Sheet
or attachments as necessary.

3.33 After checking, the checker shall sign and date the Calcu-
lation Cover Sheet and each calculation sheet. Any
comments shall be resolved with the originator prior to
signoff.

Approval

The calculation shall then be passed to the Project Manoger or his
designated representative for approval. The extent and method of
verification must be reviewed and determined to be satisfactory prior

1o signoff. The Manager or his designated representative will sign
only the cover sheet,

5.2-6
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ENGINEERING CONTROL PROCEDURE

CALCULATION PREPARATION AND CONTROL

REV: 3 DATE: 1/7/83 A

PAGE _5 _OF _6 pnep}g[eo%;

4. DOCUMENT CONTROL
4.1 Identification

After all approvals have been obtained, the final calculation shall be
assigned a control identification numbe- by the Project Manaoger or
his designated representative in the following format:

XXX XXX XXX
LSequencc number
Subject file identifier
Project identifier"

*Project and subject file identifers are established in the PQAP,

The Project Manager or his designee shall insert the control identi-
fication number on the cover sheet and each page of the final
calculation.

4.2 Retention

The final calculation shall be indexed, Attachment D, and filed in the
appropriate subject file. Calculations shall not be stored loosely but
shall be filed in binders or contained in folders. Distribution shall not
be made unless specific written instructions are issued to the
contrary. Filing ond distribution of final calculotions shall be
controlled by the Project Manager or his designated representative.
Further controls resulting from contractual agreement or project
specific needs may be stated in the PQAP.

B-82-15 5.2-5
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ENGINEERING CONTROL PROCEDURE

ECP-

SUBJECT.
5.2

REV.

CALCULATION PREPARATION AND CONTROL
3 DATE: 1/7/83

PAGE

6 PREPAE

6_oF

5.

‘.

REVISIONS

5.1 Revisions to final calculations shall be made, verified, and approved
in the sarme manner as the original calculation.

5.2 Superceded final calculations shall be so identified and transferred to
a superceded calculation file. This action shall be noted by com-
pleting the "Superceded By" blanks on the Calculation index for the
superceded calculation. Superceded final calculations shall either be
identified as such on each page or shall be securely bound with at
least the cover page so identified.

5.3 Calculation packages may be revised by inserting replocement pages
or additional pages with the revision number added te the Control
LD. number on these pages. Appropriate poge numbers shall be
supplied with subpaoge numbers used if necessary (e.g., 41A, 41B or
41.01, 41.02, etc.). The Page Revision Record, Attachment E, must
be used to record ail removed, reploced or revised pages ond shall be
attached to the Calculation Cover Sheet. Superceded pages shall be
identified as such and transferred to a separate file.

QA AUDIT CHECKLIST

6.1 Audits of the implementation of this procedure shall be conducted by
the PQAE using Audit Checklist ECP-5.2QA, Rev, 2, Attachment F,

B8-82-15 5.2-6
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ECP-5.2, Rev.3, Attachment A

F aasc % TERA
SHEET OF SHEETS
PROJECT NO PREPARED BY. DATE
-;ma. 1D NO. CHECXED BY DATE




ECP-5.2, Rev. 3 Attochment B

CONTROL STAMP

CONTROL ID NO

PRIPLRID EY CA":

VER=EC EY/DaTE
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ECP-5.2, Rev. 3 ATTACHMENT C

CALCULATION COVER SHEET
SUBJECT
: CONT.ID NO
PROJECT NO. OF SHTS.
SUPERCEDES CALC NO.
[Rev NO REVISION ORIGINATOR | DATE | VERIFEDBY | DATE | APPROVED BY| DATE
VERIFICATION

PURPQOSE/INPUT REQUIREMENTS

SOURCES OF DATA, FORMULAE AND REFERENCES

%

(References may be listed on a separate sheet) TERA CORPORATION




DATE

REV.

DATE

TITLE

CALCULATION INDEX

CONT.ID.NO. | REV.
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ECP-5.2, Rev. 3 Attochment E

PAGE REVISION RECORD

CONT. LD. NO. PREPARED BY

4 R—— s GCHECKED BY

SUBJECT

PAGE 1 REV
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ENGINEERING CONTROL PROCEDURE

SUBJECT:
g 8.2 00 AUDIT CHECKLIST FOR CALCULATION PREPARATION
REV. 2 DATE: 1/7/83 AND CONTROL /
: AP ; 4
page 1 _oF_3 PRE;% v 2
I.  PURPOSE

This checklist shall be used by the PQAE to verify the implementation of
ECP-5.2, Calculation Preparation and Control, for those calculations
directly related to Quality Assured Activities as identified in the PQAP. It
shall not be used for any other categories of calculations or types of
activities unless instructions to the contrary are established by the PGAP.

2. CHECKLIST

2.1 References?

2.2 Calculation Cover Sheet and each
page properly prepared and identified

2.3 Verification and approval signatures or
initials?

2.4 Control and identification number
per PQAP?

2.5 Extent of verification indicated?

2.6 Calculation indexed and filed in loose
leaf binder or contained in folders?

2.7 Revisions processed in same manner as
original?

2.8 Superseded calculations identified on

index sheet properly identified ond
filed separately?

B-82-15 5.2QA-1
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ENGINEERING CONTROL PROCEDURE

ECP- 5.2 QA BT

AUDIT CHECKLIST FOR CA 10N PREPARAT ION
REV. 2 DATE. 1/7/83 AND CONTROL , ',
sact_ 2 or 2 mepnﬁ"‘o - ,; X Vi

3. COMMENTS
3.1 Identify calculation(s) used in preparing this checklist, state specific

cause of any unsatisfactory ratings, oand recommend corrective
action, if any.

3.2 Prepared by: Date:

B-82-15 5.2QA-2
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ENGINEERING CONTROL PROCEDURE

SUBJECT:
ECP- 5.2 QA AUDIT CHECKLIST FOR CALCULATION PREPARATION
REV. 2 DATE 1/7/83 . - A
PREFPARBEDBY. 1
page .3 _oF 3 ‘
Jewa— <}
4. FOLLOWUP
4.I Recommended corrective action of item 3.1
satisfactorily implemented?
4.2 If not, state other action taken to resolve the deficiency, or state
rationale justifying no corrective action taken, and if this item is
"~ openor closed. -
4.3 Prepared by: Date:
B-82-15 5.2QA-3
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DOUGLAS M. WITT
Senior Mechanical Engineer

Education

M.S. Mechanical Engineering, lllinois Institute of Technology
B.5. Mechanical Engineering, lllinois Institute of Technology

Summary of Experience

Mr. Witt has more than |5 years of experience in the nuclear engineering and consulting
field. His project work in this area has included safety sequence analysis, licensing,
system design, equipment design, pipe rupture analysis, and procurement., He has
managed and participated in numerous projects for several corporate organizations with
responsibility for technical services and financial management. In addition, he has
provided special technical services for an advanced analysis group performing thermal
hydraulic analysis for nuclear and fossil power plants, and has served as technical manager
for a design organization of more than 100 engineers,

1983 Senior Mechan:~al Engineer, TERA Corporation.

Manager, Structural Design Division, EDS Nuclear. Responsible for
structural design services for operating nuclear plant backfit and for
design modification and analytical qualification associated with licensing
upgrades.

Manager, Advanced Analysis Section, EDS Nuclear. Managed analysis
efforts to define thermal hydraulic forcing functions for plant structures
and systems subjected to transients associated with both abnormal
occurrences and anticipated operational conditions.

Project Manager, EDS Nuclear. Provided technical direction on multi-
discipline projects for construction-stage and operating nuclear plants.
Projects included both PWRs and BWRs with integrated design and
analysis activities including safety sequence analysis, licensing, system
design, pipe rupture mitigation, piping system qualification and design.

1972 - 1973 Industrial Consultant, Argonne National Laboratory. Designed mechani-
cal test facilities, and test programs for equipment and components
utilized in the sodium fast breeder program,

1971 - 1972 Mechanical Engineer, Projects Group, Sargent and Lundy. Directed
interfacing mechanical design efforts for safety-related systems within
the NSSS vendor scope of supply.

1967 - 1971 United States Navy, Nuclear Power Program. Completed tour of duty as
Director, Heat Transfer and Fluid Flow Division at the nuclear training
command with responsibility for establishing qualifications and imple-
menting a training and testing program to qualify personnel.

(1/83)1
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DOUGLAS M, WITT Page 2

Registrations
Registered Profassional Enginesr - Mechanical Engineering, California and lllinois

Professional Aftiliatisn:

American Society of Mechanical Engineers

(1/83)1
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RANDY S. CLELAND

Project Engineer

Education

M.A, Business Administration, Sangamon State University
B.S. Mechanical Engineering, Purdue University
Summary of Experience

Mr. Cleland has over ten years of experience in the design, construction, operation, end
maintenance of power generation facilities with emphasis on mechanical engineering,
construction management and esults engineering.

I983 - Present Project Engineer - TERA Corporation. Responsible for providing
constructisn management and plant operations support services.

1975 - 1983 Results Engineering Supervisor, Coffeen Power Station, Central Illinois
Public Service Company. Responsible for coal fired power plant
operating efficiency, instrumert and control maintenance, and
laboratory activities. Developed parformance test procedures, periodic
testing programs, equipment inspection procedures, and preventive main-
tenance programs. Recommended improvements in operating procedures
and managed plant betterment projects.

Mechanical Engineer, Power Plant Construction. Responsible for review
and monitoring of mechanical design portion of a major fossil fueled
power plant and other operating station additions.

Area Cdn:frucﬁm Engineer, Power Plant Construction. Responsible for
contractor management and monitering of various ~onstruction activities
for a major fossil fueled power plant.

1971 - 1975 Cooperative Engineer, Sargent and Lundy Engineers. Completed work-
study program which includad positions as drcftsman, designer, assistant
engineer, and mechanical engineer on nuclear and fossil power plant
design projects.

Registration

Registered Professional Engineer - lllinois
Professional Affiliations

American Society of Mechanical Engineers

Tau Beta Pi, Engineering Honorary Society
Pi Tou Sigma, Mechanical Engineering Honorary Society

%
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PATRICK LONGSTRETH
Senior Engineer - Project and Construction Mancgement

Education

M.B.A, Management, Golden Gate University, San Francisco
B.S. Industrial Construction Management, Colorado State University

Summary of Experience

Mr. Longstreth has more than fourteen years experience in project and construction
management. He has worked on a variety of projects including power plants, a fuei
maintenance and examination facility, and a hazardous waste management facility. His
experience has involved project management, administration, control and planning as well
as contracting and claims. Mr. Longstreth also developed and implemented an Integrated
Computerized Cost Reporting System for the Fast Flux Test Facility; the system included

all Field C

Cost and Control Reports.
1981 - Present Senior Engineer, TERA Corporation.

1967 - 1981 Assistant Estimator to Project Services Manager, Bechtel Group of
Companies.

1980 - 1981 Project Engineer and Project Services Manager. Project Engineer for o

Department of Energy Breeder Reactor Program at a fuel maintenance
and examination facility. The project was a mechanical/electrical
contract worth 540 million. As Project Services Manager was responsi-
ble for project services--accounting, administration, cost and schedule
engineering, legal, and insurance--for IT Corporation's Lovisiana Hu-ard-
ous Waste Management Facility.

1977 - 1980 Manager of Planning and Scheduling, Hydro and Community Facilities
Division. Was responsible for all aspects of planning and control on

numerous hydroeiectric, transportation, community, commercial, and
infrastructure projects.

1974 - 1977 Manager of Planning and Scheduling, San Francisco Power Division.
Responsible for planning functions on numerous power plant projects.
Developed System Basis Scheduling Engineering/Procurement methods
for the San Francisco Power Divisior.

1967 - 1974 Cost Engineer, Estimator. Worked on numerous power industry projects
involving contracting, change orders, and claims.

Professional Associations

American Association of Cost Engineers
International Association of Professional Planners and Schedulers
Project Managers Institute

CORPORATION




GEORGE JOSEPH TRIGILIO, JR.
Engineering Manager

Education
B.S. Chemical Engineering, Northeastern University, Beston, Massachusetts

Chemical Engineering Technology, Franklin Institute of Technology, Boston,
Massachusetts

Summary of Experience

Mr. Trigilio has held numerous management and technical positions of increasing
responsibilities, MHe is presently dicects o multi-disciplined team of senior level
professionals. Mr. Trigilio's technical expertise is in the design of waste treatment
systems. He has worked extensively in the design ond analysis of radioactive waste
frectment systems for nuclear power plants and has been involved in the design,
specification and purchase of waste treatment system components for numerous utility
plants. _In_oddition, -he has-—supervised o research ond development department and
managed the technical and licensing requiremients for a fleet of radioactive waste
shipping casks used in the transportation of power plant wastes.

1979 - Present Engineering Manager - Waste Management Services Division, TERA
Corporation. Responsibilities include all engineering aspects of the
radwaste generation and disposal cycle with extensive involvement in the
design and analysis of rodwaste treatment systems, low-level waste
storage facilities and the economic and engineering violability of volume
reduction systems. During this time period a study was begun for the
Nuclear Regulatory Commission which resulted in his authoring NUREG-
2206 which represents a comprehensive completion and data base of
volume reduction techniques for low-level radioactive waste,

1977 - 1979 Engineering Group Manager, Hittman Nuclear & Development Corpora-
tion, Columbia, Maryland. Responsibilities included department budge-
tary control, technical direction, and personnel supervision of: the Engi-
neering Design; Research, Development anc Testing; and the Plann-
ing/Scheduling and Document Control sections. Additionally, was Pro-
ject Manager for a Shipping Cask project, with direct responsibility for
all corporate radioactive waste shipping container design, safety
analyses, and Nuclear Regulatory licensing certification,

1975 - 1977 Analysis Group Lead Engineer, Brown & Root, Incorporated, Houston,
Texas. Responsible for supervising the development of @ major progrom
te simulate the operation of a Radioactive Waste Treatment system.
Assisted in the preparation of an Eavironmental Report for licensing of a
multiple-unit nuclear site, involving economic evaluation of power
production alternatives and calculation of isotopic dispersion.

%
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GEORGE JOSEPH TRIGILIO, JR. Page 2

1972 - 1975 Engineer, Stone & Webster Engineering Corporation, Boston, Massachu-
setts. Responsible for determining the capital cost and operating eco-
nomics of three processes for BTX extraction from reformatted and/or
pyrolysis feed stocks.

Assistant to the Head of Computational Methods Specialist. Prepared

the specification for the purchase and assisted in the design of an Off-
Gas treatment system. Co-authored a curve fitting program.,

Professional Affiliations

American Institute of Chemical Engineers

American Nuclear Society

National Energy Coordinating Committee of the American Institute of Chemical Engi-
neers (past member)

Board of Directors of Harris County Municipal Utility District #5 (past President)

%
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STEPHEN F. SCHREURS
Project Manoger, Waste Management Services Division

Education
B.S. University of Massachusetts, Chemical Engineering

Summary of Experience

Mr. Schreurs has nine years of nuclear experience in the area of radwaste processing,
design, analysis and disposal. This experience has included both engineering analysis and
group managerial responsibilities for private and governmental organizations. He has
developed computerized analytical models of ECCS, CSS, and boron recovery systems.
Mr. Schreurs has been involved in all facets of the nuclear waste problem, especially the
immobilization and disposal of high-level and transuranic wastes and the solidification,
packaging and disposal of low-leve! radioactive wastes.

1980 Project Manager, Waste Management Services Division, TERA Corpo-
ration. Primary respons.ilities include radwaste system evaluation and
analysis.

1977 - 1980 Project Manager, Performance Analysis Section, High-Level Waste Li-

censiivy Branch, Division of Waste Management, Office of Nuclear

Material Sofety and Safeguards, U.S. Nuclear Regulatory Commission.

Responsibilities included developing a capability to analyze the perform-

ance of a deep geologic nuclear waste repository. Mr. Schreurs assisted

in the development of the proposed 10 CFR 60 regulation, along with the

- accompanying regulatory documents (i.e. regulatory guides and stoff

technical positions), and interfaced with other government agencies on

matters concerning the performance cssessment of repositories. He also

monitored the technical aspects of contracts related to deep geologic
repositories which were sponsored by : .ther NRC offices.

1976 - 1977 Computational Methods Specialist and Sampling Systems Specialist,
Process Engineering Specialty Group, Nuclear Industries Division, Stone
and Webster Engineering Corporation. Major activities consisted of
reviewing and updating specifications for buying sampling systems;
laboratory testing of simulated nuclear piant radiocactive wastes; prepa-
ration of sections pertaining to the processing systems for a PSAR of an

_ Italian nuclear power plant; and modeling the CSS for redesign using
eductors for pH control instead of injection pumps.

1972 - 1976 Computational Methods Specialist, Process Engineering Specialty Group,
Nuclear Industries Division, Stone and Webster Engineering Corporation.
Supervised the Computer Section of the Process Engineering Group.
Responsible for modeling the complete radioactive waste system for
BWRs (i.e. reactor core to drums); modeling and refining the existing
computer program for the boron recovery systems in PWRs, and
modeling other chemical process systems for nuclear power plants (e.g.
waste evaporators and demineralizers). Further responsibilities included
recruitment, managing the engineer-in-training program for the group,
cEmd teaching refresher courses in math for the Professional Engineers

xam,
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STEPHEN F. SCHREURS Page 2
Licenses

E.L.T. portion of professional engineer

Societies

American Institute of Chemical Engineers - Full Member

Publications

Schreurs, S.; "Overview of the High-Level and Transuranic Weste Branch Modeling
Effort," U.S. Nuclear Regulatory Commission, 1978

Contributing author to "Techaical Writing Style Guide," NUREG-0650, U.S. Nuclear
. Regulatory Commission, November 1979,

10/82(1)
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FARZIN RAMEZANBEIGI
Civil/Structural Engineer

Education

B.S. Structural Engineering, San Francisco State University

Summary of Experience

1782 - Present  'vil Engineer, TERA Corporation. Responsibilities include usage and
interpretation of structural computer codes such as SAP IV, SAP V, and
ADLPIPE.

1982 Teaching Assistant, San Francisco State University. Resporsible for

assisting advisor in use of computerized systems for engineering applica-
tions.

1981 - 1982 Assistant, Billman Construction Corporation. Assisted owner of this

small business in determining technical engineering requirements for

residential buildings. Also performed a wide range of general construc-
tion duties.

2/83 (1)
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CHRISTIAN C. NELSON
SENIOR REACTOR OPERATIONS ENGINEER

EDUCATION
B.S. Naval Engineering, U.S. Naval Academy

SUMMARY OF EXPERIENCE

Mr. Nelson has over twelve years of experience in the nuclear erergy field. At
the NRC he was responsible for maintaining an effective program for the
inspection of operating nuclear power plants. He has mancged numerous safety
and environmental evaluations associated with operating nuclear power plants.
He directed a multidisciplinary engineering team in reviewing implementation of
TMI Lessons Learned at operating reactors. He has also been lead engineer in
resolving several generic safety issves.

1983 - Present  Senior Reactor Operations Engineer - TERA Corporation.

1975 - 1983 Operating Reactors Project Manager, Office of Nuclear
Reactor Regulation, NRC. Responsible for directing and
performing evaluations of licensing issues for numerous
operating power plants. In particular coordinated safety
evaluations for power upgrades, seismic “asign reviews and
increases in spent fuel storage capacity. Responsible for
resolution of various technical! issues including PWR moderator
dilution, station blackout procedures and natural circulation
cooldown,

Senior Reactor Operations Engineer, Office of Inspection and
Enforcement, NRC, Responsible for managing the operating
reactor inspection program to assure proper emphasis on the
priority among inspections, balance inspection requirements
with manpower resources and integrate the inspection program
with other NRC activities.

Team Leader, Lessons Learned Iimplementation Review, NR.C.
Directed review of TmI Category A Lessons Learned
implementation at a!l Combustion Enqineering and early
Westinghouse designed power reactors.

1970 - 1975 Officer, U.S. Navy. Served as engineering officer during four
deterrent pairols and shipyard overhaul aboard @ nuclear
powered submarine. Qualified in submarines.

AWARDS

NRC Special Achievement Award for monaging evaluation of GETR seismic
issues and representing NRC evaluation at public hearing.

TERA CORPORATION



.OUIS L. FUSCO, JR.
Senior Associate Engineer

Education

0 8 Ocean Engineering, U.S. Naval Academy

Summary of Experience

Mr. Fusco has had over eight years of nuclear engineering experience, with emphasis on
equipment qualification, systems engineering, licensing and project management.

Present Senior Associate Engineer, TERA Corporation.

I981 - Present Serior Engineer, Western OMTEC Corporation. Responsible for the
preparction of field change instructions to operations and instruction
sites.

Staff Engineer, NUS Corporation. Assigned as on-site technical
consultant to the Sacramento Municipal Utility District, in responding to
the environmental qualification of Class IE electrical equipment at
Rancho Seco Nuclear Power Plant. Responsible for equipment inspec-
tion, record and test reviews, and vendor/client interface. Also
responsible for nulcear engineering studies and evaluations in areas such
as nuclear process system design and operation, seismic qualification,
radioactive waste, shielding and licensing.

1980 - 1281 Senior Engineer, EDS Nuclear, Inc. Nuciear systems engineering and
licensing lead responsible for the direction and supervision of up to eight
engineers on three major projects. Review and preparation of FSAR
chapters on electrical and control systems. Responsible 1.or nuclear
system piping rupture postulation with interaction analysis and protec-
tion of unacceptable scenarios. Responsible for NUREG-0660 reviews
for nuclear utility clients.

1975 - 1980 Lieutenant, U.S. Navy. Qualified as engineer officer, officer of the deck
and engineering officer of the watch on a nuclear-powered fast attack
submarine. Major division officer assignments included: Main Propulsion
Assistant, Damage Control Assistant, Reactor Controls Officer,
Chemistry and Radiological Controls Officer, and Sonar Officer.
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STANLEY W. KAUT
Associate Electrical Engineer

Education

B.S. Electrical Engineering, Pochester Institute of Technology

Summary of Experience

Mr. Kout has had 20 years of diversified engineering experience with emphasis in design
review, construction, testing, operation, licensing and quality assurance of electrical
power, instrumentation and control systems and equipment. He has made continuous
contributions to the nuclear power industry since his involverment with the BWR turnkey
program. His experience with electrical power includes the installation, testing, and
servicing of substations, motor control centers, switchgear, power trnasformers, motors,
generators, D.C. battery systems, bus duct, cabling and related metering, and relaying.
His experience with instrumentation and control includes the installation, testing, design,
calibration, and maintenance of process systems and equipment that measure such
variables as level, flow, pressure, temperature, and vibration; and of nuclear systems such
as neutron monitoring, area and process radiation monitoring, and rod control. Mr. Kaut
has also had significant experience with design review, plant procedures and Quality
Assurance (QA). He has directed a technical group responsible for providing design review
services to nuclear utilities. The services have been directed toward providing an
independent assessment of plant safety, operability, maintainability, inspectability, and
availability features. Mr. Kaut has developed procedure programs for several BWR and
PWF. power plants providing for the administrative control of plant personnel during
startup testing, operation, maintenance or on-line surveillance testing. Mr. Kaut's
involvement with quality (QA/QC) ‘ncludes first-hand experience performing QC
activities in manufacturing shops, electrical equinment installation sites and at nuclear
power plant construction sites. He has been involved in the development and review of
quality programs and procedures (including training) for AE's utilities, and manufacturing
organizations. He has participated in many audits and is certified as a lead auditor.

Present Associate Electrical Engineer, TERA Corporation.
1975 - Present  Manage:, Systems Engineering, NUTECH.

1970 - 1975 Manager of Projects, Nuciear Services Corporation.
1963 - 1970 Field Engineer, General Electric Company.

Registration

Electrical Engineer, State of California
Nuclear Engineer, State of California
Control System Engineer, State of California
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JAMES I, OWENS
Principal Associate Engineer

Education

B.S.E.E lowa State University
Advanced Engineering Program, General Electric Company

Summary of Experience

Mr. Owens has had over 30 years of experience in the design and construction of power
plants - fossil and nuclear. He was General Manager Production Engineering and
Construction for a major utility with responsibility for generation planning, as well as
design and construction of all production facilities. In this capacity he functioned as a
member of the utility executive stoff and worked with AEs, suppliers, NRC, other
regulatory bodies and interfaced with the public. e has had major responsibility for cost
and schedule performance.

1982 - Present Principal Associate Engineer, TERA Corporation.

1979 - 1982 General Manager, Production Engineering and Construction, Delmarva
Power & Light Company. Responsible for the design and construction of
a 500MWe coal fired power plant and the conversion of a two unit oil
fired plant to coal, as well as additions and improvements to the existing
system.

1978 - 1979 Manager, Production Engineering & Construction, Delmarva Power &
Light Company. Responsible for plannning new facilities and all
preliminary engireering and licensing work on a 500MWe coai fired
power plant.

1976 - 1978 Manager, Power Plant Design, Delmarva Power & Light Company.
Responsible for the specification, bidding, end evaluation of twin unit
Nuclear Steam Supply Systems and preliminary design of BOP,

1973 - 1976 Project Manager, Summit Nuclear Power Plant, Dalmarva Power & Light
Company. Staffed the Project Organization, negotiated contracts for
the NSS55, Turbine Generator, and most major auxiliaries. Directed
Preliminary Design and Licensing through the Construction Permit for
twin HTGRs. Responsible for nuclear engineering for the station.

1950 - 1972 General Electric Company, Gibbs and Hill and Gereral Atomic Company.
Engineering and managerial ossignments included development of control
systems for Peach Bottom & Dresden Nuclear Power Plants and the Sea
Wolf nuclear submarine, and preparation of PSARs for sixteen research
and test reactors.

Profes<.onal Affiliations

Registered Professional Engineer, New York
Member, American Nuclear Society

Member, IEEE

Member, EPRI Nuclear Divisional Committee

%
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EDWARD M. BECK
Principe! Associate Engineer, Nondestructive Testing

Education

8.C.E. Auburn University

Summary of Experience

Mr. Beck has over |5 years experience in the area of nondestructive testing. He has been
responsible for the direction and management of several major projects. He has
distinguished himself by serving as Section Chairman and Director of the AWS and ASNT.

Present Principal Associate Engineer, Nondestructive Testing

1978 - Prasent  Assistant Vice President, Corporate Consultant/Metals, Radiation Sofety
Officer for Carolinas. Responsible for the development of new
techniques and services. Responsible to the Director of Engineering for
the approval of all NDE procedures established in the Engineering
Procedures Manual. Responsible to the Director of Engineering for
approval of all NDE Level |l candidates.

1976 - 1978 Manager of NDE Services - Charlotte Branch, Law Engineering Testing
Company. Managed nondestructive testing services for the District.
Responsible for Virginia and Carolinas.

1972 - 1975 Project Manager, Law Engineering Testing Company. Administered and
controlled radiographic, magnetic particle, and dye penetrant investiga-
tions for the Brunswick Steam and Electric Plant. Responsible for the
supervision of up to 25 engineering technicians.

1968 - 1272 Manager of the Nondestructive Testing Department, Georgia Division,
Law Engineering Testing Company. Administered and controlled all
work which included radiography, ultrasonic, and magnetic particle
investigation, dye penetrant tests and in general, all metal inspection in
building and construction.

1964 - 1967 Assistant to Chief of Operations, United States Public Service
Commission.

Certif ications/Registrations

Professiona! Engineer, North Carolina and New York
Level IIl ASNT certification in vltrasonic, radiographic, liquid penetrant and magnetic
particle testing. -

Professional Associations

American Welding Society - past Section Chairman and Director
American Society for Nondestructive Testing - past Section Director
American Society of Mechanical Engineers

American Institute of Steel Construction

American Society for Metals

Numerous technical committees and task forces

%
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ROBERT A. RENEAU
Associate Engineer, Nondestructive Testing

Education

B.C.E. Georgia Tech

S.mmary of Experience

Mr. Reneau has ten years experience in the areas of nondestructive examination and
material testing. He has been responsible for the direction and supervision of engineers
and technicians performing radiographic, magnetic particle, liquid penetrant, and
vitrasonic evaluations on several major industry and nuclear projects.

Present Associate Engineer, Nondestructive Testing, TERA Corporation.

1980 - Present Engineer, Law Engineering Testing Company. Technical responsibility
for metals services of Charlotte, North Carolina branch.

1975 - 1980 Service Engineer, Westinghouse Electric Corporation. Provided
technical assistance during disassembly, reassembly, and operation of
power generation equipment including steam turbines and generators for
utility and industrial customers in U.S. and abroad. In oddition to
technical responsibilities, duties included supervision, scheduling and
cost accounting.

1974 - 1975 Project Manager, Law Engineering Testing Company. Responsible for
supervision of engineering technicians performing radiographic, magnetic
particle, and dye penetrant evaluations during construction of Brunswick
Steam Electric Plant.

1973 - 1974 Branch Engineer. Law Engireering Testing Company.  Technicai

responsibilities for soil and foundation engineering activities including
the test pile programs and foundation investigations for the LMFBR.

Certif ications/Registrations

Professional Engineer, North Carolina

Level Il ASNT certification in radiographic, magnetic particle, liquid penetrant and
ultrasonic testing.

Professional Assoications
American Welding Society

American Society for Metals
The American Institute of Plant Engineers
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S e 3 NUCLEAR REGULATURY COMMISSION
4 ' .; WASHINGTON, ©. C. 20888
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25 R Febryar, 22, 1982

Trant

Docket Nos: 50-329 OM, OL
and 50-330 OM, OL

APPLICANT: Consumers Power Company
FACILITY: Midland Plant, Units 1 and 2

SUBJECT: REVISION 1 OF TERA CORPORATION'S PROJECT

. QUALITY ASSURANCE AND ENGINEERING PROGRAM
PLANS FOR THE MIDLAND INDEPENDENT DESIGN
AND CONSTRUCTION VERIFICATION PROGRAM

A letter of February 9, 1983, from the Tera Corporation transmits to the NRC
copies of their Procject Quality Assurance Plan, Revision 1, and Engineerin?
Program Pian, Revision 1, for the Independent Design and Construction Verifi-
cation Program to be performed on Midland Plant, Units 1 and 2. Revision 0
correction pages are also transmitted.

Copias of the February 2, 1983, lettar and transmitted documents are enclosed
for Jocketing and future reference purposes.

E & Litonsons

arl §. Hood, Project Manager
/ Licensing Branch ho., &
Division of Licensing

Enclosures:
As stated

cc: See next page



MIDLAND

Mr. J. W. Cook w/0 encl,.
Vice President

Consumers Power Company
1945 west Parnall Road
Jackson, Michigan 49201

cc:

Michael I. Miller, £sq. w/0 encl.

Ronald G, Zamarin, Esq.

Alan S. Farnell, Esq.

Isham, Lincoln & Beale

Three First National Plaza,
Slst floor

Chicago, I11inois 60602

James E. Brunner, £sq. w/0 encl.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 435201

Ms. HMary Sinclair w/encl.
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman w,encl.

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall w/encl
Route 10
Midland, Michigan 48640

Mr. Roger W. Huston w/0 encl
Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. R. B. Borsum w/0 encl.
Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn w/encl
Suite 3700

Three First National Plaza
Chicago, I1linois 60602

Mr. Don van Farrowe, Chief w/0 encl.
Division of Radiolcgical Health
Department of Public Health

P.0. Box 33035

Lansing, Michigan 48909

Mr., Steve Gadler w/encl.
2120 Carter Avenue
St Paul, Minnesota 55108

U.S. Nuclear Regulatory Commission w/0 encl,
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Ms, Barbara Stamiris k6 w/encl.
5795 N. River
Freeland, Michigan 48623

Mr. Paul A, Perry, Secretary w/o encl.
Consumers Power Company

212 W. Michigan Avenue

Jackson, Michigan 49201

Mr. Walt Apley w/o0 encl

c/0 Mr. Max Clausen

Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

SIGMA IV Buflding

Richland, Washington 99352

Mr. 1. Charak, Manager w/o encl,
NRC Assistance Project

Argonne National Laboratory

9700 South Cass Avenue

Argonne, I1Tfnois 60439

James G. Keppler, Regional Administrator

U.S. Nuglear Regulatory Commission, -
Region III -

799 Roosevelt Road

Glen Ellyn, I11incis 60137 w/0 encl.
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cc: Lee L. Bishop /enc),
Harmon & Weiss
1725 1 Street, N.W., Suite 506
Washington, D. C. 20006

Mr. Ron Callen w/0 enc)

Michigan Public Service Commission
6545 Mercantile way

P.0. Box 30221

Lansing, Michigan 48909

Mr. Paul Rau w/o encl.
Midland Daily News

124 McDonald Street
Midland, Michigan 48640

2'111e Pirner Garde w/enc].
Director, Citizens Clinic

for Accountable Government
Government Accountability Porject
Institute for Policy Studies
1501 Que Street, N.W.
Washington, D. C. 20009



Supplemental page to the Midland OM, OL Service List

"r. Jo a- COO& The 3 -

cc: Commander, Naval Surface Weapons Center /o encl.
ATTN. P, C. Huang
White Oak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager w/o encl.
Facility Design Engineering

Energy Technoiogy Engineerino Center
P.0. Box 1449

Canoga Park, California 91304

Mr. Neil Gehring w/o0 encl.
U.S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226

Charles Bechhoefer, £5q. w/encl.
Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
washington, D. C. 20555

Or. Frederick P, Cowan w/encl.
Apt. B-125

6125 N. Verde Trail

Boca Raton, Florida 33433

Jerry Harbour, £sq. w/encl.
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, 0. C. 20555

Geotechnical Engineers, Inc. w/0 encl.
ATTN: DOr, Steve J. Poulos

1017 Main Street

Winchester, Massachusetts 01890
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PROJECT INSTRUCTION

pl-_3201 .005 SUBJECT: Engineering Program Plan
.- Midland Independent Design and
REV: 0 DATE: 11/29/82 Congtrugtion Verification Program
3 " VED
PAGE 1 of 80 PREPARED BY—: ML\,""
| e s ’
1.0 GENERAL

1.I BACKGROUND AND PURPOSE

The Nuclear Regulatory Commission (NRC) issued a letter un July 9, 1982 which
requested ihat Consumers Power Company (CPC) provide for an independent
assessment of the design odequacy of the Midland plent. CPC responded to this
request on October 5, |982 by submitting an outline of the scope of a proposed
independent review program. A public meeting was held on October 25, 1982 at
the NRC's Bethesda, Maryland offices to discuss details of the proposed program.
During this meeting, the NRC requested that the scope of the independent design
assessment program be expanded, including an cssessment of the quality of
construction,

TERA Corporation has been selected by CPC and approved by the NRC to scope,
manage, and implement the Midiand Independent Design and Construction
Verification (IDCV) Program. The selection of TERA is based upon the firm's
technical qualifications, experience, and independence from the Midland project
including all individuals who may contribute to the IDCV Program.

This project instruction, or Engineering Program Plan (the Plan), has been
established to outline the scope, philosophy of review, methodology,
independence requirements, organization, contrul, documentation, reporting, and
quality assurance requirements for the Midland lDC\tProgrom.

The IDCV approach selected is a review and evaluation of a detailed "vertical
slice” of the Midland project with a focus on providing an overall assessment of
the quality of the gcsig\.md the constructed plant. Therefore, the primary
emphasis of the IDCV evaluaticn is on the end results of the design and

0C-82-13



PROJECT INSTRUCTION

pl._3201 .CO9 SUBJECT: Engineering Program Plan
Midland Independent Design and
REV: O DATE: 11/29/82 Construction Verification Program
2 80 Y: | APPROVED avg
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[ -

in Sections 1.3 and 3.1.2 of this Plan were incorporated to develop the initial
matrix. The design areas of the IDV review matrix for the AFW system are
divided into three major divisions: AFW system performance requirements, AFW
-vstem prctection features, and structures that house the AFW system. The
design areas aoddressed within each of these major divisions are discussed in
Sactions 3.1.3.1, 3.1.3.2, and 2.1.3.3 of this Plan, respectively. As previously
mentioned, the identified review scope is subject to change depending upon the
IDV program findings.

Because the AFW system sample selection interfaces with other systerns, it is
necessary to define the boundaries for items within the scope of the IDV. In
general for the AFW system, the selection was made to include all components
identified as being part of the AFW systerm on Bechtel P&ID drawing M439
sheets 3A and 3B, revision 9. Specific interface points are as foilows:

DC-82-13
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AFW SYSTEM SAMPLE SELECTION BOUNDARIES

‘nterface Point {(component

Interfacing System included in AFW)

Main Steam Valves 074 and 077 |

~SSS Steam Generator Nozzles

Service Water A Valve 283

Service Water B Valve 282
it 2 Cordansore-Tank{fram)— — Valve 008

Cendenser Hotwells Valve 006

Unit ! Condensate Tank (return) Vaive 019

Coolmg Pond (refum) Valve 017

ac/de Power System 2 Breaker or fuse interfacing AFW

. components with power source

ESFAS AFW actuation system and FOGG

Main FW Loop A Valve 303

Vents and Drains First Valve

HVAC

NOTES:

l. P&ID M-432, Sheet 1A, Nevision

2. Power supplies dedicated to AFW system are within sample selection
boundaries.

DC-82-13
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TERA CORPORATION
QUALITY ASSURANCE PROGRAM

Midland Independent Design and
Construction Verification
Program

Engineering Program Plan
v 3281 -008

DOCUMENT REVISION RECORD
REV DATE DESCRIPTION OF CHANGES
Pg. 1 - uUpdate status of NRC approval of TERA Corporation:
] 2/9/83 deleted “"and approved by the NRC",

replaced with, “subject to NRC approval® .-

Pg. 24- Update reference to P&ID M439:
added, "revisiocn 9" after 3A and changed rev. 9 to
rev. 10 after 38

Po. 25- Add System Selection Boundary for HVAC:
add, "AFW pump room fan coolers and associated
ductwork and supports"
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1.0 GENERAL

.1 BACKGROUND AND PURPOSE

The Nuciear Regulatory Ccmmission (NRC) issued a letter on July 9, 1982 which
requested that Consumers Power Company (CPC) provide for an independent
assessment of the design adequacy of the Midland plant. CPC responded to this
request on October 5, 1982 by submitting an outline of the scope of a proposed
independent review program. A public meteﬁng was held on October 25, 1582 at
the NRC's Bethesda, Maryland offices to discuss details of the proposed pregram.
During this meeting, the NRC requested that the scope of the independent design
assessment program be expanded, including an assessment of the quality of
construction.

TERA Corporation has been selected by CPC, ubject to NRC approval, to scope,
manage, and implement the Midland Independent Design and Construction
Verification (IDCV) Program. The selection of TERA is based upon the firm's |1
technical qualifications, e tperience, and independence from the Midland project
including all individuals who may contribute to the IDCV Program.

This project instruction, or Engineering Program Plan (the Plan), has been
established to outline the scope, philosophy of review, methodology,
independence requirements, organization, control, dScumentation, reporting, and
quality assurance requirements for the Midland IDCV Program.,

The IDCV opproach selected is o review ond evaluation of a detailed "vertical
slice" of the Midland project with a focus on providing an overall assessment of
the quality of the design and the constructed plant. Tharefore, the primary
emphasis of the IDCV evoluation is on the end results of the design and
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construction process and not on an evaluation of the process itself which is
typical of the more common quality assurance audit. The "vertical slice"
constitutes a carefully selected sample of two safety systems from which the
results of the IDCV may be extrapolated to other similariy designed ond
constructed systems. Thus, the ICCV is intended to procvide the necessary
assurance to CPC, NRC, and the public that the Midland Plant is designed and
constructed such that it is capable to function in occordance with its safety
design bases and that applicable licensing commitments have been properly
implemented.

1.2 OVERVIEW OF IDCV SCOPE

The Midland DCV consists of two major components: the Independent Design
Verification (IDV) Program and the Independent Consiruciion Verification ({{m))
Program. The Unit 2 auxiliary feedwater (AFW) system and the (secon<’ system -
to be supplied) have been selected as applicable samples of the design
engineering and construction efforts at the Midland plont. These systems were
selected based upon the system selection criteria discussed in Section 1.3 of this

Plan.

The scope of review corresponds directly to the design and cons ruction chains,
oddressing major activities and outputs of the various contributing engineering
and construction disciplines. Accordingly, the design and construction prucess,
from concept to installation, hydros, functional and preoperational testing will
be evoluated. Interfaces between CPC, Babcock ard Wilcox (B&W), the nuclear
steam system supplier (NSSS) vendor, Bechtel, the architect-engineer (A-E), and
other contractors will be identified and evaluated relative to such items as the
proper transfer md'interp'rctaﬁon of design or construction information.
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INITIAL SAMPLE REVIEW MATRIX FOR THE AUXILIARY FEEDWATER SYSTEM
MIDLAND INDEPENDENT DESIGN VERIFICATION PROGRAM

DESIGN AREA §,~

Il AFW SYSTEM ERFQRMANgg REQUIREMENTS

SYSTEM OPERATING LIMITS

ACCIDENT ANALYSIS CONSIDERATIONS
SINGLE FAILURE

TECHNICA. SPECIFICATIONS

X“XX

SYSTEM ALIGNMENT/SWITCHOVER
REMOTE OPERATION AND SHUTDOWN
SYSTEM ISOLATION/INTERLOCKS
OVERPRESSURE PROTECTION

M X X X

COMPONENT FUNCTIONAL REQUIREMENTS
SYSTEM HYDRAULIC DESIGN

SYSTEM HEAT REMOVAL CAPABILITY
COOLING REQUIREMENTS

X X X X

WATER SUPPLIES

PRESERVICE TESTING/CAPASILITY FOR
OPERATIONAL TESTING

POWER SUPPLIES
ELECTRICAL CHARACTERISTICS
PROTECTIVE DEVICES/SETTINGS

3

INSTRUMENTATION
CONTROL SYSTEMS
ACTUATION SYSTEMS
NDE COMMITMENTS
MATERIALS SELECTION

PEE R .

FIGURE 1.2-20



INITIAL SAMPLE REVIEW MATRIX FOR THE AUXILIARY FEEDWATER SYSTEM
MIDLAND INDEPENDENT DESIGN VERIFICATION PROGRAM (CONTINUED)

DESICN AREA §

. AFW SYSTEM PROTECT FEAT

SEISMIC DESIGN
o PRESSURE BOUNDARY
e PIPE/EGUIPMENT SUPPORT
o EQUIPMENT GUALIFICATION

*’XXX

»x

HIGH ENERGY LINE BREAK ACCIDENT
o PIPE WHIP i
e JET IMPINGEMENT

»x X

ENVIRONMENTAL PROTECTION X
e ENVIRONMENTAL ENVELOPES X
o EQUIPMENT GUALIFICATION X
e HVAC DESIGN x

FIRE PROTECTION X

MISSILE PROTECTION X

SYSTEMS INTERACTION X

m. sIR THAT THE AFW SY

SEISMIC DESIGN/INPUT TO EQUIPMENT

WIND & TORNADO DESIGN/MISSILE PROTECTION

FLOOD PROTECTION

HELBA LOADS

CIVIL/STRUCTURAL DESICN CONSIDERATIONS
o FOUNDATIONS
e CONCRETE/STEEL DESICN
o TANKS . .

X % % X | X X X X
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INITIAL SAMPLE REVIEW MATRIX FOR THE AUXILIARY FEEDWATER SYSTEM
MIDLAND INDEPENDENT DESIGN VER! - ICATION PROGRAM
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Figure 1.2-1 shows the inter-relationship between the Midland design and
construction process and the Midland IDCV program. Figures 1.2-2a, 1.2-2b and
'1.2-3 present the IDCV scope in the form of matrices which identify the initial
* level of review and evaluation in each design or construction area respectively.
It should be noted that the scope of review is dynamic and subject to change as
more emphasis will be given to any items which are suspect to the review team
or to identify the extent and root cause of identified findings. Accordingly,
these matrices represent the initial IDCV "sample”.

1.3 SYSTEMS SELECTION CRITERIA =

The selection of the auxiliary feedwater system and the (second system - to be
supplied) was based upon the following six criteria:

. Importance to Scfety - The system should have a rela-
n'veiy high level .f importance to the overall safety of
the Midland Plant.

e Inclusion of Design and Construction Interfoces - The
System should be one \/hich nvolves multiple interfaces
among :zglneering and construction Cisciplines as well as
design constructicn organizations, such as the NSSS
vendor, architect .ng neer, constructor, and subtier con-
tractors. The sy em s! ould also be one where design or
construction changes have occurred o« thus provide the
ability to test the effectiveness of tii« design and con-
struction process excrcised by principai internal and
external organizations or disciplines in areas of design or
construction change.

. Ability to Extropolate Results - The system should be
su"n'c!cnfly repreuntcﬂ'vc of other safety systems such
that the design criteria, design and construction control
and change processes are similar so that =xtropolation of
findings to other systems can be undertaken with confi-
dence.
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e Diverse in Content - The major engineering and con-
struction disciplines should all have input to the design of
the system,

- Sensitive to Previous Experience - The system should be
one which includes design or construction disciplines or
interfaces which have previously exhibited problems and
thus a test of the system should be indicative of any
generic condition. .

» Ability to Test As-Built Installation - The system con-
figuration should be sufficiently completed that the
as-built configuration can be verified against design.

Each system was selected after consideration of a number of other candidate
systems. The Midlad Pla~t probabilistic risk assessment (PRA) was utilized as a
tool to assess the impur lance to safety on the basis of the contribution to cverall
plant risk, The profile for this criterion as well as each of the other five criteria
was sufficiontly high for the auxiliary feedwater system and the (second system -
to be supplied) to justify their selection.

.4 INDEPENDENCE R:QUIREMENTS

The Midland IDCV program will be conducted in occordance with the
"indopo}\dcnco" criteria documented in a letter from Nunzie J. Palladine,
Chairman, NRC, to the Honorable John D, Dingell, Chairman, Committee on
Energy ond Commerce, United States House of _Repnmtmivu, dated
February |, 1982. The following criteria are excerpted from Enclosure 3 of this
letter:

J\\
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"The comoetence of the individuals or companies is the most
important factor in the selection of an ouditor. Also, the
companies or individuals may not have had any direct previous
involvement with the octivities at Diablo Canyon (Midland) that
they will be reviewing.

In oddition, the following factors will be considered in
evaluating the question of independence: .

1)  Whether the individuals or compcnies involved had been
previously hired by PG&E (CPT) to do similar seismic
(delete seismic) desion work.

2)  Whether any individual invelved had been previously
employed by PCA&E (CPC) (and the nature of the
employment),

3) Whether the individual owns or controls significant
amounts of PG&E (CPC) stock.

4)  Whether members of the present household of individuals
involved are employed by PG&E (CPC),

5)  Whether any relatives are employed by PG&E (CPC) in a
management capacity.

In oddition to the cbove considerations, the following
procedural guidelines will >e used 1o assure independence:

1) An auditable record will be provided of all comments on
© draft or fina! reoorts, any changes made as a result of
such comments, and the reasons for such changes; or the
consultant will issue only a final report (without prior
licensee com nent),

2) NRC will assume and exercisz the Mbﬂitv for
sarving the report on all parties,”

The indivicuals taking part in the Midland IDCV program meet the preceeding
criteria and have signed a statemerit attesting to this foct.
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TERA Corporation is under contract to CPC to provide the engineering services
necessary i complete the Midland IDCV progrom. Prior to this contract, TERA
has never been under contract to CPC.

The contract requires ~ERA to maintain an ouditable record to document the
process leading to findir s as well as meetings to discuss findings. Section 4.C of
this Plan oddresses dcc inentation requirements which have been developed to
meet obligations of -« ontract.

_Section 5.0 of this Plan oddresses the report generation process, during the IDCV
program to report findings and at its conclusion as a final report. TERA will
" maintain an auditable record of all comments on the draft final report.

2.0 CRGANIZATION AND CONTROL
2.1 PROJECT ORGANIZATION

The projact orgenization is cddre:sed in Section 2.1 of the Project Quom.y
As.u-ance Plar (F QAP), Midland Independent Design and Construction Verifico-
tion Program, Project 3201, Figure 2.1-1 provides the project organization chart.
Technica! and ad- rinistrotive personnel (not shown) receia assignments directly
from tha Projeci Manager (PM). The PM serves as the point of contact with
CPC* The Project Quality Assurance Engineers report, to the Executive Vice
President, "ERA, but will work with the PM in resolving deficiencies or making
recommendations.
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PROJECT ORGANIZATION |
MIDLAND INDEPENDENT DESIGN AND CONSTRUCTION VERIFICATION PROGRAM

NUCLEAR REGULATORY CONSUMERS POWER
COMMISSION COMPANY

T
l
| |
-

SeL SENIOR ‘REVIEW TEAM

== LPiES OF COMMUICATIONS PRINCIPAL-IN-CHARGE __\j Dunatd Bl
Williom. Haoll

sessss PROJECT GA IMPLEMENTATION &c
VERIFICATION (INDEPENDENT John . Robert Wilson

OF PROJECT)
-

PROJECT QA PROJECT MANAGER

Chuck Lemon Howard Levin

e ]

STRUCTURAL REVIEW SYSTEMS REVIEW ELECTRICAL REVIEW
Curt Staley Richard Snaider Lione! Bates

CONSTRUCTION
VERIFICATION MECHANICAL REVIEW

l Curt Staley Frank Dougherty

FIGURE 2.1-1
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2.2 AUTHORITY AND RESPONSIBILITY

The project quthority and responsibility is oddressed in Section 2.2 of the PQAP,
Project 3201, as augmented by various project instructions and engineering

control procedures which are referenced in the PQAP,

The Principal-in-Charge (PIC) is responsible for heiping establish the general
philosophy of review, setting forth guidance to the Project Manager and the Lead
Technical Reviewers (LTR), assisting as un interface with the Senior Review
Team (SRT), NRC and Consumers Power Company and reviewing/concurring in
all final reports.

The Project Manager is responsible for planning and direct supervision of c.. in-
house activities undertaken as required to fulfill the contract requirements. All
documentation, correspondence, reports, calculations, etc., issued to Consumers
Powesr Company are to be issyved under his signature or otherwise receive his
approval as required by the applicable Engineering Control Procedure or Project
Instruction.

The Project Manager is responsible for planning and overall management of all
outside activities performed by subcontractors or Associates, but may delegate
responsibility for supervision to other individuals within the project. This
delegation of autheority and responsibility is documerrted by issuance of a Project
Instruction. Documentation may be issued to the subcontractor or Associate
under the signature of the designated individual, but shall receive prior approval
of the Project Manager.

As requested by the PIC, the Senior Review Team (SRT) is responsible for the
review of Open, Confirmed or Resolved (OCR) Item Reports, Finding Reports,
Finding Resolution Reports and Final Reports to assess the technical validity and
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significance of project team conclusions and the proper classification of OCRs
and Findings. (These reports are defined in Section 5.0 of this Plan). The SRT
may at any time recommend to the Prircipal-in-Charge that the Project
Manager expand the scope of review, provide clarification or reassess elements
of the review,

The Lead Technical Reviewers (LTR) are responsible for management aond
impleinentation of ali review activities within their discipline of review,
including supervision of individual: on the project and outside activities
performed by Associates. The LTRs report to the Project Manager. The LTRs
are responsible for the ~lassification of OCRs and Findings, the nreparation of
Finding Reports and Finding Resolution Reports. :

The Project Quality Assurance Engineer is responsible for verification of the
implementation of the PQAP and will perform audits of applicable procedures
and instructions implementation in accordance with Section 6.3 and ECP-5.6.

2.3 ADMINISTRATIVE CONTROL :
The project odministrative conirol is addressed in Section 4.0 of the PQAP,
Project 3201, as augmented by vcrious project instructions and engineering
control procedures which are referenced in the PQAP,

Procedures and instructions are addressed which will be implemented to control
documentation generated on the Midland IDCV project which is subject to quality
assurance and control measures or is required to provide an auditable record of
the IDCV review procrss leading to Findings. The following documents are
controlled; engineering evaluations, documents ond reports, calculations,
analyses, computer analyses, PGAP, quality assurance documents, personnel
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qualifications, correspondence, Open, Confirmed and Resolved Item Reports,
Finding Reports, Finding Resolution Reports, Engineering Program Plan and
external communications,

3.0 ENGINEERING PROGRAM PLAN METHODOLOGY

This section provides the overall method of approach for the IDV and ICV
portions of the IDCV with particular emphasis on those features of the
methodology which are common to both. Specific details of the methodology for
the IDV and ICV are addressed below in Sections 3.1 and 3.2, respectively.

The initial review step includes the identification and review of pertinent
documents to permit an understanding of the design and construction chains
including the interrelationships between the organizations and suborganizations
participating in the Midland project. Next, the design bases in the form of
regulatory requirements and design criteria are identified and reviewed in
parallel with a review of project design and construction related cxpcrhnci.
The design bases review will provide an overall under:’ nding of the plant and
system design. The project design and const.uction experience review will be
conducted to ensure that the IDCV program encompasses previously identified
problem areas to verify that these have been odequately addressed and that they
de no exist rlsewhere in the same or similar form.

For the syst.ms, components, and structures identified in Sections 3.1.3 and
1.2.3, detaile. information which documents the implementation of the design
and construction com: vitments will be identified, reviewed, and evaluated. The
IDCV review and evaluation process will be documented in accordance with the
procedures addressed in Section 4.0 of this Plan. The reporting of findings
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including the disposition of items potentially leading to findings will be reported
in accordance with the procedures oddressed in Section 5.0 of this Plan. The
IDCV will be conducied in occordance with applicable provisions of 10 CFR 50,
Appencix B, which are oddressed in Section 6.0 of this Plan.

3.1 INDEPENDENT DESIGN VERIFICATION METHODOLOGY

-’T“Sl N43.2.11 defines design verification as the "process of reviewing, conform-
ing, or substantiating the design by one_or more methods to provide assurance
that the design meets specified inputs.” .Design inputs include design bases or
criterie, regulatory requirements, codes ond standards, and other design commit-
ments. The IDV includes a determination of the design inputs; an evaluation of
their occuracy, consistency, and adequacy; and an evaluation of the implementa-
tion of these commitments, The emphasis will be on making a determination of
the overall quality of the design and on assessment of its compliance with
licensing commitments. The review opprooch has been designed to be
introspective in making this overall quality assessment by integrating the many
design inputs ond licensing commitments. This integrated assessment will ensure
that all paramelers have been considered which are important for the system in

meeting its functional requirements,

The 1DV methodology will utilize the appli_adle guideli..es of ANSI N45.2.11.
The methodology will include diverse ap, caches such ot checking original
calculations, conducting alternative confirmctory. calculations, or checking
design ouputs including drawings or specifications. Where independent calcula-
tions are utilized, the may incorporate methods which are either similar to or
different from the’originol design. In certain instances these independent
calculations will be "bhr:d," in that the original design calculations will be
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compared to the independent calculations upon their completion, without p or
review by the IDV analyst.

The categories to be reviewed for certain design areas include review of design
crityria and commitments, review of implementi g documents, checks of caicu-
lations and evaluations, confirmatory calculotions or evaluations, md.chocks of
drawings and specifications. These categories are defined in Section 3.1.1. Asa
rule, all design areas will not be reviewed in each of the preceding categories.
For example, a design area for the AFW system is "heat removal capability."
This item would not typically have drawings and specifications associated with it
as a direct output. In other insrances, it may be the judgment of the review
team based upor experience that emphasis is not needed in certain categories for
each design areq.

The bases for sample seleztion are presented in Section 3.1.2, and the definition
of the scope of review is provided in Sections 3.1.3 and 3.1.4 for the AFW system
ond (second system - to be lied), respectively. The IDV will be conducted
utilizing detailed checklists which are described in Section 3.1.5. Additional
sampling ond verification that may be conducted as a resuli of the IDV are
discussed in Section 3.1.6.

311 CATEGORIES OF REVIEW: THE DESIGN CHAIN

The categories of review selected include the moja duim octivities idcntmod
in the design chain, The IDV review categories includod are:

. Review of design criteria and commitments

B Review of implementing documents
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- Check of calculations and evaluations
® Confirmatory calculations or evalations

. Check of drawings and specifications

Each of these categories is described in detail in sections 3.LLI through 3.LL5
respectively. Checklists have been prepared for each of these categories to aid
IDCV reviewers in the implementation of their review. These checklists are
discussed in sectior 3.L.5.

-_—

3111 Review of Design Criteria ond Commitments

An identification and review of the design criteria and commitments concerning
each specific design area will be performed. This review category provides the
assurance that all necessary design inputs are considered in the IDV. The resuits
of this review of design criteria and commitments are then used in subsequent
stoges where appropriaote. The review of design criteria and commitments begins
with an identification of appropriate criteria for the system. Such criteria may
be determined from sources such as the FSAR, the docket file, 10 CFR 50,
Appendix A, criteria suppplied by the NSSS vendor, industry codes and standaris,
and other documents which provide criteria for system design.

3.1.1.2  Review of Implementing Documents =

Implementing documents are those design documents which translate the design
inputs into working level documentation. Typically, implementing documents
include design criteria dotuments, project procedures, standard design proctices,
specific plant design basis documents, drawings, and calculations. Most fre-
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quently, implementing documents are intermediate steps in the design process
which are subsequently used to produce design outputs. It is important that
design inputs are properly interpreted and documented in implementing docu-
ments. Therefore, the objective of the review is to determine the existerce and
general reasonableness of the documentation and whether the documentation
correctly reflects the design inputs. ' b

Design outputs are defined a= documents such as drawings, specifications, and
similar materials defining technical requirements for the fabrication, installa-
tion, or construction of the system. Im=some cases, the design process may
reduce design outputs with intermediate documentation. In these cases, the
design output documents are reviewed for the application of the design criteria
and sommitments as part of the check of drawings and specifications.

3113 Check of Calculations and Evaluations

~When specified, @ detailed check of calculations and evalvations is made (l.q.

inputs, assumptions, methodology, outputs, etc.). This activity follows the
review of design criteria and commitments and the review of implementing
documents. The check may take sevaral forms, ranging from @ number-by-
number detailed mathematical check to a review and evaluation of outputs for
reasonableness. The overall presentation of the sampled calculations and
evaluations will also be reviewed to verify that all steps are clearly presented
and consistent throughout. The IDV reviewer mayp.at his discretion, choose to
conduct an alternative calculation as @ means of confirming his judgment on the
adequacy of the design calculation or evaluation, Where computer programs
were used in the analysis, the reviewer will verify that appropriate inputs have
been used in the walcuiation, and that the appropriate outputs nave been
identified. Additionally, it will be necessary to determine that the computer
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programs used have been verified in accordance with appropriate verification
procedures.

14 Confirmatory Calculations or Evaluations

For selected areas, confirmatory caicuiations or evaluations will be performed.
Generally, these evaluations will be made to confirm judgements reiative to the
review of areas which are suspect to the IDCV reviewer; however, "blind"
confirmatory calculations will be wundertaken in pre-selected areas fto
independently verify the original desigh calculations. Such confirmatory
evaluations will be performed by obtaining the necessary input data and
independent specification of calculation or evaluation objective. The reviewer
will select and apply the appropriate techniques to achieve the end results. Such
caleulation methods will be performed without benefit if first reviewing the
existing design calculational method. In order to preserve the "biind" nature of
this approach, it will be necessary that a person other than the reviewer of the
implementing documents perform the confirmatory caleulation or evaluation,
The confirmatory calculation or evaluation will be performed under proccdur'cs
appropriate for the type of calculation or evaiuation being performed. To the
extent appropriate, the calculation or evaluation will be equivalent to that
initially performed. After completion of the confirmatory caleulation or
evaluation, @ comparison between the original calculation and the confirmatory
methods will be made to determine whether differences exist, If differences
oceur, a determination will be made to assess whether h\oa differences are due
to the inherent nature of the calculation methods chosen or due to errors. —

For example, differences may result due to the selection by the originator of

simplifying or conservative assumptions. In the event that the original ~alculo-
tion is more conservative than the confirmatory calculation and meets design
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basis occeptance criteria, no further action will be necessary. On the other
hand, if the confirmatory calculation uses more conservative methods, a check
of the original calculation will be made to determine whether the difference in
degree of conservatism is appropriate.

3.1.1.5 Check of Drawings and Specifications

Where appropriate, design outputs such as drawings and specifications will be
reviewed and checked to assure that they accurately and consistently reflect
that which has been called for in design documents such calculations. Drawings
and specifications will also be reviewed to determine whether design change
notices and field change notices have been incorporated. In cases where several
related drawings exist, a cross-comparison among drawings will be made.
Additionally, a review will be made of correspondence with vendors to determine
the existence of deviaticns from the specifications and the approval by the
design organization of such changes.

3.1.2 BASES FOR SAMPLE SELECTION

The criteria which have been cpplied to the selection of the AFW system and

ond system - to be lied) also apply to the selection of specific structures
or components 1o be reviewed wi*hin each design arza of the 1DV, including the
depth of review in each design area. As a rule, the.selection is based upon
enginearing judginent, as stotistical techniques ose considered to be largely
inappropriate for a design verification program. Senior members of the project
team with requisite experience are responsible for selecting the sainple and
determining _its dzc. This process provides greater assurance than @ random
sampling plan since the initial IDV sample is purposely biased towards typical
problem areas. Furthermore, the initial sample is considered broad enough to
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ensure that significant deficiencies could not propagate through the AFW system
or the (second system - to be supplied) without being detected.

In the course of designing a nuclear power plant, numerous reviews and
evaluations are typically performed. These reviews ond evaluations may result
in the identification of areas requiring additional work. These reviews and
evaluations reflect the project's design ~xperience and are a valuable input to
the refinement of the IDV scope and sample selection. In order to make use of
this information, a review was made nf the ongoing inspection programs, 50.55e
reports, NRC inspection reports, oudit “reports, and similar documentation,
Three criteria are used to modify the initial sample. The first criterion is that
areas experiencing repec~ted design related problems would receive an increased
level of review in the IDV program in order to verify that these problems have
been odequately addressed and that they do not exist elsewhere in the same or
similar form. The second criterion is that those areas which have not previously
received extensive review octivities would also be subjected to a higher
frequency of sampling in order to achieve a sufficient degree of assurance of the
adequacy of the design. The third criterion is that those areas where potential
findings have been ide itified, odditional sampling would be considered if
appropriate to fully assess the extent and root couse.

.13 DEFINITION OF REVIEW SCOPE FOR THE AFW SYSTEM

Section 3.1.| identified the categories of review which essentially correspond to
major activities of the design chain. When combinea with a listing of each of the
design areas, a matrix is formed which can be utilized to direct the conduct of
the IDV effort for ooch systcm in the program. This matrix is shown on Figures
3|lomd3.llbforthoAFw system. A set of "X" marks are shown which
indicate the review scope applicable to each design area. The criteria discussed
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DESIGN AREA 5}',.

L. AFw SYSTEM PERFORMANCE REQUIREMENTS '

SYSTEM OPERATING LIMITS

ACCIDENT ANALYSIS CONSIDERATIONS
SINGLE FAILURE

TECHNICAL SPECIFICATIONS

SYSTEM ALIGNMENT/SWITCHOVER
REMOTE OPERATION AND SHUTDOWN
SYSTEM ISOLATION/INTERLOCKS
OVERPRESSURE PROTECTION

COMPONENT FUNC TIONAL REQUIREMENTS
SYSTEM HYDRAULIC DESIGN

SYSTEM HEAT REMOVAL CAPABILITY
COOLING REQUIREMENTS

<

WATER SUPPLIES

PRESERVICE TESTING/CAPABILITY FOR
OPERA TIONAL TESTING

POWER SUPPLIES
ELECTRICAL CHARACTERISTICS
PROTECTIVE DEVICES/SETTINGS

INSTRUMENTATION
CONTROL SYSTEMS
ACTUATION SYSTEMS
NOE COMMITMENTS
MATERIALS SELECTION,

X X X X X X X XX MO X X X X X X X XX"X
»x X

FIGURE 3.1-la



INITIAL SAMPLE REVIEW MATRIX FOR THE AUXILIARY FEEDWATER SYSTEM
MIDLAND INDEPENDENT DESIGN VERIFICATION PROGRAM (CONT INUED)

DESIGN AREA
&C
33
¥
&
Il AFW SYSTEm PROTECTION FEATURES

.

SEISMIC DESICN
e PRESSURE BOUNDARY
e PIPE/EGUIPMENT SUPPORT
o EGUIPMENT GUALIFICATION

HIGH ENERGY LINE BREAK ACCIDENTS
e P'PE WwHIP
o JET IMPINGEMENT

ENVIRONMENTAL PROTECTION
o ENVIRONMENTAL ENVELOPES
o EGUIPMENT QUALIFICATION
e HVAC DESICN

FIiRE PROTECTION
MISSILE PROTECTION
SYSTEMS INTERACTION
STRUCT

THAT THE AFW SY

SEISMIC DESIGN/INPUT TO EQUIPMENT

WIND & TORNADO DESIGN/MISSILE PROTECTION
FLOOD PROTECTION

HELBA LOADS

CIVIL/STRUCTURAL DESICN CONSIDERATIONS
o FOUNDATIONS
e CONCRETE/STEEL DESICN
o TANKS - »

x X

x M X X X

X X

M X XX X M XX

FIGURE 3.1-1b
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in Sections 1.3 and 3.1.2 of this Plan were incorporated to develop the initial
matrix. The design areas of the IDV review matrix for the AFW system are
divided into three major divisions: AFW system performance requirements, AFW
system protection features, ond structures that house the AFW system. The
design creas addressed within each of these major divisions are discussed in
Sections 3.1.3.1, 3.1.3.2, and 3.1.3.3 of this Plan, respectively. As previously
mentioned, the identified review scope is subject to change depending upon the
IDV program findings.

Because the AFW system sample selection interfaces with other systems, it is
necessary 1o define the boundaries for items within the scope of the IDV. In
general for the AFW systerr:, the selection was made to include all components
identified as being part of the AFW system on Bechtel P&ID drawing M439 1
sheets 3A, revision 9, aond 3B, revision 0. Specific interface points are as !
follows:

DC-82-13



PROJECT INSTRUCTION
-_3201 .._009 BJECT: Engineering Program Plan
i - o _Midlgd Independent Design ond
REV: 1 DATE: 2/9/83 i Conﬁtru‘cﬁon Verification Program
PAGE 25 of 80 mm?eomjgéﬂ,s APPROVED BY: - Vi
1

AFW SYSTEM SAMPLE SELECTION BOUNDARIES

Interface Point (component

Interfacing System included in AFW)

Main Steam Valves 074 and 077 !
NSSS Steam Generator Nozzles
Service Water A Valve 283

Service Water B Valve 282

Unit 2 Condensate Tank (from) Valve 008

Condenser Hotwells Valve 006

Unit | Condensate Tank (return) Valve 019

Cooling Pond (rcfum)z Valv+ 017

ac/dc Power System Brecker or fuse interfacing AFW

~ components with power source

ESFAS AFW actuation system and FOGG
Main FW Loop A Valve 303
Vents and Orains First Valve
HVAC AFW pump room fan coolers and
associated ductwork and 1
supports
NOTES:

|
I, PA&ID M-432, Sheet |A, Revision § I

2. Power supplies dedicated to AFW system are within somple selection
boundaries.
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In view of the fact that the design process involves a great number of individuals
ond organizations who may have contributed to the project engineering octivi-
ties, it is necessary to define a reasonable set of limits on the scope of the IDV,
Criteria were established by the project tearn to define the end points of the
design chain applicable to this project. The majority cf the design was
performed by Bechtel. However, portions of the design moy. have been
performed or affected by work performed by other organizations including, but
not limited to, Babcock & Wilcox (B&W), engineering coniractors, and equipment
vendors. For the purposes of the verification program, the following limitations
‘were applied. The information obtained E“y Bechtel from BAW does not receive,
as part of the IDV program, an independent evaluation of the process by which
B&W developed its data. The verification program verifies that data cbtained
from B&W are consistent and reasonable based upon engineering judgment,
Equipment vendors are reviewed to verify that the documents with which they
were supplied are accurate and current and that the resuits of their design
efforts conform with the specified requirements given to them by Bechtel or

CPC. Vendor documentation will be reviewed to determine that his product
does, in fact, meet gpplicable requirements of (he specifications. In the event
that deviations are determined to exist, the appropriate IDCV Program reporting
procedures will be applied. For engineering contractors, the scopes of work
applicable to these contractors will be determined and, in general, they will be
treated as if they were part of the Beciitel design organization. That is, they
will not be treated like a vendor who is given a specification and is expected to
deliver a product in conformance with that specifi€ation. They will be treated
as part of a design organization which has similar responsibilities to other parts
of the Bechtel project organization.

The following sectiéns discuss the .nitial scope of review for each of the design
areas.
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3.1.3.1 AFW System Performance Requirements

 The AFW system will be reviewed to assess its capability to periorm as required
* by the design criteria and commitments. Included in the scope of this portion of
review are design areas such as system operating limits, single failure, compo-
nent functional requirements, electrical, instrumentation ond coatrol, and
hydroulic design.

3.1.3.1.1 System Operating Limits - Topic l.1-]

The specified system operating limits will be reviewed to determine whether
they have been oppropriately specified in consideration of functional
performance requirements during normal (startup and shutdown), transient and
accident conditions. These performance requirements will be generally based
upon NSSS considerations. Specified limits such as heat removal requirements,
pressure requirements, time constraints, and system logic will be reviewed, Tc
accomplish the preceding, the review will consist of o design criteria ond
commitments review, o review of implementing documents, and a check of
calculations and evaluations.

1.1.3.1.2 Accident Analysis Considerations - Topic 1.2-1

The FSAR accident aralyses will be reviewed to identify those accidents in
which the AFW may be involved either as a contributor or as an engineered
safety system which helps mitigate the consequences of an accident. An
evaluation will be made to determine if the system has been appropriately
considered in these analyses and also to provide feedback into Topic LI-1 to
assure that system. opergting limits appropriately reflect accident analysis
considerations.
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3.1.3.1.3 Single Failure - Topic 1.3-1

_All "active” components (e.g. pumps, motor-operated valves etc.) of the AFW
system will be reviewed to determine whether the failure of one component can
incapacitate the system or whether the system has sufficient redundancy,
including power supplies, to withstand a single failure. (This will include a
review of the flow logic "matrix" (FOGG system) that is designed to prevent
AFW flow to a depressurized steam generator, and provide steam flow to the
turbine-driven pump only from the "good" generator). Automatic ond manual
initiation of the system will be reviewed. To accomplish the preceding, the
review will consist of a design criteria and commitments review, a review of
implementing documents, and a check of design evaluations.

3.1.3.1.4 Technical Specifications - Topic l.4-]

The technical specifications will be reviewed to assure that important plant
operating limits associated with the AFW system are appropriately and accurate-
ly specified, consistent with the intent of the NRC's Standard Technical
Specifications.

3.1.3.1.5 System Alignment/Switchover - Topic 1.5-1

System alignment criteria and commitments under all modes of operarion will be
reviewed along with P&IDs and other implementing documents. Additionally,
since the AFW system incorporates substantici switchover capability between
Units | and 2 available water sources, all switchovers and potential alignments
will be reviewed ogainst applicable procedures (if avaiiable) to determine
whether the system can meet design objectives. Any switchovers designed to
occur automatically will be reviewed ogainst single failure criteria as discussed
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previously. Switchovers requiring manual aoctivities will be reviewed by
determining time required versus time available to accomplish necessary actions.

'3.1.3.1.6 Remote Operation and Shutdown - Topic I.6=1

The criteria and commitments for safe shuidown from outside the control room
will be identified and reviewed. Selected components employed to meet the
remote operation requirements will be reviewed as described under Topic 1.9-l,
Component Functional Requirements. Other design features applicable to
remote operation will be reviewed under Topic l.16-1, Electrical Characteristics
and Topic 1.18-, Instrumentation.

3.1.%.1.7  System Isolation/Interlocks - Topic 1.7-1

The AFW system criteria, commitments, and implementing documents will be
reviewed to determine the odequacy of all isolation requirements and interlocks
which have been designed to implement system performance requirements. The
single failure review in Topic 1.3- | will address these items as well,

3.1.3.1.8 Overpressure Protection - Topic 1.8-1

The AFW system criteria and commitments will be reviewed fo assess the need
for and incorporation of protective devices which may. be required to prevent
systemn overpressurization for modes of operation. = This review will serve as
input into Topic 1.10-1, System Hydraulic Design.

3.1.3.1.9 Component Functional Requirements - Topic 1.9-1

Selected mechanical, elecirical, instrumentation and centrol (E,|I&C) compo-
nents specified and used in the AFW system will be reviewed for compliance to
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their functional requirements. The development of the functional requirements

~will be troced from the AFW system design criteria as dictated by lice sing

: éommitmmts, industry codes and standards, plant environmental conditions, and
system performance requirements for the intended operating modes. The design
criteria and commitments used for the AFW system will be checked to ensure
the inclusion of all required design inputs. Component functional requirements
design criteria include factors such as flow rate, allowable pressure drops. NPSH,
voltage, device settings, and similar charocteristics. The design process
(calculatiors or analyses) used to translate the overall system design criteria into
specific component specifications will also be reviewed. Finally, the validated
component functional requirements will be compared to the component procure-
ment specifications. Equipment seismic and environmental qualification will be
considered npadfoly.

3.1.3.1.10 System Hydraulic Design - Topic 1.10-1

A review of criteria and commitments and implementing documents will be made
for the system hydraulic .design., The system hydraulic design review will also
include a detailed check of calculations and evaluations of the system hydraulic
parameters. This octivity will incorporate results obtained from the configui 3~
tion verification effort which is part of the ICV, For example, line sizes, lengths
of pipe, and numbers of pipe fittings will be checked in the ICV effort. These
quantities will then be compared against the basis for -calculations of pressure
drop in various portions of the AFW system, E

3.1.3.1.11 System Heat Removal Capability - Topic 1.11-1
Caleulations and cJoluoﬂ'om performed to demonstrate the adequacy of the

system's heat removal capability will be checked. The scope includes a
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comparison between the results of the hydraulic design evaluation and the
system requirements for heat removal.

3.1.3.1.12 Cooling Requirements - Topic I.12-1

Conling requirements for AFW mechanical and electrical components will be
checked and a determination made that these heat loads have been considered as
design criteria for the interfacing systems.

3.1.3.1.13 Water Supplies - Topic [.13-1

The criteria established for water supply, from both safety ond nonsafety
sources, will be identified. A review will be made of implementing documents
for proper use of these criteria.

3.1.3.1.14 Preservice Testing and Caopability for Operational Testing -
Topic 1,141

A determination will be made of the design criteria and commitments which
exist for preservice testing and the capability for operational testing. The
results of this determination will be used in the ICV portion of the IDCV, which
will verify that the system has been constructed such that it can function in
accordance with its desigr. criteria and commhmonn..

3.1.3.1.15 Power Supplies - Topic I.15-1
The power supplies ﬁmcﬂonol requirc ments will be reviewed as described under

Component Func?lonol Requnromcn?s. As defined by the sample selection
boundaries described in section 3.1.3, the consideration of power supplies will be
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limited to the sizing of circuit breakers, fuses and oc or dc power to AFW
instrument loops. The power supply implementing documents will be checked to

. verify the proper consideration of system design criteria and commitments which
dictate the required power supply ratings or sizing. The AFW system design
requirements for separation, redundancy, and singie-failure will also be
determined for power supplies and the implementing documents reviewed for
compliance,

3.1.3.1.16 Electrical Characteristics - Togic l.16-1

The AFW system electrical charocteristics as determined by design criterio and
commitments will be reviewed to verify that all required commitments and
criteria have been addressed. This will include a consideration of rating and fire
protection properties of cable, cable separation, system electrical separation,
cable sizing and voltage drop, and the sizing of electrical motor starters.

31.3.1.17 Protective Devices/Settings - Topic 1.17-1

Protective circuit breakers and fuses will be reviewed on a component basis as
described above, The review process will identify the technical basis for fuse
and selected breaker trip settings. The process will include a review of design
criteria and commitments, component specifications, and implementing docu-
ments specifying the protective device settings tﬂ the selected protective
devices.

3.1.3.1.18 Instrumentation - Topic 1,181

The imtrumcntoﬁon. and alarms required to operate, monitor, and protect the
AFW system; as determined by design criteria, commitments and expected plant
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operations, will be reviewed against that specified for the AFW system to verify
adequacy. The calculations to determine instrument ranges and accuracies for

. normal plant operations, anticipated operational conditions, and for occident
conditions will be checked for several representative instrument types to verify
the adequacy of the specified ranges. Instrument circuit design will also be
checked to verify proper circuit configuration for @ sample of instrumentation
loons.

Calculations for alarm set points or time delays for several representative
devices (e.g. steam generator water level trip point) will be reviewed for
compliance with design criteria. The implementing specifications or lists
documenting the consideration of all the above foctors will be reviewed to verify
that the original design criteria are reflected in the devices chosen for review.

3.1.3.1.19 Control Systems - Topic 1.19-1

Design criteria and commitments governing the steam generator water level and
AFW turbine control systems will be checked to verify the inclusion of mctm
regulatory, industry, system performance requirements. Design specifications or
other implementing documentation will be reviewed to verify that the necessary
requirements were used as input to the control system design. This review will
include a check of calculations or evaluations rslative to control system
performance, time response, component characteristics, and separation from
actuation systems, Failure Modes Effects Anolnu'wl'll be reviewed to verfy
that system failures are in the safe direction. Control system circuitry design
(voltages, currents, polarity) will be reviewed to verify that selected components
will function as intended in the control circuit,

-
-
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3.1.3.1.20 Actuation Systems - Topic 1.20-]

The auxiliary feedwater actuation system (AFWAS - which includes FOGG, feed
only good generator) desigr: criteria and commitments will be reviewed to verify
the proper consideration of regulatory commitments, industry codes ond
standards, plant operationc | requirements and operator actions. The criteria will
be applied to the actuation system from the sensors required for inputs relative
to the AFW system to the actuation system output devices (relays).

3.1.3.1.21 Nondestructive Examination Commitments - Topic 1.21-1

A determination will be made of the design criteria and commitments which
exist for NDE of AFW system piping, components, ond structures. The results of
this determination will serve as input 1o the ICV portion of the IDCV which will
review NDE records to verify quality construction,

"3.1.3.1.22 Materials Selection - Topic 1.22-1

This activity will include the review of criteria and implementing documents
related to establishing the basis for the material specification process of
selected structural elements, components, and a portion of the AFW piping
system., Included will be o review of materiul selection requirements related to
such factors as strength, toughness, hardness, compatabi lity, electrical insulation
properties, protective coatings, corrosion resistance, fire protection, and other
chemical and physical requirements appropriate to the particular structure,

component, or system, -
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3.1.3.2 AFW System Protection Features

In oddition to the review of the capability of the AFW system to periorm its
required functions, a review will be made of external factors which could affect
the capability of the system to achieve these functions. Included in the scope of
this portion of the review are factors such as seismic design, high energy line
breok accidents (HELBA), environmental protection, fire protection, missile
protection, and systems interaction. The following sections oddress these and
other design areas related to system protection,

-_—

3.1.3.2.1 Seismic Design - Topic Il.1-]

Seismic design criteria and associated commitments related to the AFW system
will be reviewed, and the establishment of the proper basis for the associated
design process will be confirmed. Included will be the review of seismic design
parameters and methodologies which were utilized in the seismic design process
for structures, systems, and components ossocloud‘ with the AFW system,

3.1.3.2.2  Seismic Design--Pressure Boundary - Topic I1.2-1

This activity will include a review of the commitments, implementing docu-
ments, calculations, drawings, and specifications associated with the seismic
design of a selected portion of the AFW piping system, The utilization of the
proper design input, such as response spectra, piping.and component weights, and
other piping characteristics, will be verified, The ASME code evaluations will be
reviewed to verify that pertinent acceptance criteria are met. Drawings and
specifications will be reviewed for consistercy with design caleulations,
Included will be an, independent confirmatory se’smic analysis of a selected
portion of the piping system based upon indsnendently verified as-built
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dimensions utilizing a verified computer program.  Pipe stresses and support
loods will be calculated. To preserve the "blind" nature of the confirmatory
calculation, the individuals who perform the calculation will not have prior
benefit or knowledge of the specific calculational approach foilowed by the
original aralysts. Upon completion, a comparison will be made between the
or.ginal design and IDV calculated forces and stresses at key locations. Any
discrepancies will be identified and their couse determined.

3.1.3.2.3 Seismic Design--Pipe/Equipment Support - Topic I1.3-1

A review of a selected portion of the AFW system will be conducted to verify
that selected pipe supports have been designed and specified in occordance with
criteria and commitments. Included will be the review of design loads, lood
combinations, and the methods of analysis utilized. The associoted design
drawings and specifications will be reviewed for consistency. The support loads
calculated during the confirmatory piping analysis of Topic I1.2-1 will be
compared to the design loads for all supports in the selected portion of the AFW
systemn, Several support types (e.g., snubber, rigid restraint, anchor, spring
hanger, etc.) will then be sampled, and an independent confirmatory analysis will
be made to verify the capability of the original design organization to properly
design and size these supports given the design loods. This analysis will be based
uvpon Independently verified as-built dimensions. In oddition, the design
caleulations, drawings and specifications associated with the anchoroge and
support of selected AFW system equipment will be Peviewed for conformance to
requirements.

3.1.3.2.4 Seismic Design--Equipment Gualification - Topic l.4-|

This activity will include the review of commitments, implementing documents,
calculations, drawings, and specifications associated with the seismic qualifica-
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tion of selected =quipment. Qualification requirements including response
spectra, load combinations, and equipment functional criteria will be reviewed.

. The review will include the following types of AFW system equipment of

representative complexity such as: electrical-motor control center, motor-
operated valve, ond electrical panel; mechanical-AFW pump, motor-operated
valve and heat exchanger.

3.1.3.2.5 High Energy Line Break Accidents - Topic 11,51

HELBA criteria and associated commitments related to the AFW system will be
reviewed, and the establishment of the proper basis for the azsuciated design
proce.s will be confirmed. Included will be a review of HELBA design
parometers and the methodologies which have been utilized in the HELBA
design process for structures, systems, and components associated with the AFW
system,

3.1.3.2.6 HELBA/Pipe Whip - Topic I1.6-1

Design criteria, implementing documents, calculations, drawings, and specifica-
tions associated with pipe whip resulting from postulated high energy line breaks
will be reviewed. Included will be the review of the definition of the
methodology employed in determining postulated pipe break locations, the
magnitude of associated pipe whip loads, and the tod:nlq«m utilized for pipe
restraing design. In addition, calculations for selected AFW system pipe rupture
restraints will be reviewed, including the associated drawings and specifications
for consistency with these calculations,

* .
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3.1.3.2.7 HELBA--Jet Impingement - Topic Il.7-1

The design criteria and commitments applicable to preventative protective
measures taken to assure occeptable consequences due to postulated jets will be
reviewed. This topic will be reviewed in conjunction with Topic I1.6-1, Pipe Whip,
and Topic Nl.4=l, HELBA Loads, anc will be considered in the evaluation of Topic
111.7-1, Concrete/Steel Design.

3.1.3.2.8 Environmental Protection - Topic 11.8-1

The design criteria and commitments applicable to all issues related to the
plant's environmental protection will be reviewed.The environmental protection
review will consist of @ determination of the appropriate environmental
envelopes, the qualification requirements for equipment to these envelopes, and
the HVAC design criteria which are necesary to ussure that the environmental
envelopes will not be exceeded.

J ' 389 Envlrmr;mtol Envelopes - Topic 11.9-1

The environmental envelope design criteria will be determined by a review of
existing criteria ond commitments and a review of the system arrangement,
These environmental envelopes will be verified by o review of implementing
documents and a check of calculations and evaluations which were used to
determine the environmental parameters. Drawings and specifications for AFW
equipment will be checked for consistency with the environmental envelope
specified. In addition, a confirmatory caleulation or evaluation will be per-
formed to verify the environmental envelope specification for one portion of the
AFW system,
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To preserve the "blind" nature of the confirmatory caolculation, the individuals
who perform the calculation will not have prior benefit or knowledge of the
specific calculational approach followed by the original analysts. Upon comple-
tion, a comparison will be made between the original design and IDV environ-
mental envelopes at key locations. Any discrepancies will be identified and their
cause determined,

3.1.3.2.10 Environmental/Equipment Qualification - Topic I1.10-1

Equipment qualification requirements will be reviewed to determine whether the
correct enviornmental envelopes were specified and given these envelopes,
whether the qualification methods specified were odequate to demonstrate that
the component would meet its functional requirements. The review will include
the foliowing types of AFW system equipment of representative complexity such
as electrical insulation, connectors, transmitters and motor-operated valves,

-
3.1.3.2.11 HVAC Design - Topic I1.1 11

Requirements imposed upon the HVAC system design as a result of the need to
meet evironmental envelope or equipment qualification parameters will be
checked. This will be achieved by a verification of the design interface between
the AFW system design and the HVAC's system design.

3.1.3.2.12 Fire Protection - Topic II.12-1

The applicable fire protection criteria will be determined for the AFW system,
A review will be made of fire protection evaluations to cetermine whether the
fire protection system mo;fs the necessary requirements for the AFW system.
Included in the review will be the designation of fire zones, rating of barriers,
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combustible content of zones and the existence of detection and suppression
capabilities for an AFW pump room. The scope of this review includes fires
within the AFW room and fires external to the room which would effect the
function of equipment in the room.

3.1.3.2.13 Missile Protecton - Topic Il.13-1

A review of criteria and commitments will be mode of the potential missiles
which could affect the AFW system and the protection provided for those
systems. The review includes missiles external to *he AFW system and those
that could be generated within the AFW system and will serve as input to Topic
111.7-|, Concrete/Steel Design.

3.1.3.2.14 Systerns Interaction - Topic Il.14=|

As part of the overall systems review, the potential for systems interoction and
means of prevention thereof will be reviewed, The review will include an
examination of criteria utilized to aonalyze potential systems interactions,
whether they be physical (electrical, mechanical, hydraulic), or spatial (thermal,
fluid, mechanical, rodiation). The procedures and results for the Midland systems
interaction walkdowns will also be reviewed and, if possible, ongoing walkdowns
will be observed. Human foctors or inherent failure modes (common
manufacturer, similar technology, equal aging or wear) will nat be considered a
part of the systems review, %

31,33 tructures that AFW

Many nlofyonlotoé plm? structures such as the containment, auxiliory and
diesel generator buildings, and the intake structure support the functioning of
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the AFW system or its support systems. The overall criteria and commitments
aoplicable to the design of these safety related structures will be reviewed and
evaluated. Selected features and design areas from one or more of these
structures will be isolated for @ more in-depth review in the following topics.

3.1.3.3.1 Seismic Design/input to Equipment - Topic Ill.1-1

This activity will include the review of commitments, implementing documents,
calevlations, drawings, and specificationsrelated to the development of seismic
design input for o portion of the AFW system and components in the ouxiliary
building. Included will be a review of seismic input parameters such as seismic
design spectra, domping, material preperties, and boundary conditions, including
soil-structure interaction. The methodology utilized for the location of the mass
points and the computation of masses and equivalent member properties will be
reviewed, Parameter variation studies will also be reviewed to verify that the

_varionce of important input parameters and modeling assumptions has been

appropriately considered. The scope of this activity will include the review of
the dynamic analysis of the building, the time history analysis and the generation
of floor response spectra for both horizontal directions ond the vertical
direction. The utilization of proper floor response spectra for the specification
of selected AFW system components and the selected pcrtion of the AFW system
will be verified. '

3.1.3.3.2 Wind and Tornado Design/Missile Protection - Topic I11.2-1
Criteria and cominitments for wind loading, tornado effects, and missile
protection will be reviewed to verify the proper basis is established for the

design process. Included will be the review of tﬁt criteria associated with wind
pressure loading, tornado wind loading, tornado depressurization effects, tornado
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missiles, and other related requirements. Loading combinations, methodologies
of analysis, associated allowable stresses or conditions, and other specified
criteriu will be included in this review activity. The results of this review will
be considered in evaluation of Topic 111.7-1, Concrete and Steel Design.

3.1.3.3.3 Flood Protection - Topic 111.3-1

This activity will include the review of criteria and commitments related to
establishing the basis for flood protection from sources both external and
internal to the plant, The criteria associated with the specification of the design
flood level and the methods to be utilized to provide the necessary flood
protection will be reviewed. Included will be the review of the criteria
associated with the determination of postulated pipe break locations, the
methodologies to be utilized in determining flow rates and resulting water |evels,
loading combinctions, allowable stresses or conditions, and other related criteria.
The results of this review will be considered in evaluation of Topic I11.7-l,
Concrete and Steel Design.

3.1.3.3.4 HELBA Loaods - Topic lll.4-1

Criteria and commitments for high energy line breuk accident loads will be
reviewed to verify that the proper basis is estabiished for the design process.
Included will be the review of the criteria for jet impingement and pipe whip
loading on structures and components related to the AFW system. The review
will address loading combinations, methodologies of analysis, associated allow-
able stresses or conditions, and other related criteria. The resulls of this review
will be considered In.mluoﬂm of Topic 111,7-1, Concrete and Steel Design.

DC-82-13
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3.1.3.3.5 Civil/Structural Design Considerations - Topic I11.5-1

Civil/structural design criteria and associated commitments related to the AFW
system will be reviewed, and the establishment of the proper basis for the
associated design process will be confirmed. Included will be the review of
design parameters and the methodologies utilized in the design process for
structures and affected systems and components associated with the AFW
system.

3.1.3.3.6 Foundations - Topic I11.6=1

Included in this activity will be the review of criteria, implementing documents,
ond calculations associated with the design of selected foundations associated
with structures housing the AFW system. The review will oddress design
criteria, methodologies of analysis and calculations associated with each type of
foundation loading including dead, live, tornado and seismic loéding.

3.1.3.3.7 Concrete and Steel Design - Topic 11l.7-1

This oectivity will include the review of criteria, implementing documents,
calculations, drawings, and specifications associated with the reinforced con-
crete and structural steel design of selected structural elements associated with
the AFW system. Structural elements, including @ majar load bearing shear wal!
ond a floor diaphram will be selected that require consideration of a brood
spectrum of loadings such as dead, live, wind, tornado, seismic, flood, and
HELBA loads. The review will address design criteria, methodologies of analysis
ond calculations associated with eoch type of loading with emphasis on a
verification that these items have besn considered in a realistic manner.
Looding combinations, allowable stresses or conditions, and other applicable
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criteria will be reviewed. Drawings and specifications for the sel ‘ted
structural elements will be reviewed against design calculations for consistency.

This activity will include the review of criteria, implementing documents, and
calculations associated with the design of a selected AFW system tank. All
applicable loadings will be reviewed, such as dead, live, wind, tornado, seismic
(including fluid dynamics effects), flood, and HELBA loads, as applicabi=. The
review wiil address tank design criteria, methodologies of analysis, and the
ausociated calculations. Loading combinations, allowable stresses or conditions,
and other applicable criteria wil! be reviewed.

L4 DEFINITION OF REVIEW SCOPE FOR (second system - to be
supplied)

1.5 DEVELOPMENT OF IDV PROGRAM CHECKLISTS '
|

Generic checklists were developed for each of the review scope categories
discussed in previous sections utilizing guidance contained in ANSI N4S.2.1I and
the construction review program guidelines published by INPO. For each of the
scope design areas shown in Figure 3.1-1, the reviewer develops o specific
checklist incorporating generic checklists as appropriate. In most cases, the
specific checklist is derived from the generic checklist by addition of specific
requirements applicable to the design area being reviewed. In some cases, it
may be appropriate to use only o portion of the generic checklist or to develop a
unique checklist, 3

In each case, the checklist prepared by the reviewer will be checked by the lead
technical reviewer for the area. (Note that if the lead technical reviewer
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prepares a checklist, it is permissible for him fo both originate and check the
contents of the checklist). Duriny their review process, the lead technical

*  reviewers examine the checklist for interfaces with other IDV areas and perform
a general review of the completeness and adequacy of the proposed checklist.
The LTR's review is to be coordinated with the project manager as necessary to
resolve questions which cut across discipline lines. In the event that the Project
Manager or Lead Technical Reviewers have comments on the checklist, the
checklist preparer and those having comments will discuss the comments and
reach an appropriate resolution, After reaching concurrence in the adequacy of
the checklist, the LTR will indicate his approval and the checklist will be
available for use by the reviewer.

The reviewer, having an approved checklist, can then proceed with the reveiw
process for this specified ares, in occordance with Project Instruction
P1-3201-001, Engineering Evaluation Preparation and Control. In performing the
engineering evcluation, the reviewer will document the information which he
used in order to complete the checklist. Such information will include the data
or revision number of the document, the document number, an indication of the
source of the document (e.g., whether the document was obtained from an
individuwal, a file, or the records center).

L5 f kli f f i ri
t

The generic checklist for review of design criteria and commitments was
developed considering questions such as:

T e “What arg the design inputs for the design area under
review?

. Do any of these design inputs affect other design areas?
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o Do any of these design inputs affect systems outside the
scope of AFW or vice versa?

e  Are the design inputs for this design area complete?

. Are the identified design inputs for this design area
consistent?

- Are the design inputs odequately defined to allow
implementation for the design area?

For each design area the lead technical reviewer will supplement the generic
checklist with appropriate additional questions.

1.1.5.2 | 1 of klists for Revi f Impl

The generic checklist for reviews of implementing documents was developad
consider ing questions such as:

. What is the identity of the implementing document being
reviewed? (List document identification such as title,
revision number, date, etc.)

e  Which design inputs does the document implement?

. Are design interfoce requirements specified?

- Have the design inputs been correctly interpreted ond
incorporated in this implementing document?

- Is this implementing document consistent with other
implementing documents being reviewed for this area?

. Are assumptions and limitations on the use of the
docurnent adequately defined?

- Were jate quality assuronce  requirements
|poclﬂ.3
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For each design area the lead technical reviewer will supplement the generic
checklist with appropriate additionai questions for each implementing document.

The generic checklist for checks of colculations and evaluations was developed
considering questions such as:

. What is the idertity of the calgulation or evaluation being
checked? -

. What is the purpose of the calevlation or evaluation?

. Are the data sources identified?

. Are the assumptions listed?

. Have the assumptions been verified?

B Was the caleulation or evaluation checked and approved
within the originating organization in accordonce with
procedures”?

B Are the equations and methods specified?

. Are the equations ond methods appropriate for the
intended purpose?

. Were verified computer programs used?
e  Are the calculations or evaluation resultsreasonable?
o  Mave design outputs been compared to the

acceptance
criteria to allow verification that design requirements
have been satisfactorily accomplished?
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For each design area the leod technical reviewer will supplement the generic
checklist with appropriate questions for each calcuiation or evaluation checked.

3154 Davelopment of Checkliats for Checks of Orawings and Specifications

Itw go=arie checklist for checks of drawings ond specifications was developed
considering questions such am

What is the identity of the drawing or specificarion (e.g.
mumber, revision number, date)?

Does the drawing or specification reflect the design
inputs?

Is the drawing or specification consistent with related
caleviations or evaluations?

Has this drawing or specification been checked by the
originating organization in accordarce with procedures?

Is the drawing or specification complete?

Where appropriate, have odequate handli storage
cleaning, and shipping requirements been speci

Whaere appropriate, has adequate allowance been made for
insaryice inspection, maintenance, repair, and testing?

For sach design area, the lead technical reviewer Will supplement the generic

checklist with appropriate questions for each drawing or specification being
reviewed,
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L4 PLAN FOR ADDITIONAL SAMPLING AND VERIFICATION

Additional sampling or verification within the scope of the 1DV or outside the
scope into other systems will be conducted If discrepancies are found, The level
of additional sampling or verification will be based upon the nature of the
discrepancy. In all coses when discreponcies are found, an Introspective
evaluation will follow to identify the extent and root cause. The root couse may
aither be randem or systematic (generic), The additional review will attempt to
verify whather the discrepancy ls restricted te the specific system, component,
or structure under review) resiricted to work by a specific design organization;
or I the discrepancy cuts ocross many interfaces and applies to similarly
designed systema, ¢ mpor fy, and structures. As @ rule, mathematical errors
will not precipitate additional sampling and verification unlew these are found In
significant rumbers, leading te significont deficiencies or o compounding of
errory,  Judgement in making this assessment will be required on case-by-cose
basis.

3.2 INDEPENDENT CONSTRUCTION VERIFICATION METHODOLOGY

The Independent Construetion Verification (ICV) Pragrom will consist of o review
ond evaluation of the quality of construction of miected components and
structures assoclated with the AFW system and the (second syatem - 10 be
npplied). The construction activities 1o be revieweq include the major activities
of the construction chain, These include the fabrication, storage, maintenance,
Installation or construction, and verification activities amsoclated with the
acceptance of the systerm or component, as further defined in Section 1.2.1
herain, The emphasjs will be on making o determination of the everall quality of
construation and an assessment of Ity complionce with licensing commitments,
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The review will be conducted to varying stages of construction completion
depend'ng upon the specific system, component, or structure under review, The
methodology will include diverse approaches such as checking of records,
hands-on inspection of hardware, or possibly confirmatory testing, if required.
The basis for the sample selection Is presented In Section 3.2.2, ond the
definition of the scope of review Is provided in Sections 3.2.3 and 3.2.4 for the
AFW system and (second system - to be supplied), respectively. In many
Instances, included will be a complete verification of the as-built configuration
ogainst design documents and other applicable requirements. Where possible,
tystems ond compunents selected for the Independent Design Verification

Program will be uiilized for review in the ICV Program, thereby providing
verification of the complete chain from criteria and commitments through to the
constructed and verified product,

The ICV Program will be conducted utilizing we alled checklists described in
Section 1.2.5. Additional sampling, verification, and testing activities that may
be conducted as a result of the ICV Program are discussed In Section 1.2.6.

320 CATEGORIES OF REVIEW: THE CONSTRUCTION CHAIN

The categories of review include the major construction activities identified in
the construction hain, The ICV review categories included are:

Review of supplier documentation 3
Raview of storage and maintenance documentation
Paview of construction/Installation documentation
Review of wiected ver/fication activities

DC.82-13



PROJECT INSTRUCTION

Pl-_3201-009 SUBJECT: Engineering Program Plan
Midlond Independent Design and
REV. 0 DATE: 11/29/82 Gondtruction Verification Program

PAGE 5! of 80 PREPAREDQ!\. N \ APPROVEEIY: g :

B Verification of physical configuration

Each of these review categories is described in further detail in the following
sections.

3.2.1.1 Review of Supplier Documentation

For those components requiring fabrication or manufacture, selected supplier
documentation and other associated information including shop inspection
documentation will be reviewed ogoins;;design output documents to ensure
conformance with requirements. Supplier documentation will include such items
as drawings, caolculations, test reports, certified mcterial property reports,
storage and installation requirements, operations and maintenance requirements,
and other major supplier documentation and data applicable to the component.
For selected components, included will be the review of supplier seismic and
environmental qualification documentation ogainst requiremants defined in the
design process.

3.2.1.2  Review of Storoge and Maintenance Documentation

A review of site documentation will be performed to verify that requirements
related to storage, including both in-storage and in-place maintenance have bsen
met. Included will be the review of receipt inspection documentation.
Requirements to be reviewed will include such paramefers as temperature and
humidity, cleanliness, lubrication, shaft rotation, energization, etc. Where
possible, existing warehousing and maintenance documentation will be reviewed
and associated activities observed to provide additional verification that compo-
nents have been properly stored and maintained during the construction srocess.
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3.2.1.3 Review of Construction/Installation Documentation

A major factor in the evaluation of the quality of construction is the review of
those items constructed or installed on site. The review of documentation
associated with the construction/installation process will be conducted to verify
that the applicable requirements have been met. Included in this rm;icw will be
verification of the utilization of proper documents in the process such as design
output requirements, erection specifications, installation requirements,
construction procedures and other specified censtruction codes ond standards, as
applicable. Design changes, ¢ield modifications, and other irout related to final
as-built drawings will be reviewed. included will be the review of documentation
associated with such items as concrete materials, concrete, the welding process,
bolting octivities, NDE, etc. Inspection requirements, including personnel
qualification and training, reports, and associated documentation will also be
included in the review, Where possible, selected on-going
construction/installation octivities will be observed to provide odditional

PREPARED IY:J\ i APPRO\CEE BY: g
\

information for the evaluation of this process.

3.2.1.4 Review of Selected Verification Activities

Verification activities conducted subsequent to the construction/installation/
inspection octivity will be reviewed and evaluated. Inciuded will be aver-
inspection activities associated with cable separation verification, bolt hardness
testing verification, the pipe support reinspection program, the Construction
Completion Program; as well as routine cold hydro testing, functional and
preoperatior.al festing, and other specified preservice system and component
testing programs. Associated requirements, plans, test reports, ete, will be
reviewed and, where possible, these verification activities will be observed in
order fo provide additional information and data to support evaluations.
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3.2.1.5 Verification of Physical Configuration

Field verification of the as-built configuration of selected components of o
portion of the AFW system will be conducted to ensure conformance with
requirements.  Verification will odiress such aspects as identification,
approximate physical dimensions, location, orientation, name plate data,
grounding, use of proper materials, insulation, weld quality, and other features of
the cunfiguration as opplicable to the component or system. Configuration
verification will range from the review of general features for some components
or systems to a 100% detailed dimensional verification of other selected
components or systems, as defined further in subsequent sections herein.

3.2.2 BASES FOR SAMPLE SELECTION

The selection of a sample for the ICV will generally follow the criteria discussed
in Section 3.1.2 of this Plan for the IDV; with the exception that certain ICV
activities may utilize statistical methods. These methods may be opplied in
establishing somple sizes and statistical levels of confidence for the assessment
of repetitive production octivities such as concrete and steel properties or
welding records. This program will be devaloped and documented during the
preparation of the associated detailed review checklists.

The primary means of sample selection will be engineering judgment of the ICV
reviewers. As with the IDV, the initial ssmple will be biased towards problems
that have previously arisen in the industry. This sample will be refined by
incorporating specific Midland project information fo verify that the ICV
encompasses previous problem areas ond, thereby, serve as a verification that
associated problems have been or are in the process of being adequately
addressed and that they do not exist elsewhere in the same or similar form.
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3.23 DEFINITION OF REVIEW SCOPE FOR THE AFW SYSTEM

The ICV review categories corresponding to the major activities of the construc-
tion chain were defined in Section 3.2.1. Presented in this section is an
identification of the seiected components and the associated level of' construc-
tion completion of each to be review: ... For the AFW system the scope of
review is defined in the matrix in Figure 3.2-1, where the "X" designates the
review scope applicable to each component. The criteria discussed in Sections
1.2 and 3.2.2 of the Plan were utilized to develop this initial matrix. The review
areas of the ICV are divided into major divisions by component type: mechoni-
cal, electrical, instrumentation and control, HVAC and structural. The initial
scope of review of each component within these major divisions is discussed in
the secticns that follow. As previously mentioned, the identified review scope is
subject to change depending upon the ICV program findings.

3.2.3.1 Mechanical Systems and Components

An evaluation of the quality of construction of selected mechanical systems and
components will be conducted. Included in the scope of this portion of the
review are selected mechanical equipment, piping and pipe supports associated
with the AFW system.

3.2.3.1.1 Mechanical Equipment - Topic l.l-lc -

~_A review of the complete construction chain including verification of the

physical configuration will be conducted for the three major mechanical
components selected .for detailed review in the IDV., The fabrication docu-
mentation review will encompass all major supplier documentation, including
functional requirement and environmental and seismic qualification documents,

DC-82-13




INITIAL SAMPLE REVIEW MATRIX FOR THE AUXILIARY FEEDWATER SYSTEM

MIDLAND INDEPENDENT DESIGN VERIFICATION PROGRAM

SYSTEM/COMPONENT

/

SCOPE OF REVIEW

I M§§HAN‘S&

o EQUIPMENT
e PIPING
e PIPE SUPPORTS

I ELECTRICAL

EQUIPMENT

TRAYS AND SUPPORTS
CONDUIT AND SUPPORTS
CABLE

. INSTRUMENTATION AND CONTROL

¢ INSTRUMENTS
e PIPING/TUBING
o CABLE

V. HVAC
o EQUIPMENT
e DUCTS AND SUPPORTS

v. STRUCTURAL
o FOUNDATIONS
o CONCRETE
e STRUCTURAL STEEL

x XK X X

x

FIGURE 3.2-1
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Included will be the review of the stresses in equipment and supports, including
anchorages, as ooplicable. Storage/maintenance and construction/installation
* . documentation will be reviewed and, where possible, selected asscciated activi-
ties will be observed. Verification documentation acsociated with all meje-
preservice equipment and related system testing programs will be revjewed and
where possible verification octivities including actual tests will be observed.
The as-built configuration review will include verification of equipment identity,
principal features, name plate data, location, orientation, and support charac-
teristics, as applicable. Conformance with-design documents (including P&ID's,
isometrics and equipment location drawings), supplier documents and associated
installation requirements will be verified. '

3.2.3.1.2 Piping - Topic l.2-lc

This activity will include the review of all major piping fabrication documen-
tation associated with the portior: of the AFW piping system selected for review
in the IDV. Vendor drawings, material certification, shop welding and NDE
documentation, as applicable will be reviewed. All major construction/installa-
tion documentation will be reviewed including installation specifications,
welding and NDE documentation and all associated inspection reports. Verifi-
cation documentation related to all preservice testing programs will be reviewed
and where possible associated activities will be observed, A field survey of the
as-built configuration of the selected portion of .ﬂ'n AFW system will be
conducted to verify routing, location (to tape measure accuracy), piping
diameter, cleanliness and other major piping characteristics. Conformance with
the applicable design, supplier and othe- insiallation requirements will be
confirmed. : h

-

-
— —
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3.2.3.1.3 Pipe Supports - Topic |.3-Ic

A review of the quality of construction will be conducted for the pipe supports
associated with the portion of the AFW piping system selected for detailed
review in the IDV, For those supports selected for review in the IDV, fabrication
and installation documentation will be reviewed. Verification documentation
including that associated with the pipe support reinspection program will be
reviewed and where possibie these octivities will be observed. Verification
documeniation associated with all major preservice system testing wiil also be
reviewed and will be observed where possible. Physical verification will include
a 100% verification of the identity, locatign, and orientation of all pipe supports
within the selected portion of the AFW piping system. In addition, complete
dimensional verification of design details will be made for those supports
selected for detailed review in the IDV. Dimensional verification will encompass
weld size, quality and location, base plate size and thickness, anchor bolt size
and location, and other principal features, as applicable.

3.2.3.2 Electrical Systems and Components

An evajuation of the quality of construction of selected electrical systems and
components will be conducted. Included in the scope of this review are selected
e'ectrical equipment, cable trays and supports, conduits and supports, and
electrical cable associated with the AFW system,

3.2.3.2.1 Electrical Equipment - Topic Il.l-lc

A review of the compiete construction chain including verification of the
physical configuration will be conducted for the major electrical components
(e.g. motor control center, motor operated valve, electricai panel) and cable
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selected for detailed review in the IDV. The fabrication documentation review
will encompass major supplier documentation, including functional requirement
and environmental and seismic qualification documents. Included will be the
review of the stresses in equipment and supports, including anchorages, as
applicable. Storage/maintencnce and construction/installation documentation
will be reviewed and, where possible, selected associated activities will be
observed. Verificatiun documentation associated with major preservice
equipment and related system testing programs will be reviewed and, where
possible, verification activities including actual tests will be observed. The as-
built configuration review will include verification of equipment identity,
principal features, name plate data, location, orientaﬁgn. and support character-
istics, as applicable. Conformance with design documents (including single line
diograms, P&ID's, and equipment location drawings), supplier documents and
associated installation requirements will be verified.

3.2.3.2.2 Cable Trays and Supports - Topic 11.2-lc

This activity will include a review of all major fabrication documentation and as-
built verification of a selected portion of a cable tray and support system
associated with @ major AFW electrical system. Laoyou! and installation
drawings, material cerifications, and other applicable documentation will be
reviewed. A field survey of the selected portion will be conducted to verify
location (to tape measure accuracy) routing, tray gharacteristics, and support
location and configuration. Conformance with applicable design, supplier and
other installation requirements wil! S confirmed. Proper cable assignment to
trays, tray cleanliness and tray fill will be selectively verified.

Ld -
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3.2.3.2.3 Conduits and Supports - Topic Il.3-lc

- This activity will include a review of all major fabrication documentation and a
field verification of a selected portion of a conduit and support system
associated with @ major AFW electrical system. The scope of review will be
similer to that of the electrical tray and support review discussed in the
preceding section. The conduit size and fill will be selectively verified.

3.2.3.2.4 Cagt's - Tooic ll.4-ic -

A review will be conducted of all major supplier documentation associated with
the ccble of o selected portion of @ major AFW electrical system. The
fabrication documentation review will encompass cable material certifications,
insulation certifications, stranding and color coding characteristics and other
opplicable documentation. The as-built configuration of a selected portion of

the system will be verified including identification, visual inspection, routing,

separation, tiedown, terminations and other principal characteristics as
applicoble, The cable terminations will be reviewed for proper lugging and
lugging tool documentation. Cable pull documentation will be reviewed to verify
compliance with pull tension limits. Cable meggor and continuity checks will be
reviewed to verify installed cable integrity, Conformance with applicable
design, supplier and other installation requirements will be confirmed.

3.2.3.3 Instrumentation and Contro! Systems and Components

A review of the quality of construction of selected instrumentation and control
(1 & C) systems and components will be conducted. This review will include
selected instruments, piping and tubing, and wiring associated with the AFW
system.

DC-82-13
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3.2.3.3.1  Instruments - Topic lil.l-l¢

A complete review of the construction chain including verification of the
physical configuration will be conducted for selected instruments of a major
AFW I&C system. All major documentation will be reviewed including that
received from the supplier, storage/maintenance (including calibration) and
installation instructions. In oddition, the verification documentation associated
with preservice I&C system testing programs (e.g. calibration, response time,
circuit continuity, trip set points, etc.) will be reviewed and activities observed
where possible. The as-built configuration will be verified including instrument
identity, nome plate data, _Iocotion, mounting conditions, and other principal
characteristics, as applicable. Conformance with design documents and
specifications, supplier requirements and installation requirements will be
verified.

3.2.3.3.2 Piping/Tubing - Topic 111.2-lc

This activity will include a review of all major fabrication documentation and an
as-built verification of piping and tubing associated with a selected portion of a
major AF W I&C system. Material certifications and other applicable documen-
tation will be reviewed against design requirements. A field survey of the
selected portion will be conducted to verify routing, supports, size, slope and
valve types. Conformance with applicable design, supplier and other installation
requirements will be verified. Preservice hydro test results will be reviewed.

A review will be conducted of all major supplier documentation associated with
the cable of a selected portion of @ major AFW 1&C system. The fabrication
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documentation review will encompass cable material certifications, insulation
certifications, stranding and color coding characteristics and other applicable
documentation. The as-built configuration of the selected portion of the system
will be verified including routing and terminations (correct tools for lugging,
proper crimp and lug size). Conformance with applicable design, supplier and
other installation requirements will be confirmed. Continuity test results will be
reviewed to verify circuit integrity.

3.2.3.4 HVAC Systems and Component_s

An evaluction of the quality of construction of selected HVAC systems and
components will be conducted. Included in the scope of this portion of the
review are selected HVAC =quipment, ducts and supports associated with the
AFW system.

3.2.3.4.] HVAC Equipment - Topic IV.l-lc

A review of the complete construction chain including verification of the
physical configuration will be conducted for @ major HVAC component, one of
the three major mechanical components selected for detailed review in the 1DV,
The fabrication documentation review will encompass all major supplier docu=
mentation, including functional requirement and environmental and seismic
qualification documents. Included will be the review of the stresses in
equipment and supports, including anchorages, as ;pplicdﬂc. Storage/mainte-
nonce and construction/installation documentation will be reviewed and, where
possible, selected associated activities will be observed. Verification documen-
tation associated with all major preservice equipment and related system testing
programs will be re'viewe;i and where possible verification activities including
actual tests will be observed. The as-built configuration review will include
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verification of equipment identity, principal features, name plate data, location,
orientation, and support characteristics, as applicable. Conformance with
design documents (including P&ID's and equipment location drawings), supplier
documents and associcted installation requirements will be verified.

3.2.3.4.2 HVAC Ducts and Supports - Topic IV.2-l¢

This activity will include a review of all major fabrication documentation and as-
built verification of a selected portion of_a duct and support system associated
with @ major AFW HVAC system. Vendor—drowings, material cerifications, and
other applicable documentction will be reviewed. A field survey of the selected
portion will be conducted to verify (fo tape measure accuracy) routing, duct
characteristics, ond support location and configuration. Conformance with
applicable design, supplier and other installation requirements will be confirmed.

3.2.3.5 Structural Cumponents

The quality of construction of plant structures will be evaluated based upon a
review of selected structural components. Included in the scope of this portion
of the. review are selected foundations, concrete structural elements and
structurai steel components of the structures which house the AFW system.

3.2.3.5.1 Foundations - Topic V.l-lc ¢

This activity will include the review of fabrication and construction/installation
documentation associated with building foundations selected for detailed review
in the IDV. The fobrucohon documentation review will encompass a!l major
supplier docurremohm tncludlng material certifications, rebar plocement
drawings, and other applicable documentation.  Construction/installation
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documentation to be reviewed will include concrete materials documentation,
concrete cylinder test results, inspection reports and other applicable
documentation. Conformance with design documents, supplier requirements and
associated construction/installation requirements will be verified.

3.2.3.5.2 Concrete Components - Topic V.2-l¢

A review of fabrication ond construction/installation documentation will be
conducted and the as-built configuratiom—will be verified for major concrete
structural elements selected for detailed review in the IDV. The documentation
review will encompass all major supplier and construction/installation documen-
tation associated with reinforcing steel, inserts and pemfrotiom, and concrete
documentation of a selected portion of each component. A field survey will be
conducted to verify overall element dimensions (including thickness), location
and size of major openings and selected penetrations, and principal character-
istics of selected inserts. Conformance with applicable design, supplier and
other installation requirements will be ronfirmed.

3.2.3.5:3 Structural Steel Comronents - Topic V.3-Ic

This octivity will include the review of major fabrication and
construction/installation documentation and an as-built verification of the
structural steel components selected for detailed review in the IDV. The
fabrication documentation review will encompass shop detail drawings, material
certifications, welding documentation, and other major supplier documentation,
Construction/installation documentation will oddress field welding, bolting
(torque) and other applicable documentation. A field survey will be conducted to
verify, where possible, major element characteristics including member size,
plate thickness, weld size, and bolt pattern and size for a selected connection of
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each member. Conformance with applicable design, fabricator and other
installation requirements will be confirmed.

3.24 DEFINITION OF REVIEW SCOPE FOR THE (second systerh - to be
supplied)

3.2.5 DEVELOPMENT OF ICV PROGRAM CHECKLISTS

Generic checklists were developed for ec_:ch of the review scope categories
discussed in previous sections utilizing guidance as applicabie contained in
applicable ANS|I documents, the construction review program guidelines
published by INPO and other industry standards. For each of the construction
review scope areas shown in Figure 3.2-1, the reviewer develops a specific
checklist incorporating generic checklists as appropriate. In most cases, the
specific checklist is derived from the generic checklist by addition of specific
requirements applicable to the construction area being reviewed. In sorne cases,
it may be appropriate to use only a portion of the generic checklist or to develop
a unique checklist.

In each case, the checklist prepared by the reviewer will be checked by the |ead
technical reviewer for the area. (Note that if the lead technical reviewer .
prepares a checklist, it is permissible for him to bo.fh ‘originate and check the
contents of the checklist), During their review process, the lead technical
reviewers examine the checklist for interfaces v " other ICV areas and perform
a general review of the completeness and adequacy of the proposed checklist.
The LTR's review is to ve coofdimnd with the project manager as necessary to
resolve questions whuch cut ocross discipline lines. In the event that the Project
Manoger or Lead Techncial Reviewers have comments on the checklist, the
checklist preparer and those having comments will discuss the conments and
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reach an appropriate resolution. After reaching concurrence in the adequacy of
the checklist, the LTR will indicate his approvai and the checklist will be
available for use by the reviewer.

The reviewer, having an approved checklist, can then proceed with the review
process for this specified areq, in accordance with Project Instruction Pl-3201-
00!, Engineering Evaluation Preparation ard Control. In performing the
evaluation, the reviewer will document the information which he used in order to
complete the checklist. Such inforination will include component identification,
the date or revision number of the associated documents, the document number,
and an indication of the source of the information (i.e., where data and any
associated documents were obtained).

3.2.5.1 Development of Checklists for Review of Supplier
Documentation

The generic checklist for review of supplier documentation was developed
considering questions such as: '

B What is the identity of the supplier documentation being
- reviewec (including P.O. number, supplier name, component
name and identification number)?

e Has the documentation been reviewed and accepted by the
appropriate organization in accordance with procedures?

- Is the documentation complete?

® Does the documentation comply with purchase specification
requirements?
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w Where appropriate, does seismic and environmental qualifica-
tion documentation comply with purchase specification require-
ments?

© Have the necessary shipping, handling, storage, installation, and
maintenance requirements been specified by the supplier and
are these consistent with purchase specification requirements?

For each type of system, component or structural element the lead technical
reviewer will supplement the generic checklist with appropriate additional
questions, as applicable. -

3.2.5.2 Development of Checklists for Review of Storom
Documentation

The generic checklist for review of storage and maintenance documentation was
de eloped considering questions such as:

- What is the identity of the storage and maintenance documen-
tation being reviewed, including document type (receipt
inspection, in-storage/in-place maintenance records, etc.) and
document identification (document title, revision, date)?

- What is the identity of the component being reviewed (name,
identification number)?

. Does the documentation for the receiving process include
component review against purchase specification requirements?

- Are nonconforming items properly idon.ﬁfied, processed and
closed out?

< Does the maintenance program meet the necessary require-
ments specified for the component relative to humidity,
cleanliness, lubrication, shaft rotation, energization, etc., as
applicable?
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For each type of system, component or structural element the lead technical
reviewer will supplement the generic checklist with oppropriate odditional
Questions, as applicable.

3.2.5.3 Development of Checklists for Review of Construction
and Installation Documentation

The generic checklist for review of construction and installation documentation
was developed considering questions such as:

« What is the identity of the construction/installation documenta-
tion being reviewed, including type (concrete, welding, bolting,
NDE, etc.) and identification (title, revision, date)?

- What is the identity of the system, component or element and
its physical location in the plant?

- Are all appropriate construction/installation procedures and
instructions identified?

. Are the current revisions of drawings, specifications and other
requirements utilized in the work?

. Does the documentation include verification that the work has
been performed by properly qualified personnel?

- For those octivities observed, do the construction/installation
activities conform to requirements?

e  Have the necessary inspections been performed?

- Has the work been performed utilizing the proper tools/equip-
ment? Have such tools/equipment been properly calibrated in
accordance with procedures?

* Have the rework activities been performed in accordance with
requirements?
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For each type of system, component or structural element the lead technical
reviewer will supplement the generic checklist with appropriate additiona!

Have deviations from design/supplier requirements been

properly documented, processed and closed out in accordance
with procedures?

questions, as applicable.

3.2.5.4

The generic checklist for review of selected verification activities was

Development of Checklists for Review of Selected
Verification Activities

developed considering questions such as:

DC-82-13

What is the identity of the verification activity being reviewed
(cable separation verification, pipe support reinspection, bolting
study, pre-service test, including type, etc.)?

What is the identity of the system, component or element(s)
included in the verification activity under review?

What is the identity of the verification activity documentation
being reviewed (program plan, procedures, instructions, etc.)?

What is the quality-related objective of the verification
activity and does the activity as specified/documented meet
the objective?

Where verification activities are observed, do the octivities
comply with requirements and are they properly documented?

An’nmconforrrm properly identified, processed and closed
out? -

e
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For each type of system, component or structural element the lead technical
reviewer will supplement the generic checklist with appropriate additional
questions, as applicable.

3.2.5.5 Devel t of Checklists for Review of Verification
of Pﬁgsicol Configuration

The generic checklist for review of verificction of physical configuration was
developed considering questions such as:

-—

B What is the identity of the system, component or structural -
element being reviewed (name, identification number, location
in plant, reference design documents)?

® Has the system, component or element been properly
togged/marked for identification in occordance with
requirements?

» Or the basis of visual inspection, has the component been
properly constructed/installed and has it been maintained and
protected during the construction process in accordance with
requirements”?

- Does the configuration comply with design requirements,
including physical dimensions, location, orientation, name plate
data, grounding, use of proper materiais, insulation, routing,
etc., as applicable?

@ Have deviations from design -equirements been properly
identified, processed ond closed out _in accordance with
procedures?

For each type of systern, component or structural element the lead technical

reviewer will supplement the generic checklist with appropriate additional
questions, as opplicot;h.
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3.2.6 PLAN FOR ADDITIONAL SAMPLING, VERIFICATION, AND
TESTING

The initial sampling and verification within the scope of the ICV is based upon an
evaluation of documentation to verify the quality of both inaccessible.(e.g. rebar
placement) and occessible systems, components and structures. The quality of
accessible items will be further verified by visual inspeztion or measurement as
appropricte.

Additional sampling or verification within the scope of the ICV or outside the
scope into other systems will be conducted if discrepancies are found. The level
of additional sampling or verification will be based upon the nature of the
discrepancy. In all cases when discrepancies are found, an introspective
evaluation will follow to identify the extent and roo* cause. The root cause may
either be random or systematic (generic). The additional review will attempt to
verify wheiher the discrepancy is restricted to the specific system, component,
or structure under review; restricted to work by a specific construction
organization; or if the discrepancy cuts across many interfaces and applies to
similarly constructed systems, components, and structures.

At first, the odditional sampling and verification will be directed at an
evaluation of additional documentation; however, if this documentation is
incomplete or insufficient to identify the extent and root cause of discrepancies;
inspection or testing will be considered, as appropriate. If required to
supplement internc! resources, TERA may consider subcontracting a portion of
any required inspection or testing services (e.g. non-destructive examination,
materials testing, etc.) to a qualified organization that meets the independence
requirements of Section 1.4 of this Plan.

-
et g
- -
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40 DOCUMENTATION

Auditable records must be maintained to document substantive elements of the
IDCV review and evaluation process, to document technical conclusions including
the status of disposition of items associated with the review process leading to
findings, to document the revision of records, and fo establish quality assurance
measures necessary to provide odequate confidence and assurance of the quality
of services. The following sections establish documentation requirements for
engineering evaluations, calculations, field verification, and external
communications. Section 5.0 of this Plon establishes the requirements for
reporting documentation.  Section 6.0 of this Plon establishes the QA
documentation reguirements,

4.1 DOCUMENTATION OF ENGINEERING EVALUATIONS, CALCULATIONS,
AND FIELD VERIFICATION RESULTS

Engineering evaluations, caleulations, and Tield verificafion results provide the —
bases for al! substantive conclusions reached in the IDCV. These items provide |

the "trail" of information which supports IDCV conclusions; both positive and

negative, whatever the case may be. While the reporting mechanism established

in Section 5.0 of this Plan aoddresses the documentation of reporting require-

ments which are generally applicable to negative conclusions, it is equally vital

that positive conclusions be justified and documented. in an auditable form as

well. -

The requirements for preparation and control of engineering evaluation docu-

mentation required for the Midland IDCV are contained in Project Instruction
P1-3201-001, Engireering Evaluation Preparation and Control. Engineering -
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evaluations are required for tasks such as design criteria evaluation, commit-
ment compliance evaluation, design evaluation, construction records evaluation,
and field verification.

The requirements for preparation and control of calculation documentation,
including computer analyses documentation, required for the Midland IDCV are
contained in Engineering Control Procedure ECP-5.2, Calculation Preparation
and Control. Calculations are prepared as required to verify designs, design
parameters, design criteria, performance-parameters, evaluate data, and other-
wise provide quantitative information in accordance with accepted analytical
and mathematical methods. Calculations are intended to assist IDCV reviewers
in reaching necessary conclusions relative to the quality of the Midland plant
design.

4.2 DOCUMENTATION OF EXTERNAL COMMUNICATIONS

The requirements for the preparation and control of documentation for external
communications are contained in Project Instruction P1-3201-010, External
Communications: Preparation of Contact Log Sheets. Under prescribed
circumstances, oral communications and meetings that include discussions with
parties external to the IDCV review organization must be documented to provide
an auditable record of information which may have 2n impoct on IDCV
con:lusions and the preservation of an independent précess in reaching these
cor clusions. Accordingly, external communications which address the fc .owing
subjects should be documented consistent with the provisions ot P1-3201-010

- IDCV scope of seview
e  Confirmed items (i.e., potential findings)
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B Findings

. Findings resolution

Additionally, eny information or data having a bearing or potential bearing on
IDCV conclusions which may be obtained verbally during telecons or meetings
shouid be documented consistent with the provisions of Pl-3201-010; however,
the IDV reviewer is encouraged to subsequently seek written documentation to
the same effect from the external party.

Findings and findings resolution shall not be discussed with external parties
without the consent of the Project Manager. The project manager is responsible
for notifying CPC at least cne week prior to meetings where findings or findings
resolution must be discussed. This is required so that NRC can be notified that
suct. meetings will be taking place.

5.0 PROGRAM REPORTING
5.1 TYPES OF REPORTS

The following types of reports will be prepared in the IDCV:

e  Open, Confirmed, and Resolved (OCR) Item reports

* Finding reports
s Finding resolution reports

- Final report
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OCR reports document the disposition of the IDCV review precess leading to
either findings or the resolution of iterns which have surfaced during the review,

but have been resolved after considering additional information.

Finding reports document verified deviations in the implementation of design
criteria, design, or construction commitments and design or construction proce-
dures in areas such as: quality assurance, design or construction control,
analysis, design, engineering evaluation, specification, design or constructior
implementation or field installation. Findings may fall into two categories:
those affecting the ability of systems, c;mpmonts, or structures to meet their
intended safety function and those without an impact to safety functions.

Finding Resolution reports document the conclusions of the review process which
has been undertoken 10 resolve findings and completely close out any concern
about the findings. Finding resolution may require additional analysis, design, or
construction changes or procedural changes. Full resolution requires the
identification of root cause ond extent and a plan for corrective oction if
required.

The IDCV Final report documents all substantive conclusions reached in the
IDCV,.incIuding the process leading to these conclusions. Both positive and
negative conclusions will be identified to provide a balanced perspective and to
document a complete record. While the overall IDCV objective is to verify the
quality of the Midland project design and construction efforts identifying any
deficiencies, it is necessary to have a record which decuments items that have
been dismissed (i.e., positive conclusions) as the bases for these conclusions are

equally important,
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5.2 REPORTING PROCESS

5.2.1 REPORTING SYS(EM

The system for IDCV reporting is shown graphically in Figure 5.2-1. This figure
provides a diagram or flow chart of the report generation process and @ summary
of the sequence.

Upon initial technical review, Potential Open Items may be identified by an
IDCV reviewer. This deiermination will be based upon his judgment that a
potential deviation exists in implementation of design criteria, design or
construction commitments, and design or construction procedures, thus requiring
odditional investigation or confirmatory analysis by the IDCV review team.
Upon documenting his determination, the IDCV reviewer forwards o preliminary
OCR report to his Leod Technical Reviswer (LTR) who reviews it with the
project team (Project Manager and all LTRs). If the project team concurs with
the reviewer's determination, the Potential Open Item becomes an Open Itern
which is formally controlled. The project team may resolve the Potential Open
Item, thus requiring reclassification of the item as o Resolved Item and
modification of the OCR report reflecting this change which is then formally
controlled.

The Open Item will be reviewed further by the review team until such a point
that available information has been depleted. At this time, the IDCV reviewer
will prepare a Resolved Item report or a Confirmed Item report which documents
his determination after further review, A Confirmed Item is judged to be an
apparent finding by the review team and requires further action to provide
documentation that may not have been available to the IDCV review team. His
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recommendation is forwarded to his LTR who reviews the classification and
makes a recommendation to the project team. The project team may agree with
the LTR's recommendation at which point the Resolved Item report or Cone
firmed Item report becomes final, Alternatively, the project team may review
the classification and require further work by the IDCV reviewers. All final
OCR reports are forwarded to the Principal-in-Charge (PIC) for his concurrence,
disposition, and determination whether a formal review is required by the Senior
Review Team (SRT). In all cases, the SRT receives a copy of the OCR report
irrespect’ve of whether they are nqmtog to undertake a formal review,

The PIC may agree with the project team's classification and recommend that
the Project Manager forward Confirmed Item reports to CPC with carbon copies
to the appropriate design organizotior s, or he may request a review by the SRT
to assist him in making his determination. Alternatively, or in parallel, he may
request that the project team or review team conduct further review.

The LTRs ond IDCV reviewers will then review the additional information
received from CPC/original design orgonization and make a determination
whether the item becomes a Resolved Item or a Finding. The LTRs will moke
the recommendation to the project team who will review the clossification, The
project team may ogree with the LTR's recommendation, at which point the
Resolved Item report or Confirmed Item report becomes final. Alternatively,
the project team may review the classification and require further work by the
IDCV reviewers. Upon completion of this process,”the OCR report or Finding
report s forwarded to the PIC by the Project Manager for o similar review
process as has been previously described. After his review and ony required
review by the SRT, the PIC will direct the Project Manager to forward Finding
reports to CPC/original design organization, recognized iniervenors, and the
NRC., :
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CPC/original design organization will respond with an action plan for resolution
of the issues identified. The project team will review the response and
determine whether the issue has been resolved. If so, a Finding Resolution
report will be issued by the project team for review by the PIC in a similar
fashion as has been previously described. Alternatively, the Flndlng.moy not be
resolved, at which point it will remain open and documented in the Final report.
It must be noted that this eventuality is not anticipated since closure must be
sought by the involved organizations. The final report will document all IDCV
conclusions as discussed previously.

5.2.2 REPORT PREPARATION AND DISTRIBUTION

The preparation and control of OCR reports, Finding reports, and Finding
Resolution reports is addressed in Project Instruction Pl-3201-008, Preparation
and Control of Open, Confirmed, and Resolved Item Reports, Finding Reports,
and Finding Resolution Reportz. Section 3.0 of P1-3201-008 provides instructions
for report preparation, and Section 5.0 oddresses the distribution of these
reports.

The Final report will include documentation of all conclusions, including refer-
ences to applicable documents that support these conclusions. A droft Final
report will be transmitted to CPC and NRC for their review, Resolution of their
comments will be documented in an auditable manner. A copy of the draft Final
report will be sent to recognized intervenors, It should be noted that CPC and
NRC comments are intended to be of a clarification nature or to correct
misinformation. Upon TERA resolution of the comments, the Final report will
be issued and distributed to CPC, NRC, and recognized intervenors,

DC-82-13
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5.2.3 INTERCHANGE OF INFORMATION

The requirements of Section 4.2 are not intended to prohibit the informal
interchange of information between IDCV personnel and external parties. These
communications are essential to the IDCV review process. However, the items
in Section 4.2 require documentation for the recsons cited. Furthermore, to
preserve the independence of the IDCV reivew process, It is importont that 1DCV
personnel maintain discretion in the disseminction of information bearing on
findings to outside parties until such a time that this information is final. Thig
procedure will prevent confusion ond foster credibility to the IDCV review
process.

5.3 IDENTIFICATION AND EVALUATION OF DRESICN/CONSTRUCTION
PROBLEMS

It is the duty of all IDCV personnel to identify any deficiency known to him that
may be significant to the public health and safety He shall be permitted fo
conduct all reasonable evaluations necessney to moke o determisuian of the
significance of suspected items. IDCV personnel ara responsible for presenting
their conclusions in a manner that ofer technicail; qualified personnel may
understand and independently verify., 1‘urthermore, it is the rasponsibility of
IDCV personnel to assess the significance of their conclusions and attempt to
understand the extent and root cause of findings. Any deviation of the above
should be brought to the attention of the Project Mm.o'pr.

DC-82-13
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6.0 QUALITY ASSURANCE
6.1 APPLICABLE REQUIREMENTS

The Midlend IDCV shall be performed in accordance with applicable quality
assurance requirements ¢  the NRC's regulation 10 CFR 50, ‘Appendix B.
Furthermore, the IDCV will comply with:

e NRC Regulatory Guide 1.28 (6/7/72) including Sections |,
2,3,5 7,17, ond |8 of ANSI N45.2-1971

e NRC Regulatory Guide [.64 (Revision |, 2/75) including
Sections |, 2, and 6 of ANSI N45.2.11-1974

These requirements are implemented by the TERA Corporate Quality Assurance
Plan (QAP), Revision 3 (Janwary 1, 1980) and the Midlond IDCV Project Quality
Assurance Plan (PQAP), Revision 0 (November 11, 1982).

6.2 VERIFICATION OF COMPUTER CODES
All computer codes utilized by IDCV analysts shall be verified as follows:

+ Program Verification - The quality of the code should be
determined from @ comparison of the code generated
solutions with known solutions of selected préblems.

. Facility Verification - Given that the generic quality of
the code has been determined, the capability to reproduce
known results utilizing hardware and software available to
TERA must be determined.

Program verifcation may be completed by external parties; however, facility
verification is the responsibility of TERA and must be so demonstrated.

DC-82-13
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POLICY STATEMENT

In conjurction with the corporate Guality Assurance Program, this Project
Quality Assurance Plon has been prepared to establish the measures necessory to
provide odequate confidence in ond assurance of the quality of services to be
provided for Consumers Power Company in the performance of octivities
invoived in the conduct of the Midland Independent Design and Construction
Verification Program. To that end, the quality assuronce/quality control
methods, procedures, and instructions established herein shall be implemented,
as opplicable, by those individuals assigned responsibility for the octivities
requiring quality assurance and control as identified herein. Any deviations,
exceptions, or other nonconformances shall be brought to my attention for
Howard A. Levin

resolution.
ADn
Project Manager

Midiand independent Design and
Construction Verification Program
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l. GENERAL
l.1 Purpose

~ The Project Quality Assurance Plan (PGAP) establishes, describes,

and defines the documented, ouditable, control measures to be imple-
mented fo ensure occurate engineering evaluations, correct calcula-
tional procedure and analysis, and correct data application for the
Midland Independent Design and Construction Verification Program
(IDCV) for Consumers Power €ompany (CPC).

Scope

Quality Assuronce (QA) requirements shall be applied to engineering
design and construction evaluations, analyses, computer analyses,
colculation preparation, documentation and the development of
findings and final reports. The specific activities to which the POAP
applies and the method of program application ore as follows.

1.2.1  Engineer ing Evaluations

Engineering evaluations required for project review activities
associated with design and construction verification shall be
controlled through the use of Engineering Evaluation Cover
Sheets (see Project Instruction P1-3201-001). Engineering
evaluations shall be performed by technically qualified
individuals, ond will be reviewed by on individual
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1.2.2

having qualifications ot least sufficient to perform the
evaluation. The Engineering Evoluation Cover Sheet shall
include o document control number and shall also identity
the specific source of technical dota and references for
information used in the evaluation. Where calculations
are required to be performed to support the engineering
evaluation, these shall be controlled in accordance with
Section 1.2.3.

Engineering evaluations shall be maintained in files at the
Bethesda, Marylond offices of TERA for the duration of the

project.

Document ond Report Preparation

Documents such as open, confirmed and resolved item
reporis, finding reports, draft and final reports that are
prepared in the course of this project shall be controlled in
accordance with Project Instruction P1-3201-002 through the
use of Document Control Cover Sheets. These documents
shail be prepared by technically qualified individuals and shall
be reviewed by another individual familiar with the project.
This review may be performed by the Pro]oc; Manager. The
Document Control Cover Sheet shall have a document control
number and shall also identity the sources of information for
development of these documents.
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1.2.3

L l .20“

Documents aond reports prepared during this project shall be
maintained in files ot the Bethesda, Marylond offices of
TERA for the duration of the project.

Cclculoﬁons, Anglyses and Computer Anclyses

(1) Final calculations, analyses and computer anclyses that
are performed for purposes of confirmatory evaluation of
the Midland design or design bases shall be prepared and
controlled in accordance with ECP-5.2, "Caleulation Pre-
paration and Contral.”

(2) Calculations shall be controlled through the use of calcu-
lation cover sheets as described in ECP.5.2.

(3) Final =alculations shall be kept at the Bethesda, Maryland
offices of TERA for the duration of the project,

Source/Reference Material

_Source or reference material obtained from Consumers

Power Company or other organizations used in performing
the engineering evaluations, colculations, onol.y«s. computer
anclyses or document preparction for this project shcll be
maintained in a file ot the Bethesda, Marylond offices of
TERA for the duration of the project. Control of this
material shall be provided by use of file registers thot list the
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information contained in that file, including date or revision.
These files require use of signout sheets for material
removed from the file.

'3 |Implementation
_______ 1.3.1  This Project Quality Assurance Plan is to be implemented, as

applicable, by all individuals assigned responsibility for per-
formance of technical, managerial, and administrative func-
tions related to the _Quolity Assured Activities identified
previously.

1.3.2 The first issue, Revision 0, is effective and shall be imple-
mented on date of issue. All aoctivities are to be in
compliance from that date.

1.3.3 Revisions shall be implemented within ten (10) working cays
of the date of issue of the revision.

2. ORGANIZATION

2.1 Project Orgonization

Figure | provides the orgonizational chart for the subject Project.
Technical ond odministrative personnel (not shown) will receive
cssignments directly from the Project Manager (PM). The Project
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2.2

Manager will serve as the point of contact with Consumers Power
Company. The Project Quality Assuronce Engineers will report
directly to the Executive Vice President, but will work with the
Project Manager in resolving deficiencies or making recommenda-

tions.

Authority and Responsibility

2.2.1

The Principal-in-Charge (PIC) is responsible for helping
establish the generct philosophy of review, setting forth
guidance to the Project Manager and the Leod Technical
Reviewers (LTR), assisting as an interface with the Senior
Review Team (SRT), NRC and Consumers Power Company
and reviewing/concurring in all final reports issued to
Consumers Power Company.

The Project Manager is responsible for planning and direct
supervision of all in-house octivities undertaken as required
to fulfill the contract requirements. All documentation,
correspondence, reports, calculations, etc., issuved to
Consumers Power Company are to be issued under his signa-
ture or otherwise receive his approval as required by the
applicable Engineering Control Procedure or Project Instruc-
tion. . :

The Project Manager s responsible for planning and overall
manogement of all outside octivities performed by Asso-
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2.2.4

2.2.5

ciates, but may delegate responsibility for supervision to
other individuals within the projcct. This delegation of
outhority and responsibility is documented by issuance of o
Project Instruction. Documentation may be issued to the
subcontractor or associate under the signature of the desig-
noted individual, but shall receive prior aopproval of the

Project Manager.

As requested by the PIC, the Senior Review Team (SRT) is
responsible for the review of Open, Confirmed or Resolved
(OCR) Items, findings and final reports to assess the techni-
cal validity and simif?mo of project team conclusions and
the proper classification of OCRs and findings. The SRT may
at ony time recommend to the Principal-in-Charge thar the

Project Manager expand the scope of review, provide clarifi-
cation or reassess elements of the review,

The Leod Technical Reviewers (LTR) are responsible for
management ond implementation of all review activities
within their discipline of review, including supervision of
individucls on the project team ond outside octivities per-
formed by Associotes. The LTRs report to the Project
Manager. The LTRs are responsible for the clossitication of
OCRs aond findings, the preparation of finding reports ond
tinding resolution reports.
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2.2.6

The Project Quality Assurance Engineer is respensibie for
verification of the implementation of the PGAP and will
perform oudits of applicable procedures ond instructi.cs
implementation in accordance with Section 6.3 and ECP-5.6.

Lines of communication for identified deficiencies shall be in
occordance with ECP 5.15, "Corrective Action Procedure.”

3. PSRSONNEL GUALIFICATIONS AND CONTROL

3.1 Monggement Personnel

3.1

12

Principal-in-Charge - ‘ohn W. Beck

Mr. Feck has brood experience in operations, systems, engi-
neering, environmental, and licensing areas of the nuclear
| “wer industry. He is on officer of TERA Corporation. A
cupy of his resume is presented in Appendix C ond provides
jocurnentory evidence of his qualilications.

Praject Manoger - Howard A. Levin ...

Mr. Levin has brood experience in the areas of nucleor plant
enginesring ond licensing as well as manoging engineering
projects, has been selected by the Executive Vice President
as Project Manoger for the subject project. A copy of his
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3.4

resume is presented in Appendix C and provides documentary
evidence of his qualifications.

Project Quality Assurance Engineer - Charles E. Lemon, P.E.

Mr. Lemon has broud experience and is highly qualified in the
area of nuclear power plant quality assurance ond has been
selected by the Executive Vice President as Project Quality
Assuronce Engineer for the subject contract. A copy of his
resume is presented in Appendix C and provides documentary
evidence of his qualifications.

Leod Technicol Reviewers

The Lead Technical Reviewers (LTR) have been selected
based upon their unique rechnical and management qualifico-
tions for the project. The following lists the LTRs along with
a short description of their areas of expertise. Copies of
their resumes are presented in Appendix C, providing docu-
mentary evidence of their qualifications.

T ical i Functi Ar f ti
Curt Staley MNuclear power plant structural,
Structural Review ond mechanical design, construction

Construction Verification project management and control
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Leod Technicol Reviewer

Frank Dougherty
Mechanical Review

Richard Snaider
Systems Review

Lionel Bates
Electrical Review -

Senior Review Team

Functicnal Areas of ti

Nuclear power plant mechanical
design, safety and reliability
analysis, system design/criteria

development

Nuclear power plant operations,
maintenance and design, systems
engineering, licensing groject
management, mechanical
engineering

Nuclear power plant electrical,
instrumentation ond control
systems design, equipment quali-
fication, plant operations and
maintenonce

The Senior Review Team (SRT) has been selected based upon
their many years of expe: ience in the nuclear industry, brood
oreas of personal knowledge, ond specific nucleor design
review expertise. The following lists the SRT members along
with @ short description of their arecs of expertise. Copies
of their resumes are presented in Appendix C providing
documentary evidence of their qualificotion. =

SRT Member
Donald Davis

Functional Ar f ti

Nuclear safety ond licensing,
plant and reoctor systems,
thermal-hydraulic analysis,
accident analysis
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L7

SRT Member Functional Areas of 1
William J. Hall Engineering onalysis and design,

structural engineering, struc-
tural mechanics and dynamics,
soil mechanics, frocture
mechamics, engineering criterio
development for major projects

Robert Wilson Nuclear power plant operations,
engineering and design, licensing

preject management

LTRs are controlied ond their performance evaluoted under
direct supervision of the Project Manager who provides input
to the Principal-in-Charge for his review and concurrence.

Manggement control is proviced by the Executive Vice Presi-
dent through review of project reports, audit findings, and
evaluations conducted in the normal course of business.

3.2 Project Personnel

2l

Statf technical and administrative personnel are selected by
the Project Manager or LTRs as required, based on their
qualifications and oreas of expertise, to perform and/or
coordinate the performance of octivities undertaken in ful-
fillment of controct requirements.

\\
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3.2.2 The following lists the various TERA technical personnel that

may participate in this project and the functional areas
where eoch will provide input to the project. This listing
shall in no way restrict the personnel used by TERA to
complete this project. The Project Manager or LTRs may
assign personnel in addition to those listed below; however,
these other personnel must have qualifications that are
odeguate to the extent required for performing the specific
task.

Technical Reviewer Functional Areas of Expertise
Robert Cudlin Nuclear safety and licensing,

reactor safeguards, plant ond
containment systems, equipment

qualification

Henry George Quality assurance, training,
nuclear plant systems procedures,
project management

Joseph Martore Nuclear power plont structural,

mechanical design and construc-
tion, equipment qualification,
operating reoctor safety, licens-
ing, project management

Robert Snyder Nucleor power Blont design and
construction, project manage-
ment, start-up ond operations

Michoe! Aycock Nucleor power plant systems,

operating procedures, licensing
ond project management
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Technica! Reviewer
Christion Mortgat

Yorma Arros

Kenneth Campbell

Norman Berube

Frederick Berthrong

Leonard Stout

Susen Sly

Richard MacDonald

Sidney Brown

Functiona! Areas of tise
Engineering mechonics, earthquake
engineering

Engineering mechanics

Soil mechanics, earthquake
engineering

Design ond analysis of mechanical
systems, thermal-hydraulics, heat
transfer, engineering, anclyses

Engineering project management,
planning, scheduling ond field
engineering

Design, construction, start-up
end operations project control,
schedule and cost control
systems

Civil/mechanical design and
construction, installation and
inspection

Engineering, construction, opera-
tion, maintenance and project

t systems, nucleor
plant start-up ond operations

Engineering and construction
management, cost and scheduling,
quality control, field engineering
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Technical Reviewer Functiongl Areas of ti
. Donald Tulodieski Project management/control,
start-up testing, engineering
Richard Keller Electrical, instrumentation, and
control systems design, nuclear
power plant operational analysis,
plant protection systems/
engineered safety features
evaluation, probabilistic risk
assessment
Gary Smith Civil engineering, design and
- onalysis, hydroulics, project
management
3.2.3 Statf personnel are controlled and their performance evalu-
ated under direct supervision of the LTRs who provide input
to the PM for his review and concurrence.
3.3 Assccigtes
3.3.1 Associotes are selected by the LTRs and Project Mancger as
required to perform activities requiring specific detailed,
state-of-the-art knowledge of selected scientific ond engi-
neering specialties. ik bt
3.3.2 Associates are controlled by direct supervision of the LTRs

with assistonce os required by other staff personnel.
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3.3.3 The following lists the various TERA associate personnel that
) are expected to pariicipate in this project and the functional
greas where eoch will provide input to the project. This
listing shall in no way restrict the personnel used by TERA to
complete this project. The LTRs or Project Manager may
assign personnel in addition tc those listed below; howaver,
these other personnel must have qualifications that are
odequate to the extent required for perfoiming "nipociﬁc

task.

Assoc iote
Monte Wise

Mehmet Celebi

Stan Fabic

Albert Martore

Functional Areas

Engineering and project manage-
ment, ¢ tervice/inservice
inspection, NDE, nuclear power
plant operations and management,
quality assurance

Nuc lear power plant structural,
mechanical design and construction

Thermal-hydroulic and hydo-elastic
analysis, computer methods
development {authored BLODWN-
2, WHAM, GASRAD, MULTIFLEX),
pipe rupture analysis, containment
analysis

Engineering, sp;cllleoﬂon. con-
struction fabrication, construction
t ond control, schedul- |

managemen
ing, supervision, inspection
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John Angelo

Joseph Penzien

Deaniele Veneziano

Martin Jones

Lenny Lookso

4.  ADMINISTRATIVE CONTROL

4. Subject File

Functional Arecs

Design, operation, maintenancs,
installation, testing and inspec-
tion of power plont systems and
components, nuclear safety and
licensing

Structural engineering, earth-
Qquake engineering, reinforced
concrete response

Engineering statistical analysis,
probabilistic analysis, civil
engineering

Nuclear power plant construction
management, quality control,
training, start-up, electrical
engineering

Structural/mechonical analysis and
design of nuclear power plant
buildings and equipment, specifica-
tions, plonning and scheduling

The following numbers shail be used as subject file numbers to
identify controlled documents in that filé. Documents in a file shall
have an L.D. number that includes the subject file number followed
by a unique sequence number (00| -999).
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File Number Subject File
3201-001 Engineering Evaluations
3201-002 Documents and Reports
3201003 Calculations, Analyses,

Computer Analyses
3201-004 : PGAP
3201-005 Quality Assurance Documents
3201006 Personnel Qualifications
3201007 - Correspondence File
3201-008 Open, Contirmed and Resolved

Item Reports, Finding
Reports, Finding Resolution

Reports
3201-009 Engineering Program Plan
3201-010 External Communications
(Contoct Log Sheets)
3201001 Source Documents

4.2 ineer| valuati

Engineering evaluations are controlled In° complience with the
requirements of Project Instruction P1-3201-001, ’Engimoring Eval-
vation Preparation and Control.” .
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4.3 Documents ond Reports

4.5

4.6

Documents ond reports are controlled in compliance with the require-
ments of Project Instruction P1-3201-002, "Document Control Cover
Sheet."

| tion | |

Caleculations, Analyses and Computer Analyses are controlled in
complionce with the requirements of ECP-5.2, Calculation Preparo-
lion and Control. The Project identifier is the Project No. as listed
on the cover sheet previously.

EQAP

The PQAP is controlled in compliance with ECP.5.5, Project GA Plan
Preparation and Control. For this project, the POAP Register,
Attachment A, will be maintained by the Project Manager.

Quolity Assuronce Documents

Ouality Assuronce Audit reports, responses, follow-up documents,
etc., are controlled in compliance with ECP.5.6, "Quality Assurance
Audits.”
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&7 Engineering Control Procedures

49

Engineering Control Procedures (other than those identified in Sec-
tion 5) and revisions are controlled by revision of the POAP as
required to effect their implementation at the direction of the

Project Manager.

Open, Confirmed and Resolved Item Reports, Finding Reports and
Finding Resolution Reports are controlled in complionce with the
requirements of Project Instruction P1.3201.008; Preparation of
Open, Confirmed and Resolved Item Reports, Finding Reports ond
Finding Resolution Reports.”

Correspondence ond Personnel Quoliticotions

Correspondence, including letters and memos sholl be routed to
appropriate personnel indexed using the appropriate correspondence
file register (Attachment B.l (TERA to CPC, NRC), B2 (CPC to
TERA), 8.3 (NRC to CPC), B-4 (Misc.), B-5 (CPC 1o Bechtel), B-6
(NRC to Bechtel), B.7 (Bechtel to CPC), B8 (CPC 1o NRC), B.9
(Bechtel to TERA) ond filed In the appropriate project controlled
subject file number 3201-007. The dacument file:control stomp,
example shown on Attachment C, shall be used to identify project
related correspondence and other documents not covered by specific
procedures, such as Personnel qualification reloted records, flle
3201 -006.
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10 Project Ingtryctions

an

Project Instructions are issued by the Project Monoger os required
and are controlled by assignment of o s.quence identitication number
in the following format:

Pl « 3201 « XX
L— Sequence number (001 .999)
Praject No.

 —— e e p,o,“' Instruction

and by revison of the POAP s required to effect their implemento-
tion.

Externgl Communications

Records of telephone conversations and meetings between IDCV pro-
ject personnel and external parties are controlled in complionce with
the requirements of Zroject Instrument P1.J201.010; External
Communications: Preparation of Contoct Log Sheets.

5. PROCEDURES AND INSTRUCTIONS =T

5l

Engineering Control Procedures .

The following ECP's are hereby Implemented for the subject projects
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ECP.5.2, "Calculation Preparation and Control®

M
(v
(&)

(&)

ECP.5.5, "Project QA Plan Preparation and Control®
ECP.5.6, "Ouality Assurance Audits"

ECP.5.15, "Corrective Action Procedure”

A copy of the implemented revision for eoch opplicoble ECP s
attoched, Appendix A,

5.2 Project Instrugtions
5.2.1 Pyrpose

Project Instructions are prepared, under direction of the
Project Manoger, for the control of special octivities not
covered by any of the standard ECPy, or to clarity, expond,
or otherwise supplement the standord procedures o provide
more appropriate control for o specitic activity,

5.2.3 Formet &

Project Instructions are prepared by the Project Monoger or
his designated representative. ’hhohﬂ Instruction con-
sists of a form poge cover sheet(s) including statement of
purpose, method of implementation, and exception procedure.
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The working document(s) being implemented by the Project
Instruction is listed as an attachment to the Froject Instruc-
tion cover sheet.

5.2.4 Verificotion ond Approval

(1) Project ‘Instructions not related to an implemented ECP
require the review ard approval of the Project Manager
only.

(2) Project Instructions related to on implemented ECP are
reviewed by the POAE prior to issue. This review is noted
by the PGAE's initials in the "Approved Sy:" block of the
form.

5.2.5 Documerit Control

Project instructions are identified as in Poragrapn 4,10 pre-
viously ord issued os a revised appendix o ali holders of
controlled copies of the PQAP,

5.2.6 Preject Instructions cow .

The following Project instructions are heraby impiemented
for this project.

(1) P1-3201-001, "Engi-eering Evaluction Preparation and
Control.”

~
- -
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(2) P1-3201-001GA, "Audit Checklist for Engineering Evalua-
tion Preparation and Control.”

(3) P1-3201-002, "Document Control Cover Sheet."

(4) P1-3201 -09020A, "Audit Checklist for Document Control
_Cover Sheet"

(5) P1-3201-008, "Preparation of Open, Confirmed and
Resolved Item Reports, Finding Reports, ond Finding
Resolution Reports."

(6) P1-3201-009, "Engineering Program Plan."

(7) P1-3201-010, "External Communications: Preparation of
Contoct Log Sheets.”

Copies of the implemented revisions of these project Instruc-
tions is attoched, Appendix B,

QUALITY ASSURANCE rya i

6.1 Records

All quality assurance checklists, oudit reports and records document-
ing octivities reloted to the Quality Assured Activities of Section 1.2
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6.2

6'3

herein are retained ond controlled as specified herein ond in occord-
ance with the pertinent requirements of the applicable Engineering
Control Procedure ond Project Instructions.

Corrective Action

For significont conditions adverse to quality, corrective oction taken
is documented and resolved in occordance with Engineering Control
Procedure ECP-5.15, "Corrective Action Procedure."

Audits N

Guality assurance oudits of project operations are conducted by the
PGAE in accordance with ECP-5.6, "Quality Assurance Audits." For
this project, an oudit shall be performed within 30 days of comple-
tion,
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PR DAY ; »

2.

PURPQOSE

This procedure shall be followed in the preparation and control of calcule-
tions, when required by the PQAP. Calculations are to be prepared as
required to establish or verify designs, design parameters, design criteria,
reduce data, establish derformance and economic parameters, and other-
wise provide quantitative information in accordance with accepted ana-
lytical and mathematical methods.

PREPARATION

2.1

2.2

2.3

2.4

B-81-128

Each caleulation shall be prepared following accepted engineering
proctice and sha!l include problem statement, assumptions, basic
criteria, dota ond references, applicable codes, stondards, major
equation sources and the source of derivation of any uncommon
equations intreduced in the celiculation.

References shall be listed and identified sufficiently to cllow easy
recovery. Title, author, copyright date, edition, etc., shall be
included as necessary identification information.

Caleviations shail be complete and orderly and shall “include suf-
fic.ent sketches, notes and explonatory information to allow ony
person not fomiliar with the wark, but technically qualified, to
understand it without extensive additiongl inquiry and research.

All final colculations shall be made on standard quarule sheets ond
stomped in the lower right corner with the colculations stemp,
Attachment B, with all required information completed by the orig-
inator to the maximum extent possible. A calculation cover sheet,

%




—

./'

ENGINEERING CONTROL PROCEDURE

ECP.5.2 SUBJECT:

CALCULATION PREPARATION AND CONTROL

REV. 2 DATE:7/1/81

PAGE .2 OF _4

Attachment A, shall also be prepared as completely as possible and
attoched as sheet | of each final calculation prior to verification and
approval. Computer calculations shall be identified by a calculation
cover sheet with attachments as necessary to define the cclculation

"bcing performed, the assumptions and input data used, basic mathe-
matical models applied and references as appropriate.

3. VERIFICATION AND APPROVAL

3.1 Calculations shall be designated as preliminary until verified by
checking and signed by the Project Manoger or his designated
represen