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

tor, Enforcement & Investigation
Staf , on 1

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 ENGINEERING 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).'

.

'

Enclasure 3 lists lead NRC review assignments for the major elements of the TERA
program. Designation 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.

j Enclosure 4 outlines a tentative review schedule for the TERA Program. The<sched-i

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 detennine 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.

L?va
Thomas M. Novak, Assistant Director

for Licensing.

Division of Licensing
Office of Nuclear Reactor Regulation

Enclosures:
As stated

cc w/ enc 1:
E. Goodwin
E. Adensam
J. Keppler
J. Gil ray
J. Harrison
T. L. Harpster -

:

J. H. Sniezek
W. Shafer
D. Eisenhut

'

L. Rubenstein
*

A. Thadani -
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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

1.3 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 DSI/DE*
3.1.2 Sampling plan DST..

3.1.3 Design Scope for AFW DSI/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 Implenenting Document Checklists DSI/DE*
3.1.5.3 Calculation Checklist DSI/DE*
3.1.5.4 Drawing and Spec. Checklist DSI/DE*

3.1.6 Additional Sampling or Verif. DSI/DE*

3.2.1 ICV Review Categories RIII,

3.2.2 ICV Sample Selection RIII
3.2.3 AFW Construction Review Scope RIII
3.2.4 Second System Construction Review

Scope RIII
| 3.2.5 Checklists R,III

3.2.6 Additional Sampling, Verification -

and Tests RIII '

4.0 Documentation IEHQ

5.0 Reporting DL
'

,

6.0 QA (Including referenced TERA QAi

P1an) IEHQ
'

:

l
,

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

;
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MIDLAND ID/CV PROGRAM REVIEW SCHEDULE
.

Letter to Applicant on Selection of 2nd System March 11

Staff Comments to PM March 18

Meeting with TERA and Applicant on Staff Comments March 22

File'QA Testimony with ASLB (Includes staff evaluation
of CCP, including ID/CVP) March 25

QA session of OM-OL Soils Hearing April 26 - May 3

Provide SSER #3 input to PM May 13

Issue SSER #3 June 10-

TERA completes evaluation lind reports results to NRC TBD

Update SSER with results TBD (Results dependent)
.
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March 2, 1983
*****

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 MIOLAND
INDEPENDENT DESIGN AND CONSTRUCTION VERIFICATION
PROGRAM

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.
~ ~

-
Q,pe //a sh
Darl S. Hood, Project Manager
Licensing Branch No. 4
Division of Licensing

'

Enclosure: ,-

As stated

cc w/ enc 1:
See next page
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MIDLAND (For TERA Revisions)
.

"

cc: Ms. Mary Sinclair Dr. Frederick P. Cowan"

5711 Summerset Drive Apt. B-125'

Midland, Michigan 48640 6125 N. Verde Trail
Soca Raton, Florida 33433

Stewart H. Freeman
Assistant Attorney General Jerry Harbour, Esq.

. State of Michigan Environmental Atomic Safety and Licensing Board
i Protection Division U.S. Nuclear Regulatory Commissiona

720 Law Building Washington, D. C. 20555
Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10

*
Midland, Michigan 48640.

.

! Cherry & Flynn
i Suite 3700;

'

Three First National Plaza
Chicago, Illinois 60602

Mr. Steve Gadler
; 2120 Carter Avenue

-St. Paul, Minnesota 55108
4

Ms. Barbara Stamiris,

5795 N. River> '

Freeland, Michigan ,48623,

,

- Lee L. Bishop
I Harmon & Weiss:

1725 I Street, N.W., Suite 506,

i Washington, D. C. 20006

l Billie Pirner Garde
: Director, Citizens Clinic

.! for Accountable Government
'

Government Accountability Project
! ' Institute for Policy Studies * *

1 1901 Que Street, N.W.
Washington, D. C. 20009

Charles Bechhoefer Esq.
'

'

Atomic Safety & Licensing Board
,

;

U.S. Nuclear Regulat'ory Commission e',

; Washington, D. C. 20555 .

,

'
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ENGINEERING CONTROL PROCEDURE
WBJECT:

ECP- 5.3QA
AUDIT CHECKLIST FOR DRAWING

REV.: 1 DATE. 7/1/81 PREPARATION AND CONTROL

PAGE __2 _ or 3 ""fM-], _ hI
~ - s.

.

3. COMMENTS
,

-

3.1 Identify the drowing(s) used in preporing this checklist, state specific

cause of any unsatisfoetory rotings, and recommended corrective
oction, if ony.

.

. . . .
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;- 3.2 Prepared by: Dates,

|
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B-81-128
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| j TEMA CORPORATION
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ATTAcrty.Ehi C. H-3201-001.

. . .-
.

PROJECT INSTRUCTION_

-

4 3201., 001 $UgjECT: Audit Checklist for Engineering
Evaluation Preparation and Control

REW 0 DATE: 11/11/82 I i

PREPARED BY:}' '/
'

APPRO 8Y: 47
-

PAGE 1 of 3 .:F L) El,-

g ,r .- r-
.

I. PURPOSE
*

This checklist shall be used by the PGAE to verify the Impfernentation of
PI-3201-001, Engineering Evolvation Preparation and Control, for those engi-
neering evoluotions directly related to Guclity Assured Activities os identified in
the POAP. It shall not be used for any other categories of engineering

__ _ evolvations or types of octivities unless instructions to the- contrary ore
.

--

estcblished by the POAP.

.

~

2. CHECKLIST
.

,

_

2.1 References? . -
-

2.2 Engineeri g evoluotion cover sheet
and each page properly prepared and
identified?

2.3 Review and opproval signatures or
Initicis?

; 2.4 Controf identification number per POAP?

| 2.5 Engineering evoluotion indexed and "
'~

filed in loose leaf binder or
controlled file?;

.

2.6 Revisions processed in some manner os '

; originol? *

,.

2.7 Superseded engineering evolvotions *

identified on index sheet and illed
in separate binder?

I
'
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UNITED STATES",

l',.ef, 7 NUCLEAR REGULATORY COMMISSION
;, .*g- /.-| wasamotow. o. c. rosss * -

% ,',7,, # February 23, 1993 \
\

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

.

APPLICANT: Consumers Power Company

FACILITY: Midland Plant, Units 1 and 2

5"SJECT: TE?.A CRPORATICN'S PROJECT C"ALITY ASSURA* ICE
AND ENGIt EERING PR03AA?t PLANS FOR Trii M1? LAND
INDEPENDENT DESIGM AND CCNSTRUCTION VEF.IFICATI0i
PROGRAM

Enclosed is a copy of a letter fro.m TERA Cor3 oration cated February 17. 1983,

forwarding Revision 1 to the Project Quality Assurance Plan.

.

u %p..- 7. . . . .

p Darl S. Hood, Project Manager
Licensing Branch No. 4
Division of Licensing

,

Enclosure:-
As stated

cc w/ encl:
See next page
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Consumers Power Company -2-

'

cc: Ms. Mary Sinclair Dr. Frederick P. Cowan
5711 Summerset Drive Apt. B-125

; Midland, Michigan 48640 6125 N. Verde Trail
Boca Raton, Florida 33433

Stewart H. Freeman
Assistant Attorney General Jerry Harbour, Esq.
State of Michigan Environmental Atomic Safety and Licensing Board

Protection Division U.S. Nuclear Regulatory Commission
720 Law Building Washington, D. C. 20555
Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10.

Midland, Michigan 48640

Cherry & Flynn
Suite 3700
Three First National Plaza
Chicago, Illinois 60602

Mr. Steve Gadler '
! 2120 Carter Avenue

St. Paul , Minnesota 55108
'

Ms. 8arbara Stantris
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 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

.
.
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February 17,1983

s

Mr. J. G. Keppler, Administrator
Region 111, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
799 P.oosevelt Road '

Glen Ellyn, IL 60137*

,

Mr. D. G.' Eisenhut, Director
,

Division of Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Reguictory Commission
Washington, D.C. 20555

Subject: Midland Independent Design Verificotton Program .

Enclosed please find Revision 2 pages to be inserted in the Project Quality
Assurance Plan (PGAP) for the subject program. Changes have been mode to
designate additional personnel who may potentially porticipate 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-5.20A, " 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 clarificotton.

Sincerely,
i

, a

(-u, 44 Ld
Howard A. Levin,

Project Monoger
+

'

HAL/loh
*

ec: w/o Enclosure
G. Keeley, CPC

,.

-

y'
/8 {;

h'

M- TER A CCRPOQATION

]I 7101 WISCCNSIN AVENUE EETHESDA. MARYLAND 2C814 301 654 8960
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PROECTGUALITY ASSURANCEPLAN
FOR MIDLAND INDEPENDEU4T

DESIGN CONSTRUCTION ABO
.

VERIFICATION PROGRAM

CONSUMERS POWER COMPANY ,

PROECT 3201

/ ./ -

g _

Prepored by: ' -%, . M N Verified by: 1/m # fize/ -
-

'

bword A. Levin CbrlesMe'd
Project Monoger Project Guality Assurance Engineer
TERA Corporation TERA Corporatlon .

N-

A rt
Approved by: M. _t> L Approved N 3

~

n W. Beck Robert W. Felton '

Principot-in-Chorge Executive Vice President
Vice President TERA Corporofion

,

TERA Corporation
,

.
.

.
--

._~
I

; Copy No. OL6

! February 15,1983
-

,

'
,

Revision: 2
.

|,
'

)
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TERA CCGPCGATICNd ,

| l'
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. - . . - . - - . . . . _ . - _ . , . . . . . . _ . , .

_

,_ _ ,



.. . . . _.. .- . . - . _. - .- . . . . .. _ - . .

i t l, .

*; *, -
..

TERA CORPORATION
QUALITY ASSURANCE PROGRAM

.

~
**

,. .

Midland 10CV Program2

. PQAP

s

DOCUMENT REVISION RECORD
'

.

'

REV DATE DESCRIPTION OF CHANCES
i

Changes made reflect omission of required graphics - no* *
,
'

1 1/17/83 substantative changes in content. Affected pages: PQAP - pg. 19;
Ploocument Control Cover Sheet - pg. 3; PI-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.
.

i 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

f attachments.

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

i
1

*

|
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i
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PAGE REVISION RECORD

CONT. l.D. NO. 3201-004 PREP' RED BY 8 AIf*I DATE 2/15/83
'

REV. 2 DATE CHECKED BY 5 Lv"d DATE 2/tc/81

'
SUBJECT PQAP: Midland IDCV

PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV

cover 23 p3 3 p3 3 p3 Att C

1 Fig 1 ECP-5.3 94 3 PI-3201-C 02 PI-3201-010
I4

'

Att A p1 1 Att A 3 pi p1

til Att B-1 p2 1 Act B 3 p2 p2

., I V Att B-2 p3 1 ECP-5.15 93 1 p3

1 Att B-3 p4 1 pl p4 Att A

2 Att B-4 p5 1 p2 Att A Att B

3 Att B-5 Att A 1 p3 Att B-1 App C 2 -

1~

4 Att B-6 Att B 1 p4 Att B-2

5 Att B-7 ^$*3dA p5 Att B-3
6 Att B-8 p1 1 p6 Att B-4
7 Att B-9 p2 1 p7 Att B-5,

'
8 Att C p3 1 p8

'

Att B-6
9 App A ECP-5.5 99 Att f

10 ECP-5.2 p1 3 p10 p1

11 p1 3 p2 3 p11 p2
;

,

12 p2 3 p3 3 Att A p3

j 12a 2 p3 3 p4 3 Att B PI-3201-( 08

13 2 94 3 p5 3 App B p1+

! 14 p5 3 p6 3 Pt-3201-001 p2

14a 2 p6 3 p7 3 p1 p3
|
i 15 Att A 3 Att A 3 p2 p4'

,

16 Att B 3 Att B 3 p3 1 p5

| 17 Att C 3 Att B P4 p6 ;,

18 Att D 3 'Att C 3 Att A p7 ,

19 1 Att E 3 Att 3 Att B p8

! 20 ^*$.kQA
~

ECP-5 6 Att C "*P&hDP
*

|'

j j 21 p1 3 p1 3 p1 Att A

i ! 22 p2 3 p2 3 p2 Att B-

t
'

I |
'

| TERACORPORATION |

.- -. _ _. . . . - -- - _. - _. -
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PROJECT QUALITY ASSURANCE PLAN

PRCUEd onsumers Power Cor:panyPQAP- 3201 C

' Midland Independent Design and
REV.: 0 DATE: 11/11/82 Construction Verification Program

PAGE 12 of 23 .

.

d

'

Technical Reviewer Functional Areas of Expertise

Christion Mortgot Engineering mechanics, earthquake-.

engineering

Jormo Arros Engineering mechanics

V * Csch!! - Soil mechanics, earthquake
engineering

Normon Beru e Design and onelysis of mechonical
_. systems, thermal-hydraulics, heat

transfer, engineering, analyses

Frederick Berthrong Engineering project management,
planning, scheduling and field -.

engineering

Leonard Stout Design, construction, stort-up
and operations project control,
schedule and cost control-

systems

Susan Sly Civil / mechanical design and
,

construction, installation and
inspection

-

Richard MacDonald Engineering, construction, opero-.

tion, molntenance and project
,

mor ogement systems, nuclear
plant start-up and operations4

, . .

Sidney Brown Engineering ed construction .

: monogement, cost and scheduling,
! quality control, field engineering

|
'

.

I

n. .

. , _ , _ _ _ _ - . . - . - - - _ _ _ - - . - . _ _ . . - _ . - - _ - - - _ - . - . _ - _ , - - _ . .
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PROJECT QUALITY ASSURANCE PLAN
PQAP- 3201 PRCbEdf: Consumers Power Company

Midland Independent Design and
REV.: 2 DATE: 2/15/83 Construction Verification Program

PAGE .12a_ of 1
.

i
,

Technical Reviewer Functional Areos of Expertise
,

Donald Tulodiesk1 - Project management / con' trol,
stort-up testing, engineering,

analysis and design, licensing,
plant relloeil;ty analysis

'

Gary Smith Civil engineering, design and
onelysis, hydraulics, project
monogement,

Dougios Witt Nuclear power plant systems
-

and mechanical design, safety -

onelysis, equipment design,
-

'

licensing, HELBA, thermal-,

hydraulles

Randy Cleland Power plant mechanical design,.

piping /honger design and con.
_ struction, review and inspec-

tion of mechanical systems,
construction supervision and
monogement, results engineering

Patrick Longstroth Project and construction
monogement, administration,
control and planning,
contracting

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

.i Stephen Schrours Engirmering analysis
t

computational methods, ECCS
evoluotion, waste

-

monogement, licensing

!

'

.

| 5

5 d'
1

.

I

e

_ _ . , _ . _ . -. . . _ . - _ _ _ _ , . _ . _ _ - . . , _ _ , - _ . - . . . . , . . . , . _ _ , .,._,v.___. , . _ _ , . , . _ _ _ . - . ., _ ._
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PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201 PROJECT: Consumers Power Conpany
Midland Independent Design and-

REW 2 DATE: 2/15/83 Construction Verification Program

pg 13 d 23

,

Technical Reviewer Functional Areos of Expertise
,

Forzin Romezonbelgi Structural and'

mechanical engineering,*

usoge and interpretation of
structural / mechanical
computer cc, des

Christien Nelson Nuclear power plant -~

operations, design,
safety analysis, seismic
design evolvotien, inspec.
tion progrom development-

.

3.2.3 Stoff personnel are controlled and their performance evolu-

oted under direct supervision of the LTRs who provide input

to the PM for his review and concurrence.

!
,

1 3.3 Associates

3.3.1 Associates are selected by the LTRs and Project Monoger os

; required to perform octivities requiring specific detailed,

! state-of-tne-art knowledge of selected scientific and engl.
I j neering speclottles.

|*

| 3.3.2 Assoclotes are controlled by direct supervision of the LTRs;
,

' 'with assistance os required by other staff personnel.

.

em

i

.

.
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PROJECT QUALITY ASSURANCE PLAN -

PQAP- 3201 PROJECT: Consumers Pcwer Company
Midland Independent Design and

REW 2 DATE: 2/15/83 Construction Verification Program

PAGE na of 2.1

Assoclote Functional Areos
,

Louis Fusco Nuclear systems ehgineering-
4

and licensing, equipment quell--

fication, engineering and pro-
ject monogement, nuclear power

..

plant operations and monogement
~

James Owens Nuclear and fossil power plant
design and construction, nuc.

! leor steam supply systems
design and construction, pro- -

Ject monogement, control-
'

systems, safeguards, licensing

Stanley Kout Design review, construction,
testing, operation and licens-
Ing of electrical power', in-

,

strumentation and control'

systems and equipment; project;
' monogement, plant procedures

development, quality assurance

Edward Beck Nondestructive testing, Level
lil in rodlography, ultrasonics,
mognetic porticle, liquid-

penetront, materlois testing;

*
Robert Reneau Nondestructive testing, Level ||4

|
In rodtography, ultrasonics,
mognetic particle, liquidi '

,

penetront, materials testing

o'

o

I

t

i

e

|
-

- - - -. ._. - - . . - . . . . . , .-, , -- , - . - . . . . .



e

,-e *
.

, _ .

N ..

s
/

\

.

70 8E INSERTED WITHIN APPENDIX A 0F THE PQAP
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ENGINEERING CONTROL PROCEDURE -

SUBJECT:
ECP- 5.2 CALClJLATION PREPARATION AND CONTROL

REV.: 3 DATE: 1/7/83 my /
W ;, ,

PAGE I OF 6 PAE :
,_ _

.

'

.l. PURPOSE

This procedure shall be followed in the prepcrotion and control of calculo-

tions, when required by the PGAP. Calculations are to be prepared to
establish or verify designs, design porometers, design criteria, reduce dato,

~

establish performance ond economic porometers, and otherwise provide
quantitative information in accordance with occepted onelytical and moth-

emotical methods. _

*

2. PREPARATION

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

| 2.2 Calculations shcIl be complete and orderly and shall include problem

| statement and input requirements such as assumptions, basic criterio,

! methodology, dato and references, and applicable codes and stand- .

* .

ords. Major equation sources shall be given and the source or
l derivation of ony uncommon equotions introduced in the calculation.
.

,.

; 2.3 References shall be listed and identified sufficieritly to allow easy

recovery. Title, author, copyright date, edition, etc., shall be
,

included as necessuy identification information.
j
i

'
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2.4 All final calculations shall be mode on stonderd Control Sheets
(Attachment A) or on sheets stamped in the lower right corner with

th.e Control Stomp (Attachment B) with all required information
,

completed by the originator. A Coleulation Cover Sheet (Attach-
ment C) shall otso be prepored and ottoched as sheet 0 of each final

calculation prior to verification and opproval.
.

2.5 Computer calculations shall be identified by a Calculation Cover
Sheet with attochments os necessary to define the calculation being

.

performed, tne assumptions and input dato used, cosic.mothematical*

models applied and references os oppropriate. Computer calculations

shall be be controlled by ECP-5.4, when implemented by the PGAP.

3. VERIFICATION AND APPROVAL

3.1 Status

:

Calculations shall be designated as preliminary until verified by
checking and opproved by the Project Manager or his designated'

I
~

! representative, or until he determines that such review and approval .

| ore not required. Preliminary calculations not upgraded to final

| calculation status shall be maintained in a separate file.
,

i

i 3.2 Verification < -

3.2.1 Each final calculation shall be checked by on Individual
3

who bos qualifications at least sufficient to originate the |

coiculation. The checker shall not (1) be the originator or i
,

;
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.

the originator's immediate superior, (2) have specified a sin-

gular calculational approoch, (3) have ruled out certain
considerations, or (4) have established the input for o certain

*

aspect being verified.

3.2.2 The extent of verificotton required is a function of the

...,-.6. of .|- suiculation, its complexity, degree of*

standardl5ation end relation to the state-of-the-art.
Based on these considerations, the input, assumptions, and;

,

method of calculation may be reviewed as well as the

; reasonableness of the results. The depth of verification .

t con range, from o detailed check of the whole calculation

| to a limited check of the calculation opproach and on
alternative or simplified calculation technique.

,

3.3 Documentation of Verification
,

h
*

| 3.3.1 To provide a basis for project monoger opproval and
'

future traceability, the extent and method of verificotton

j shall be clearly indicated by such methods os check marks
'

on the original calculation and a description of the
verificotton on the Calculation Cover Sheet or a separate

sheet. The checker shall flog all errors. However, only
' the originator may alter the original calculation. In all f;

j cases when the propogotion of the error is not corrected
I in the calculation or later in the design process, the -

i originator shall clearly discuss its significance either on .

j the cover sheet or on the original coleulation. ,

!
!
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I

3.3.2 in ecses where only certain ospects of a calculation were

verified either due to the perceived need (Section 3.2) or

cny limitations in the qualifications of the checker, this
,,

shall be stated explicitly on the Calculation Cover Sheet
or ottoc'hments os necessary.

1

3.3.3 After checking, the checker shall sign and date the Calcu-

lation Cover Sheet and each calculation sheet. Any
|comments shcIl be resolved with the originator prior to

signoff. - -

3.4 Approval .
,

The calculation shall then be possed to the Project Monoger or his

designoted representative for opproval. The extent and method of
verification must be reviewed and determined to be satisfactory prior

to signoff. The Monoger or his designated representative will sign
only the cover sheet.

-
. ... ..

t*
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4. DOCUMENT CONTROL

4.1 Identification,

*; After all opprovals have been obtained, the final calculation shall be
,

assigned a control identification number by the Project Monoger or
__

his designoted representative in the following format:

XXXX-XX-XXX *

L equence number8 8
S

*
Subject file identifier

*
Project identifier

* Project and subject file identifers are established in the PGAP.

The Project Manager or his designee shall insert the control identi-
,

fication number on the cover sheet and each page of the finol.

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 contoiced in folders. Distribution shall not'' I
,

'

be mode unless specific written instructions are issued to the
,

j contrary. Filing and distribution of final calculations shall be
,; controlled by the Project Monoger or his designated representative.

Further controls resulting from controetual agreement or project
i specific needs may be stated in the PGAP. . |

B-82-15 5.2-5
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5. REVISIONS

5.1 Revisions to final calculations shall be mode, verified, and opproved

in the'some manner os the original calculation.*

5.2 Superceded final calculations shall be so identified and transferred to

o superceded calculation file. This action shall be noted by com- -

pleting the " Superceded By" blanks on the Calculation Index fer the

superceded calculation. Superceded finol calculations shall either be

identified cs such on each pogror shall be securely bound with at
least the cover page so identified.

'

5.3 Calculation packages mcy be revised by inserting replocement pages

or odditional pages with the revision number added to the Control
I.D. number on these poges. Appropriate page numbers shall be
supplied with subpage numbers used if necessory (e.g., AI A, AIB or

41.01, 41.02, etc.). The Page Revision Record, Attochment E, must
.

.'
be used to record all removed, replaced or revised pages and shall be

ottoched to the Calculation Cover Sheet. Superceded pages shall be

identified as such and trcnsferred to o separate file.
.

6. GA AUDIT CHECKLIST
,

'
,

I

; 6.1 Audits of the implementation of this procedure shall be conducted by,.

the PGAE using Audit Checklist ECP-S.2GA, Rev. 2, Attachment F.4

C _

~
~

i
'

!
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ECP S.2, Rev. 3 ATTACHMENT C
!

1 CALCULATION COVER SHEET-

**

SUBJECT
CONT.10. NO.

*

PRG.'ECT NO. OF SHTS.

SUPERCEDES CALO. NO.

REV.NO. REVISION ORIGINATOR DATE VERIFIEC BY DATE APPROVED BY OATE

l .

I
il

1

s

VERIFICATION

, _ _ . . . _ . _ .

.

.

I __

PURPOSE /lNPtJT REQUIREMENTS

'l

-

i

i

} SOURCES OF OATA. FORMULAE ANO REFERENCES,

t

~~~'*
---

.

,

| -

-

.

i %
! (References may be Ested on a separate sheet) TERACORPORATION
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*
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1. PURPOSE

This checklist sholf be used by the POAE to verify the implementation of*

ECP-5.2, Calculation Preparation and Control, for those calculations
directly related to Ovality Assured Activities as identified in the PGAP. It
shall not be used for any other categories of calculations or types of
octivities 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 PGAP?

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 some manner as
'r original?

''
2.8 Superseded calculations identified on

index sheet properly identified and
filed separately? .

..

i

:
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-

.,

|

|

|

| 3. COMMENTS
l

! 3.1 Identify calculation (s) used in preporing this checklist, state specific ,

cause of cny unsatisfactory retings, and recommend corrective*

action, if any.

-

.

.

.

.

-...

3.2 Prepared by: Date:
1

<*

!

i
4

s
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.

4. FOLLOWUP

4.1 Recommended corrective action of item 3.1
,

satisfactorily impfemented? .

.

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.

_.

!

_

t
>

!

; ' -

,.

-

f

Date:
.4.3 Prepored by:

;
,

I ,

1

5.2GA-3I B-82-15
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DOUGLAS M. WITT
'

Senior Mechanical Engineer .,

Education

M.S. Mechanical Engineering, Illinois Institute of Technology
B.S. Mechanical Engineering, Illinois institute of Technology

Summary of Experience

Mr. Witt has more than 15 years of experience in the nuclear engineering and consulting
field. His project work in this oreo has included safety sequence onelysis, licensing,
system design; equipment design, pipe rupture onelysis, and procurement. He has
monoged and porticipated in numerous projects for several corporate organizations with
rpsponsibility for technical services and financial monogement. In addition, he has

.

provided special technical services for on advanced onclysis group performing thermal
| hydraulic analysis for nuclear and fossil power plants, and has served as technical monoger

for a design organization of more than 100 engineers. _

.

i

1983 Senior Mechanico! Engineer, TERA Corporation.

1973-1982 Manager, Structural Design Division, EDS Nuclear. Responsible for l

structural design services for operating nuclear plant backfit and for
design modification and analytical qualification associated with licensing
upgrades.

Monoger, Advanced Analysis Section, EDS Nuclear. Managed analysis
I efforts to define thermal hydraulic' forcing functions for plant structures

and systems subjected to transients cssociated with both obnormal
occurrences and anticipated operational conditions.

1Project Manager, EDS l% clear. Provided technical direction on multi-
.

discipline projects for construction-stoge and operating nuclear plants.
! Projects included both PWRs and BWRs with Integrcted design and

; analysis activities including safety sequence onelysis, licensing, system-

design, pipe rupture mitigation, piping system qualificotton or.d design.!

I

1972 - 1973 Industrial Consultant, Argonne National Laboratory. Designed mechani-
col test facilities, and test programs for equipment and cegswits*

utilized in the sodium fast breeder program. _ _ _ . -

i
1971.- 1972 Mechanical Engineer, Projects Group, Sorgent and Lundy. Directed

d Interfacing mechanical design efforts for safety-related systems within-

-| the NSSS vendor scope of supply.
| .s

1967 - 1971 United States Navy, Nuclear Power Program. Completed tour of duty as'

.j Director, Heat Transfer and Fluid Flow Division at the nuclear training
! ! csrwad with responsibility for establishing qualifications and imple-

menting a training and testing program to qualify personnel. .'
-

I

| I
>
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Recistrations

Registe cd Professional Engineer - Mechanical Engineering, California and lilinois s

Professional Affiliations:

i

American Society of Mechanical Engineers

: s

*
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RANDY S. CLELAND
Project Engineer . ,,

Educotton

M.A. Business Anninistration, Sangamon State University
B.S. Mechanical Engineering, Purdue University

Summery of Experience

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

l.983 - Present Project Engineer - TERA Corporation. Responsible for providing
,

construction management and plant operations support services.,

! 1975 - 1983 Results Engineering Supervisor, Coffeen Power Station, Centrol lilinois
Public Service Company. Responsible for cool fired power plant
operating efficiency, instrument ed control maintenance, and
laboratory activities. Developed performance test procedures, periodic
testing programs, equipment inspection procedures, and preventive moln-

: tenance programs. Recommended improvements in operating procedures
.j and managed plant bettermerd projects.

1

| Mechanical Engineer, Power Plant Construction. Responsible for review
and monitoring of mechanical design portion of a major fossil fueledi

{ power plant and other operating station additions.
,

3

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

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

,a Registration

Registered Professional Engineer - Illinois -

Professional Affillotions
q .

j American Society of Mechanical Engineers
Tou Beta Pi, Engineering Honorary Society <
Pi Tou Sigma, Mechanical Engineering | L.wsy Society

- _ _ _,

--- .
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PATRICK LONGSTRETH
Senior Engineer - Project and Construction Management

Education

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

,

Summary of Experience

5f(tr'. Longstroth has more than fourteen years experience in project and construction
monogement. He hos worked on a variety of projects including power plants, a fuel'
maintenance and examination facility, and a hozordous waste monogement facility. His
experience has involved project management, administration, control and planning as well
as contracting and claims. Mr. Longstroth also developed and implemented on Integrated
Computerized Cost Reporting System for the Fast Flux Test Facility; the system included-

all Field Cost and Control Reports.

f 1981 - Present Senior Engineer, TERA Corporation.

! 1967 - 1981 Assistant Estimator to Project Services Manager, Bechtel Group of
*

Companies.

1980 - 1981 Pr'oject Engineer and Project Services Manager. Project Engineer for a
.

Department of Energy Breeder Reactor Program at a fuel maintenance
and examination facility. The project was a mechanical / electrical
contract worth $40 million. As Project Services Manager was responsi-
ble for project services--occounting, administration, cost and schedule
engineering, legal, and insurance-for IT Corporation's Louisiano Hazard-

; ous Waste Management Facility.
!

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

numerous hydroelectric, transportation, community, commerclol, and
Infrastructure projects.

j 1974 - 1977 Manage ~r of Planning and Scheduling, San Francisco Power Division.
-) Responsible for planning functions on numerous power plant projects.
j Developed System Basis Scheduling Engineering / Procurement methods

, for the San Francisco Power Division.-
,

1967 - 1974 Cost Engineer, Estimator. Worked on numerous power Industry projects',

; involving contracting, change orders, and claims.,
i |

| Professional Associations
'

,

l ! American Association of Cost Engineers
.

!
j international Association of Professional Planners and Schedulers

Project Monogers Institute
i I

.!
| 1'

! X % 1
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GEORGE JOSEPH TRIGILIO, JR.
Engineering Manager

Education

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 .monogement and technical positions of increasing
responsibilities. - He is presently directs a multi disciplined team of senior lev le-

professionals. Mr. Trigillo's technical expertise is in the design of waste tractment
systems. He has worked extensively in the design and analysis of radioactive waste
trectment systems for nuclear power plants and has been involved in the design,_ _

i specification and purchase of waste treatment system components for numero s utilityu
plants. In addition, he has supervised a research and development department and4

monoged the technical and licensing requirements for a fleet of radioactive waste
; shipping casks used in the transportation of power plant wastes.

; 1979 - Present Engineering Manager - Wels e Management. Services Division, TERA
1 Corporation. Responsibilities include all engineering aspects of the

rodweste generation and disposal cycle with extensive involvement in the
design and analysis of rodwoste treatment systems, lowelevel waste
storage facihtles 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 Monoger, Hittman Nuclear & Development Corporo-
tion, Columbia, Maryland. Responsibilities included department budge-i

i tory control, tecisitcol direction, and personnel supervision of: the Engi-<

: neering Design; Research, Developmen+ and Testing; and the Plann-,

| Ing/ Scheduling and Document Control sections. Additionally, was Pro-;

i ject Monoger for o Shipping Cask project, with direct respontibility for
all corporate radioactive waste shipping container design, safety+

,

analyses, and Nuclear Regulatory licensing certificotton.
|

'

1975 - 1977 Analysis Group Lead Engineer, Brown & Root, l. ated, Houston
Texas. Responsible for supervising the development of a major program, .
to simulate the operation of a Radioactive Waste Treatment system. -
Assisted in the preparation of an Environmental Report for IIconsing of a
multiple-unit nuclear site, involving economic evoluotion of power
production alternatives and calculation of isotopic dispersion.

.

!

!, / .
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|
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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-cuthored a curve fitting program. 5

.

f

Professionc! Affiliations
.

American Institute of Chemical Engineers - _

American Nuclear Society
National Energy Coordinating Committee of the American Institute of Chemical Engi-
neers (post member)
Board of Directors of Harris County Municipal Utility District #5 (post President)

,
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STEPHEN F. SCHREURS
Project Monoger, Weste Management Services Division

''

Education

8.5. University of Massachusetts, Chemical Engineering

Summary of Experience

Mr. Schreurs has nine years of nuclear experience in the area of rodweste processing,
design, onclysis and disposal. This experience has included both engineering onclysis and
group managerial responsibilities for private and governmental organizations. He has
developed computerized onelytical models of ECCS, CSS, and boron reco,very systems.
Mr. Schreurs has been involved in all facets of the nuclear waste problem, especially the
immobilization and disposal of high-level and transuronic wastes and the solidification,
packaging and disposal of low-level radiocctive wastes.

1980 . Project Manager, Weste Management Services Division, TERA Corpo-
ration. Primary responsibilities include redweste system evoluotion and
onclysis.

1977 - 1980 Project Manager, Performance Analysis Section, High-Level Weste Li-
censing Bronch, Division of Weste Monogement, Office of Nuclear
Material Sofety and Sofeguards, U.S. Nuclear Regulatory Commission.
Responsibilities included developing a capability to analyze the perform-
once of a deep geologic nuclear waste repository. Mr. Schreurs assisted
in the development of the preposed 10 CFR 60 regulation, along with the
cecompcnying regulatory documents (i.e. regulatory guides and staff.

technical positions), and interfaced with other government ogencies on
matters concerning the performance ossessment 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 Croup, 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 plant radioactive wastes; prepc-
ration of sections pertaining to the processing systems for a PSAR of on
ltolion nuclear power plant; and modeling the CSS for redesign using
eductors for pH cont,rol 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 weste system for
BWRs (i.e. reactor core to drums); modeling and refining the exts. ting
computer program for the boron recovery systems in PWRs, 'onc
modeling other chemical process systems for nuclear power plants (e.g.i

; waste evoporotors and demineralizers). Further responsibilities included
! recruitment, monoging the engineer-in-training program for the group,

and teaching refresher courses in moth for the Professional Engineers
Exam..
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STEPHEN F. SCHREURS

*-
s

N ..
\Licenses

E.1.T. portion of professional engineer' '

Societies ,

American Institute of Chemical Engineers - Full Member

Publications

Schreurs, S.; " Overview of the High-Level and Transuronic Weste Branch Modeling '

Effort;" U.S. Nuclear Regulatory Commission,1978

Contributing outhor to " Technical Writing Style Guide," NUREG-06SO, U.S. Nuclear'

.

Regulotory Commission, November 1979...
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FARZIN RAMEZANBEICI " '

Civil / Structural Engineer

.

Education

B.S. Structural Engineering, San Francisco State University

Summary of Exoerience *

1982 - Present Civil Engineer, TERA Corporation. Responsibilities include usage and
interpretation of structural computer codes such as SAP IV, SAP V, and
AOLPIPE.

1982 Teoching Assistant, San Francisco State University. Responsible for
assisting advisor in use of computerized systems for engineering opplico-
tions.

~ 1981 - 1982 Assistant, Bilimon Construe ion 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..

,

'
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j _ _ . . .

i

*
.

; -
.

1

!
'

.

-

2/33 (1)

%
! TEPA CORPCRATION,

|
-2

s ;_

| -rs , , q .7 .m .
.

,. . . . - .,y
.



-. . - _. . -
- __ ,__-

:

.I- ~ . *

*..
- -

. . ,

'

.,

*

CHRISTIAN C. NELSON "

SENIOR REACTOR OPERATIONS ENGINEER

i EDUCATION
,

B.S. Novel Engineering, U.S. Novel Academy;

|

SUMMARY OF EXPERIENCE
'

Mr. Nelson has over twelve years of experience in the nuclear energy field. At
'

the NRC he was responsible for maintaining on effective program for the-

inspection of operating nuclear power plants. He has managed numerous safety
* *

ond environmental evoluotions ossociated with operating nuclear power plants.
He directed a multidisciplinary engineering team in reviewing implementation of4

TMI Lessons Learned at operatina reactors. He has. also been f=~l engineer in
~~~

resolving several generic safety issues.

1983 - Present Senior Reactor Operations Engineer - TERA Corporetion.

1975 - 1983 Operating Recetors Project Manager, Office of Nuclear
Reoctor Regulation, NRC. Responsible for directing and
performing evoluotions of licensing issues for numerous
operating power plants. In particular coordinated safety
evoluotions for power upgrades, seismic design reviews and
increases in spent fuel ' storage copocity. 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 monoging the operating

^-1 reactor inspection program to assure proper emphasis on the
~j priority among inspections, balance inspection requirements,

with manpower resources and Integrate the inspection program
-| with other NRC octivities,

i
l Team Leoder, Lessons Learned Implementation Review, NRC.

'

1 Directed review of TMI Category A Lessons Learned
: Implementation at all Combustion Engineering and early
i Westinghouse designed power reactors.
i

1970 - 1975 Officer, U.S. Navy. Served as engineering officer during fod'

' ~_

deterrent patrols and shipyard overhaul aboard .o nuclear
powered submarine. Qualified in submarines.,

|

AWARDS

! NRC Special Achievement Award for monoging evoluotion of GETR seismic
issues and representing NRC evoluotion of public hearing.e

.
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LOUI' L. FUSCO, JR. i"
d s

Senior Associate Engineer .
N

**
..

EducoLon, ~*
-- .

*x s

B.S. , Ocean Engineer'Ing, t) S. Naval Academy s,
~ -

- . .,
.

'
Summary of Experience .

-
s

Mr. Futco has h6d ovea e:g')t years of nuclear engineering experience, with emphasis on
equipment qualification, sys. ems engineering, licensing and project monogement.

,

,
. . -

#

Present Senior Associate Engineer, TENA Corporation.
'

-.- s , .,

1981.- Fre;'/nt Senicrb Engineer,v.vestein.SMTEC Corporation. Fiesponsible for the
preparation'"of field change''nstructions'to operations and instrxtion

- - ' . sites. ' N ,, ,

j .-
w

,
,

1981 ,5 toff Engineer, . NUS Corporation. Assigned as on-site technical'

S,ecnsultant to the ocromento Municipal Utility District, in responding to'

. the environmental qualification of Class IE electrical equipment at'

'n Rancho Seco Nelear Power Plant. , Responsible for equipment inspec-;
.*

t tion, record and.Jyst revitws, and vendor /c'ient interface. Also,

. responsible for nuleenr engineering studies and E;o!uotions in creas such,

' os nuclear process system des sn and operation,d -
' seismic qualification,;

N 'rodlooctive waste, shi id'.ng cad licensing.t
1, .

1980 - 1981 ' Senior Engineer.f'05 Nue!ecr, Inc. Nuclear systems engineering and;

licensing leal responatbfe for the direction and supervision of up to eight
engineers on three mcjce prejects. Review and ' preparation of FSARi

chapters on eles.4 col ned control systems. Responsible for nuclear .
s" . - system piping rupture ;Wtulation with interaction enclysis and pr,atec-s

s
~

~- tion of unocceptable sconcrios. Responsible for NUREG-0660 reviews
for nucienr utility clients.', y ;- a, . ,c

"

1975 --1980 Illeutenont$ U.S. Navy. , d>olified os cagines. of ficer, officer of the deck
- and engineering officer of the wofch on'o nuclear ' powered fast attack

rabmarine.' Major division officer assignments included: Main Propulsion
- Assistant. Demoge Contrcl Ass!>). 'nt, Reactor Controls Officer,.

'
.

Chemistipnd Radiological Controis Officer, and Sonor Officer.
<\' - -
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STANLE W.KAUT
Associate Electrical Engineer

**
..

Education

B.S. Electrical Engineering, Rochester Institute of Technology

Summary of Experience

Mr.Kout has had 20 years of diversified engineering experience with emphasis in design
review, construction, testing, operation, !! censing and quality assurance of electrical
power, instrumentation and control systems and equipment. He hos mode continuous

'

contributions to the nuclear power industry since his involvement with the BWR turnkey
i program. His experience with electrical power includes the installation, testing, and

servicing of substations, motor control centers, switchgear, power trnosformers, motors,
generators, D.C. bottery 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 syst' ems and equipment that measure such
varicbles os level, flow, pressure, temperature, and vibration; and of nuclear systems such

. _.

cs neutron monitoring, crec and nrocess rcdiction monitoring, and rod control. Mr. Kout
hos also had significant experience with design review, plant procedures and Quality
Assurance (QA). He hos directed a technical group responsible for providing design review

'
services to nuclear utilities. The services have been directed toward providing on,

independent assessment of plant safety, operability, maintainability, inspectability, and
." ovoliability features. Mr. Kout has developed procedure programs for several BWR and<

j PWR power plants providing fer the administrative control of plant personnel during
stortup te. sting, operation, maintenance or on-line surveillance testing. Mr. Kout's

'

I inv9ivement with quality (QA/QC) includes first-hand experience performing . GC4

! octivities in manufacturing shops, electrical equipment' installation sites and at nuclear
power plant construction sites. He hos 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.,

j

| Present Associate Electrical Engineer, TERA Corporation.
,

1975 - Present Manager, Systems Engineering, NUTECH.

1970 - 1975 Monoger of Projects, Nucleo- Services Corporation.,

I
-

1963 - 1970 Field Engineer, General Electric Company.'
;

i

Reaistration

Electrical Engineer, State of Californlu,

: N> clear Engineer, State of Californio '

Control System Engineer, State of Collfornio

'4

e

*
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JAMES 1. OWENS ~, _.
-

, _

Principoi Associata Engineer .-

''% ..

. - Educoth '\
-

. s

B.S.E.E iowa Stote University -
'

<

Advanced Ergineering Program, General Electric Company -

/ N
Su nmo y c' 6.xperforce - - >

'. lr
, , f

Mr. Onm has hcd over 30 years of experience in the design and constructim of power ,
plants - fossil cnd nuclear. He wd Cenerel 'Monager Production'ingineering and
Construction for o major utilliy with responsibility for generation piorqing,^os well as
design'ond construction of oil production facilitMs. In this copocity te functioned as c
member of the utility executive stoff- ond worked with AEs, sup,)llers, NRC, other
regufcrory bodies cnd Interfaced with the poolfc. f 's has had major responsibility for cost
and stieovie performonce. - : . 'r '

s,,

1982- Present Pr!nc! pol Associate S.; . seer, TERA Corpolott'on.

1979 - l'.182 General' Manager. . Production Engineering 09d Comfruction, Delmorvo
- Power & Light Company. Responsible for the design and con::truction of

a 500MWe cool fired pewnr plant cnd the conversion of a twef unit oil
firsd plant to cool, os well as odditions and improvements to the: existingc

'

sy% tem. ,
|

, , 3'
,

-
>s

. .

I?78 1979, . Manager, Production Eng'neering..& Construct:or,. Delmarvo Power &
~ . Light Cornpany., Responsi' ale tor plannning new facilities and alle

preliminary engineerine,s and licens!ng worf< |on a 500MWe cool fired- > ' '

power pfent. -
-

', y
-

#

. f - .

/,'
,

1976 - 1978 Moneger,= Power' Plurt . Design, Delmorve Power & Lig5t. Company.
'

.' - Responsible for ttie saecification,' bidding,'ond evoivation of' twin unit'

Nuclear Steam Supply Systems'and preliminory design of BOP.s
'

/ '
. u

'' 1973 1976 Project Manager, Summit Nuclear Power Plent, Delmorvo Power,& Light
Cornpav;' Staffed the Project Oroonization, negotiated contracts for

.
'

the"NSSS, Turbine Generator, . cad 1most major auxiliaries. Directed
Preliminary: Design'ond Licensing through the Construction Permit for+

,
,

, .-
^

twin HTGRs. Repisonsible for nuclear engineering for it'.c'statica./ '

| '1950 ml971
, :

. - .i. J'<
+

|
~

, C4nsrol Electric Company, Gibbs and Hill and Covirol Atomic Company. =
f - Engineerin; rind managerial msignments leduded develc>nent of control, -

; systems <for Peach Ebttoni& Drevien Nimieor. Power PPnts and the Sea'
,

,

> " / Wolf nu' lear sotirnerine,# rruf propr.rotion'of PSARs for/A tsen research
' -

/i e
'

-
. , V ed test reactors.>
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EDWARD M. BECR
Principal Associate Engineer, Nondestructive Testing

**
. . .

Education l

B.C.E. Auburn University

Summary of Experience'

;

Mr. Beck has over 15 years experience in the area of nondestructive testing. He hos been '

responsible for the direction and management of severo! major projects. He has-

distinguish 4 himself by serving as Section Chairman and Director of the AWS and ASNT.

Present Principal Associate Engineer, Nondestructive Testing

1978 - Present Assistant Vice President, Corporate Consultant / Metals, Rodiation Safety
Officer for Carolinos. 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
opprovoi of all NDE Level lli condidates.

1976 - 1978 Monoger of NDE Services - Charlotte Branch, Low Engineering Testing-

Company. Managed nondestructive. testing services for the District.
Responsible for Virginio and Carolinos..

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

1968 - 1972 Monoger of the Nondestructive Testing Department, Georgio Division,
Law Engineering Testing Company. Administered and controlled all
work which included radiography, ultrasonic, and magnetic particle
Investigation, dye penetrant tests and in generol, all metal inspection in
building and construction. ,

.

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

'
1 .-

Certifications /Recistrations,

! ,

Professional Engineer, North Carolino and New York,

Level !!! ASNT certification in ultrasonic, rodlographic, liquid penetrant and magnetic
'

particle testing. '

'

.

Professional Ass 6e~fations-.

!, American Welding Society - post Section Chairman and Director
* American Society for Nondestructive Testing - post Section Director ., .,

j j American Society of Mechanical Engineers
1 American Institute of Steel Construction

,

American Society for Metals
|

.

1 Numerous technical committees and task forces !

j TERA CORPORATION d.
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BEQkELEY DALLAS BETHESDA BATON ROUGE DEL MAD NEW YORK SAN ANTONIO DENVEG LOS ANSELES

February 17,1983

|yx:i- ir3*

V,_|.[ |f&. :s .:s ""'")
*' - Y51i$') 4 3

Mr. J. G. Keppler, Administrator _.f).

Region ill, Of fice of Inspection ! w
'

and Enforcement -._

U.S. Nuclear Regulatory Commission ; .-
'

799 Roosevelt Road 1
- - - - - -

. ,Glen Ellyn,IL 60137 l. -p _ . A ;j
--

u_ _ _ _

Mr. D. G. Eisenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory-Commissior.
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 (POAP) for the subject program. Changes have been made to
designate additional 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-5.2OA, " 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.

Sincerely,
' ~

,,

.k LNg-t.s

Howard A. Levin
Project Manager

HAL/loh

cc: w/o Enclosure
: G. Keeley, CPC
9

,

#

/-p -
h FEB 181983

TERA CORPORATION
7101 WISCONSIN AVENUE BETHESDA, MARYLAND 20814 301 654 8960
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PROECT GUALITY ASSURANCE PLAN I

FOR MIDLAND INDEPENDENT
~

DESIGN CONSTRUCTION AfO

VERIFICATION PROGRAM

CONSUMERS POWER COMPANY> .,

PROECT 3201
-

,

| m N
.

Prepared by: ' 7b i N Verified by: v f/n/ -
- v. cs v,

.

ChorlesT. LemonHoword A. Levin
Project Monoger Project Goolity Assurance Engineer
TERA Corporation TERA Corporation

. \ =.- -_
~

Approved by: d. Approved b . 3
~

Mn W. Beck Roberb. Felton h
Principol-in-Chorge Executive Vice President
Vice President TERA Corporation
TERA Corporation

.

'

'

t

Copy No. _01.7*

February 15,1983 -

| Revision: 2
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TERA CORPORATION
QUALITY ASSURANCE PROGRAM.

i
,

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. 19;,

PIDocument Control Cover Sheet pg. 3: PI-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.j

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

i
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PAGE REVISION RECORD

S. Alfar DATE 2/15/833201-004 PREPARED BYCONT. l.D. NO.

REV. 2 DATE CHECKED BY S. lvnd DATE 2/15/81

SUBJECT PQAP: Midland IDCV

PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV

cover 23 p3 3 p3 3 p3 Att C

I Fig 1 ECP-5.3 ph 3 P l -3201 -( 02 PI-3201-n10

11
'

Att A p1 1 Att A 3 p1 p1

Ill Att B-1 p2 1 Att B 3 p2 p2

.. i v Att B-2 p3 1 ECP-5.15 p3 1 p3
.

1 Att B-3 p4 1 p1 p4 Att A

-2 Att B-4 p5 1 p2 Att A Att B

3 Att B-5 Att A 1 p3 Att B-1 App C 2

4 Att B-6 Att B 1 p4 Att B-2

5 Att B-7 ^$*36A p5 Att B-3
6 Att B-8 p1 1 p6 Att B-4

7 Att B-9 p2 1 p7 Att B-5
8 Att C p3 1 p8 Att B-6

9 App A ECP-5.5 99 Att C
10 ECP-5.2 p1 3 p10 p1'

11 p1 3 p2 3 pil p2

! 12 p2 3 p3 3 Att A p3

,i 12a 2 p3 3 p4 3 Att B PI-3201-( 08

| 13 2 94 3 p5 3 App B p1

f 14 p5 3 p6 3 PI-3201-001 p2

| 14a 2 p6 3 p7 3 p1 p3

f 15 Att A 3 Att A 3 p2 p4
' 16 Att B 3 Att B 3 p3 1 p5

17 Att C 3 Att B p4 p6,

i 18 Att D 3 'Att C 3 Att A p7
-!

19 1 Att E 3 Att D 3 Att B p8

20 AE$.IQA ECP-5 6
Att C RepbhNk*

21 p1 3 p1 3 p1 Att A

! 22 p2 3 p2 3 p2 Att B

%
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i PROJECT QUALITY ASSURANCE PLAN

! PQAP- 3201 PROJECT: Consumers Power Company
Midland Independent Design and

REW 0 DATE: 11/11/82 Construction Verification Program
PAGE 12 of_23

'

Technical Reviewer Functional Areas of Exper+M

Christion Mortgot Engineering mechanics, earthquake
engineering

Jorma Arros Engineering mechanics

Kenneth Campbell Soil mechanics, earthquake
engineering

Norman Berube Design and onelysis of mechanical
systems, thermal-hydraulics, heat
transfer, engineering, analyses

Frederick Berthrong Engineering project monogement,
planning, scheduling and field
engineering

Leonard Stout Design, construction, start-up
and operations project control,

*4 schedule and cost control
systems

Susan Sly Civil / mechanical design and
construction, installation and
inspection,

Richard MacDonald Engineering, construction, opero-
i tion, maintenance and project

management systems, nuclear
plant start-up and operations

Sidney Brown Engineering and construction ,

monogement, cost and scheduling,
.

quality control, field engineering,

j

k
'

.

s

.
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PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201 PROJECT: Consumers Power Company
Midlar.d Independent Design and

RSW 2 DATE: 2/15/83 Construction Verification Program

PAGE.12e of 23

Technical Reviewer Functional Areas of Expertise
,

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

Gary Smith Civil engineering, design and
analysis, hydraulics, project

- management

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

' hydraulics

Randy Cleland Power plant mechanical design,
piping /honger 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.

evoluotion, waste
management, licensing

I

k

'|
1
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PROJECT QUAllTY ASSURANCE PLAN |
PQAP- 3201 PROJECT: Consumers Power Company

Midland Independent Design and
REV.: 2 DATE: 2/15/83 Construction Verification Program

PAGE ~ ' 3 of 23

Technical Reviewer Functional Areas of Expertise
,

Forzin Romezonbeig! Structural and
mechonical engineering,
usoge and interpretation of
structural /mechonical
computer codes

Christion Nelson Nuclear power plant
operations, design,
safety analysis, seismic
design evoluotion, inspec-
tion program development

3.2.3 Staff personnel ora controlled and their performance evolu-

oted 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,

j 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 os required by other staff personnel.

1

_ _ . . _ . _ . - _ _ . . . _ _ . _ . __ _._ _ .. _. __



|
. '

.

PROJECT QUALITY ASSURANCE PLAN

PQAP- 3201 PROJECT: Consumers Power Company
Midland Independent Design and

REV.: 2 DATE: 2/15/83 Construction Verification Program

PAGE' 14a of 23

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

Stanley Kout 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
111 in radiography, ultrasonics,
magnetic particle, liquid
penetrant, materiais testing

Robert Reneau Nondestructive testing, Level 11'

in radiography, ultrasonics,
magnetic particle, liquid
penetrant, materials testing

j
1

l

|
| ,

1

i
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ENGINEERING CONTROL PROCEDURE
'

SUBJECT:
ECP- 5.2

_ CALCULATION PREPARATION AND CONTROL

REW 3 DATE: 1/7/83 ms /
PAGE 1 OF 6 PRE :

|

1. PURPOSE

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

tions, when required by the PGAP. Calculations are to be prepored to
establish or verify designs, design parameters, design criterio, redece dato,

establish performance and economic parameters, and otherwise provide

quantitative information in occordonce with occepted analytical and moth-

emotical methods.

2. PREPARATION

2.1 Eoch calculation shall be prepared following accepted engineering

practice and shcIl include sufficient sketches, notes and explanatory
information to allow any person not familiar with the work, but
technically qualified, to understond 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 criterio,'

methodology, dato and references, and opplicoble codes and stand-

ords. Major equation sources shall be given and the sosrce or
derivation of ony uncommon equations introduced in the calculation. !

)
'

.

|2.3 References shall be listed and Identified sufficiently to allow easy
! Title, author, copyright date, edition, etc., shall berecovery.

included as necessary identification information.'

,
,

B-82-15 5.2- 1
,
,

,
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ENGINEERING CONTROL PROCEDURE
ECP- 5.2

CALCULATION PREPARATION AND CONTROL i

REW 3 DATE: 1/7/83 m, jr |

PAGE __2 _ OF _ 6 [
- __v ,

l

2.4 All final calculations shall be mode on standard Control Sheets I

(Attachment A) or on sheets stomped in the lower right corner with

the Control Stomp (Attachment B) with all required information
completed by the originator. A Calculation Cover Sheet (Attach-

'

ment C) shall also be prepared and ottoched as sheet 0 of each final

calculation prior to verification and opproval.
._ __ __

2.5 Computer calculations shall be identified by a Calculation Cover
Sheet with ottochments os necessary to define the calculation being

performed, the assumptions and input dato used, basic mothematical-

models applied and references os oppropriate. Computer calculations

shall be be controlled by ECP-5.4, when implemented by the PGAP.

3. VERIFICATION AND APPROVAL

4

3.1 Status
,

Calculations shall be der,ignated as preliminary until verified by

checking and opproved by the Project Monoger or his designated
representative, or until he determines that such review and opproval

are not required. Preliminary calculations not upgraded to final
.

culculation status shall be maintained in a separate file.

3.2 Verification

3.2.1 Eoch final calculation shall be cSecked by on Individual-

| who has qualifications of least sufficient to originate the
,

calculation. The checker shall not (1) be the originator or

B-82-15 5.2-2

|
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ENGINEERING CONTROL PROCEDURE
SUBJECT:,

ECP- y
CALCULATION PREPARATION AND CONTROL

REW 3 DATE: 1/7/83 j
PRE A

PAGE 3 CF 6

the originator's immediate superior, (2) have specified a sin-

i gular calculational opproach, (3) have ruled out certain
considerations, or (4) have established the input for o certain

ospect being verified.

3.2.2 The extent of verification required is a function of the
t

importonce of the calculati9DJa_ complexity, degree of
I standardization and relation to the state-of-the-art.

Bosed on these considerations, the input, assumptions, and

method of calculation may be reviewed as well as the

; reasonobleness of the results. The depth of verificotton .

con range from o detailed check of the whole calculation
to o limited check of the calculation opproach and on
alternative or simplified calculation technique.

,

:

3.3 Documentation of Verification

3.3.1 To provide o basis for project manager opproval and
future traceability, the extent and method of verificotton

j shall be clearly indicated by such methods os check marks

t on the original calculation and a description of thei

f verification on the Calculation Cover Sheet or o separate;

sheet. The checker shall flog all errors. However, only,

the originator may citer the original calculation. In all
I cases when the propogotion of the error is not corrected

in the coiculation or later in the design process, the '

originator shall clearly discuss its significance either on
,

|
the cover sheet or on the original calculation. !

,

|.

i

| |
'

| B-82-15 5.2-3 ;
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ENGINEERING CONTROL PROCEDURE
ECP- 5.2

CALCULATION PREPARATION AND CONTROL .

REW 3 DATE: 1/7/83 , , a J
IPREP :

PAGE 4 OF 6

e

3.3.2 in cases where only certain ospects 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 ottochments os necessary.

3.3.3 Af ter checking, the checker shall sign and date the Calcu-

lotion Cover Sheet and each calculation sheet. Any

comments shall be resolved with the originator prior to
signoff.

3.4 Approval

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

to signoff. The Monoger or his designated representative will sign
only the cover sheet.

,

I *

i

!
!
;

; B-82-15 5.2-4
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ENGINEERING CONTROL PROCEDURE
|

SUBJECL
ECP. 5.2

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

_

j
PREP L_

PAGE 6 OF 6

4. DOCUMENT CONTROL

'

- 4.1 Identification

; After all opprovals have been obtained, the final calculation shall be

assigned a control identification numba by the Project Monoger 3r
his designated representative in the following format:

XXXX-XX-XXX
I L equence numberh

S
*

Subject file identifier
*

Project identifier

* Project and subject file identifers are established in the PGAP.

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

oppropriate subject file. Calculations shall not be stored loosely but
,

! shall be filed in binders or contained in folders. Distribution shall not
I be made unless specific written Instructions are issued to the

contrary. Filing and distribution of final calculations shall be
controlled by the Project Monoger or his designated representative.'

Further controls resulting from contractual agreement or project
specific needs may be stated in the POAP.

.

B-82-15 5.2-5
i
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ENGINEERING CONTROL PROCEDURE
SUBJECT:

ECP- S.2
CALCULATION PREPARATION AND CONTROL

REV.: 3 DATE: 1/7/83
,

PAGE 6 op 6 PREPA Y M
_ _ ,

5. REVISIONS

5.1 Revisions to final calculations shall be mode, verified, and opproved

in the some manner os 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" blonks on the Calculation Index for the

superceded calculation. Superceded final calculations shcIl 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 replacement pages
,

or additional pages with the revision number added to the Control
I.D. number on these pages. Appropriate poge numbers shall be

supplied with subpage numbers used if necessory (e.g., AI A, 418 or

41.01, 41.02, etc.). The Poge Revision Record, Attachment E, must

be used to record cl! removed, replaced or revised pages and shall be,

ottoched to the Calculation Cover Sheet. Superceded pages shall be

identified as such and transferred to o separate file.
i

6. OA AUDIT CHECKLIST

,

6.1 Audits of the implementation of this procedure shall be conducted by

the PGAE using Audit Checklist ECP-5.20A, Rev. 2, Attochment F.

i

B.82-15 5.2-6
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- . ECP-5.2. Rev.3, Attachment A
: p

SUKJECT
SHEET OF SHEETS i

i
PREPARED BV DATE

'

PROJECT NO.

CONTROL l.D. NO CHECKED BY nATE

i

.

.e-w*-

O

I

,

I,
'

!

,

i

|

|

9
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ECP-5.2, Rev. 3 Attochment B
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1

1
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CONTROL STAMP
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.
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ECP-5.2, Rev. 3 ATTACHMENT C |

| CALCULATION COVER SHEET
SUBJECT

CONT.10. NO.~

PROJECT NO. OF SHTS.
!

SUPERCEDES CALC. NO. -

-1
REV NO. REVISION ORIGINATOR DATE VERIFIED BY DATE APPROVED BY DATE 1

l
. 1

|
1

VERIFICATION

|
; . .-

I

'

i

1

PURPOSE / INPUT REQUIREMENTS, ,

|
'

! I

i

|
i
i '

SOURCES OF DATA, FORMULAE AND REFERENCES;

|
'

|
|
|

|

|

t

!
!

I

'

(References may be listed on a separate sheet) TERACORPORATION

1 ,
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ECP-5.2, R:v. 3 Attochmint E

PAGE REVISION RECORD

CONT. l.D. NO. PREPARED BY DATE

REV. DATE CHECKED BY DATE

SUBJECT

PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV
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ECP-5.2. R;v.3, Attachment F

ENGINEERING CONTROL PROCEDURE
SUBJECT:

ECP- 5.2 QA AUDIT CHECKLIST FOR CALCULATION PREPARATION

REV.: 2 DATE: 1/7/83 AND CONTROL )j

NE% g [hwPAGE 1 OF 3 ,

s v y
1

1. PURPOSE
,

'

This checklist shall be used by the PGAE to verify the implementation of
,

ECP-5.2, Calculation Preparation and Control, for those calculations
directly related to Quality Assured Activities os identified in the PGAP. It

shall not be used for any other categories of calculations or types of
nctivities 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 opprovat signatures or
initials?

' 2.4 Control and identification number
per PGAP?

2.5 Extent of verificotton Indicated?

|
2.6 Calculation Indexed and filed in loose'

leaf binder or contained in folders?; ;

| 2.7 Revisions processed in some manner os
original?

3

I
j 2.8 Superseded calculations identified on

i t index sheet properly identified and
filed separately?

;

.

B-82-15 5.20A-l

'
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ENGINEERING CONTROL PROCEDURE
ECP- 5.2 QA

AUDIT CHECKLIST FOR CA 10N PREPARATION
REW 2 DATE: 1/7/83 AND CONTROL e, sf
PAGE 2 op 3 NEM

.,

w ,

,_- ,g
,

'

3. COMMENTS

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

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

,

. _ _ _ -..

.

4

I

3.2 Prepared by: Doge:

,

B-82-15 5.2OA-2
| . . . .
|

'h
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ENGINEERING CONTROL PROCEDURE
SUBJECT:

ECP- 5.2 QA AUDIT CHECKLIST FOR CALCULATION PREPARATION
AND TROL

REV.: 2 DATE:1/7/83 A
,

3 3 NE @ _

| PAGE - op
- v a

i

4. FOLLOWUP

4.1 Recommended corrective action of item 3.1

satisfoctorily implemented?

4.2 If not, state other action token to resolve the deficiency, or state

rationale justifying no corrective oction token, and if this item is
, _.

open or closed.

i

M

'
,

l
;
'

.

I
4

1

4.3 Prepared by: Date:

B-82-15 5.20A-3
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DOUGLAS M. WITT
Senior Mechanical Engineer

Education

M.S. Mechanical Engineering, Illinois Institute of Technology
B.S. Mechanical Engineering, Illinois Institute of Technology

Summary of Experience

Mr. Witt hos more than 15 years of experience in the nuclear engineering and consultingfield. His project work in this area has included safety sequence analysis, licensing,
system design, equipment design, pipe rupture analysis, and procurement. He has
monoged and porticipated in numerous projects for several corporate organizations with
responsibility for technical services and financloi management. In oddition, 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 Mechon: col 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 licensingupgrades.

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 ed 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 mechoni.
cnl test facilities, and test programs for equipment and components

-

*

utilized in the sodium fast breeder program.;

I
i 1971 - 1972 Mechanical Engineer, Projects Group, Sorgent 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 Fleid Flow Division at the nuclear trotning
command with responsibility for establishing qualifications and imple-

; .menting a trotning and testing program to qualify personnel.
4
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Reafstrations '-

Re'gistered Professf.onal Enginesr - Mechanical Engineering, Californio and Illinois

Professionoi Affillottons -

American Society of Mechanical Engineers
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RANDY S. CLELAND
Project Engineer

Education

M.A. Business Administration, Songamon State University
B.S. Mechanical Engineering, Purdue University

Summary of Experience

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

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

1975 - 1983 Results Engineering Supervisor, Coffeen Power Station, Centrol lilinois
Public Service Company. Responsible for cool fired power plant
operating efficiency, Instrumer.t and control maintenance, and
laboratory octivities. 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 Construction Engineer, Power Plant Construction. Responsible for
4

contractor monogement and monitoring of various construction octivities
for a major fossil fueled power plant.

1971 - 1975 Cooperative Engineer, Sorgent and Lundy Engineers. Completed work-
study program which included positions os drcftsman, designer, ossistant
engineer, and mechanical engineer on nuclear and fossil power plant
design projects.

Reafstration,

Registered Professional Engineer - Illinois
'

! Professional Affiliations

American Society of Mechanical Engineers
Too Beto Pi, Engineering Honorary Society'

*

Pi Too Sigma, Mechanical Engineering Honorary Society

!
!
l

.

%
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PATRICK LONGSTRETH
Senior Engineer - Project and Construction Monogement

Educotton

M.B.A. Management, Golden Gote University, Son 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 o variety of projects including power plants, o fuel
maintenance and examination facility, and a hozordous waste management facility. His
experience has involved pro
as contracting and clolms. ject monogement, administration, control and planning as well

Mr. Longstreth also developed and implemented on Integrated
Computerized Cost Reporting System for the Fast Flux Test Facility; the system included
all Field Cost and Control Reports.

1981 - Present Senior Engineer, TERA Corporation.

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

1980 - 1981 Project Engineer and Project Services Monoger. 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 $40 million. As Project Services Monoger was responsi-
ble for project services--occounting, administration, cost and schedule
engineering, legal, and insurance--for IT Corporation's Louisiono Hurord-

,

ous Woste Management Focility.

1977 1980 Monoger of Planning and Scheduling, Hydro and Community Facilities
Division. Was responsible for all aspects of planning and control on
numerous hydroelectric, . transportation, community, commerclot, and'

infrastructure projects.

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

,

; for the Son Francisco Power Division. -
'

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

g Professional Associations

i American Association of Cost Engineers
International Association of Professional Planners and Schedulers,

j Project Managers Institute
i
:
t
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GEORGE JOSEPH TRIGILIO, JR.
Engineering Manager

Education

B'.S. Chemical Engineering, Northeastern University, Boston, Mossochusetts

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

Summary of Experience

Mr. Trigilio has held numerous management and technical positions of increasingresponsibilities. He is presently dkeets o multi-disciplined team of senior level
professionals. Mr. Trigillo'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 involved in the design,

i
specification and purchase of waste treatment system components for numerous utility
ntnnto la addition -hc Ne-supaised u research and~ development department andr
managed the technical and licensing requirements for a fleet of radioactive waste
shipping casks used in the transportation of power plant wastes.

'

1979 - Present Engineering Monoger - Weste Management Services Division, TERA
Corporation. Responsibilities include o!! engineering aspects of the'

rodweste generation and disposal cycle with extensive involvement in the
design and analysis of rodwoste 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.;

t

1977 - 1979 Engineering Group Manager, Hittman Nuclear & Development Corpora-
,

;

tion, Columbio, Maryland. Responsibilities included department budge-
tory control, techn' col 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-.

* j ject Monoger for a Shipping Cask project, with direct responsibility for
i

all corporate radioactive waste shipping container design, safety i| analyses, and Nuclear Regulatory licensing certification. ~.

:
'

1975 - 1977 Analysis Group Lead Engineer, Brown & Root, Incorporated, Houston,
Texas. Responsible for supervising the development of a major progrom
to simulate the operation of a Radioactive Waste Treatment system.

:

( Assisted in the preparation of on Environmental Report for licensing of a
i multiple-unit nuclear site, involving economic evoluotion of power

:

production alternatives and calculation of isotopic dispersion.

-
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GEORGE JOSEPH TRIGILIO, JR. Page 2

lh72 - 1975 Engineer, Stone & Webster Engineering Corporation, Boston, Mossochu-'

setts. Responsible for determining the capital cost and operating eco-
nomics of three processes for BTX extraction from reformatted ond/or
pyrolysis feed stocks.

Assistant to the Head of Computational Methods Specialist. Prepared
the specificotton for the purchase and assisted in the design of on 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 (post member)
Board of Directors of Harris County Municipal Utility District #5 (post President)

,
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| STEPHEN F. SCHREURS
Project Monoger, Woste Monogement Services Division'

(
Education'

B.S. University of Mossochusetts, Chemical Engineering
,

Sum ~mory of Experience

: Mr. Schreurs has nine years of nuclear experience in the creo of rodwoste processing,
! design, analysis and disposal. This experience has included both engineering analysis and

group monogerial responsibilities for private and governmental organizations. He has4

developed computerized onolytical mode:s of ECCS, CSS, and boron recovery systems.
Mr. Schreurs hos been involved in all focets 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 Monoger, Woste Monogement Services Division, TERA Corpo-
ration. Primary responsLilities include rodwoste system evoluotion and,

onelysis.

1977 - 1980 Project Monoger, Performance Analysis Section, High-I evel Waste Li-
censing Bronch, Division of Woste Management, Office of Nuclear
Material Safety and Safeguards, U.S. Nuclear Regulatory Commission. '

Responsibilities included developing a copobility 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
occompanying regulatory documents (i.e. regulatory guides and stoff, ,

technical positions), and interfaced with other government ogencies on'

matters concerning the performance cssessment of repositories. He also
monitored the technical ospects of contracts related to deep geologic
repositories which were sponsored by other NRC offices.

1976 - 1977 Ccmput,tional 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;
i laborofory testing of simulated nuclear p|ont radioactive wastes; prepo-

-
ration of sections pertaining to the processing systems for o PSAR of on
Itation 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 rodioactive 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.,

1 . waste evoporators and demineralizers). Further responsibilities included
! recruitment, monoging the engineer-in-training program for the group,
| and teaching refresher courses in moth for the Professional Engineers

Exam.>

i

$1
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STEPHEN F. SCHREURS
Page 2

Licenses

E.I.T. portion of professional engineer

Societies

American Institute of Chemical Engineers - Full Member

Publicottons

Schreurs, S.; " Overview of the High-Level and Tronsuronic Weste Bronch Modeling
Ef fort," U.S. Nuclear Regulatory Commission,1978

Contributing author to " Technical Writing Style Guide," NUREG-0650, U.S. Nuclear
Regulotory Commission, November 1979.~
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FARZIN RAMEZANBElGI
Civil / Structural Engineer

.

Educotton

B.S. Structural Engineering, San Francisco State University

Summary of Experience

1982 - Present Civil Engineer, TERA Corporation. Responsibilities include usoge and
interpretation of structural computer codes such as SAP IV, SAP V, and
ADLPIPE.

1982 Teoching Assistant, San Francisco State University. Responsible for
assisting advisor in use of computerized systems for engineering opplico-
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.

:
!,

| ;

'

|
.
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CmlSTIAN C. NELSON
SENIOR REACTOR OPERATIONS ENGINEER

<

4

EDUCATION '

-

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

, SUMMARY OF EXPERIENCE

Mr. Nelson hos over twelve years of experience in the nuclear energy field. Ati

the NRC he was responsible for maintaining an effective program for the
inspection of operating nuclear power plants. He has managed numerous safety
and environmental evoluotions 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 issues.

1983 - Present Senior Reactor Operations Engineer - TERA Corporation.

1975 - 1983 Operating Reactors Project Manager, Office of Nucleari

. Reactor Regulation, NRC. Responsible for directing andi
i performing evoluotions of licensing issues for numerous

operating power plants. 'In porticular coordinated safety
evaluations for power upgrades, seismic design reviews and
increases in spent fuel storoge copocity. Responsible for

,

resolution of various technical issues including PWR moderator: dilution, station blockout procedures and natural circulation
cooldown.

!
Senior Reactor Operations Engineer, Office of Inspection andi

Enforcement, NRC. Responsible for monoging the operating-

reactor inspection program to assure proper emphasis on the
. priority among inspections balance inspection requirements'

with manpower resources an,d integrate the inspection program
with other NRC octivities.

t Team Leader, Lessons Learned implementation Review, NRC.
-

1 Directed review of TMI Category A Lessons Learned
.

'

implementation at all . Combustion Engineering and early
Westinghouse designed power reactors.

1

| 1970 - 1975 Officer, U.S. Navy. Served as engineering officer during four't<

deterrent
{

patrols and shipyard overhaul aboard a nuclear
; powered submarine. Qualified in submarines.

1

e a
l.

~

AWARDS
, .

1 NRC Special Achievement Award for monoging evoluotlon of GETR seismic
issues and representing NRC evoluotion at public hearing.

i

'
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LOUIS L. FUSCO, JR.-

Senior Associate Engineer
!

Education

9 S. Ocean Engineering, U.S. Noval Academy
.

Summary of Expertene_e

Mr. Fusco hos 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.

1981 - Present Senior Engineer, Western OMTEC Corporation. Responsib!e for the
preport.flon of field change instructions to operations and instruction
sit es.

!

1981 Staff Engineer, NUS Corporation. Assigned as on-site technical
consultant to the Socromento Municipal Utility District, in responding to
ti e 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 evoluotions in areas such
as nuclear process system design and operation, seismic qualification,
radioactive waste, shielding and licensing.

1980 - 1981 Senior Engineer, EDS Nuclear, Inc. Nuclear 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,

chopters on electrical and control systems. Responsible f ar nuclear .
system piping rupture postulation with interaction analysis and protec-

| tion of unocceptoble scenarios. Responsible for NUREG-0660 reviews
for nuclear utility clients.

1975 - 1980 Lieutenant, U.S. Navy. Qualified as engineer officer, officer of the deck
.j ond engineering officer of the watch on a nuclear-powered fast ottock

submarine. Major division officer assignments included: Main Propulsion?

Assistant, Domoge Control Assistant, Reactor Controls Officer,
Chemistry and Radiological Controls Officer, and Sonor Officer.

;

.
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STANLEY W. KAUT.

Associate Electrical Engineer

Education

B.S. Electrical Engineering, Rochester 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 mode continuous
contributions to the nuclear power industry since his involvement with the BWR turnkey
program. His experience with electrical power includes the installation, testing, and
servicing of substations, motor control centers, switchgear, power trnosformers, motors,
generators, D.C. bottery systems, bus duct, cabling and related metering, and relaying.

. His experience with instrumentation and control includes the Installation, testing, design,f
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, creo and process radiation monitoring, and rod control. Mr. Kout
hos 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 on
independent assessment of plant safety, operability, maintainability, inspectability, and
ovallobility features. Mr. Kout hos developed procedure programs for several BWR and
PWR power plants providing for the administrative control of plant personnel during
stortup testing, operation, maintenance or on-line surveillance testing. Mr. Kout's
inv9ivement with quality (GA/QC) includes first-hand experience performing GC
octivities in manufacturing shops, electrical equipment 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 cedits and is certified as a lead auditor.

Present Associate Electrical Engineer, TERA Corporation..

'
1975 - Present Manage, Systems Engineering, NUTECH.

1970 - 1975 Manager of Projects, Nuclear Services Corporation.

| 1963 - 1970 Field Engineer, General Electric Company.
t

-
'

; Registration
i

Electrical Engineer, State of Californio
! Nuclear Engineer, State of California'

Control System Engineer, State of Californio

|
\

,
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JAMES 1. OWENS*

Principal Assocloto 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 o major utility with responsibility for generation pionning, as well as
design and construction of all production facilities. In this copocity he functioned as a
member of the utility executive stoff and worked with AEs, suppliers, NRC, other
regulatory bodies and interfaced with the public. He has had major responsibility for cost
and schedule performance.

1982 - Present Principal Associate Engineer, TERA Corporation.
.-

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

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

1976 - 1978 Monoger, Power Plant Design, Delmorvo Power & Light Company.
Responsible for the specification, bidding, cnd evoluotion of twin unit
Nuclear Steam Supply Systems and preliminary design of BOP.

1973 - 1976 Project Manager, Summit Nuclear Power Plant, Delmorvo Power & Light
Company. Stoffed the Project Organization, negotiated contracts fori

the NSSS, Turbine Generator, and most major auxillaries. Directed
,

Preliminary Design and Licensing through the Construction Permit for
*

twin HTGRs. Responsible for nuclear engineering for the station.
;

j 1950 - 1972 General Electric Company, Gibbs and Hill and Ger.eral Atomic Company.
, Engineering and managerial assignments included development of control
i

systems for Peach Bottom & Dresden Nuclear Power Plants and the Sea,

'

Wolf nuclear submarine, and preparation of PSARs fer sixteen research
and test reactors.

Profen:onal Affiliations
;

Registered Professional Engineer, New York
| Member, American Nuclear Society

Member, IEEE
i Member, EPRI Nuclear Divisional Committee

| <
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EDWARD M. BECK
Principcl Associate Engineer, Nondestructive Testing

Education

B.C.E. Auburn University
.

Summary of Experience
,

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

Present Principal Associate Engineer, Nondestructive Testing

1978 - Present Assistant Vice President, Corporate Consultant / Metals, Radiation Sofety;

Officer for Carolinos. Responsible for the development of new''

techniques and services. Responsible to the Director of Engineering for
the opproval of all NDE procedures established in the Engineering
Procedures Manual. Responsible to the Director of Engineering for
opproval of all NDE Level ||1 condidates.

1976 - 1978 Monoger of NDE Services - Charlotte Branch, Low Engineering Testing
Company. Managed nondestructive testing services for the District.
Responsible for Virginio and Carolinos.

1972 - 197S Project Manager, Low Engineering Testing Company. Administered and
controlled rodlographic, mognetic particle, and dye penetront investigo-
tions for the Brunswick Steam and Electric Plant. Responsible for the
supervi;1on of up to 2S engineering technicians.

1968 - 1972 Monoger of the Nondestructive Testing Department, Georgio Division,
Low 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

.
I

building and construction.
-

4

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

"

Commission.

|
! Certifications / Registrations

|

Professiono! Engineer, North Carolino and New York:
I

Level til ASNT certification in ultrasonic, radiographic, liquid penetront end magnetic
.

| porticle testing. --

|Professional Associations I

| American Welding Society - post Section Chairman and Director
!

American Society for Nondestructive Testing - post 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,.mma y of Experience

Mr. Reneau hos 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
ultrosonic 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 Carolino 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 addition to
,

technical responsibilities, duties included supervision, scheduling and
4

cost accounting.

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

-

Steam Electric Plant.,

I

1973 - 1974 Bronch Engineer, Law Engineering Testing Company. Technical
responsibilities for soil and foundation engineering activities including
the test pile programs and foundation investigations for the LMFBR.,

.

Certificottons/ Registrations

Professional Engineer, North Carolino
Level II ASNT certification in radiographic, mognetic 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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NUCt. EAR REGUt.ATCRY COMfAISSION- o

$ I WASHINGTON. D. C. 20566
^

EO

%,.....,/ Febr,yari 22, 1983

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

APPLICANT: Consumers Power Company
.

FACILITY: Midland Plant, Units 1 and 2

SUBJECT: REVISION 1 0F TERA CORPORATION'S PROJECT
QUALITY ASSURANCE AND ENGINEERING PROGRAM.

PLANS FOR THE MIOLAND INDEPENDENT DESIGN
AND CONSTRUCTION VERIFICATION PROGRAM

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

Copies of the February 9,1983, lettar and transmitted documents are enclosed
for docketing and future reference purposes,

arl S. Hood, Project Manager
Licensing Branch ho. 4
Division of Licensing

Enclosures:
As stated

cc: See next page
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MIDLAND

Mr. J. W. Cook w/o encl. .

Vice President "

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael !. Miller, Esq. w/o enc 1. Mr. Don van Farrowe, Chief w/o encl.
,

Ronald G. Zamarin, Esq. Division of Radiological Health '

- Alan S. Farnell, Esq. Department of Public Health
Isham, Lincoln & Beale P.O. Box 33035

*Three First National Plaza, Lansing, Michigan 48909
Sist floor

Chicago, Illinois 60602 Mr. Steve Gadler w/ encl.
2120 Carter Avenue

James E. Brunner, Esq. w/o encl. St, Paul, Minnesota 55108-

Consmers Power Company
212 West Michigan Avenue U.S. Nuclear Regulatory Commission w/o enc 1.'

Jackson, Michigan 49201 Resident Inspectors Office, ,
. j _.- - Route 7

Ms.14ary Sinclair w/ encl. Midland, Michigan 48640
5711 Summerset Drive
Midland, Michigan 48640 Ms. Barbara Stamiris , w/ encl.

5795 N. River
Stewart H. Freeman w/ enc 1.
Assistant Attorney General

- Freeland, Michigan 48623
*

,

! State of Michigan Environmental Mr. Paul A. Perry, Secretary w/o encl.
! Protection Division Conssers Power Company

,
'

720 Law Building 212 W. Michigan Avenue *

'

;

Lansing, Michigan 48913 Jackson, Michigan 49201

Mr. Wendell Marshall w/enci Mr. Walt Apley w/o encl
Route 10 c/o Mr. Max Clausen

| i Midland, Michigan 48640 Battelle Pacific North West Labs (P!6iL)
Battelle Blvd.

Mr. Roger W. Huston w/o enci SIGMA IV Building
Suite 220 Richland, Washington 99352

i 7910 Woodmont Avenue
. Bethesda, Maryland 20814 Mr. I. Charak, Manager w/o encl.*

'

NRC Assistance Project
Mr. R. B. Borse w/o encl. Argonne National Laboratory

| 1 Nuclear Power Generation Division 9700 South Cass Avenue
l ;J Babcock & Wilcox Argonne, Ilifn'ois 60439
|. 1 7910 Woodmont Avenue, Suite 220 1

Bethesda, Maryland 20814 James G. Keppler, Regional Administrator
U.S. Nuclear Regula' tory Commission, -

| Cherry & Flynn w/enci . Region III -
L Suite 3700 799 Roosevelt Road
L- Three First National Plaza Glen Ellyn, Illinois 60137 w/o enc 1.

Chicago, Illinois 60602

.

.

-,m- .

,y %* * * [ 9

- . ., -- - --- ,-- e - . , . , c .- , , - n , . ,



.
. .

- .
. . .

*

Mr. J. W. Cook -2-
''

..

cc: Lee L. Bishop w/ encl.
Harmon & Weiss
1725 I Street, N.W. , Suite 506

JWashington, D. C. 20006
,

l

Mr. Ron Callen w/o enci
Michigan Public Service danmission
6545 Mercantile Way
P.O. Box 30221
Lansing, Michigan 48909

Mr. Paul Rau w/o encl.
*

Midland Daily News
124 Mcdonald Street
Midland, Michigan 48640

- . . .
- ~

B*llie Pirner Garde w/ enc 1.
Director, Citizens Clinic

for Accountable Government
Government Accountability Porject
Institute for Policy Studies
1901 Que Street, N.W. .

Washington, D. C. 20009
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Supplemental page to the Midland OM. OL Service List

Mr. J. W. Cook ..3-'
-

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

Mr. L. J. Auge, Manager w/o encl.
Facility Design Engineering
Energy T6chnology Engineerino Center
P.O. Box 1449
Canoga Park, California 91304-

Mr. Nail Gehring w/o encl.
U.S. Corps of Engineers
NCEED - T
7th Floor
477 Michigan Avenue
Detroit, Michigan 48226'

4

Charles Bechhoefer, Esq. w/ encl.'

Atanic 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, Esq. w/ encl.
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Geotechnical Engineers, Inc. w/o encl.
ATTN: Dr. Steve J. Poulos
1017 Main Street
Winchester, Massachusetts 01890 - -
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February 9, 1993

.

.

Mr. J. G. Keppler, Admicc.strator
Region III, Office'of Inspection

and Enforcement
U.S. Nuclear Regulatory Comission
799 Roosevelt Road.

Glen Ellyn, IL 60137

Mr. D. G. Eisenhut, Director .

Division of Licensing___.x. _ _ _ _

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Comission
Nashington, DC 20555

Subject: Midland Independent Design Verification Program

We are pleased to transmit for your review controlled copies of the
Project Quality Assurance Plan (PQAP), Revision 1 and Engineering
Program Plan (EPP), Revision 1, for the subject program. Mr. Keppler
has been assigned copy 017 and Mr. Eisenhut copy 018.

Revision 0 corrected pages for each of these document- is enclosed
for your information.

Sincertly,
/

t

; j .

D. 5\

Howard A. Levin.

Project Manager-

1
i e Enclosure

cc: w/o enclosure
G. Keeley, CPC

1
-

! HAL/sl
. .

!
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l.0 GENERAL -

1.1 BACKGROUND AND PURPOSE
.

The Nuclear Regulatory Commission (NRC) issued a letter on Ju!y 9,1982 which

requested that Consumers Power Company (CPC) provide for on independent
assessment of the design odequacy of the Midland plcnt. CPC responded to this

request on October 5,1982 by submitting on outline of the scope of a proposed

independent review program. A public meeting was held on October 25,1982 of

the NRC's Bethesda, Maryland offices to discuss details of the proposed progrcm.

During this meeting, the NRC requested th'at the scope of the independent design

ossessment progrcm be exponded, including on essessment of the quality of
,

construction.

I

TERA Corporot on hos been selected by CPC and approved by the NRC to scope,

manage, and implement the Midiond 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,

j including oil individuals who may contribute to the IDCV Program.

This project instruction, or Engineering Program Plan (the Plon), has been;

! established to outline the scope, philosophy of review, methodology,
i independence requirements, organization, contrul, documentation, reporting, and

quality assurance requirements for the Midland IDCV Program.
,

The IDCV opprooch selected is a review and evoluotion of a detailed " vertical
slice" of the Midland project with a focus on providing on overall ossessment of

the quality of the , design and the constructed plant. Therefore, the primary
emphasis of the IDCV evoluctkn is on the end results of the design and
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In Sections 1.3 and 3.I.2 of this Plan were incorporated to develop the initial

motrix. The design oreos of the IDV review matrix for the AFW system are
divided into three major divisions: AFW system performance requirements, AFW.

system protection features, and structures that house the AFW system. The
design crecs addressed within each of these ma*or divisions are discussed in

.

Sections 3.l.3.1, 3.l.3.2, and 3.1.3.3 of this Plon, respectively. As previously

mentioned, the identified review scope is subject to chcnge depending upon the

IDV program findings.

Because the AFW system sompte selection interfaces with other systems, it is

necessary to define the boundaries for items within the scope of the IDV.' in
general for the AFW system, the selection was mode to include all components

identified as being part of the AFW system on Bechtel P&lD drawing M439
sheets 3A and 38, revision 9. Specific interface points are os follows:

.

I

J

t

!

I .

( 'j *
.

i
; '

'
t

i

. .

i
'

.

DC-82-13
|
;

-

. '

:.,a. . .
. ~ . -,

i
, - ~ :# ' L, -. ,

'' "- ' ~

. .



. .-. .

,'.<
,

i

PROJECT INSTRUCTION
Engineering Progrcm PlanPI 3201 .,0,09 SUBJECT: , Midland Independent Design and"

REV.: 0 DATE: 11/29/82 Cqnstruction Verification Program

25' og 80 PREPARED BY: ! APPROVEg
PAGE -us

'

.

AFW SYSTEM SAMPLE SELECTION BOUNDARIES -

interface Point (component
Interfacing System included in AFW)

,

Main Steam Volves 074 and 077 I
'

NSSS Steam Generator Nozzles
Service Water A Volve 283
Service Water B Volve 282

'

Unii 2 Cm~ ,~.. Tw m (from) voi d OO8
Ccndenser Hetwells Volve 006
Unit I Condensate Tank (return) Volve 019

Cooling Pond (return)2 Volve 017
oc/dc Power System Breaker or fuse interfacing AFW

_ components with power source
ESFAS AFW octuation system and FOGG
Main FW Loop A Volve 303
Vents and Drains First Volve
HVAC

.

NOTES:

1. P&lD M-432, Sheet IA, Revision

2. Power supplies dedicated to AFW system are within sample selection
boundaries.
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:
I.0 GENERAL

. .

1.1 BACKGROUND AND PURPOSE
,

The Nuclear Regulatory Commission (NRC) Issued a letter on July 9,'l982 which t

requested that Consumers Power Company (CPC) provide for cm independent

assessment of the design adequacy of the Midland plant. CPC responded to this

request on October 5,1982 by submitting on outline of the scope of a proposed

independent review program. A public mTeting was held on October 25,1982 at

i the NRC's Bethesda, MaryloM offices to discuss details of the proposed program.

During this meeting, the NRC requested that the scope of the independent design ,

assessment progrom be expanded, including on ossessment of the quality of
,

construction.
t t.

s

TERA Corporation hos been selected by CPC, wbject to NRC approval, to scope,

| manage, and implement the Midland independent Design and Construction
Verificotton (IDCV) Program. The selection of TERA is based upon the firm's 1

.

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, control, d5cumentation, reporting, and

quollty assurance requirements for the Midland IDCV Program.
,

; . |
'

The IDCV opproach selected is a review and evoluotion of a detailed " vertical ~

s!!ce" of the Midlan~d project with a focus on providing on overall ossessment oft

i the quality of the design and the constructed plant. Th:refore, the primary
emphasis of the IDCV evoluotion is 'on the end results of the design cmd
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' i
I!

construction process ed not on on evoluotion of the process itself which is
,

typical of the more common quality assurance oudit. The " vertical slice"

, ednstitutes a carefully selected sample of two safety systems from which the,

results of the IDCV may be extrapolated to other similarly designed and
constructed systems. Thus, the. ICCV is intended to prcvide the necessory
assurance to CPC, NRC, and the public that the Midiond Plant is designed and

constructed such that it is capable to function in accordance with its safety

! design bases and that opplicable licensing commitments have been properly I
,

implemented. ,

=
.

l.2 OVERVIEW OF IDCV SCOPE
-

'
,

;
The Midland OCV consists of two major components: the Independent Design

.

| Verification (IDV) Program and the independent Construction Verification (ICV)

|
Program. The Unit 2 ouxiliary feedwater (AFW) system and the (secont" system - [

to be suoplied) have been selected as applicable . somptes of the design |
.

engineering and construction efforts at the Midiond plant. These systems were
selected based upon the system selection criterio discussed in Section 1.3 of this

Plon.:

[ _

,

The scope of review corresponds directly to the design md cons:ruction chains,

addressing major octivities and outputs of the various contributing engineering '
~

f
and construction disciplines. Accordingly, the design ond construction process,

from concept to Instollation, hydros, functional on3 preoperational testing will
be evoluoted. Interfaces between CPC, Babcock ed Wilcox B&W), the nuclear

! steam system supplier NSSS) vendor, Bechtel, the orchitect-engineer (A-E), and
,

other contractors will be identified and evoluoted relative to such items os the ,

proper transfer and'interprelation of design or construction information.
*
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INITIAL SAMPLE REVIEW MATRIX FOR Tif AUXILIARY FEEDWATER SYSTEM
MIDLAND INDEPENDENT DESIGN VERIFICATION PROGRAM , f

f-

,

![ SCOPE OF REVIEW

# 4
[ ] .

& [

9d| \
DE51CN AREA

f i l' /" I|
~8

-

.

U .

L AFW SYSTEM PERFORMANCE REQUIREMENTS

X X X
SYSTEM OPERATING LIMITS

X
* ACCIDENT ANALYSl5 CON 510ERATIONS

7 X X
5 INGLE FAILURE ~'

X X
TECH 4tCAL SPECIFICATIONS SE:.

SYSTEM ALIGNMENT /5WITCHOVER
X X

,

X
REMOTE OPERATION AND SHUTDOWN

.

SYSTEM ISOLATION / INTERLOCK 5
X X

X
OVERPRES$URE PROTECTION

,

COMPONENT FUNCTIONAL REQUIREMENTS X X X X ;

SYSTEM HYDRAUUC DESIGN X X X

SYSTEM HEAT REMOVAL CAPABILITY
X X X

COOLING REQUIREMENTS
X

X X
WATER 5UPPLIES

PRESERVICE TESTINC/CAPASILITY FOR ~~'
,

-XOPERATIONAL TESTING
-

X X
POWER SUPPUES

ELECTRICAL CHARACTERISTICS
X

PROTECTIVE DEVICES /5ETTING5 X X X

X X, X X
INSTRUMENTATION

X X X
CONTROL 5YSTEMS

X
ACTUATION 5YSTEMS

X
! NDE COMMITMENTS

X X
MATERIALS SELECTION

* . _

FIGURE I.2-2a
|
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INITIAL SAMPLE REVIEW MATRIX FOR TIE AUXILIARY FEEDWATER SYSTEM l
,

x . !

MIDLAto ItOEPENDENT DESIGN VERIFICATION PROGRAM (CONTINUED)
..

|
..

SCOPE OF REVIEW'. '

!
; ; Ig'

'

T
j ,

-

DE51CN AREA 3 3 -

--

s t ier$ t
$

-

.

11. AFW $YSTEM PROTECTION FEATURES
*

,

,

X
SEISMIC DESIGN

X X X X X
PRE 55U8tE BOUNDARYo

X X X X X
PIPE /EGUIPMENT SUPPORTe 3 X X X
EQUIPMENT QUALIFICATIONe

ESEX ,

HICH ENERGY LINE BREAK ACCDENTS
X X X X

o PIPE WHIP
-

>

X
JET IMPINCEMENT .e

X
ENVIRONMENTAL PROTECTION ?

ENVIRONMENTAL ENVELOPES
X X X X X

Ie
X X X X

EQUIPMENT QUALIFICATION
,

e
X

e HVAC DESIGN

X X X
FIRE PROTECTION

X
MISSILE PROTECTION

X X X
SYSTEM 51NTERACTION i

'
'

,

lit $TRUCTURES THAT HOUSE THE AFW SYSTEM

SE15MIC DESIGN / INPUT TO EQUIPMENT
X X X X;

WIND & TORNADO DESIGN / MIS 5lLE PROTECTION
X ,

X
FLOOD PROTECTION

'X 3:s:
*

HELBA LOADS -
'

CivlL/ STRUCTURAL DESIGN CON 510ERATIONS
X

| X X X
o FOUNDATIONS

X X X X
CONCRETE / STEEL DESIGNe

X X X
e Tare (5 * .

'
,

FIGURE I.2-2b
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INITIAL SAMPLE REVIEW MATRIX FOR T1-E AUXILI ARY FEEDWATER, SYSTEM i

MIDLAPO ltOEPEFOENT DESIGN VERI?lCATION PROGRAM I

SCOPE OF REVEW -

1I i ;,hb2x (9
SYSTEM /COMPOPENT 8

.

b'$5bifk' \
|

.

r i E '

1. MECHANICAL _

e EOutPMENT X X X X X

e PIPING X X X X

e PIPE SUPPORTS X X X X
,

11. ELECTRICAL

o EQUIPMENT X X X X X
,

' "

e TRAYS AtoSUPPORTS X X .
. . , .

f
"

e CONOUlf ANDSUPPORTS X X

e CASLE X X X X X
'

lit. INSTRUMENTATION AND CONTROL

e INSTRUMENTS X X X X X

e P!P!NG/ TUBING X X

e CABLE X X-

IV. HVAC *

e EQUIPMENT X X X X X
'

e DUCTS Arc SUPPORTS X X

;
,

V. STRUCTCAL

k e FOUNDATIOP6 X X_
^

o CONCRETE X X X, ,,

e STRUCTURAL STEEL X X X-

,

FIGURE I.2-3
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Figure 1.2-1 shows the Inter-relationship between the Midland design ed
>

construction process and the Midland IDCV program. f igures !.2-2o, l.2-2b and

I.2-3 present the IDCV scope in the form of matrices which identify the initial
* level of review and evoluotion in each design or construction oreo respectively.

It should be noted that the scope of review is dynamic and subject to change os

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 motrices represent the initial IDCV "somple".

~

l.3 SYSTEMS SELECTION CRITERIA -

The selection of the auxiliary feedwater system and the (second system - to be

supplied) was based upon the following six criterior

t

Th'e system should have o relo-
! e importance to Sefact -

tively high level of importance to the overoll safety of i.
the Midland Plant.

.

e inclusion of Design end Construction interfaces - The
g

system should be-one which involves multiple interfaces
among engineering and construction c'!sciplines as well as
design and constructica organizations, such as the NSSS

; vendor, orchitect eg'neer, constructor, and subtier con-
j tractors. The syvem s!ovld also be one where design or

construction changes have occurred ow thus provide the j,

obility to test the effectiveness of th$ desJgn and con- .

struction process exercised by principal internal and
external organizations or disciplines in or.pos of design or ,

'

construction change.

Ability to Extropolate Results - The system should bes
sufficiently representative of other safety systems such
that the design criterio, design and construction control
and change processes are similar so that extropolation of
findings to other systems con be undertaken with confi-

;

denCS.
,

.

!

'

DC-82-13\
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Diverse in Content - The major engineering and con- je .

- struction disciplines should all have input to the design of
the system. .

.

|
e Sensitive to Previous Experience - The system should be-

.one which includes design or construction disciplines or*

"

interfaces which have previously exhibited problems and
|, thus o test of the system should be Indicative of any
'

generic coridition. .

e Ability to Test As-Built Installation - The system con- ;

figuration should be sufficiently completed that - the
os-built configuration con be verified against design.

Each system was relected offer considerbion of a number of other condidate

systems. The Midlord Plant probabilistic risk assessment (PRA) was utilized as a

tool to ossess the importance to safety on t'he basis of the contribution to overoll'

plant risk. The profile for this criterion as well as each of the other five criterio ,

'wos sufficiently high for the auxiliary feedwater system and the (second system - ,

to be supplied) to justify their selection.

*

l.4 INDEPENDENCE RdGUIREMENTS
i

The Midland IDCV program will be conducted in accordance with the
"Indepe'ndence" criterio documented in a letter from Nunzio J. Pollodino,

I Chairman, NRC, to the Honorable John D. Dingell, Chairman, Committee on

Energy and Commerce, United States House of , Representatives, dated
I ebruary 1,1982. The following criteria are excerpted 'from Enclosure 3 of this

* '

'

letter:
4

-

* *

,#

. #

*

DC-82-13'
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"

"The competence of'the individuals or companies is the most
important factor in the selection of on auditor. Also, the
companies or individuals may not have had any direct previous
involvement with the activilles at Diablo Canyon (Midland) that
they will be reviewing.*

,

In addition, the following factors will be. considered in
evoluoting the question of Independence: .

1) Whether the individuals or compcnies involved had been *

previously hired by PG&E (CPC) to do similar seismic '

(delete seismic) design work.

2) Whether any individual involved had been previously
employed by PG&E (CPC) (and the nature of the
employment).

.

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

i
4) Whether members of the present household of Individuals !

! Involved are employed by PG&E (CPC).
! -

i 5) Whether any relatives are employed by PG&E (CPC) 1.1 a
; - management copocity.

~

.

In addition to .the obove . considerations, the following
procedural guidelines will be used to assure independences

| |} An auditable record will be provided of all comments on
'

draft or fino! reports, any chnnges mode as a result of i
'such comments, and the reasons for such changes; or, the : 4

consultant will issue only a final report (without prior I
licensee comment).

' '

~

2) NRC will ossume and exerciss the resp sibility for
'

'

serving the report on all porties." !-
_

| The Indiviouals taking port in the Midiond IDCV program meet the proceeding
'

!
~

criteria and have signed a statement attesting to this fact. -

|

1 -

!

'DC-82-13
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TERA Corporation is under contract to CPC to provide the engineering services
'

'

necessary G complete the Midland IDCV program. Prior to this contract, TERA

has never been under contract to CPC.-

! ., ,

The cont act requires ; ERA to molntoin on auditable record to document the
process leading to findire is os well as meetings to discuss findings. Section 4.0 of

.Ithis Plan addresses d:e mwntation requirements which have been developed to

! meet obligotions of 6.rcontract.
' g.

!-Section 5.0 of this Plan addresses the report generation process, during the IDCV

program to report findings and at its conclusion as a final report. TERA will L

" molntain on auditable record of all comments on the draft final report. }' _

.

g-.

2.0 CRGANIZATION abo CONTROL
i .

2.1 PROJECT ORGANIZATION
~

*

_
'

. ,
i

prre.toet organizatio9 s cddrssed in Section 2.1.of the Project Quality jiTh3
Asi.utance Plan 60AP), Midiond independent Design and Construction Verifico-

tion Program, PM]ect 3201. Figure 2.1-1 provides the project organization chart.
Technico! and od ainistrative personnel (not shown) receive assignments directly j

*

frorr, th9 Profeer Manager (PM). The PM serves os the point of contact with |

| CPCY The Presject Quality Assurance Engineers report, to the Executive Vice

President, TERA, but will work with the PM in resolving deficiencies or making

recommendations. ,

i

|

. . , .

|

DC-82-13
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PROEC. ORGANIZATION ,T ,

MIDLAbO IPOEPENDENT DESIGN AMb CONSTRUCTION VERIFICATION PROGRAM
,I |
! )

|
i

~.

; !

NUCLEAR REGULATORY CONSUMERS POWER
COMMISSION COMPANY

!,
'

i i

| | -

1 I
._ _ _ _ _ _ .s

i _ _ _ _ _ _I,

I .

SENIOR REVIEW TEAM.

--~ L'"MTje % %^," PRINCIPAL-IN-CHARGE Donald Davis-

John Beck William.Holl=fgg;;gn= Robert Wilson
or momen

-

_.

PROJECT QA . PROJECT MANAGER
.....

Chuck Lemon Howard Levin
. .

.

STRUCTURAL REVIEW SYSTEMS REVIEW ELECTRICAL REVIEW ;

1

|
Curt Staley Richard Snaider Lionel Bates

'

i
I

--
,

,

1

CONSTRUCTION MECHANICAL REVIEW:
.

VERIFICATlON '

Frank Dougherty
Curt Staley

. .

'
-

FIGURE 2.1-1

.

6
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[ 2.2 ' AUTHORITY AND RESPONSIBILITY
?

-

'

{ The project authority and responsibility is oddressed in Section 2.2 of the PGAP,
-

Project 3201, as augmented by various project instructions and engineering
I control procedures which are referenced in the PGAP. I

'

i

E The Principol-in-Charge (PIC) is responsible for helping establish the general

; philosophy of review, setting forth guidance to the Project Manager and the Lead
I Technical Reviewers (LTR), assisting as in interface with the Senior Review

-

- Team (SRT), NRC and Censumers Power Company and reviewing / concurring in
- all final reports.
e

f The Project Manager is responsible for pionning and direct supervision of c... in-

house activities undertaken as required to fulfill the contract requirements. All .

documentation, correspondence, repo~rts, calculations, etc., issued to Consumers

7
Power Company are to be issued under his signature or otherwise receive his

'

opproval as required by the applicable Engineering Control Procedure or Project

Instruction.

I
" The Project Manager is responsible for planning and overall management of oil

; outside activities performed by subcontractors or Associates, but may delegate

I responsibility for supervision to other Individuals within the project. This
"
_

delegation of authority and responsibility is documerned 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 opproval

'

[ of the Project Manager.
. .

p 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 ossess the technical validity and

"
d DC-82-13
:
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significance of project team conclusions ed the proper classificotton of OCRs i

! and Findings. (These reports are defined in Section 5.0 of this Plan). The SRT |
Imay at my time recommend to the Principol-in-Charge that the Project

Manager expand the scope of review, provide clorification or reassess elements*

'

! of the review.
.

The Lead Technical Reviewers (LTR) are responsible for monogement and

implementation of oli review octivities within th$ir discipline of review,

! including supervision of it.dividual: on the project and outside activities
performed by Associates. The LTRs repor_.t to the Project Manager. The LTRs
are . responsible for the classification of OCRs and Findings, the preparation of

Finding Reports and Finding Resolution Reports.

The Project Quality Assurance Engineer is responsible for verification of the
implementation of the PGAP and will perform audits of applicable procedures;

.

and instructions implementation in occordance with Section 6.3 and ECP-S.6.

.

2.3 ADMINISTRATIVE CONTROL 3

The pr'oject administrative control is addressed in Section 4.0 of the PGAP,
Project 320I, as ougmented by vcrious project instructions and engineering
control procedures which are referenced in the PGAP. ,

' *

:

I 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 on auditable record of

the IDCV review process leading to Findings. The following documents are'

| controlled; engineering evoluottons, documents .and reports, calculations,

( analyses, computer analyses, PGAP, quality assurance documents, personnel
I

f DC-82-13
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*

o

quellfications, correspondence, Open, Confirmed and Resolved item Reports,
4

Finding Reports, Finding Resolution Reports, Engineering Program PIm and [
!

external communications.
,

< .

.

3.0 ENGINEERING PROGRAM PLAN METHODOLOGY . ,

| i

This section provides tlw overoll method of approoch 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

r
the IDV and ICV are addressed below in Sections 3.1 and 3.2, respectively.

i ,

'
,
'e

The initial review step Includes the Identification and review of pertinent
documents to permit on understanding of the design and construction chains

including the Interrelationships between the organizations and suborganizations

i
porticipating in the Midland project. Next, the design bases in the form of f-

'

f regulatory requirements and design criteria are identified and reviewed in
-

f
parallel with a review of project design and construction related experienc'e.

i The design bases review will provide an overall underf 2nding of the plant and

system, design. The project design and const;vetion experience review will be
conducted to ensure that the IDCV program encompasses previously identified ,

i

problem areas to verify that these have been odequately addressed ed that they

l do no': exist elsewhere in the some or similar form.
,

,

For the systems, components, and structures identified in Sections 3.1.3 cInd
3.2.3, detalle.6 Information which documents the implementation of the design
and construction commitments will be identified, reviewed, ed evaluated. The

IDCV review and ewsluotton process will be documented in occordance with the

procedures addressed in Section 4.0 of this Plan. The reporting of findings

|
1

- DC-82-13

|
| .

! .. ..

|
- . . _. ._ .. _ - _ _ _ _ _ _ _ . _ _ _ _ _ _ . ~ . _ _ _ _ . - _ _ _ . . _ . - - . _ _ . . - _ _



___ _

____

-

:.

>
. .

;

!

'
PROJECT INSTRUCTION

PI 3201.._Q9L ${jgj Engineering Progrom Plan
' Midland Independent Design and <

REW 0 DATE: 11/29/82 Con stru: tion Verification Progrom i

pAq,E 15 'g 80 PREPARED BY: / APPROVED BY ge
-

wa " '

i

Iincluding the disposition of items potentially leading to findings will be reported i

in accordance with the procedures oddressed in Section 5.0 of this Plan.' The f
'IDCV will be conductad in occordance with applicable provisions of 10 CFR 50~,

,

Appendix B, which are oddressed in Section 6.0 of this Plan.

.

.

3.1 INDEPENDENT DESIGN VERIFICATION METHODOLOGY '

ANSI N45.2.ll 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

criterio, regulatory requirements, codes and standards, and other design commit-

ments. The IDV includes o determination of the design inputs; on evolvation'of
.

.

their occuracy, consistency, and odequacy; and on evoluotion of the implemento-
,

'

tion of these commitments. The emphosts will be on making a determination of !
the overall quality of the design and on assessment of its complionee with !

licensing commitments. TM review opprooch has been designed to be
introspective in making this overoll quality assessment by integrating the many
design-inputs and licensing commitments. This integrated assessment will ensure

that all, parameters have been considered which are important for the system in ,

~ 'meeti,ng its functiono! requirements.

The IDV methodology will utilize the opptboble gsidelli.as of ANSI N45.2.ll.

The methodology will include diverse opp ooches, such as checking original
calculations, conducting offernative confirmatory calculations, or checking

'

design ouputs including drawings or specificottons. Where Independent calculo-

tions are utilized, the may incorporate methods which are either similar to or

different from the, original design. In certain instances these Independent
calculations will be " blind," In that the original design calculations will be

DC-82-13
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compared to the Independent calculations upon their completion, without p .or
i

review by the DV analyst. ?

,

i
| i

The categories to be reviewed for certain design areas include review of design*

! crit 3rio and commitments, review of implementi .g documents, shocks of calcu-

lotions and evoluotions, confirmatory calculations or evoluotions, ed, checks of

drawings and specificottons. These categories are defined in Section 3.1.1. As o

rule, all design areas will not be reviewed in soch of the preceding categoriu.
|

|
For example, o design creo for the AFW system is " heat removal capability."

|
This item would not typically have drawings and specifications associated with it

~

os a direc't output. In other Instances, it may be the judgment of the review'

team based upon experle.nce that emphasis is not needed in certain categories ~for

each design area.
:
i
'

' The bases for sompte sele: tion are presented in Section 3.1.2, ed the definition

of the scope of review is provided in Sections 3.l.3 and 3.1.4 for the AFW system

and (second system - to be supplied), respectively. The DV will be conducted

utilizing deto!!ed checklists which are described in Section 3.1.5. Additional

sompting and verification that may be conducted as a result of the DV ore
'

discussed in Section 3.1.6.

;

3.1.1 CATEGORIES OF REVIEW: THE DESIGN CHAIN

* .
,

The categories of rev!sw selected inc!vde the major design activities identified
'

In-the design chain. The OV review categories included are:
''

'

Review of design criteria and commitmentse

Review of implementing documentse

i
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,

e Check of calculations and evaluations

e Confirmatory calculations or eval sations
.

o Check of drawings and specifications .

!
Each of theie categories is described in detail in sections 3.l.l.1 through 3.1.1.5 '

'

irespectively. Checklists have been prepared for each of these. categories to aid;

I IDCV reviewers in the implementation of their review. These checklists are -

discussed in sectiori 3.1.5.
. __

1

3.1.1.1 Review of Desian Criteria and Commitments;
:

An Identification and review of the design criteria and commitments concoming

each specific design area will be performed. This review category provides the .

'
assurance that all necessary design inputs are considered in the IDV. The results ;

of this review of design criteria and commitments are then used in subsequent

stages where appropriate. 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 standards,

and other documents which provide criteria for system design.
.

l -

|

3.1.1.2 Review of implementino Documents i --
,

,

Implementing documents are those design documents which t anslate the design

inputs into working level documentation. Typically, implementing documents .
.

Include design crite*ria dot:uments, project procedures, standard design practices,

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. -

;

J

Design outputs are defined o, documents such as drawings, specifications, and
I similar materials defining technical requirements for the fcbrication, installo- f

*

tion, or construction of the system. In=some cases, the design process may ,
reduce design outputs with intermediate documentation. in these cases, .the ;

_ '
t

design output documents are reviewed for the opplication of the design criterio i
>

and commitments as part of the checliof drawings and specifications.

I..

3.1.l.3 Check of Calculations and Evoluotions .

I

wnen specified,T86foi!6d~ctwcfrof calculations and evoluotions is made (i.e. <

inputs, assumptions, ' methodology,. outputs, etc.). This activity follows the
.

review of design criterio and commitments and the review of implementing

docume,nts. The check may take several forms, ranging from a number-b_y _,. ..~
number defolled mothematical check to o review 'and evoluotion of outputs for

reasonableness. The overall presentation of the sompted calculations and ,

evolvatims will ofso be reviewed to verify that all steps are clearly presented
i

and consistent throughout. The IDV reviewer may,.ot his discretion, choose to'

conduct an alternative calculation as a means of confirming his judgment on the
,

odequacy of the design calculation or evoluotion. Where computer programs
were used in the analysis, the reviewer will verify that oppropriate inputs have

i -

been . used in the tofcuiction, and that the appropriate outputs have been
.

|
Identified. Additionally, it will be necessary to determine that the computer -

i
.
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*

programs used have been verified in accordance with appropriate verificotion
'

procedures.
'

,

.

3.1.l.4 Confirmatory Calculations or Evolutions

For selected areas, confirmatory calculations or evoluotions will be performed. 3

Generally, these evoluotions will be mode to confirm judgements relative to the
review of creas which are suspect to the IDCV reviewer; however, " blind"

| confirmatory calculations will be undertaken in pre-selected areas to
independently verify the original desigm calculations. Such confirmotory

,

evol'uotions will be performed by obtaining the necessary input dato .ond
'

independent specification of calculation or evoluotton objective. The reviewer
will select and opply the appropriate techniques to achieve the end results. Such

calculation methods will be performed without benefit if first reviewing the .|

existing design calculational method. In order to preserve the "b!Ind" nature of j
this opprooch,it will be necessary that a person other than the reviewer of the

implementing documents perform the confirmatory calculation or evoluotion.-
- The confirmatory calculation or evoluotion will be performed under procedures

oppropriate for the type of calculation or eva!votion being performed. To the

extent,oppropriate, the calculation or evoluotion will be equivalent to that
initially performed. Af ter completion of the confirmotory .colculation ~ or

evoluotion, a comparison between 'the original calculation and the confirmatory

methods will be mode to determine whether differences exist. If differences'

occur, o determination will be mode to ossess whether these differences are due -

to the inherent nature of the calculation methods chosen or due to errors.-
-

1

!
|

*

[ For example, differences may result due to the selection by the originator of
simplifying or consevotive assumptions. In the event that the original calculo- ;

!* tion is more conservative than the confirmatory calculation and meets design

|

|
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basis acceptance criterio, no further action will be necessary. On the 6ther
hand, if the confirmatory calculation uses more conservative methods, o check f
of the original colculation will be mode to determine whether the difference in

'

degree of conservatism is oppropriate.;

1

3.1.1.5 Check of Drawinos and Specifications *
'

'
,

,

! Where oppropriate, design outputs such as drawings and specifications will be ,

reviewed and checked to assure that they occurately and consistently reflect

that which hos been coiled 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
i

related howings ex st, o crossa:omparison omong drawings will be mode.f .

Additionally, a review will be made of correspondence with vendors to determine
the existence of deviaticas from the specificottons and the approval by the

,

! design orgelzation of such changes.
'

! .
.

3.1.2 BASES FOR SAMPLE SELECTION
'

.

| The c.r|terio which have been opplied to the selection of the AFW system and '

(second system - to be supplied) also apply to the selection of specific structures'

or components to be reviewed w!?hin each design orso of the IDV, including the

depth of review In each design area. As a rule, the. selection is based upon
r

engineering judg:nent, as statistical techniques ose considered to be largely
inappropriate for o design verificotton program. Senior members of the project
team with requisitet; experience are responsible for selecting the soinple and

determining _lis size. This process provides greater assuroire than a rondchi

| samp!!ng 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 propogate through the AFW system !

or the (second system - to be supplied) without being detected.
j

|

f in the course of designing a nuclear power plant, numerous reviews and ,

'

i evolvations are typico!!y performed. These reviews and evoluotions may result
in the Identification of .oreos requiring additional work. These reviews and ,

evoluotions reflect the project's design experience and are a valuable input to

| the refinement of the IDV scope and sompie selection. In order to make use of

this information, a review was mode of the ongoing inspection programs, 50.SSe
~

reports, NRC inspection reports, audit reports, and similar documentation.
Three criterio are used to modify the initial sample. The first criterion is 'that

creas experiencing repeeted design related problems would receive crvincreased

level of review in the IDV program in order to verify that these problems have

been adequately addressed crid that they do not exist elsewhere in the some or

! similar form. The second criterion is that tSose areas which have not previously
i

- -- received extensive review activities would also be subjected to o higher
frequency of sompting in order to achieve a sufficient degres of assurance of the

! odequacy of the design. The -third criterion is that those areas where potential

! findings have been ide-itified, odditional sampling would be considered if
oppropriate to fully assess the extent and root cause.-

3.l.3 DEFINITION OF REVIEW SCOPE FOR THE AFW SYSTEM ;
.

Section 3.1.1 identified the categories of review whIch ssentially correspond t'o

major activiti,es of the design chain. When combined with a listing of each of the
design areas, o matrix is formed which con be utilized to direct the conduct of
the IOV effort for each system in the program. This matrix is shown on Figures

"

3.1-la and 3.1-lb for the AFW system. A set of "X" marks are shown which
Indicate the review scope applicable to each design area. The criterio discussed

|
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INITIAL SAMPLE REVIEW MATRIX FOR TIE AUXILIARY FEEDWATER SYSTEM
.

3

MIDLAPO POEPDOENT DESIGN VERIFICATION PROGRAM I*

f SCOPE OF REVIEW

5 ? \1 5
k, .

gf C Aa

"I s &"|ga-
.

|!! l'f|1sf
DE51CN AREA

v
'

?

Arw $YSTEM PERFORM ANCE REQUtREMENTS1.
,

4

X X X
SYSTEM OPERATING LfMITS

ACCIDENT ANALYSl5 CON 510ERATIONS
7,

X X X
$1NCLE FAILURE i, :|ji$X X
TECPNICAL SPECIFICATIONS i:ii3

*

X X
SYSTEM ALIGNMENT /5W11CHOVER

'*
c

X
REMOTE OPERATION AND $NUTDOWN ,

5YSTEM 150LATION/ INTERLOCK 5
- X X

;
X

OVERPRES5URE PROTECTION i' *
..

COMPONENT FUNCTIONAL REQUIREMENTS
X X X X

X X X 'SYsTIM HYORAULIC DESIGN

SYSTEM HEAT REMOV AL CAPA8tLITY
X X X .!i$i;

:igi:!X
COOLING REQUIREMENTS -

X X
WATEP. SUPPLIES

PRESERVICE TESTINC/ CAPABILITY FOR X '
OPERATIONAL TESTING

X X
POWER SUPPLIES

ELECTRICAL CHARACTERISTICS
X

PROTECTIVE DEVICE 5/5ETTING5 X X X,

X X X X f7~

|NSTRUMENTATION
X X X

CONTROL SYSTEMS
X

ACTUATION 5YSTEMS"

NDE COMMITMENTS
X -

X XMATERIALS SELECTION, ,

-

=- -

-
l FIGURE 3.!-lo-

|

|
|

. .
.
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INITIAL SAMPLE REVIEW MATRIX FOR TIE AUXILIARY FEEDWATER SYSTEM '

MIDLAIO IPOEPEPOENT DESIGP/ VERIFICATION PROGRAM (CONTINUED)

/ SCOPE Or Review ' /* ,

\E 4i |
jf ifklB- REA

g, hag;

!
j! ! l' fl~

.-
.

11. AFw SYSTEM PROTECTION FE ATURES ,

XSEISMIC DESIGN

e PRESSURE SOUNDARY X X. X X X

e PIPE / EQUIPMENT SUPPORT X X X X X

CX X X Xe EQUIPMENT CUALIFICATION

HICH ENERGY LINE 5 TEAK ACCDENTS X

e P'PE WHIP X X X X

e KT IMPINCEMENT X

ENVIRONMENTAL PROTECTION X

e ENVIRONMENTAL ENYELOPE5 X X X X X

e EQUIPMENT OUALIFICATION X X X X

e HVAC DE51CN X

FIRE PROTECTION X X X
*

MISSLE PROTECTION X

SYSTEMS INTERACTION X X X

!!L STRUCTURES THAT HOUSE THE AFW SYSTEM .

SEISMIC DE$lCN/ INPUT TO EQUIPMENT X X X X

WIND & TORNADO DESIGN / MISSILE PROTECTION X

FLOOO PROTECTION X

HEL8A LOADS X :i:M-!
*

i

'

CIVIL / STRUCTURAL DE51CN CONSIDERATIONS X ,

.

e FOUNDATIONS X X X ;

e CONCRETE / STEEL DESIGN X X X X
_

X X X -

e TAPES . .

FIGURE 3.1-lb

.

e o

e
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In Sections 1.3 ond 3.1.2 of this Plan were incorporated to develop the lhltial

: motrix. The design oreos of the IDV review matrix for the AFW system are ,

divided into three major divisions: AFW system performance requirements, AFW ! |

fsystem protection features, and structures that house the AFW system. The*

design oreos addressed within each of these major divisions are discussed in }
Sections 3.1.3.1, 3.1.3.2, and 3.l.3.3 of this Plon, respectively. As previously' 6'

mentioned, the identified review scope is subject to change depending upon-the

IDV program findings.

i

Because the AFW system sompte selection interfaces with other systems, it is
*

t

necessory to define the boundaries for items within the scope of the IDV. In
general for the AFW system, the selection was mode to include oil components

identified as being port of the AFW system on Bechtel P&lD drawing M439 )
sheets 3A, revision 9, and 38, revision 10. Specific interface points are os

follows: ;

- ,

i

e

4

i

* i

:

* .

.
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AFW SYSTEM SAMPLE SELECTION BOUNDARIES
~

-

.

Interface Point (component
3

Interfocing System included in AFW)
'

Main Steam Volves 074 and 077 I .

'
NSSS Steam Generator Nozzles
Service Water A Volve 283
Service Water B Volve 282 *

Unit 2 Condensate Tank (from) Volve 008
Condenser Hotwells Volve 006
Unit i Condensate Tonk (return) Valve 019
Cooling Pond (return)_ Volv- 017
oc/dc Power System Z Brecker or fuse interfacing AFW

- components with power source-

ESFAS AFW octuation system and FOGG .

'
Main FW Loop A Valve 303
Vents and Drains First Valve !

.

HVAC Al W pump room fan coolers and j
cssociated ductwork and 1 i

supports [
'

L

i'

NOTES:

1. P&lD M-432, Sheet IA, Revision S

2. Power supplies dedicated to AFW system are within sompte selection !

boundcries. i

,

I

e

!

r

O .

e
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In view of the fact that the design process involves a great number of Individuals |.
and organizations who may have ' contributed to the project engineering activi-

,

ties, it is necessary to define o reasonable set of limits on the scope of the DV. -

,

Criteria were established by the project team to define the end points of the
design chain applicable to this project. The majority of the design was
performed by Bechtel. However, portions of the design may'have been
performed or offected by work performed by other organizations including, but

not limited to, Bobcock & Wilcox (B&W), engineering contractors, and equipment
,

'

vendors. For the purposes of the verification program, the following limitations
vere applied. The information obtained by Bechtel from B&W does not receive,; .

as part of the DV program, on independent evoluotion of the process by which

B&W developed its dato. The verificotton program verifies that dato obtained

from B&W ore consistent and reasonable based upon engineering judgment.
Equipment vendors are reviewed to verify that the documents with which they

were supplied are occurate and current and that the results 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 applicable requirements of the specificottons. In the even't

that devictions are determined to exist, the appropriate IDCV Program reporting

procedures will be opplied. For engineering contractors, the scopes of work
opplicable to these contractors will be determined and, in generol, they will be

,

treated as if they were port of the Bechtel design organization. That is, they

will not be treated like o vendor who is given a specific,otion and is expected to
*

deliver o product in conformance with that specifiEaticn. The~y will be treated

os port of a design organization which hos similar responsibilities to other ports
,

of the Bechtel project organization.
4

The following secti6ns discuss the initial scope of review for each of the design

ortos.
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3.l.3.1 AFW System Performance Requirements -

I-

The AFW system will be reviewed to ossess its capability to per!orm os required f'
by the design criteria and commitments. Included in the scope of this portion of* ,

review are design area's such as system operating limits, single failure, compo-

: nent functional requirements, electrical, instrumentation and control, and

hydraulic design. j

3.1.3.1.1 System Operating Limits - Topic 1.1-1
;

i _.

The specified system operating limits will be reviewed to determine whether .

,

they have been oppropriately specified in consideration of functional
performance requirements during normal (stortup and shutdown), transient and.

occident 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. To ;

occomplish the preceding, the review will consist of a design criterio and
commitments review, o review of implementing documents, and a check of

calculations and evoluotions.

. .

3.1.3.1.2 Accident Analysis Considcrations - Topic l.2-1

i
~ The FSAR occident analyses will be reviewed to identify those occidents in

which the AFW may be involved either os a contributor or as on engineered

safety system which helps mitigate the consequences of an occident. An
evoluotion will be made to determine if the system has been appropriately

considered in these analyses and also to provide feedback into Topic 1.1-1 to

assure that system, opergting limits appropriately reflect occident analysis

considerations.

.

.
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3.1.3.1.3 Single Follure - Topic I.3-1'

i t-

. All "octive" ccmponents (e.g. pumps, motor operated volves etc.) of the AFW*

system will be reviewed to determine whether the failure of one component con

incopocitate the system or whether the system has sufficient redundoney,
7

: Including power supplies, to withstand a single failure. (This will include o j
review of the flow logic "motrix" (FOGG system) that is designed to prevent

'

AFW flow to o depressurized steam generator, and provide steam flow to the

: turbine-driven pump only from the "gooT' generator). Automatic and monvo!
' initiation of the system will be reviewed. To accomplish the preceding,. the

i review will consist, of p design criteria and commitments review, o review of
implementing documents, and a check of design evoluotions.

;

.: 3.l.3.l.4 Technical Specifications - Topic 1.4-1

!

: The technical specificottons will be reviewed to assure that important plant
operating limits ossociated with the AFW system are oppropriately and occurate-

' ly specified, consistent with the Intent of the NRC's Standard Technical

I Specifications.

I e

3.l.3.l.S System Alignment /Switchover - Topic 1.5-1
;

i
;

*

System olignment criteria and commitments under all m, odes of operation will,be
reviewed along with P&lDs and other implementing documents. Additionally,
since the AFW system incorporates substantial switchover capability between

Units I and 2 ovoilable water sources, all switchovers and potential alignments

will tie reviewed against opplicable procedures (if ovellable) to determine
whether the system con meet design objectives. Any switchovers desired to
occur automaticolly will be reviewed against single fo!!ure criteria os discussed

.
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!
previously. Switchovers requiring manual activities will be reviewed by F

determining time required versus time available to occomplish necessary actions. f
'

..

3.1.3.1.6 Rernote Operation and Shutdown - Topic l.6-1

iThe criterio and commitments for safe shutdown from outside the co'ntrol room
'

will be Identified and reviewed. Selected components employed to meet the
,

remote operation requirements will be reviewed as described under Topic l.9-1,

Component Functional Requirements. Other design features applicable to
~

remote operation will be reviewed under Topic 1.16-1, Electrical Chorocteristics
,

and Topic I.18-1, Instrumentation. -
'

3.1.1.l.7 System Isolation / Interlocks - Topic 1.7-1

: The AFW system criterio, 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 I.3-1 will address these items os well. j

3.l.3.1.8 Overpressure Protection:To~ ic l.81p -

!-

; The AFW system criteria and commitments will be reviewed to ossess the need

j for and incorporation of protective devices which moy. be required to prevent
system overpressurization for modes of operation.-Th!s review will serve os
input into Topic l.10-1, System Hydraulic Design.

,

1

! 3.1.3.1.9 Component Functional Requirements - Topic l.9-1

,.

{ Selected mechanical, electrical, instrumentation and control (E,1&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 [
, ill be traced from the AFW system design criteria as dictated by ll:e . sing j'w

i . commitments, industry codes and standards, plant environmental conditions, and [-.

system performance requirerrients for the intended operating modes. The design -

criteria and commitments used for the AFW system will be checketd to ensure

the inclusion of oil required design inputs. Component functional requirements j
design criterio include foetors such as flow rate, allowable pressure drops. NPSH, >

voltage, device settings, and similar chorocteristics. The design process i

(calculatiors or onelyses) used to translots_the overall system design criteria into
~

specific component specifications will otso be reviewed. Finally, the validated
'

component functional requirements will be compared to the component prociJre-

ment specificationst Equipment seismic and environmental qualification will be ',

considered separately.
,

!
3.1.3.1.10 System Hydraulic Design - Topic 1.10-1 i

!
.

A review of criteria and commitments and implementing documents will be mode

-for..the 4ystem hydraulic, design. The system hydraulle design review will also
include a detailed check of calculations and evoluotions of the system hydraulle,

parameters. This activity will incorporate results obtained from the configvio-
. tion verification offort which is port of the ICV. For example, line sizes, lengths i

of pipe, and numbers of pipe fittings will be checked in the ICV effort. These
quantities will then be compared against the basis forfcolculations of pressure

~

drop in various portions of the A_EW system.
'

'

.

l,.

1.

3.l.3.l.ll System Heat Removal Capability - Topic 1.1I-1 j

Calculations and ebluotions performed to demonstrate the adequacy of the
~

j system's heat removal capability will be checked. The scope includes o

;
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comparison between the results of the hydroulic design evoluotion ed the |
,

s,ystem requirements for heat removal.
,

;-

3.1.3.I.12 Cooling Requirements - Topic l.12-1 |
!

Coling requirements for AFW mechanical and electrical components will be

checked and a determination mode that these heat loods have been considered as
I design criteria for the interfacing systems.

| 2
3.1.3.1.13 Water Supplies - Topic 1.13-1'

,
.

The criteria established for water supply, from both safety and nonsofety '

; sources, will be identified. . A review will be made of implementing documents
'

for proper use of these criterio. ,

;

.

3.l.3.1.14 Preservice Testing and Capability for Operational Testing -

_

Topic 1.I4-1 . ,

i A determination will be mode of the design criteria and commitments which

j 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 con function in

occordance with its destgra criterio and commitments. ,.
'

.

3.1.3.1.15 Power Supplies - Topic 1.15-1

The power supplies functional requirrments will be reviewed as described under
,

Component Functional Requirements. As defined by the sample selection
boundorles 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 de 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, redondoney, and sing *e-follure wijl also be ;
*

determined for power supplies and the implementing documents reviewed for
^

compliance.
'

,

;

3.l.3.1.16 Electrical Chorocteristics - Topic 1.16-1

The AFW system electrical chorocteristics os determined by design criterlo'and;

' commitments will be reviewed to verify that all required commitments and .

j criterio have been addressed. This will include o consideration of roting and fire .

j protection properties of cable, cable separation, system electrical soporation,
cable sizing and voltage drop, and the sizing of electrical motor starters. -

3.l.3.1.17 Protective Devices / Settings - Topic l.17-1
,

Protective circuit breakers and fuses will be reviewed on a component basis os
i 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,

i criteria and commitments, component specifications,.ond implementing docu-
1

i monts specifying the protective device, settings for ,the selected protective
5

~ ^ '

devices. '

. ,

i 3.l.3.l.18 Instrumentation - Topic 1.18-l
I
!

"

| The instrumentation ed 'olarms required to operate, monitor, ed protect the

AFW systemi os determined by design criterio, commitments and eppected plant

,

; N
DC-82-13.
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operations, will be reviewed against that specified for the AFW system to verify ,

odequacy. The calculations t,o determine Instrument ranges and occurocles for ."

. , normal plant operations, anticipated operational conditions, and for occident
'

conditions will be checked for several representative Instrument types to verify
'

the adequocy of the specified ranges. Instrument circuit design will also be
,

checked to verify proper circuit configuration for a sample of instrumentation
locos.

'

t

!

Calculations for alarm set points or tirne delays for several representative i4

devices (e.g. steam generator water level trip point) will be reviewed for
compliance with design criterio. The implementing specificottons or lists

! documenting the consideratibn of all the above factors will be reviewed to verify
,

that the original design criteria are reflected in'the devices chosen for review. I
;

- .

i !
3.l.3.1.19 Control Systems - Topic l.lf-l

Design criterio and commitments governing the steam generator water level and

AFW turbine control systems will be checked to verify the inclusion of necessary
,

j regulatory, industry, system performance requirements. Design specificottons or
;

other ir,npiementing documentation will be reviewed to verify that the necessary

requirements were used,os input to the control system design. This review will

include o check of coleviations or evoluotions ralotive to control system
performance, time response, component chorocteristics, and soporation from

'~

octuation systems. Follure Modes Effects Analyses will be reviewed to verify,

that system failures are in the safe direction. Control system circuitry design
(voltages, curr'ents, polarity) will be reviewed to verify that selected components

will function as intended in the control circuit.3

. .

/
'

,

kC s'
,
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3.l.3.1.20 Actuation Systems - Topic l.20-1
4 .

j . The auxiliary feedwater actuation system (AFWAS - which includes FOGG, feed
,

j only good generator) design criteria and commitments will be reviewed to verify

the proper consideration of regulatory commitments, industry codes and
stondords, plant operationct requirements and operator actions. The 'riteria willc

l

be opplied to the octuation system from the sensors required for inputs relative

to the AFW system to the octuation system output devices (relays).
~

3.l.3.1.21 Nondestructive Examination Commitments - Topic !.21-1
.

.

A determination will be mode of the design. criterio and commitments wnich .

exist for NDE of AFW system piping, components, and structures. The results of

this determination will serve os input to the ICV portico of the IDCV which will
review NDE records to verify quality construction.

, ,

3.1.3.1.22 Materials Selection - Topic l.22-1
~

,

This activity will include the review of criterio and implementing documents
related, to establishing the basis for the material specificotton process of
selected structural elements, components, and a portion of the AFW piping
system. Included will be o review of material selection requirements related to

such factors os strength, toughness, hardness, compotab!pty, electrical insulation
'

properties, protective coatings, corrosion resistance, fire protection, and other
chemical and physical requirements oppropriate to the particular structure,

,

component, or system. C _

~
.

O . /
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3.1.3.2 AFW System Protection Features "

)

. In addition to the review of the copobility of the AFW system to perform its
* required functions, a review will be mode of external factors which could offect

the copobility 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

'

break occidents NELBA), environmental protection, fire protection, missile
protection, and systems interaction. The following sections address these and
other design arcos related to system protection.

,

j 3.l.3.2.1 Seismic Design- Topic li.1-1
i

Seismic design criteria and associated commitments relotsd to the AFW system

will be reviewed, and the establishment of the proper basis for the ossociated;

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 associated with the AFW system.
,

j 5.

; 3.1.3.2.2 Seismic Design--Pressure Boundary - Topic 11.2-1
1

,

This activity will include a review of the commitments, implementing docu-
ments, calculations, drawings, and specificottons associated with the seismic

j design of a selected portion of the AFW piping systemf The utilization of the
i proper design input, such as response spectro, piping.pnd component weights, ed

other piping chorocteristics, will be verified. The~ ASME code evoluotions will be
,

reviewed to verify that pertinent acceptance criterio are met. Drawings and
specificottons will be reviewed for consistency with design calculations.
Included wl!1 be on, independent confirmatory Wsmic onelysis of a selected
portion of the piping system based upon independently verified ' as-built

i-
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dimensions utilizing a verified computer program. . Pipe stresses and support f
loads will be calculated. To preserve the " blind" nature of the confirmatory [
calculation, the Individuals who perform the calculation will not have prior iI

,

benefit or knowledge of the specific calculational approach followed by the
'

original analysts. Upon completion, a comparison will be mode between the

! original design end IDV calculated forces and stresses at key locottons. Any
'

discrepancies will be identified md their cause determined.
,

3.1.3.2.3 Seismic Design--Pipe / Equipment Suppert - Topic 11.3-1
~~.

A review of a selected portion of the AFW system will be conducted to verify;

| that selected pipe supports have been designed and speelfied in accordance with

criteria and commitments. Included will be the review of design loods, lood

; combinations, and the methods of analysis utilized. The associated design
,

i drawings and specifications will be reviewed for consistency. The support loads

j calculated during the confirmatory piping molysis of Topic II.2-1 will be
compared to the design loads for all supports in the selected portion of the AFW '

system. 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 copobility of the original design organization to properly

design and size these supports given the design loads. This onelysis will be based

! upon Independently verified os-built dimensions. In addition, the design

| calculations, drawings and specificottons associated pith the anchorage and
support of selected AFW system equipment will be reviewed for conformance to

requirements.
s

-

,
.

3.l.3.2.4 Seismic Design--Equipment Qualification - Topic 11.4-1
. .

! This activity will include the review of commitments, implementing docu ts, -

calculations, drawings, and specifications ossociated with the seismic qualifico-

.
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t
tion of selected equipment. Qualification requirements including response i

spectro, 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 conter, motor-
operated volve, and electrical panel; mechanical-AFW pump, motor-operated'

;

volve and heat excSonger. 1

3.l.3.2.5 High Energy Line Break Accidents - Topic 11.5-l i
-

,

HELBA criterio and associated commitme is reloted to the AFW system will be;
,

i reviewed, and the estab!!shment of the proper basis for the a:sccloted design
: proce s will be confirmed. Included will be a review of HELBA design.

-

porometers and the methodologies which have been utilized in the HELBA f|
design process for structures, systems, and components associated with the AFW

;

system.
|t

I:

3.1.3.2.6 HELBA/ Pipe Whip- Topic 11.6-1

i
i

i Design criteria, implementing documents, calculations, drawings, and specifico-

tions ossociated 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 locottons, the
mognitude of associated pipe whip loads, and the techniques utilized for pipe,

) restroing design, in addition, calculations for selectInf FW system pipe rupture
restroints will be reviewed, including the associated drowings and specificottons

; for consistency with these calculations.
!

. .
,

1

|
t

|
|
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: 3.l.3.2.7 HELBA--Jet Impingement - Topic 11.7-1
;

'

. The design criterio and commitments applicable to preventative protective g:
|~ measures taken to assure acceptable consequences due to postulated Jets will be i

; reviewed. This tople will be reviewed in conjunction with Topic 11.6-1, Pipe Whip,
I and Topic *lli.4-l, HELBA Loads, and will be considered in the evoluotion of Topic '

i 111.7-1, Concrete / Steel Design.

{ 3.l.3.2.8 Environmental Protection - Tope 11.8.|
,

The design criterio and commitments applicable to all issues related to the
'

plant's environmental protection will be reviewed.The environmental protection
| review will cmsist of a determination of the oppropriate environmental

envelopes, the quellfication requirements for equipment to these envelopes, ed

| the HVAC design criteria which are necesary to ussure that the envirar. mental

envelopes will not be exceeded.

1
-

| 3'.3.2.9 Environmental Envelopes - Topic !!.9-1
i

i

| The environmental envelope design criteria will be determined by a review of -

j existing criterio and commitments ed a review of the system arrangement.
These environmental envelopes will be verified by a review of implementing-

documents and a check of calculations ed evoluotions which were used to
I determine the environmental porometers. Drawings and specificottons for AFW

,

'

equipment will be checked for consistency with the environmental envelope
speelffed. In addition, o confirmatory calculation or evoluotlen will be per-

formed to verify the envir,onmental envelope specificotton for one portion of the j
'*

AFW system.

l
|
f

.
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To preserve the " blind" nature of the confirmotory calculation, the Individuals '

j who perfo m the calculation will not have prior benefit or knowledge of the
!

speelfic calculational opproach followed by the original analysts. Upon comple-.
.

! tion, o comparison will be mode between the original design and DV environ-
g

| mental envelopes at key locottons. Any discreponcles will be Identified and their [. _,

j cause determined.
1

3.l.3.2.10 Environmental / Equipment Quellfication - Topic 11.10-1

i
Equipment qualificotton requirements will be reviewed to determine whether,the

'
<

: correct envlornmental envelopes were specified and given these envelopes,
|

whether the quellficotton methods specified were adequate to demonstrate that
. the component would meet its functional requirements. The review will include

! the following types of AFW system equipment of representative complexity such '

os electrical Insulation, connectors, transmitters and motor-operated volves. I

i

3.l.3.2.1i HVAC Design - Topic II.l1-1
,

,

! .

| Requirements imposed upon the HVAC system design as a result of the need to [
'

.

| meet pironmental envelope or equipment quellficotton parameters will be
checked. This will be ochieved by a verificotton of the design interface between i t

the AFW system design and the HVAC's system design.
|
,

( ,. p 1-

j 3.1.3.2.12 Fire Protection - Topic |l.12-1
,

The applicable fire protection criterio will be determined for the AFW system.
,

A review will be made of , fire protection evoluotions to oetermine whether the
'

fire protection system meets the necessory requirements for the AFW system.

Included in the review will be the designation of fire zones, rating of barriers,
I

|
.

I
l
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combustible content of zones and the existence of detection and suppression
capabilities for e 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.l.3.2.13 Missile Protecton - Topic 11.13-1
I

'

A review of criteria and commitments will be mode of the potential missiles
'

which could offect the AFW system god the protection provided for those

) ' systems. The review includes missiles external to the AFW system and those
~

*

] that could be generated within the AFW system and will. serve as input to Topic |
| 111.7-l, Concrete / Steel Design. j.

,

l !
! 3.l.3.2.14 Systems interaction - Topic 11.14-1 (

As pcrt of the overoll systems review, the potential for systems, interaction and
meons of prevention thereof will be reviewed. .The review will include ei '

!j examination .of criteria -utilized to onolyze potential systems interactior$s,
Iwhether they be physical (electrical, mechanical, hydraulic), or spotlol (thermol, ._,

j fluid, mechanical, rodlotion). The procedures and results for the Midland systems
~~

;
'

; interaction walkdowns will also be reviewed and, if possible, ongoing walkdowns
| will be observed. Humoi factors or inherent failure modes (common

manufacturer, similar technology, equal oging or woor),will not be considered a
' '

|
~

; part of the systems review. '

'

3.l.3.3 Structures that House the AFW System

:
.

| Many safety-related plant structures such as the containment, auxiliary and

| diesel generator buildings, and the intoke structure support the functioning of
i
,
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the AFW system or its support systems. The overoll criterio and commitments k
applicable to the design of these safety related structures will be reviewed and [
evolvoted. Selected features and design oreos from one or more of these [.

structures will be isolated for o more in-depth reviewln the following topics. .

.

3.l.3.3.1 Seismic Design / Input to Equipment - Topic 111.1-1
r

This activity will include the review of commitments, implementing documents,

calculations, drawings, and specifications _related to the development of seismic

| design input for'o portion of the AFW system and components in the auxiliary

! building. Included will be o review of seismic input parameters such as seismic -

| design spectro, domping, material prcperties, and boundary conditions, including

( soil-structure interaction. The methodology utilized for the location of the mass
;

'

points and the computation of mosses and equivalent member properties will be
,

j reviewed. Parameter verlation studies will also be reviewed to verify that the >

| variance of impor_tont_Jnpv_f_porometers and modeling ossumptions has been
_

! oppropriately considered. The scope of this activity will include the review of
1

.

i the dynamic analysis of the building, the time history analysis and the generation

i of floor response spectro for both horizontal directions and the vertical
| direction. The utilization of proper floor response spectro for the specificotton

of selected AFW system components and the selected portion of the AFW system

will be verified. .

'

. ,,
3.1.3.3.2 Wind and Tornado Design / Missile Protection - Topic ||l.2-1-

Criterlo and commitments for wind fooding, tornado effects, and missile .

protection will be rfvlewed to verify the proper basis is established for the
design process. Included will be the review of the criteria associated with wind

pressure fooding, tornado wind loading, tornado depressurization effects, tornado

DC-82-13
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missiles, and other related requirements. Loading combinations, methodologies ;
3 of analysis, associated allowable stresses or conditions, and other specified
,

.c'riteriu will be included in this review activity. The results of this review will.

| be considered in evoluotion of Topic lil.7-l, Concrete and Steel Design.

'
'

3.l.3.3.3 Flood Protection - Topic 111.3-1
t

I 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 criterlo associated with the specificotton 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 criterio'

| ossociated with the determination of postulated pipe break locations, the
methodologies to be utilized in determining flow rates and resulting water levels,

f fooding combinctions, allowable stresses or conditions, and other related criteria.
The results of this review will be considered in evoluotion of Topic 111.7-l,

f Concrete ed Steel Design.
!

*

3.1.3.3.4 HELBA Loads - Topic 111.4 1
i

Critoria and commitments for high energy line brook occident loods will be
reviewed to verify that the proper basis is estab'Ished for the design process.
Included will be the review of the criteria for jet imp,ingement and pipe whip
loading on structures and components related to th" Ah# system. The review

will oddress fooding combinations, methodologies of analyiils, associated allow.

oble stresses or conditions, and other related criterio. The results of this review

will be considered in evoluotion of Topic ill.7-l, Concrete and Steel Deste.

|

.
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3.1.3.3.5 Civil / Structural Design Considerations - Topic 111.5-1

Civil / structural de' sign criteria and assocloted commitments related to the AFW i.

2 system will be reviewed, and the establishment of the proper basis for the
. ;

'

ossociated design process will be confirmed. Included will be the, review of ! !

design .porometers and the methodologies utilized in the design process for i

structures and offected systems and components associated with the AFW r,

system.
I

!
"

3.l.3.3.6 Foundations - Topic 111.6-1
-

.

) Included in this activity will be the review of criterio, Irpplementing documents,

i and calculations ossociated with the design of selected foundations associated
I with structures housing the AFW system. The review will oddress design

'

criterio, methodologies of onelysis and calculations ossociated,with each type of
foundation loading including dead, live, tornado and seismic loadings.

.

} |
*

3.l.3.3.7 Concrete and Steel Design - Topic ill.7-l

i

| This activity will include the review of criterio, implernentir[ documents,
calculations, drawings, and specificottons ossociated with the reinforced con-,

) crete and structural steel design of selected structural elements associated with

the AFW system. Structural elements, including a mojar lood bearing shear well
and a floor diophram will be selected that requir's consideration of a brood
spectrum of foodings such as dood, live, wind, tornado,'seismie, flood, and

i HELBA loads.' The review will oddress design criterio, methodologies of analysis

; and calculations ossociated with each type of looding with emphasis on o

| verification that t$se items have been considered in a realistic manner.
; Loading combinations, allowable stresses or conditions, and other opplicable

.

!
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criteria will be reviewed. Drawings and specificottons for the sek eted {
structural elements will be reviewed against design calculations for consistency. '

. .

3.1.3.3.8 Tonks - Topic lil.8-l
,

1

!-

This activity will include the review.of.criterio, implementing documents, and '

calculations associated with the design of a selected AFW system tank. All
opplicable foodings will be reviewed, such as dead, live, wind, tornado, seismic

(including fluid dynamics effects), flood, and HELBA loods, as applicable. The

review will oddress tank design criterio, methodologies of analysis, and, the
a:.sociated calculations. Loading combinations, allowable stresses or conditions,

,

and other applicable criteria wil' be reviewed.

; |.

3.1.4 DEFINITION OF REVIEW SCOPE FOR (second system - to be '

sunolied)

-.

3.1.5 DEVELOPMENT OF IDV PROGRAM CHECKLISTS ..

1

Generic checklists were dewtoped for each of the review scope categories
discussed in previous sections utilizing guidance contained in ANSI N45.2.ll and .

the construction review program guidelines published by INPO. For each of the.

( scope design areas shown in Figure 3.1-l, the reviewer develops a specific

| checklist incorporating generic checklists os appropriate. In most cases, the
j specific checklist is derived from the generic checklist by addition of specific
'

requirements,opplicable to the design oreo being reviewed. in some cases, it
'

may be oppropriate to use only a portion of the generle checklist or to develop a
unique checklist.

, ,
,

*
.

In each cose, the checklist prepared by the reviewer will be checked by the food

technical reviewer for the oreo. (Note that if the lead technical reviewer

.
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prepares a checklist, it is permissible for him to both originate and check the'

contents of the checklist). During their review process, the lead technicol
! reviewers examine the checklist for interfaces with other IDV areas and perform-

.~

| o general review of the completeness and odequocy of the proposed checklist.
,

The LTR's review is to be coordinated with the project monoger os necessary to '4

i resolve questions which cut across discipline lines. In the event that the Project !
! '

| Monoger or Leod Technical Reviewers have comments on the checklist, the !
'

checklist preparer and those having comments will discuss the comments and

reach an oppropriate resolution. After reaching concurrence in the adequacy of

! the check!!st, the LTR wil1 Indicate his opproval and the checklist will be
!' avalloble for use by the reviewer. -

~

. .

] The reviewer, having an approved checklist, can then proceed with the reveiw
|

| process for this specified area, in occordance with Project Instruction !
. ,

: PI-3201-001, Engineering Evoluotion Preparation and Control. in performing the !
l engineering evcluation, the reviewer will document the information which he

used in order to complete the checklist. Such information will include the dato

j or revision number of the document, the document number, an indicotton of the {
| source of the document (e.g., whether the document was obtained from an j

individual, a file, or the records center).

3.l.5.1 Development of Checklists for Review of Deslan Criterlo and|'
Commitments !

,

.

.
,

The generic checklist for review of design criteria and commitments was,

| developed considering questions such ass
~ .

_

-What org the, design inputs for the design area undere
review?

e Do any of these design inputs offect other design oreos?

|

|
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e Do any of these design inputs offect systems outside the-

scope of AFW or vice verso? !

e Are the design inputs for this design area complete?
,

:

e Are the identified design inputs for this design oreo '

consistent?

e Are the design inputs odequately . defined to ollow -

Implementation for the design oreo?
>

For each design oreo the food technical reviewer will supplement the generic
checklist with appropriate odditional questions.

3.1.5.2 Development of Checklists for Reviews of implementina Document's

The generic checklist for reviews of implementing documents was developed
,

considering questions such as
.

-

e What is the Identity of the implementing document being
reviewed? (List document identification such as title, j
revision number, dote, etc.)

e Which design inputs does the document implement? -

e Are design Interface requirements specified?*

Hove the design inputs been correctly Interpreted ande
incorporated in this implementing document?

e is this implementing document consistant with other
,

implementing documents being reviewed for this ores?

e Are assumptions and limitotions on the use of the
document odequately defined?

*
e Were approprjote quality assurance requirements

specified? -

.

.

Sx. I,

. . .
. .
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For each design oreo the lood technicol reviewer will supplement the generic |

checklist with oppropriate additional questions for each implementing document.

' ' .1.5.3 Development of Checklists for Checks of Colculottons ed3
EvoluotIons t

!.

The generic checklist for checks of calculations ed evoluotions was developed

considering questions sich as

What is the Ideritity of the calculation or evoluotion beinge
checked?

'

e What is the purpose of the calculation or evoluotion?

e Are the data sources identified?
.

e Are the assumptions listed?

e Have the assumptions been vwlfled?

- e Was the calculation or evoluotton checked and opproved
within the originating organization in occordonce with

,

procedures? .

'

Are the equations and methods speelfled?e ,

*
e Are the equations and methods appropriate for the

Intended purpose?

e Were verified computer progroms used?

Are the colculations or evoluotlen resultate$ enable? |e

e Have design outputs been compared to the acceptance
'

critwie to ollow verificotton thet design requirements
have been sottsfoetority occomplished?

'

. .
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Irer each design eroe the lood technicel reviewer will supplement the generle
checklist with appropriate questions for each solculetlen er evolvetlen cheeked.

. .

.

3.lJ.4 Develeoment of 6*cklists for Checks of Drewines and $secifleetiens
.

Irw gaaarle checklist for checks of drowings and speelfications was developed

considering questions such as

What is the ident!ry of the drawing er speelfleetlen (e.g. )e
number, revision number, dete)? j

- 1

e Does the drowing er speelfication reflect the design I

Inputs?
,

e is the &owing er specification eenslatent with related
calculations or evolvetiens?

e Hos this drowing er speelfication been checked by the
. orig! noting organisetlen in accordence with proce&res?

'
e is the drowing er specificetlen complete?

,

e Where appropriate, have odoquete handlino, storage
cleeing, and shipping regelrements been specif ed?

'
e Where appropriate, hos odequete ellowence boon made for

Inservice inspectlen, meintenance, repelr, and testing?-
,

.

P'er each design ereo, the food technical reviewer %Ill 1;;b:c .t the generie
checklist with appropriate questlens for eseh drowing er speelfleetlen being

'

reviewed.

. .

$

4
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3.1.6 PLAN FOR ADDITIONAL SAMPLING AND VERIFICATION

, ,hdditional sompting or vwificotton within the esope of the IDV or outside the
scope into othw systems will be conducted if discrepancies are fevnd. The level

of odditional sompling or vwification will be based upon the not,ure of the
dlseroponey. In oil cosos when discroponcles are found, un Introspective ;

evoluotlon will follow to identify the extent and root cause. The root caves may

either be rondom or systematic (generic). The additional review will attempt to

vwify whether the discroponey is restrict _ed to the specific system, component, e

or structure under reviewt restricted to Gork by a specific design orgenlaations
'

or if the discroponey cuts across many Interfocos and opplies to similarly
designed systems, cimper i sts, and structures. As e rule, mothematicol errors - t

will not precipilote odditional sempling and verificotten unlow these are found in

significant twmbers, leading to significant deficiencies or o compounding of
errors. Judgement in making this ossessment will be reqvfred on cose by.coes

basis.

.

3.2 INDEPENDENT CONSTRUCTlON VERIFICATION METHOOOLOGY

-

The Independent Construction Vwlficotton (ICV) Progrom will consist of a review

and evolvation of the quellty of construction of selected components and
,

structures onocloted with the AFW system and the (second system - to be

supolled). The construction activities to be reviewe(Inriode the mejw octiviti,eer

of the construction cheln. These include the fabricetion, s,torage, meintenones,
installotten er construction, ed vwificellen activities oseecleted with the

i occeptonee of the system or component, ne further defined in Sectlen 3.2.1

herein. The emphosje will,be on making a determinetlen of the everoll quellty of

| construction ond e ossessment of its compilence with licensing commitments.*

-

:
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The review will be conducted to varying stages of construction compl$tlen
depend'ng upon the specific system, component, or structure under review. The,

, , methodology will include diverse approoches such as checking of records, 4

hands.on Inspection of hardware, or ponibly confirmotory testing, if required. ,

The basis for the somple selection is presented in Section 3.2.2, and the

3 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 swoolied), respectively. In many '

Instances, included will be o complete vwificotton of the as-built configuration

ogolnet design documents and other opplicable requirements. Where possible,

systems and components selected for ~the Independent Design Verificotton!

Program will be utilized for review in the ICV Program, thereby providing .

velficotton of the completo chain from critwla and commitments through to the
'

constructed and vwllled product.

The ICV Progrom will be conducted utilizing wolled checklists described in ;

Section 3.2.5. Additional sampling, verificotton, and testing octivities that moy
| be conducted os a result of the ICV Program ore discussed in Section 3.2.6.

.

3.2.1 CATECORIES OF REVIEWS THE CON $TRUCTION CHAIN
,

The categories of review include ti,e major construction activities identitled in

the construction +oin. The ICV review categories I,ncluded ores

e Review of supplier documentation
'

<

e Review of storoge and molntenonce documentation

e Review of construction /Instellation documentation

e Review of selected vwfficotton activities
,

DC.8213
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e Verification of physical configuration
i
i

Each of these review categories is described in further detsil in the following !
., r

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 against-design output documents to ensure

conformance with requirements. Supplier documentation will include such items'

as drawings, calculations, test reports, certified meterial property reports,
storoge and installation requirements, operations and maintenonce requirements,

and other major supplier documentation and dato applicable to the component.

.

For selected components, included will be the review of supplier seismic and -

environmental qualification documentation ogainst requirements defined in the'

design procen.
"

,

% . ,

3.2.1.2 Review of Storoce and Maintenance Documentation S'
.

| _j s ,3
A review of site documentation will be performed to verify that; requirements

,

related to storage, including both in-storage and in-place maintenance have been '' . , '
met. Included will be the review of receipt inspection documentation: %_

' ''

Requirements to be reviewed will include such pornmeters 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 verificotton that compo-

nents have been properly stored and maintained during the construction process. w w
',' '>

\ a

" * %,ys
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3.2.l.3 Review of Construction / Installation Documentation !
! ,

!

! A major factor in the evoluotton 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 review will be

verification of the utilization of proper documents in the process such as design

output requirements, erection specifications, installotion requirements,
construction procedures and other specifi_ed construction codes and standards, os
opplicable. Design changes, field modifications, and other input related to final
os-built drawings will be reviewed ir.duded will be the review of documentation

associated with such items os 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 activities will be observed to provide additional
~

information for the evoluotion of this process.
.

.

3.2.l.4 Review of Selected Verification Activities

Verification activities conducted subsequent to the construction /Installotion/
. inspection activity will be reviewed and evoluoted, included will be over-

1
,

'

Inspection activities ossociated with cable separation verification, bolt hordness

testing verification, the pipe support reinspectioripr'ogram, the Construction *

Completion Progromt as well as routine cold hydro testing, functional and |
preoperatior.ol testing, and other specified preservice system and component |

| testing programs. Associated requirements, plans, test reports, etc. will be |
reviewed and, wherie possible, these verification activities will be observed in

.

order to provide additional inforrnation and dato to support evoluotions.I

!
| -
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3.2.1.5 Verification of Physical Confiouration

i

Field verification of the os-built configuration of selected components of a. ;. -

portion of the AFW system will be conducted to ensure conformance with
requirements. Verification will od'iress such ospects os identification,
opproximate physical dimensions, location, orientation, nome plate dato, j
grounding, use of proper materials, insulation, weld quality, and other features of i

the et.,nfiguration as applicoble to the component or system. Configuration
verification will range from the review of_ general features for some components
or systems to a 100% detailed dimersional verificotton of other selected
components or systems, os defined further in subsequent sections hert.in.

3.2.2 BASES FOR SAMPLE SELECTION
;

The selection of a sample for the ICV will generally follow the criterio discussed

in Section 3.1.2 of this Plan for the IDV; with the exception that certain ICV

octivities may utilize statistical methods. These methods may be opplied in
establishing sompte sizes and statistical levels of confidence for the assessment i

of repetitive production activities such as concrete and steel properties or
welding records. This program will be developed and documented during the
preparation of the associated deto!!ed review check!!sts.

The primary means of sompte selection will be engineeping judgment of the ICV

reviewers. As with the IDV, the Initial semple will be biased towards problems

that have previously arisen in the Industry. This sompte will be refined by
incorporating' specific Midland project information to verify that the ICV
encompasses previous problem areas and, thereby, serve as a verificotton that

associated problems' have' been or are in the process of being odequately
addressed and that they do not exist elsewhere in the some or similar form.

)
1

<
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3.2.3 DEFINITION OF REVIEW SCOPE FOR THE AFW SYSTEM !r

i

The ICV review categories corresponding to the mejor activities of the construc- ! I
*

tion chain were defined in Section 3.2.1. Presented in this section is on i

identification of the selected components and the associated level of'construc-
,

tion completion of each to be review 9. 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 opplicobie to each component. The criterio discussed in Sections

1.2 and 3.2.2 of the Plan were utilized to de'velop this initial motrix. The review

areas of the ICV are divided-into major divisions by component types mechani-
col, electrical, instrumentation and control, HVAC and structural. The initlo! -

scope'of review of each component within these major divisions is discussed in.

the sections that follow. As previously mentioned, the identified review scope is
'

subject to change depending upon the ICV program findings.

3.2.3.1 Mechonical Systems and Components -

An evoluotion of the quality of construction of selected mechonical systems and i

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 1.1-Ic !- ,-

' -A review of the complete construction chain includire verification of the
physical configuration will be conducted for the three major mechanical

.

. components selected.for detailed review in the IDV. The fotwicotton docu-

mentation review will encompass all major supplier documentation, including
! functional requirement and environmental and seismic qualification documents. _

.!

|
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INITIAL SAMPLE REVIEW M TRIX h0R Tif AUXILIARY FEEDWATER SYSTEM
MIDLAFO INDEPEPOENT DESIGN VERIFICATION PROGRAM

[ SCOPE OF REVIEW

5
1 92 5-

%a d&*
SYSTEM /COMPOtENT

Es
g g m ~sg '

||y$1 Yf~g~
s ;--

b&

*
5 E/ i

1. MECHANICAL
~

e EQUlPMENT X- X X X X

e PIPING X X X X
, . , .

*^
e PIPE SUPPORTS X X X X

.

!!. ELECTRICAL

e EQUIPMENT X X X X X

e TRAYS APC SUPPORTS X X

e CONDUlT AND SUPPORTS X X

e CABLE X X X X X
_

..

111. INSTRUMENTATION AND CONTROL
i

e INSTRUMENTS X X X X X ;

e PIPING / TUBING X X 3:jgj:

o CABLE X X

IV. HVAC

e EQUIPMENT X X X- X X

e DUCTS AND SUPPORTS X X
,

V. STRUCTURAL

e FOUPCATIONS X X ;j$:

o CONCRETE X X X

e ' STRUCTURAL STEEL , X X X

.

'

FIGURE 3.2-1
\
\

-
.
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included will be the review of the stresses in equipment and supports, including -

onchoroges, os opplicable. Storage / maintenance and construction / installation

. documentation will be reviewed and, where possible, selected associated octivi- ,.
ties will be observed. Verification documentation a sociated with all meje - {
preservice equipment and related system testing programs will be reviewed and |

'

where possible verificotton octivities including actual tests will be observed. !
>

The os-built configuration review will include verification of equipment identity. j
principal features, nome plate dato, location, orientation, and support choroc- ;i

teristics, os applicable. Conformance witis. design documents (including P&lD's, [
isometrics and equipment location drowings), supplier documents and associated

installation requirements will be verified.
'

; ,

3.2.3.l.2 Piping ,- Topic 1.2-Ic ;

.

This activity will include the review of all major piping fabrication documen- i

totion associated with the portiori 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 /installo-

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 octivities will be observed, A field survey of the ;
i' - 'os-built configuration of the selected portion of ,the AFW system will be,

conducted to verify routing, location (to tape meosse occurocy), piping
diameter, cleanliness and other major piping chorocteristics. Conformance with

'

the opplicable design, supplier -and othe- Insto!!ation requirements will be
confirmed.

,, ,

i , , -
W. /

#

,
. |
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3.2.3.l.3 Pipe Supports - Topic 1.3-Ic :

.' 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 |
f

inc!vding that associated with the pipe support reinspection program will be !

reviewed and where possible these activities will be observed. Verification ; i

documentation associated with all major preservice system testing will otso be t

,

reviewed and will be observed where possile. Physical verification will include ! '

' !-
o 100% verification of the identity, locatip, and orientation of all pipe supports
within the selected portion of the AFW piping system. In addition, complete |
dimensional verificotton of design details will be mode for those supports j
selected for detailed review in the IDV. Dimensional verification will encompass

weld size, quality and location, base plate size and thickness, anchor' bolt size j
ond location, and other principal features, as applicable.

'

,

'

3.2.3.2 Electrical Systems and Components -

9

An evoluotion of the quality of construction of selected elec.trical systems and

components will be conducted. Included in the scope of this review are selected j
efectrical equipment, cable troys and supports, conduits and supports, and j

i electrical cable ossociated with the AFW system. ,. ,

.
;. .

,

3.2.3.2.1 Electrical Equipment - Topic II.1-Ic
,

i
*

-.-
_

A review of the complete construction chain including verificat_ Ion of the
physical configuration will be conducted for the major electrical components
(e.g. motor control center, motor operated volve, electrical panel) and cable

i
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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 qualificotton documents. Included will be the-

review of the stresses in equipment and supports, including anchorages, as
applicable. Storage / maintenance and construction / installation documentation

will be reviewed and, where possible, selected associated activities will be '

observed. Verification 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, nome plate dato, location, orientation, and support chorocter-
,

istics, os applicabie. Conformance with design documents (including single line

diagrams, P&lD's, and equipment location drawings), supplier documents and
associated installotion requirements will be verified.

3.2.3.2.2 Cable Troys and Supports - Topic II.2-Ic
._ _ __ ____ - -

This activity will include o review of oli major fabrication documentation and as-

built verification of a selected portion of a cable troy and support system
associated with a major AFW electrical system. Layout and installation !

drawings, material cerifications, and other opplicable documentation will be

reviewed. A field survey of the selected portion will be conducted to verify
location (to tope measure occurocy) routing, tray ghor,octeristics, and support

location and configuration. Conformance with applicable . design, supplier and

other installot. ion requirements wil! be confirmed. Proper cable assignment to

,
trays, troy cleanliness and troy fill will be selectively wwified.

'

. .

e

l
-

t
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3.2.3.2.3 Conduits and Supports - Topic II.3-Ic
^

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 t

/ossociated with a major AFW electrical system. The scope of review will be
a

similcr to that of the electrical troy and support review discussed in the !
preceding section. The conduit size and fill will be selectively verified.-

,

/..

3.2.3.2.4 Cob!e - Tooie li.4.Ic -

- - ,,

A review will be conducted of all major supplier documentation associated with I;
the ecble of a selected portion of a major AFW electrical system. The \
fabrication documentation review will encompass cable material certifications,

,

insulation certifications, stranding and color coding chorocteristics and other
opplicable documentation. The as-built configuration of a selected portion of
the system will_be verified includino identification. vienal Insonetton. routing,- _._

.__

separation, tiedown, terminations and other principal chorocteristics os
opplicoble. 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 Control Systems and Components

.

A review of the quality of construction of selected instrumentation and control

(I & C) systems and components will be conducted. This review will include -

selected instruments, piping and tubing, and wiring ossociated with the AFW g..

- system.

DC-82-13

*
*

[
.

,

, , _ , - _ _ _ _ . . . . _ . . . - _ . _ . . . . , . . , , . ._._.,__.._,.,.,-.._n...... ___ _..._,.. ._. _ _ _



_ _

e

_ ___ .

,

. - - - - -

;. .

,

;

PROJECT INSTRUCTION .

p;. 3201. 009 SUEXCT: - Engineering Program Pion
'

Midiond Independent Design and
RFW D DATE: il/29/82 Const ruction Verification Program

PREPARED SY: APPROV
PAGE 60 og 80 gg

s :

.

.

1

3.2.3.3.1 - Instruments - Topic lil.!-le
.

!
.. ;

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, storoge/ maintenance (including calibration) and
installation instructions. In addition, the verification documentation associated

with preservice l&C system testing programs (e.g. calibration, response time,
circuit continuity, trip set points, etc.) will be reviewed and octivities observed

where possible. The as-built configuration will be verified including instrurnent *

identity, nome plate dato, location, mounting conditions, and other principal
,

chorocteristics, os opplicable. Conformance with design ' documents and
specifications, supplier requirements and Installation requirements will be
verified.

,

.

3.2.3.3.2 Piping / Tubing - Topic ill.2-Ic
:

This activity will include a review of all major fabrication documentation and on

os-built verification of piping and tubing associated with a selected portion of a

major AFW I&C system.- Material certifications and other opplicable documen-

totion will be reviewed against design requirements. A field survey of the
selected portion will be conducted to verify routing, supports, size, slope and
volve types. Conformance with opplicable design, supplier and other installation

i requirements will be verified. Preservice hydro test results will be reviewed.

.

3.2.3.3.3 Cable - Topic ill.3-Ic

. .

A review will be conducted of o!! major supplier documentation associated with

the cobie of a selected portion of a major AFW I&C system. The fabrication

DC-82-13
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I
'documentation review will encompass cable material certifications, insulation

certifications, stranding and color coding chorocteristics and other opplicable |
. 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

j other installation requirements will be confirmed. Continuity test results will be !

reviewed to verify circuit integrity.

i'

3.2.3.4 HVAC Systems and Components
-

,
,

i An evoluotion of the quality of construction of selected HVAC systems' and

components will be conducted. Included in the scope of this portion of the '

,

Ireview are selected HVAC equipment, ducts and supports ossociated with the
AFW system.

t.

3.2.3.4.1 HVAC Equipment - Topic IV.I-Ic

'

A review of the complete construction chain including verification of the
physical configuration will be conducted for o major HVAC component, one of
the three mojor mechanical components selected for deto!!ed review in the IDV.

.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 applicable. Storage /mainte-
nonce and construction / installation documentation will be' reviewed and, where

possible, selected associated octivities will be observed. Verification documen-

totion associated with all major preservice equipment and related system testing

programs will be reviewed and where possible verification activitles including
,

actual tests will be observed. The os-built configuration review will include
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verification of equipment identity, principal features, nome plate dato, locotton, [
i

orientation, and support chorocteristics, os opplicable. Conformance with
. design documents (including P&lD's and equipment location drawings), supplier

'

documents and associated installation requirements will be verified. ;-
;

.

3.2.3.4.2 HVAC Ducts and Supports - Topic IV.2-lc

This activity will include o review of all major fabrication documentation and os-

built verification of a selected portion of_n duct and support system associated ,

with a major AFW HVAC system. Vendor drawings, material cerifications, and
'

other opplicable documentation will be reviewed. A field survey of the selected
'

portion will be conducted to verify (to tape measure occuracy) routing, duct
chorocteristics, and support location and configuration. Conformance with
opplicable design, supplier and other installation requirements will be confirmed.

3.2.3.5 Structural Cumponents
,

, ___ _.

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

4

3.2.3.5.1 Foundations - Topic V.1-Ic .- ,.

- -

.

This activity will include the review of fabricotton and construction / installation

documentation associated with building foundations selected for detailed review -

; in the IDV. The fabrication documentation review will encompass o!! major
supplier documentation I'ncluding material certificottons, rebor placement

j drawings, and other opplicable documentation. Construction / installation
|
|
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documentation to be reviewed will include concrete materials documentation,
i

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-lc
.

! [.
!

A review of fabrication and construction / installation documentation will be i

conducted and the os-built configuratiorr will be verified for major concrete
structural elements selected.for detailed review in the IDV.~ The documentation

a

review will encompass all major supplier and construction / installation documen- !

totion associated with reinforcing steel, inserts and penetrations, and concrete !,

documentation of a selected portion of each component. A field survey will be

conducted to verify overall element dimensions (including thickness), location [
l'

and size of major openings and selected penetrations, and principal chorocter- '

Iistics of selected Inserts. r' ant ...mse2with applicable design, supplier and
other installation requirements will be confirmed.

.

.

,

3.2.3.5.3 Structural Steel Comrenents - Tople V.3-Ic
- = ~

! This activity will include the review of major fabrication and
,

construction / installation documentation and on as-built verificotton of the
structural steel components selected for . detailed, review in the IDV. The
fabrication documentation review will encompass shop detoit drawings, material

certifications,, welding documentation, and other major supplier documentation.

Construction / installation documentation will oddress field welding, bolting
(torque) and other opplicabi,e documentation. A field survey will be condected to j

verify, where possible, major element chorocteristics including member size,
plate thickness, weld size, and bolt pottern and size for a selected connection of !

.
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each member. Conformance with applicable design, fabricator and other fL
installation requirements will be confirmed. F

i

!-

3.2.4 DEFINITION OF REVIEW SCOPE FOR THE (second systern - to be |'
'

supplied) ,

i

!

3.2.5 DEVELOPMENT OF ICV PROGRAM CHECKLISTS

.

Generic checklists were developed for each of the review scope categories
,

discussed in previous sections utilizing . guidance os applicable contained' in

applicable ANSI documents, the construction review program guidelines
pub!!shed 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 os oppropriate. 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 some cases,

it may be oppropriate 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 lead

technical reviewer for the area. (Note that if the lead technical reviewer .

prepores o checklist, it is permissible for him to bo,th originate and check the
contents _of the checklist). During their review process, the lead technical
reviewers examine the checklist for interfaces M other ICV oreas and perform
o general review of the completeness and odequacy of the proposed checklist.

The LTR's review is to be coordinated with the project monoger as necessory to ,

resolve questions which cut across discipline lines. In the event that the Project
,

Monoger or Lead Techncial Reviewers have comments on the c'wcklist, the
;

check!!st preparer and those having comments will discuss the co.nments and

|
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reach on oppropriate resolution. After reaching concurrence in the odequocy of
.

the checklist, the LTR will indicate his approval and the checklist will be
. ovoilable for use by the reviewer. :,

The reviewer, having on opproved checklist, con then proceed with the review

process for this specified area, in occordance with Project instructio'n PI-3201-

001, Engineering Evoluotion Preparation cr.d Control. In performing the
.

evoluotion, the reviewer will document the information which he used in order to

complete the checklist. Such information will include component identification,
the date or revision nurnber of the ossocioIed documents, the document number,

and on indication of the source of the information (i.e., where dato and any

ossociated documents were obtained).>
,

3.2.5.1 Development of Checklists for Review of Supplier
Documentatio_n

The generic checklist for review of supplier documentation was developed
'

considering questions such as:

o What is the identity of the supplier documentation being
reviewed (including P.O. number, supplier nome, component.

nome o.vi identification number)?

e Hos the documentation been reviewed and occepted by the
oppropriate organization in accordance with procedures?

,

~
'

is the documentation complete?e

e Does the documentation comply with purchase specification
i requirements?

. .
,

I

I
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.

Where oppropriate, does seismic and environmental qualifico- !e
tion documentation comply with purchase specification require-

{-ments?
g
,

Have the necessory shipping, handling, storage, installation, ande
3maintenance requirements been specified by the supplier and

are these consistent with purchase specification requirements?
. .

,

I For each type of system, component or structural element the . lead technical
'

reviewer will supplement the generic checklist with appropriate additional t

questions, os opplicable.<
__

< -
..

3.2.5.2 Development of Checklists for Review of Storoce and Maintenance
Documentation .

..

I The generic checklist for review of storoge and maintenance documentation was '

de. eloped considering questions such as:
1

What is the identity of the storage and maintenance documen-- - - --- e - -

totion being reviewed, including document type (receipt *

Inspection, in-storage /in-place maintenance records, etc.) and
document identification (document title, revision, dote)?

- . .

What is the identity of the component being reviewed (nome, *e
'

identification number)?
;

Does the documentation for the receiving process include; e
component review ogoinst purchase specificofion requirements?

~

Are nonconforming items properly identified, processed and 'e
closed out?

.

'

e Does the maintenance program meet the necessary require-
ments specified for the ce,7+c..ent 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 i

.

reviewer will supplement the generic checklist with oppropriate odditional !,

! , questions, as oppileoble. f
;
,

'

3.2.5.3 Development of Checklists for Review of Construction ,

*and installation Documentotion
,

;
*

The generic checklist for review of construction and Installation documentation

was developed considering questions such as:.

e What is the identity of the construction / installation documento-
: tion being reviewed, including type (concrete, welding, bolting,

NDE, etc.) and identification (title, revision, date)?

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

,

,

e Are all appropriate construction / installation procedures and -
Instructions identified?

_.

e Are the current revisions of drawings, specifications and other -
,

requirements ut!!! zed in the work?

i e Does the documentation include verification that the work hos
been performed by properly quellfied personnel?

e For those activities observed, do the construction / installation,
'

octivities conform to requirements?

e Have the necessary inspections been perform d7
,

o Hos the work been performed utilizing the proper tools / equip. "-~

ment? Have such tools / equipment been properly calibrated in-

occordance with procedures?

e Have the rework octivities been performed in accordonce with
requiremeists? *-

.J '

,

DC-82-13
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.

! e Have deviations from design / supplier requirements been
'

properly documented, processed and closed out in accordance!

,

with procedures?
i
*. .

.

For each type of system, component or structural element the leod technical ! ' f'

reviewer will supplement the generic checklist with appropriate additiono!'

*

questions, os applicable. ,

-,

,

3.2.5.4 Development of Checklists for Review of Selected

Verification Activities

-The generic checklist for ' review of selected verificotton activities was
developed considering questions such as:

( '

What is the identity of the verification activity being reviewed !!

e
; (cable separation verification, pipe support reinspection, botting :

study, pre-suvice test, including type, etc.)? !
<

>

f
What is the identity of the system, component or element (s) !e

| Included in the verification octivity under review? .

,
-

g

What is the Identity of the verification activity documentation! e
being reviewed (program plon, procedures, instructions, etc.)?

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

j the objective?
,

) e Where verification octivities are observed," do the activities ,

; comply with requirements and are they properly documented? < -

Are nonconformances properly identified, processed and closed! e
out? -

|
-

* . s .

,

.
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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 Development of Checklists for Review of Verification '

of Physical Configuratig f
*

I
'

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

_

)
-

What is the identity of the system, component or structural *e

element being reviewed (nome, identification number, location
in plant, reference design documents)?

e Hos the system, component or element been properly
togged /morked for identification in occordance with
requirements?

<

On the basis of visvol inspection, has the component beene
.

properly constructed / installed and'hos it been maintained and
protected during the construction process in occordance with *

requirements?

e Does the configuration comply with design requirements,
including physical dimensions, location, orientation, nome plate
dato, grounding, use of proper materiais, insulation, routing,
etc., os applicoble?

e Have deviations from design equirements been properly ,

identified, processed and closed out .in accordance with
procedures? ,

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

reviewer will supplement the generic checklist with oppropriate additional
questions, os applicab'le. '

~

-
;

,
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3.2.6 PLAN FOR ADDITIONAL SAMPLING, VERIFICATION, Ato
TESTING

,

The initial sampling and verification within the scope of the ICV is based upon on k-
'

evoluotion of documentation to verify the quality of both inaccessible.(e.g. rebar a,
'

placement) and occessible systems, components and structures. The quality of ;

accessible items will be further verified by visual inspection or measurement as '
i

| cppropriate.
!

~~
1

, -

Additional sarnpling or verification within the scope of the ICV or outside,the
i scope into other systems will be conducted if discrepancies are found. The level.

; of ~odditional sampling or verification will be based upon the nature of the I
discreponey. In all cases when discrepancies are found, on introspective
evoluotion will follow to identify the extent and root cause. The root cause may

either be random or systematic (generic). The additional review will attempt to I
i verify whether the discrepancy is restricted to the specific system, component,

_ . . _ _-

or structure under review; restricted to work by a specific constructiqn i
organization; or if the discrepancy cuts across many interfaces and applies toi

| similarly constructed systems, components, and structures.

At first, the additional sampling and verification will be directed at an I

evoluotion of odditional documentation; however, if .this documentation isi
,

incomplete or insufficle'nt to identify the extent and root cause of discrepancies; I;

inspection or testing will be considered, as appropriate. If required to
,

'

supplement int,ernal resources, TERA may consider subcontracting a portion of 1

i any required inspection or testing services (e.g. non-destructive examination, '

i

materials testing, etc.) to a quellfied organization that meets the Independence
requirements of Section 1.4 of this Plan. g ,

. .
I

.
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4.0 DOCUMENTATION

Auditable records must be rnointained to document substantive elements of the |
.i

IDCV review and evoluotion process, to document technical conclusions including i,
*

the status of disposition of items ossociated with the review process leading to

findings, to document the revision of records, and to establish quality assurancei

measures necessory to provide odequate confidence and assurance of the quality ,

of services. The following sections establish documentation requirements for

engineering evoluotions, calculations, field verification, and extemol .

communications. Section 5.0 of this Plan establishes the requirements for |
reporting documentation. Section 6.0 of this Plan establishes the . O A

,

documentofion requirements.
.

L
;

4.1 DOCUMENTATION OF ENGINEERING EVALUATIONS, CALCULATIONS, j,

AND FIELD VERIFICATION RESULTS |

!.
Engineering evoluotions, coleviations, ono vielo veritication resuits provioe the

-

bases for.oll, substantive conclusions reached in the IDCV. These items provide T

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

I
negative, whatever the cose may be. While the reporting mechanisrn established
in Section S.0 of this Plan addresses the documentation of reporting require-

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

that positive conclusions be justified and documented. In on a>ditable form os
c-

well.
t

The requirements for preparation and control of engineering evoluotion docu-
mentation required for the Midland IDCV ore contained in Project instruction
PI-3201-001, Engirieering Evoluotion Preparation and Control. Engineering -

*

.
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'

evoluotions are required for tasks such as design criterio evoluotion, commit-
,

ment compliance evoluotion, design evoluotion, construction records evoluotion, I
. , and field verification. j

,

The requirements for preparation and control of calculation documentation,
including computer onolyses documentation, required for the Midland IDCV are

contained in Engineering Control Procedure ECP-5.2, Calculation Preparation

and Control. Calculations are prepored as required to verify designs, design
'

porometers, design criterio, performance-porometers, evoluote dato, and other.
I wise ' provide quantitative information in accordance with accepted analytical

and mothematical 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 PI-3201-010, External
! Communications: Preparation of Contact Log Sheets. Under prescribed
; circumstances, oral communications and meetings that include discussions with
'

porties external to the IDCV review organization must be documented to provide

on auditable record of information which may have on impact on IDCV
con:lusions and this preservation of m independent pr6 cess in reoching these

corclosions. Accordingly, external communications which address the fc'.owing
subjects should be documented consistent with the provisions of PI-3201-010

e IDCV scope of seview

Confirmed items (i.e., potential findings). e
!

;
. ,

! DC-82-13
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*
e Findings

Findings resolutione
'

{.
'

Additionally, any Information or data having a bearing or potential bearing on |'
IDCV conclusions which may be obtained verbally during telecons or meetings (,

should be documented consistent with the provisions of PI-3201-Ol0; however, !.
'

the IDCV reviewer is encouraged to subsequently seek written documentation to
'

the some effect from the external party.

) Findings and findings resolution shall noT be discussed with external porties

without the consent of the Project Manager. The project monoger is responsible

for notifying CPC of least cm week prior to meetings where findings or findings '

resolution must be discussed. This is required so that NRC con be notified that

f such meetings will be taking place.
4 m,

;
-

- 5.0 PROGRAM REPORTING
,

i
| 5.1 TYPES OF REPORTS

. .

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

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

o
~

'

e Finding reports

s Finding resolution reports

e Final report
,

. .

| -

|

|
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OCR reports document the disposition of the DCV review peccess leading to .I

either findings or the resolution of items which have surfaced during the review,

i but have been resolved offer considering additional Information. !.

Finding reports document verified deviations in the implementatia,n of design
criterio, design, or construction commitments and design or construction proco-

|
dures in areas such as: quality assurance, design or construction control,
onolysis, design, engineering evoluotion, specification, design or construction

implementation or field installation. Flodings may fall into two categories:
those offecting the ability of systems, chponents, or structures to meet their

intended safety function and those without on impoet to safety functions.'

.

Finding Resolution reports document the conclusions of the review process which

hos been undertaken to resolve findings and completely close out any concern

about the findings. Finding resolution my require additional analysis, design, or

i construction changes or procedural changes. Full resolution requires the
identification of root cause and extent and a plan for corrective oction ,1f

'

required.
i

The DCV Final report documents all substantive conclusions reached in the

i IDCV,' including 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 overoll IDCV objective is to verify the ,

quality of the Midiond project design and construction efforts identifying any
deficiencies, It is necessary to have o record which documents items that have

,

been dismissed (i.e., positive conclusions) as the bases for these conclusions are

equally important.
, ,

i

-
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5.2 REPORTING PROCESS

i

-
. ,

h5.2.1 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 a summary

| of the sequence. i.
I'

Upon initial technical review, Potential Operi Items may be identified by on i, x

IDCV reviewer. This determination will be based upon his judgment th' t aa .

potential deviation exists in Implementation of design criterio, 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 a preliminary,

|
OCR report to his Leod Technical Reviewer (LTR) who reviews it with the I

'

i project team (Project Manager and all LTRs). If the project team concurs wlth
I the reviewer's determination, the Potential Open item becomes on Open item

which is formally controlled. The project team may resolve the Potential Open ,

item, .thus requiring rec! ossification of the item, as o Resolved item and
i modification of the OCR report reflecting this change which is then formally
! controlled.

'

-

:
4 . ,

The Open item will be reviewed further by the review team until such a point
,

| that ovellable information has been depleted. At this time, the IDCV reviewer
will prepare o Resolved item report or o Confirmed item report which documents

,

his determination offer further review. A Confirmed item is judged to be on
opparent finding by the * review team and requires further action to provide
documentation that may not have been avo!!able 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 teom. The project team may agree with
! , . the LTR's recommendation of which point the Resolved item report or Con-

firmed item report becomes final. Alternatively, the project team may review .

'

the classificotton and require further work by the IDCV reviewers. All final
OCR reports are forworded to the Principol-Iri-Charge (PIC) for his concurrence,*

i

! 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

i.
Irrespect've of whether they are requested to undertake a formal review. !

.

The Plc may agree with the. project team's classificotton and recommend that
,

I the Project Monoger forward Confirmed item reports to CPC with carbon copies

to the oppropriate design organizoter2, or he may request a review by the SRT I

to assist him in moking his determination. Alternatively, or in parallel, he may
1

i request that the project team or review team conduct further review.
1

,

The LTRs and IDCV reviewers will then review the additional informotion'
'

| received from CPC/ original design organization and make o determination
;

! whether the item becomes a Resolved item or o Finding. The LTRs will make
7

I the recommendation to the project team who will review the classification. The ! [
! project team rnoy agree with the LTR's recommendation, et which point the

! Resolved item report or Confirmed item report becomes finol. 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 is forwarded to the Plc by the Project Manager for o similar review; ,

j process as has been previously described. After his review and any required
'

| review by the SRT, the Plc will direct the Project "r+;+ to forward Finding

| reports to CPC/ original design organization, recognized intervenors, and the
i NRC. *

1

I
*

| '
.
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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 Plc in a similar
fashion as has been previously described. Alternatively, the Finding may not be

,

resolved, at which point it will remoln 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 IOCV
conclusions os discussed previously. :

5.2.2 REPORT PREPARATION AND DISTRIBUTION i
*

\'

The preparation and control of OCR reports,' Finding ' reports, and Finding f
Resolution reports is addressed in Project instruction Pl 3201-008, Preparation

},

ond Control of Open, Confirmed, and Resolved item Reports, Finding Reports, i
and Finding Resolution Reports. Section 3.0 of PI-3201-008 provides instructions !

,

for report preparation, and Section 5.0 addresses the distribution of these
reports. 1

I
.

'

The Flool report will include documentation of all conclusions, including refer.
.

ences to applicable documents that susbort these conclusions. A draft Final
report will be transmitted to CPC and MC for their review. Resolution of their

comments will be documented in e auditable manner. A copy of the draft Final -

! report will be sent to recognized intervenors. It sRould be noted that CPC and

|2 NRC comments are Intended to be of a clarification noture or to correct |

| misinformation. Upon TERA resolution of the comments, the Finol report will

! be issued and distributed to CPC, NRC, and recognized Intervenors. '

|
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5.2.3 INTERCHANGE OF INFORMATION - i
,.

.

The requirements of Section 4.2 ore not intended to' prohibit the informal' ,..

Interchange of information between IDCV personnel and external parties. These - '

communicottons are essential to the IDCV review procGic However, the items
,

in Section 4,2 require documentation for the recsons cited. FUrthiermore, to |
preserve the independence of the IDCV reivew procest;it is impoTton't that IDCV L

>

l'

personnel maintain discretion in the dissemination of lnformation bearing on j

findings to outside parties until such a time that this information is final. Thic. [
procedure will prevent confusion and foster credibility to ths IDCV reviev |-
process.

-
' ' '' * '

'

, , F

5.3 IDENTIFICATION Abo EVALUATION OF. DECICN/ CONSTRUCTION .
k' ,

'

PROBLEMS ' i' . ('
-

,,

-

s t

it is the duty of all DCV personnel to identify any deficiency known to him that !
.

may be significont to the public health and safety 3 He shall be permitted 16 '
_% A a.e .

,

I conduct .oll reasonable evoluotions necessary to make o determitiotion of' the

significance of suspected items. IDCV personnel are responsible feb presenting
. m

their conclusions in a manner that ot*wr 'technicci!r qualified perann'el rnayJ,
* '

understand and independently verify. s'urthermore, li~is the rdponsibility of " '

,

IDCV personnel to ossess the significance Jof their conclusions and attempt to '-

understand the extent and root cause of findings." Anf deviation of the abole
,

-

should be brought to the ottention of the Project Maricher. \ '''.
'

[ -

L s. -
3 .,

\ :., |
. .

,
. y. y j. .

s .

} , ~ v , , , .

x
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.

.
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- 6.0 QUALITY ASSURANCE

'6.1 APPLICABLE REQUIREMENTS [
. .

.

The Midland IDCV shall be performed in occordance with applicable quality
assurance requirements (.i the NRCs regulation 10 CFR 50, ' Appendix B.
Furthermore, the IDCV will comply with:

,

e NRC Regulatory Guide 1.28 (6/7/72) including Sections I,
2,3,5,7,17, and 18 of ANSI tt45.2-1971

.

NRC Regulatory Guide 1.64 (Revision I, 2/75) includinge
' Sections I,2, and 6 of. ANSI N45.2.ll-1974

i

_ These requirements are implemented by the TERA Corporate Quality Assurance
'

Plan (QAP), Revision 3 (Jonvory 1,1980) and the Midland IDCV Project Quality '

-

Assurance Plan (PQAP), Revision 0 (November I1,1982). j

.

6.2 VERIFICATION OF COMPUTER CODES

.

All corppster codes utilized by IDCV onolysts shall be verified as follows:

o Program Verification - The quality of the code should tm
determined from o comparison of the code generated

,

solutions with known solutions of selected pr6blems.
!

|
Foci!!ty Verification - Given that the generic qmilty ofe

! the code hos been determined, the copobility to reproduce
known results utilizing hardware and software ovollable to
TERA must be determined.

|,

. .

Progr6m veritcotton 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 conjunction with the corporate Guality Assurance Program, this Pr,oject
*

Quality Assurance Plan has been prepared to establish the measures necessary to.

provide adequate confidence in and assurance, of the quality of services to be
provided for Consumers Power Company in the performance of activities
Involved in the conduct of the Midland independent Design and Construction-

,

Verification Program. To that end, the quality assurance / quality control
methods, procedures, and instructions established herein shall be implemented,

, os opplicable, by those individuals assigned responsibility for the activities

j requiring quality assurance and control as identified herein. Any deviations,

j exceptions, or other nonconformances shall be brought to my attention for

resolution.

jf .

1
.i <~ ' H.ww

HoWord A. Levin
Project Manager
Midland Independent Design and

! Construction Verification Program
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.

l. GENERAL
*

.

1.1 Purpose '

,

.

~

The Project Quality Assurance Plan (POAP) establishes, describes,

and defines the documented, auditable, control measures to be imple-

mented to ensure occurate engineering evoluotions, correct calculo-

tional procedure and analysis, and correct dato opplication for the

Midland Independent Design and Construction Verificotton Program.

(IDCV) for Consumers PowerEompany (CPC).

l.2 Scope
.

Quality Assurance (OA) requirements shall be opplied to engineering
design and construction evoluo'flons, onolyses, computer analyses,|

calculation preparation, documentation' and the development of
findings and finct reports. The specific activities to which the PGAP

opplies and the method of program opp!! cotton ore os follows.

? .

I l.2.1 Encineerino Evoluotions
i
! .

Engineering evoluotions required for pro]ect review activities>

ossociated with design and cons'truction verificotton shall be

controlled through the use of Engineering Evoluotion Cover, -

'

Sheets (see Project instruction PI-3201-001). Engineering
evoluotions shall be performed by technicol!y quellfled.

i Individuals, and will be reviewed by on individual
; \ -

.

.

k

:

l I
1 t

.'.
- -

. . .
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1

having qualifications of least sufficient to perform the !.

evoluotion. The Engineering Evolvation Cover Sheet shall*

,

include o document control number and shall also identify ;

the specific source of technical dato and references for.

information used in the evoluotion. Where calculations !

are required to be performed to support the engineering*

, .|
~

Section 1.2.3.

evolvation, these shall be controlled in accordance with

i

Engineering evolvations shall be maintained in files at the
Bethesda, Maryland offices of TERA for the duration of the

project. -

,

1.2.2 Document and Report Preparottonj
,

.

Documents such as open, confirmed and resolved item
reports, finding reports, draft and final reports that are
prepored in the course of this project shall be controlled in

accordance with Project instruction PI-3201-002 through the

use of Document Control Cover Sheets. These documentsi

< s.
' shall be prepored by technically qualified Individuals and shall

be re' iewed by another Individual fa,mi,Ilar with the project.' v

This review may be performed by the Project Monoger. The

! Document Control Cover Sheet shcIl have o dpeument control

| number and shall also identity tF. sources of information for
*

I development of these documents.
!

. .

i

|
1

'
~ ~

-
- '. .

I
-

'
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l
,

|-

Documents and reports prepared during this project shall be -

maintained in flies of the Sethesda, Maryland offices of-

TERA for the duration of the project.
.

!.

1.2.3 Cciculations, Analyses and Computer Analyses
l
L

i(1) Final calculations, onelyses and computer onelyses that
'

are performed for purposes of confirmatory evoluotion of

the Midiond design or design bases shcIl be prepored and

controlled in occordance with ECP-5.2, "Coleulation Pre-
poration and Contril."

(2) Colculations shall be controlled through the use of calcu-
'

lotion dover sheets as described in ECP S.2.

. (3) Final calculations shall be kep't of the Bethesda, Maryland

of flees of TERA for the duration of the project.,

' 1.2.4 Source / Reference Materiali

a

._wSource or reference material obtained from Consumers
Powe'r Company or other organizations, used in performing

,

the engineering evolvations, calculations, onelyses, computer

analyses or document preporction for this p,roject shall be
i

maintoined in a file at the Bethsda, Maryland offices of
^

TERA for the duration of the project. Control of this
material shall be provided by use of file registers that list the

-
. .

,

!

,

'
, 1,

_ _ _ _ _ _ _ _ _ _ _ . . _ . - - - - --
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'

information contained in that flie, including date or revision.'

These files require use of signout sheets for material-

removed from the file. ,

*

Il.3 Implementation -

l.3.1 This Projec_t Guoilty Assuronce Plon is to be implemented, as

opplicable, by all individucts assigned responsibility 'for per-

formance of technicci, monogerial, and odministrative func.
tions related to the_ Ovality Assured Activities identitled
previously. ,

l'.3.2 The first issue, Revision 0, is effective and shall be imple-

mented on date of issue. All activities are to be in
complionce from that date.

l.3.3 Revisions shall be' implemented within ten (10) working days

of the date of issue of the revision.
,

, . .

.. ,

2. ORGANIZATIONi
.

. . . .

2.1 Protect Oroonization ,

i

$
'

Figure 1_provides the organizational chort for the subject Project.
Technical and administrative personnel (not shown) will receive

; casignments directly from the Project Manager (PM). The Project

. .

!

! '

I
.

* * *
. .

. ,

e

r e
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'

.

.

Monoger will serve os the point of contact with Consumers Power
Company. The Project Ovality Assurance Engineers will report
directly to the Executive Vice Pres! dent, but will work with the

*
Project Monoger in resolving deficiencies or making recommendo-

i tions.
I
i

2.2 Authority and Responsibility

2.2.1 The Principal-In-Charge (PIC) is responsible for helping
.

establish the generoE philosophy of review, setting forth
guidance to the Project Monoger and the Lead Technical
Reviewers (LTR), assisting as on interface with the Senior

i Review Team (SRT), NRC and Consumers Power Company
1

) and reviewing / concurring in all final reports issued to
'

Consumers Power Company.
.

~

2.2.2 The Project Manager is responsible for planning and direct
i supervision of all in-house octivities undertaken as required

to fulfill the contract requirements. All documentation,

correspondence, reports, calculations, etc., issued to
i Consumers Power Company are to be issued under his signo-

ture or otherwise receive his opprovat os required by thej

applicable Engineering Control Procedure or Project Instrue-,

|-
tlon. *

. .. ,.

[ 2.2.3 The Project Manager is responsible for planning and overall

| monogement of all outside activities performed by Asso-

1 .

I

t

!
-!

*
...

*
. _ .

- .

%

1
-
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l
'

clates, but may delegate responsibility for supervision to
,

other individuals within the projcet. This delegation of-

authority and responsibility is documented by issuance of a

Project Instruction. Documentation may be issued to the
subcontractor or associate under the signature of the desig-.

noted Individual, but shall receive prior opproval of the
Project Monoger. .

*

.

2.2.4 - 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 ossess the techni-

col validity and significance of project team conclusions and

the proper classificotton of OCRs and findings. The SRT'moy

of any time recommend to the Principol-in-Chorge thor the
'

| Project Manager expand the scope of review, provide clarifi-

cotton or reassess elements of the review.
.

! 2.2.5 The Leod Technical Reviewers (LTR) are responsible for

management and implementation of all review octivities
; within their discipline of review, including supervision of

| ; individuals on the project team and outside activities per-

| formed by Associates. The LTRs report to the Project . ~
-

Monoger. The LTRs are responsible Jpc the classification of
.

OCRs and findings, the preparation of finding reports and
finding resolution reports.,

.
.. ,.

- .
.

I

i

\

i \ . .

.. . .-
-.
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2.2.6 The Project Quality Assurance Engineer is responsibie for 1

? verificotton of the implementation of the PGAP and will*

perform audits of opplicable procedures and instructims
Implementation in occordance with Section 6.3 and ECP-5.6..

.

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

_

3. PERSONNEL QUALIFICATIONS AND CONTROL

3.1 Monocerrvnt Personnel

3.1.1 Principal-in-Cherce . .tohn W. Beck
.

M.r. Eeck has brood experience in operations, systems, engi-

neering, environmental, and licensing oreos of the nuclear
jewer Industry. He is on officer of TERA Corporation. A

| ccpy of his resume is presented in Appendix C and provides
,

I doeurnenfory evidence of his quellficottons.

3.1.2 Protect Monocer . Fbword A. Levin .. .! '
.

Mr. Levin hos brood experience in the areas of nuclear plant
,

'

enginetring and licensing as well as monoging engineering-
_

projects, has been selected by the Executive Vice President
;

|
os Project Monoger for the subject project. A copy of his

. .

of

#

i
i

-. .

.
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resume is presented in Appendix C and provides documentary ,

evidence of his qualificottons.*

.

3.1.3 Project Guality Assurance Enoineer - Charles E. Lemon, P.E.
-

i,

! Mr. Lemon has brow experience and is highly qualified in the

creo of nuclear power plant quality assurance and has been
,

selected by the Executive Vice President as Project Ovality

; Assuronce Engineer for the subject contract. A copy of his
I resume is presented in Appendix C and provides documentory

evidence of his quellflgotions.

I
.

3.1.4 Leod Technical Reviewers
-.

The Lead Technical Reviewers (LTR) have been selected -

based upon their unique technical and management qualifico-

tions for the project. The following lists the LTRs along with
a short description of their orcos of expertise. Copies of
their resumes are presented in Appendix C, providing docu-

! mentory evidence of their quellficottons.
I
;

Leod Technical Reviewer Functional Areas of Expertise

| Curt Staley Nmloorkwerplant structural,
Structural Review and mechonical design, construction
Construction Verification project management and control:

-
; <

'

.

m.m

.

m
* -

- . .

:

|

I
l
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.

Leod Technical Reviewer Functional Areas of Expertise
*

Frank Dougherty Welear power plant mechanical
Mechonical Review design, safety and reliability

*

onelysis, system design / criteria
* development

Richard Snolder Nuclear power plant operations,-

Systems Review maintenance and design, systems
engineering, licensing project

-

monogement, mechanical
eng!neering

Lionel Bates Nuclear power plant electrical,
Electrical Review ._ instrumentation and control

systems design, equipment quell.-
fication, plant operations and
maintenance,

1

3.I.5 Senior Review Team
!

The Senior Review Team (SRT) has been selected based upon

their many years of expeilence in the nuclear industry, brood

creas of personal knowledge, and specific nuclear design

; review expertise. The following lists the SRT members along

with a short description of their orecs of expertise. Copies
3

*

of their resumes are presented in Appendix C providing;

'

i documentory evidence of their qualification. -
,

SRT Member Functional Arebs of Expertise .
. .

'

Donald Dovls Nclear safety and licensing,
plant and reactor systerns,

| thermo!-hydroulle onelysis,
occident onelysis

-. .
,

\
.. . . . .

1
'

<
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.

SRT Member Functional Areas of Expertise

William J. Hall - Engineering analysis and design,*

structural engineering, struc-
tural mechanics and dynamics,
soll mechanics, frocture-

mechamics, engineering criterio
development for major projects

.

Robert Wilson Nuclear power plant operations,
_.enginaar ag and d**1ga; Ha-a' lagl,

. project management

i 3.1.6 LTRs are controlled,ond their performance evoluoted under
direct supervision of the Project Monoger who provides input

! to the Principol-in-Charge for his review and concurrence.
*

:
'

3.1.7 Menoaement control is provided by the Executive Vice Presi-

dont through review of project reports, oudit findings, and
evoluotions conducted in the normal course of business.

i

!

3.2 Project Personnel
.

4

I 3.2.1 Stoff technical and odministrative personnel are selected by

the Project Monoger or LTRs os required .bosed on their
| | qualificottons and orees of expertise, to perform and/or

f f coordinate the performance of ,octivities undertaken in ful- ,

'
! fillment of contract requirements.i

i,

. . .

' ./
m**

.

* O 9

4

' ' .'t t , * ** ', +
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3.2.2 . The following lists the various TERA technical personnel that

may porticipate in this project and the functional areas*

where each 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

f ossign personnel in addition to those listed below; however,
,

these other ' personnel must have qualifications that are
odequate to the extent required for performing the' specific
task.,

*
1

Technical Reviewer Functional Areas of Expertise

| Robert Cudlin twelear safety and licensing, .
reactor safeguards, plant and ,

containment systems, equipment
qualification,

Henry George Guolity assurance, training,
nuclear plant systems procedures,
project monogement

!

Joseph Mortore itclear power plant structural,;

i mechanical design and construc-
1 tion, equipment qualification,
| operating reactor safety, licens-'

; ing, project monogement

Robert SnM ftcledr~$ower blant design and
! construction, project monoge-

1 ; ment, stort-up ond operations
.

. -
,

: Michool Aycock f% clear power plant systems,
operating procedures, licensing
and project monogement .

. .
,

t

| *

4

1 r

|
* *

.

t
~ ,,

,

_ _ . _ . _._m _ 4 #. . , . . , , ,, _ . . _ _ . _ . . _ , , _, ,._,.~e . . . __ .. ,,.y,_-- m__._.. _, , ,.--
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Technical Reviewer Functional Areas of Expertise
.

.

Christion Mortgot Engineering mechonics, eorthquake*-

engineering'

Yormo Arros Engineering mechanics
.

Kenneth Campbell Soil mechonics, earthquake-
.

,

j engineering
'

| Normon Berube Design and analysis of mechanical
i systems, thermol hydraulics, hoot

transfer, engineering, onelyses
,

Frederick Berthrong Engineering project management,'

j
-

planning,' scheduling and field
_

engineering

) Leonard Stout Design, construction, stort-up,

! - and operations project control,
! schedule and cost control
j systems

Susan Sly Civil / mechanical design and
.

construction, installation and

|
laspectioni

Richard MacDonald Engineering, construction, opero-
tion, maintenance and project
management systems, nuclear

i plant start-up and operations

! l Sidney Brown Engineering and construction -

I monogetment, cost and scheduling,*

-j quality controf, fleid engineering

i
**

.. . . ,.

t
,

a

} * e

( .

1

1
-

.

1 . . . .. .
.

..

.! g

. _ _ _ .-._ ..
.
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,

Technical Reviewer Functional Areos of Expertise

** Donald Tulodieski Project monogement/ control,
stort-up testing, engineering

Richord Keller Electrical, instrumentation, and-

control systems design, nuclear
power plant operational analysis,
plant protection systems /
engineered safety features _

f evoluotion, probobilistic risk
assessment

Gary Smith Civil engineering, design and
analysis, hydroulics, projectm
management

3.2.3 Staff personnel are controlled and their performance evolu.

oted under direct supervision of the LTRs who provide input

to the PM for his review and concurrence.

3.3 Assoelotes

3.3.1 Associates are selected by the LTRs and Project Moneger os
,

f required to perform activities requiring specific detailed,
'

I state of-thewart knowledge of selected scientific and engi-
'

neering speciolfles. ,
, ,

, ,

'
3.3.2 Associates are controlled by direct supervisjon of the LTRs

*

with outstonce os required by other stoff personnel. '

1 -

. .

a

e

#

I

!

|
r

. ..

|
* *

. .

I
?
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3.3.3 The following lists the various TERA associate personnel that
'

are expected to porticipate in this project and the functional-

crees where each will providai 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 to those listed below; . tam,
these other personnel must have quellfications that are-

'

odequate to the extent required for performing the specific ~~ ~
task.

I - Associate Functional Areas
'

Monte Wise Engineering and project manage-
, ment, i:. -service / inservice
'

inspection, NDE, nuclear power
; plant operations and monogement,
j quality assurance

! Mehmet Celebi Nuclear power plant structural,
! mechanical design and construction

I e Stan Fabic Thermal hydraulle and hydo-elastic
I : onelysis, computer methods

development (authored BLODWN.,

] ~ '

pipe rupture analysis, containment
2, WHAM, GASRAD, MULTIFLEX),

;
'

i;
onelysis

.- .'

Albert Marfore Engineering, specification, con. . i,

struction fabrication, construction i

mpnogement and control, schedul , I

Ing, supervision, inspection
,

I

* .

I

! ;-

1.

*

i

* '

. .
_
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*

:

Assoelote Functional Areos
,

,

John Angelo Design, operation, maintenance,**

installation, testing and inspec-
tion of power plant systems and

* components, nuclear safety and
licensing-

.

Joseph Penzien Structural engineering, earth-
quake engineering, reinforced !.

concrete response i

,

Daniele Veneziano Engineering statistical onelysis,
probabilistic onelysis, civil

. engineering
.

Marfin Jones Nuclear power plant construction
monogement, quality control,
training, start-up, electrical
engineering .

Lenny Lookso Structurol/mechonical onelysis and
design of nuclear power plant
buildings and equipment, specifico-
tions, planning and schedulingi

|

4. ADMINISTRATIVE CONTROL
'

4.1 Subject File , !

... .

The following numbers shall be use'd as ' subject flie numbers to
I

| Identify controlled documents in that file. Documents In a file shall *

I have an 1.0. number that includes the subject file number followed |-

by a unique sequence number (001-999). i
i, .

i |
* *e

!

!

* * e . ,.

_ _ _ _ . . . _ . _ . _ __ . _ _ - . _ _ _ . . _ . _ _ . . _ _ , . - . . _ _ _ . . _ . _ _ , _ . _ _ _ _ _ . . . _ _ - . _ . . _ . . - _ . _ _ _ . _ _ __ _ _ . _ , .. -.__ _
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.

; File Number Subject File *

3201-001 Engineering Evoluotions

3201-002 Documents and Reports
4

| 3201-003 Calculations, Analyses,*

. Computer Analyses
'

3201-004 PGAP-
.

'
3201-005 Guality Assurance Documents

3201-006 Personnel Gualificottons.

3201-007 Correspondence File-

3201-008 Open, Confirmed and Resolved
; Item Reports, Finding
: Reports, Finding Resolution'

Reports

3201-009 Engineering Program Plan

3201-010 External Communications
_ (Contact Log Sheets)

3201-011 Source Documents;

t

j 4.2 Encineerino Evoluotions

!

.

'

1 Engineering evoluotions are controlled in -complience with the.

requirements of Project instruction PI-3208-001, " Engineering Evol-

| uotion Preparation and Control." *
.. ,.

i !
; |

!
'

I

. .

.

* .

[
.

,

' "'
'

. . . _ . . .. - . . - - - - - -
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'

4.3 Documents and Recorts
.

Documents and reports are controlled in compliance with the require-. -

ments of Project instruction PI-3201-002, " Document Control Cover,

Sheet." |-

|
.

4.4 Calculations, Analyses. Cornouter Analyses
_ _

.

1
'

Calculations, Analyses and Computer Analyses are controlled in
compliance with the requirements of ECP-5.2, Calculation Prepara-

tion and Control. The Project identifier Is the Project No. os' listed
on the cover sheet previously.

. .

4.5 PGAP

The PGAP is controlled in compilance with ECP-5.5, Project GA Plan
Preparation and Control. For this project, the PGAP Register,
Attochment A, will be maintained by the Project Monoger.

,

i .

I 4.6 Ouolity Assurance Documents -

I ~-
__. ~

4 :

j Ovality Assu'ronce Audit reports, responses,,f,ollow-up documents,
'

etc., are controlled in compilence with ECP-5.6, " Ovality Assurance
i Audits."

,
i .. ,.

i

|

|
i . .

|

t

i 1

. .
,

s .
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.

4.7 Enaineerlac Control Procedures
.

Engineering Control Procedures (other than those Identitled in Sec.
tion 5) and revisions are controlled by revision of the POAP es-

required to effect their implementation of the direction of the
,

Project Monoger.

J 4.s open Confirmed and Resolved item Reports. Findina Reports and .

Findino Resolution Reports

j Open, Confirmed and Resolved item Reports, Finding Reports and

Finding Resolution Reports are controlled in compliance with, the
;

requirements of Project Instruction PI-3201-008 Preparoflon of
Open, Confirmed and Resolved item Reports, Finding Reports and

Finding Resolution Reports."
! .

! 4.9 Corresser.dence and Personnel Ovallflections

l
! Correspondence, including letters and memos shall be routed to

s
'

| oppropriate personnel Indexed using the oppropriate correspondence
'

,
,

file register (Attochment 5-1 (TERA to CPC, NRC), B-2 (CPC to
TERA), B 3 (NRC to CPC), B-4 (M!se.), B 5 (CPC to Bechtel),6 4

(NRC to Bechtel), B 7 (Bechtel to CPC), 8-4 (CPC to NRC), 8-9i -

| (Bechtel to TERA) and filed in the oppropriate project controlled

I | subject file number 3201-007. The dgcument file control stomp, ,

i exomple shown on Attochment C, shell be used to identify project

related correspondence and othw documents not covered by speelfle

procedures, such as Personnel quellfication related records, file
3201-006.4

, ,

t

$

1 i

|
'

: ,
,

, i

l
' *

, ... . .

.

.. . - , , , , . _ , - -
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'

i

4.10 Protect instructions *

Project instructions are lasued by the Project Monoger os required
and are controlled by assignment of a g> erd.e idettificotton number

'

in the following format:- ..

.

Pl . 3201 - XXX;
,

" A Sequence number (001.???)
1

; - Project No.

Project Instruction.

,

and by revison of the POAP es required to effect their implemento.
,

tion. .

. ,

4.11 Entemol Communications

|
'

Records of telephone conversations ond meetings between IDCV pro.

ject personnel and external porties are controlled in compilence with

Pl.' 201 010 Externalthe requirements of Project instrument J

Communicottons: Preparation of Contoct Log !heets.

5. PROCEDURES AND INSTRUCTIONS . . . ,

5.1 Enofneerino Control Procedures .
, , ,

,

The fallowing ECP's ore hereby implemented for the Ojat prejeet

,

8 0a*

*

.

e

.

j ..- . . . . . . , . . .. .. .

,

; _
. .

. . . _ ,,
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.

(1) ECP-5.2, "Colculation Preporotion and Control"
.

(2) ECP-5.5," Project GA Plan Preporotton and Control"

. .

(3) ECP-5.6," Ovality Assuronce Audits"
,

(4) ECP-5.l5," Corrective Action Procedure".

.
.

A copy of the implemented revision for each opplicoble ECP la
ottoched, Appendix A.

'

5.2 Protect Instructions
.

5.2.1 Puroose .

Project instructions are prepored, under direction of the
,

Project Monoger, for the control of speclot activities not
covered by any of the stonderd ECPs, or to clarify, expand,

or otherwise supplement the stondord procedures to. provide !

more oppropriate control for o specific octivity.

I 5.2.3 d; . , , ,

I

{ Project instructions are prepored by the Project Monoger or
*

*

his designated representative. ibe Project Instruction con-

sists of a form page cover sheet (s) including stotement of

purpose, method of implementation, and exceptlen, procedure.
;

t

. .

\
\

*
.

,
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. -

.
The woricing document (s) being implemented by the Project

Instruction is listed os on ottochment to the sofect Instruc-
*

tion cover sheet. '

.

5.2.4 Verification and Approval
.

_ _ __ _ ___'(I) Project ' Instructions not related to on implemented ECP

require the review and' opproval of the Project Monoger
' ^only.

c
(2) Project instructions related to en implemented ECP are

reviewed by the PGAE prior to issue. This review is noted

by the PGAE's initials in the " Approved Sys" block of the

_ . form.

.

5.2.5 Documeret Control ~
.,

\

:

Project instructions are identified as in Perogropn 4.{0 pre-
viously and issued as a revised oppendix to oli holders of '

controlled copies of the PGAP. '' ""

, .

,

.
<

5 2.6 Prclect Instructions -- q,- ,
.

'
i . s .- - ;

, The following Project instructio.ns are hereby implemented '

.. - -

! for this project. .

,

N

j
..

- N, -

8
~ ~

](1) PI-3201-001, "Eng'deering 'Evoluotion Prehotion and ' ,
'

3
Con, trol." .,1q K~

- -
,

,.
- y s .

E s Q "(~~

1'i s ,

*[I .
,

gg g

i
~ ' e e

i
-

.
*- , , . . _ . _ . ~ _ . . . . . _ _ _ _ . ...,_ . ,_ _ _ _. _

.. _ _ , _ _ _ _ . , _ , ,

*'
E%
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.

(2) PI-3201-00 LOA, " Audit Check!!st for Engineering Evoluo-
* tion Preparation and Control."

(3) PI-3201-002," Document Control Cover Sheet."-

(4) PI-3201-09020A, " Audit Checklist for Document Control

_

Cover Sheet"

(5) PI-3201-008, " Preparation of Open, Confirmed and

Resolved item Reports, Finding Reports, and Finding
'

Resolution Reports."

(6) PI-3201-009, " Engineering Program Plan."

(7) PI-3201-010, " External Communications: Preparation of
Contoct Log Sheets."

|

Copies of the implemented revisions of these project Instruc-
tions is ottoched, Appendix B.

.

|
*

\'

6. QUALITY ASSURINCE '*

- ..

6.1 Records -

'

|,

; All quality assurance checklists, oudit reports and records document-

ing octivities re'loted to the Quality Assured Activities of Section 1.2

- -
.

,

.!
,

'
.

4

- -
..

_--
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herein are retained and controlled as specified herein and in occord-

an'ce with the pertinent requirements of the opplicable Engineerino
Control Procedure and Project instructions.

.

6.2 Corrective Action
.

For significont conditions adverse to quality, corrective action taken.

is documented and resolved in occordance with Engineering Control

Procedure ECP-5.15, " Corrective Action Procedure."

6.3 Audits
-
-

Ovality assurance audits of project operations are conducted by the
' .POAE in accordance with ECP-5.6, "Guality Assurance Audits." For
i

this project, on audit shall be performed within 30 days of comple-
tion.

b

i

;

!
,

e

j *. e ,

I * *
, . .

-}

!

i
~

1
. .

.

b

\
7

- -

,
'

. .-. .. .. .

|
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Project Quality Assurance for Midland
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PAGE 1 of 1 Subject File No.- 3201-004
-*

PGAP Segence Distribution R.A.e
,- Revision and Date w -

,

Rev. -

Date -
.

.

9

: -

Rev. - 2

Date -

-

.

:
_

_ _ _

___

Rev. -
! Ome. 1

,

'
. 1,
i

,

i

.
-- - ---

4

| i -

1 ;
-

.
,

,

Rev. -
&

Date -.

'
:

. .

Receipt Acknowledged GJse Check.W*
| -

.

.

. .. - ~.

.
_. _. ., _

=
^

.-

, y -[ * 5 9 e i
-' % .,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _.
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CORRESPOtOENCE FILE
|!

g consumers Power Company |
-

PROJ. NO. 3201 PROECT- gdgggdepgdeg(0pign and
'

'' PACE 1 of 1 SUBECT FILE NO. - 3201-007 (TERA to CPC, NRC)

. -

Sequence No. Date From To Subject

|-

|

.

| *

4

'
.

4 m

p

e

4

4

l
'

i
>

.* . . .

.

_

.

.I

,
,

. .g

i
! . _ , . . , ,

__._ ,

$ ?
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ATTACHMENT B-2

: PQAP-3201 .

CORRESPOtOENCE FILE

PROJ.NO. 3201 PRO EDT. NT0iaE}nd$EdeEde5fgn and
Construction Verification

AGE 1 W l
SUBKCT FILE NO. - 3201'007 (CPC to TERA)

.

Sdpence No. Date From To Subject
.

A

S

'
|

_.

h

1

!
l i-

{,

l

|
. ,

.* h.* e

'

I
*

1

'
!

.j .

..

|

|
4

f';
- .].

'

=
'.

-1 . .. , , ,

.- i

s
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ATTACHMENT B-3
PQAP-3201

CORRESPOMENCE FILE
g Consumers Power Company

PROJ.NO. 3201 PROKCT- Midland Independent Design and
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ENGINEERING CONTROL PROCEDURE
ECP-5.2 SUBJECT:,*

CALCULATION PREPARATION AND CONTROL
REV.:2 DATE:7/1/81

PR[
Y <PAGE 1 OF 4

.
-

-

. s. ;

.

1. PURPOSE ,

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

tions, when required by the PGAP. Calculations are to be prepared as
required to establish or verify designs, design parameters, design criteria,*

reduce dato, establish performonee and economic parameters, and other-
,

wise provide quantitative information in accordance with occepted ono-

lytical and mothematical methods.-

|

2. PREPARATION

,
_.

2.1 Eoch calculatiori shall be prepared following occepted engineering'

proctice and shall include problem statement, assumptions, basic
criterio, dato and references, applicable codes, standards, major

.

equation sources and the source of derivation of any uncommon
equations introduced in the celculation.'

'

2.2 References shall be listed and identified sufficiently to allow easy

recovery. Title, author, copyright date, edition, etc., shall be
included as necessary identification information.

!
"

2.3 Calculations shall be complete and orderly and shall Include suf-
.,

ficient sketches, notes and explanatory informatiert to allow any
person not famillor with the work, but .technicolfy qualified, to

;

understand it without extensive additiong! Inquiry andtesearch.
, ,

i
'

i :

- 2.4 All final calculations shall be mode on standard quorvie sheets and

4) stomped in the lower right corner with the calculations stamp,

f 'f Attachment B,.with all required information completed by the orig-
Inster to the maximum extent possible. A calculation cover sheet,

.

'
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ENGINEERING CONTROL PROCEDURE
ECP-5.2 SUBJECT:

CULATION PREFARATION AND CONTROL jREW2 DATE:7/1/81 .

PAGE _ Z OF A PR c
-

-

,.
,

.

|

Attachment A, shall also be prepared as completely as possible and

ottoched as sheet I 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 mothe-*

matical models applied and references as appropriate.
.

{ 3. VERIFICATION AND APPROVAL

3.1 Calculations shall be. designoted as preliminary until verified by
checking and signed by the Project Monoger or his designated-

representative, or until it deterrnined that asch review and approval
is not required. Preliminary calculations not upgraded to final

- calculation status shall be maintained in a separate file for refe~ence
! purposes by, the Project Manager or his designated representative.

Each final co!culation shall be checked by an Individual who has
qualifications at least sufficient to originate the calculation. The
checker shall not be the originator or the originator's immediate i

superior. After checking, which may include o! ternate or simplified |

calculative techniques, the checker sho!! sign and date the colev- !,

j lation cover sheet and each calculation sheet. Any comments shall
|'

be resolved with the originator prior to signof f. The calculation shall
{

;

| then be possed to the Project Manager or his, designated represen- ' !<

\totive for signature. The Project Monoger or his designated repre->

i sentative wlit sign only the cover sheet.
.

-
; .

.i

~!
a

*
!

*

|
.
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ENGINEERING CONTROL PROCEDURE
SUBJECT: |

ECP-5.2
CALCULATION PREPARATION AND CONTROL |

|REV.:2 DATE:7/1/81 ,

'
PAGE 3 OF 4 (

_

.
-

-

m.
.

4. DOCUMENT CONTROL

4.1 Identification

After all approvcis have been obtained, the final calculation shall be-

assigned a control identification nurnber by the Project Monoger or

his designated representative in the following format
__

XXX-XXX g
a h Lsequence number

*

Subiect file identifier
,

Project identifier

* Project and subject file identifers are established in the
PGAP.

.

4.2 Retention

The final colculation shall be indexed, Attachment C, and filed in the

oppropriate project calculation binder. Distribution shall not be

j mcda .miess specific written instructions are issued to the contrary. ,

|
All fimi c:ciculations shcIl be maintained by the Project Menoger, or

his des *gnated representative.
-.. .

5. REVISIONS
'

,

--

;.
* -

,

| 5.1 Revisions to final calculations shall be mode, verified and approved in

the some manner os the original calculation.

. .

.
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ENGINEERING CONTROL PROCEDURE.

..

SUBJECT:
ECP-5.2

CALC,ULATION PREPARATION AND CONTROL

|
REV.:2 DATi!:7/1/81

PAGE 4 OF 4 # *; "

, _

-

- ,.
.

5.2 Superseded final calculations shall be so identified ono transferred to
[

a superseded calculation binder. The calculation Index shall note this
|

*

!
action by completing the appropriate blanks on the calculation index

,

,

sheets for the superseded calce!ation.
'

.

6. QA AUDIT Cl-ECKLIST

6.1 Audits of the implementation of this procedure shcIl be conducted by

the PGAE using Audit Checklist ECP-5.2GA, Attochtnent D.
~

.

A

~

O

I

I

,

! .

I
..

I .

! ,

*
. .

*I

9

*

,
.

b
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ECP-5.2 Attachment A

CALCULATION COVER SHEET
.

'

TITLE CONT.10. NO. --*

x

PROJECT NO. OF SHTS.
'

\

SUPERCEDES CALC. NO.

REV.NO. REVISION ORIGINATOR DATE VERIFIED BY DATE APPROVEO BY DATE

.

~ .

SUBJECT
:

O

'

PURPOSE

.

!

6

:

'

! |

SOURCES OF DATA. FOAMULAE ANO REFERENCES
;... .

I

|
'

. .

|

|

.

f

%
TERACORPORATION

! meterances mov be usted on e seerne w
4

4.
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g

.,
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ECP-5.2 Attactunent u
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.

CONTROL 10. NO

PREPARED BY/DATE

VERiFIC BY/CATE ..

L PAGE OF-

I

1
:

. .

i
.

.
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-
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.. .
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ENGINEERING CONTROL PROCEDURE l

N2
Em5.2QA AUDIT CHECKLIST FOR CALCULATION

.P. REPARATION AND CONTROLREW1 DATE:7/1/81 . . , , ,

PAGE I OF 3 1 _

.
-

.

,.

.

I. PURPOSE
.

This checklist shall be used by the PGAE to verify the implementation of
,

ECP.S.2, Calculation Preparation and Control, for those calculations
directly related to Quality Assured Activities as identified in the PGAP. It

,

shcIl not be used for any other categories of calculations or types of
octivities unless instructions to the contrary are established by the PGAP.

2. CFECKLIST

.

2.1 References?
-_.

2.2 Calculation cover sheet and each
page properly prepared and indentified

2.3 Verificotton and approval signatures or -

Initials? r

2.4 Control and identificction number .

per PGAF7

2.5 Calculation indexed and filed in icose
leaf binder?

.,

2.6 Revisions orocessed in :,ome manner os 1

originoi?

2.7 Superseded culculations identified on
Index sheet and filed in separate |
binder? - -

,

;

;
-

. .,

.

i

'
.

/ ,

. .
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ECP-5.2 Attachment D

ENGINEERING CONTROL PROCEDURE
SUBJECT:

ECP-5.20A AUDIT CHECKLIST FOR CALCULATION,,

REV.:1 DATE:7/1/81 PREPARATION AND CONTROL ,

PAGE 2 op 3 M 1{;,
_

.
-

-

,.

3. COMMENTS
.

3.1 Identify calculation (s) used in proporing this checklist, state specific

cause of any unsatisfactory ratings, and recommeno corrective
.

oction, if any.

.

.

-
_.

!

l

?

j Dater3.2 Prepared by _ , , , , _ _

-
,

!

. . . .

|
.

,

' -
-

- .

i>

;

! i
,

. - .
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ECP-5.2 M cnment u

ENGINEERING CONTROL PROCEDURE
SUBJECT:

ECP-5.2QA
AUDIT CHECKLIST FOR CALCULATION
. PREPARATION AND CONTROLREV.:1 DATE:7/1/81 . ,,;

PAGE 3 OF 3
~

A Y: F\ ,,
_

_

: -
~

A.

I

4. FOLLOWUP ,

-

4.1 Recommended corrective action of item 3.1-

satisfactority 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 open

or closed.
. . ..

=

;

.

,

,

'

. . . ,

,

; '
. .

,

.

-| 4.3 Prepared by: Date:

. .

e
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ENGINEERING CONTROL PROCEDURE
SUBJECT:ECP-5.3 ,

DRAWINGPREPARATION2.NDCONTROL
REV.:1 DATE:7/1/81 ' ..- ,

,

1 OF i ), , '
|pAGEi

-
~

T.
'

i

I. PURPOSE '

,

| This procedure shall be followed for the ' preparation and control of

| drowings, when required by the PGAP. Drawings are prepared as regired to

graphicolly and/or pictorially describe physical locotton, size, geometric
,

! configeration, summarize dato or other technical porometers and char-
'

j octeristics, and include maps, figures, charts, tables and similar. deco-

monts.;

j ..

2. PREPARATION

i

2.I Eoch drawing shall be prepared following occepted engineering and' -

drafting practice, under the direction of the Project Manager or his
! designated representative by the draf ting department.

2.2 Each drawing shall include o title block which provides necessary
! descriptive Information such as drowing title, job' rrsmber ond/or
i nome, client nome, physical scale, if cppifcobie, legend and other

pertinent information as established by the Project Monoger for each
,

] drawing or drawing type. i
,

;

-

I
'

, i

.. :
|; . .

i
i

I
i . -. .

,

1

. ..

!
!

, ..,
,

- -j
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ENGINEERING CONTROL PROCEDURE
SUBJECT:ECP.5.3

DRAWING PREPAttATION AND CONTROL"

REV.:1 DATE:7/1/81
"

I
PAGE 1 OF i * ' , , _

_

,

-
-

,,
.

,

2. For figures, tables and similar report related drawings:
;

Figure XX.X.X
LReport text cross-reference"

.
; ,

Type, as established by report text'

(chart, table, groph, etc.)'

i 3. For maps and geologicoi drawings developed from maps;'

i

Map XX

! bSequence numb 3 (01 ??)

! Eoch drawing shall otso include the date of Issue, as deterrriwd by
,

; the Project Monoger. The date shall appear directly below the title'
'

| block, shall _no,t, be identified as " Dote , and shall be in the followingd

formotn^

,

I X XX XX
'

| 7TT day of month issued

i month issued

i
_ _ _ _

lost digit of year issued
-

i
.

enompte November 23,1974 = 41123 . . .,

; .

t ..

4.2 Retention .
- . .

,

The drowing shall be indemed, Attd Tw,; B, and the original drowing

) retoined by the drafting department in suitable metal flot or tube )
files to prevent demoge and deterioration. The recorded copy shell I

,

be returned to the Project Monoger or his designated representative I
for filing in the oppropriote subject file. |
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ENGINEERING CONTROL PROCEDURE
SUBJ,ECT: T,

ECP-5.3 ,

" " '

REV.:1 DATE;7/1/81
- .y,, ,

P
PAGE _.L OF 1 .,

-
-

., .-.

The Project Drawing Index sheets, Attachmer.t B, shall be retained by
. |-

.
.

-

'

the drafting department in loose leaf binders. ;
-

'
'

''4.3 Distribution |
.

~

Drawing shall be reproduced and distributed os directed by the
Project Monoger or his designated representative. ' Distribution shall

be for inforrnation only and shcIl be uncontrolled. '
1

|-

S. REVISIONS
-

,

2 -

, ,
'

5.1 Revisions to drawings shall be made as required under direction of _

the Project Manager, or his designated representative.,

5.2 Fevisions will be reviewed, verified, record copy prepared,' indexed,
retained and distributed following the sorm control measures estch-

lished for Initial issue in the preceding sections. ~

5.3 Only the dote code on the drawing shol! Se updated and recorded in
Project Drawing index under the next seqisential revision dat'ir num-

'ber.
,

t

5.4 Superseded criginal drawings shall be 'identJiied by the drofting
,

department ' y writing near the title block." Superseded," and trans- |b

ferred to separate storage files. The Project Manager or his ,

designated representative shall remove superseded or outdated record'

'
copies from the subject files, wrlie sierseded on the copy, and

,

transfer to a separate superseded record copy file. 1i
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6. GA AUDIT CECKLIST |
l

6.1 Audits of the implementation of this procedure shall be conducted by

the PQAE using Audit Checklist ECP-5.3 QA, Attochment C. j
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I. PURPOSE.

This checklist shall be used by the PQAE to verify the implementation of

ECP-5.3, Drawing Preparation and Control, for those drawings directly.

~ related to Guolity Assured Activities os identified in the PQAP. It shall
not be used for any other categories of drawings or types of activities
unless instructions.to the. contrary are established by the PGAP.

2. CECKLIST

2.1 Drawing includes a title book w th descriptive

identifying information?
'

2.2 Record copy for the drawing signed, dated,

and filed?

2.3 Drawing properly identified and date code
opplied?

-

'

2.4 Drawing properly Indexed and filed in metal

file cabinet?1

_ ,

j 2;5 -Revisions-to drawings processed some os
- original issue?

? 2.6 Superseded original drawings properly identified

and filed separately? ,,,
_

2.7 Record copies of superseded drosings properly

identified and filed separately?
,

. .

8 .

o
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x

3. COMMENTS
.

'

3.1 Identify the drawing (s) used in preparing this checklist, state specific

cause of any unsatisfoctory ratings, and recomrnended corrective

oction, if any.-

!

i

'
,

--

:

!
i

- .

i

!
1

.i
-. .

*
. .

3.2 Prepared by: Date:

. .

. f ' '
./ . .
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.

4. FOLLOWUP

4.1 Recommended corrective action of item 3.1*

satisfactorily implemented?
,

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

-

.

!

!

|
-

.. .

-
. .

_

,.

|

|| { 4.3 Prepared by: __ Dates
\

.

. .

|1 -
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-

. I

l.0 EMERAL
,

l.1 PURPOSE

This Engirpering Control Procedure describes and defines the preparation.

requirements for the Project Quality Assurance Plan (PQAP). The PQAP is )
!required for any TERA project on which the corporate Quality Assurance
IProgram >is implemented. .either by: contract requirement o. management deci-

! sion.

l.2 SCOPE

This Engineering Control Procedure (ECP) describes and defines the preparo' tion

requirements for the Projict Quality Assurance Plan (PQAP). The PGAP is
required for any TERA project on which the corporate Quality Assurance -

Program is implemented, either by contract requirement or monogement deci-'

sion.
4

= l.3 EXCEPTION 5'

'

in the event engineering or scientific areas of endeavor are identified which are,

not odequately covered by existing ECPs with respect to Quality Assurance and

Quality Control, the Project Manager shall advise corporgte monogement and
quality assurance personnel such that special procedures and/or instructions may

| be prepared to augment standard procedures for the project in question, if this
'

( oction 'Is necessary, consideration shall be given by Imppropriate personnel to the

! preparation and Implementation of such speclot procedures os corporate ston-,

dards, if they are deemed appIIcable to future projects and the goals of overoll,

I corporate. quality assurance policy.
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2.0 PQAP PREPARATION AND CONTROL

2.1 PGAP FORMAT AND CONTENT REQUIREMENTS
'

.

Eoch PQAP shall follow the organization as defined in the following subsections.*

2.1.1 COVER SFEET
.__ - .. .-.-.

The first poge of each PQAP shall be o cover sheet which contains a heoding
I identifying the document as the Project Quality Assurance Plan for a specific

c!!ent, project nome and project number. In oddition, space shall be provided for ,

signatures of the preparer (Project Monoger), the Project Quality Assurance
Engineer (PQAE) and the executive management Individual to which both parties

report with regard to quality assurance activities specified by the PGAP. The
cover sheet shall otso contain space for identificotton of control copies, date of

,

issue, and revision number for the PGAP.

2.1.2 POLICY STATEMENT
!

; The Project Manager shall prepare a Policy Statement serving as a monogement

] Irnplementation directive for the PGAP on the project in question. This

statement is generally free form, but shall, as a minimum, contain text carrying;
the general policy message os indicated by the somple Policy Statement,
Attochment A.

2.l.3 TABLE OF CONTENTS
'

!

| Following the Policy Statement each PGAP shall contain a Table of Contents
identifying section numbers and page numbers for the contents of 'the PGAP.'E

: . /.
< -
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Each PQAP shall contain, as o minimum, those sections os shown in the sample
~

Table of Contents, Attachment B.

2'.-l .4 PROJECT QUALITY ASSURANCE PLAN
.

Following the Table of Contents, the PGAP shall begin. Eoch page of the plan
shall be prepared on the special header paper shown as Attcdwrent C. The plan

number shall correspond to the corporate contract or project designatina numhar

with the first revision issue of the document as Rev. O, and all subsequent

revisions in increasing sequentlo! numerical order. Eoch page of the plan shall be

! numbered sequentially, excluding appendices and ottochments which may apply

for any given PQAP. These documents shall be numbered as separate enti. ties.

The project title entered on each sheet in the heoder block space shall be
consistent for all pages in the PQAP.

2.2 PGAP DETAILED CONTENTS

The following subsections describe in greater detail the content requirements for '
-

a minimum Project Quality Assuronce Plan.

I

| 2.2.1 GEMRAL

I

The first section of the PQAP shall be entitled General, and,shall contain a
statement of the purpose of the plan and identification of the activities requiring

specific quality assurance and quality control functions for.the project in

f question. Each section describing on engineering or' scientific function requiring
~

j quality control measures shall identify applicable ECPs 'which are mandatory
,

i during that operation to provide odequate quality assurance and quality control.
'

I The octual ECPs to be implemented, as identified in these sections of the PGAP,
;

,
,

i
~
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shall be ottoched as appendices to the plan when issued for a client's review and

opproval. In addition, any quality assurance related oreos not covered 'by
existing procedures shall be identified, and special Instructions shcIl be defined

and implemented as required.

.

The General section of the PGAP shall also contain required statements~

regarding implementation of the PGAP as to schedule, issue of revisions and
their effectiver. dote.cond 4hese .individucts responsible .for compliance with thei

'

plan for the project in question. Identification of individuals may be by nome or

function.
, =

2.2.2 ORGANIZATION

A description of 'the project organization which Ide' tifies individuals, theirni
.

relative responsibility, and lines of authority and communication shall be
described in this section. An Organization Chart shall be prepared and ottoched

to the PGAP to clarify this' discussion (see sompte Organization Chart, Attach-
i ment D). The discussion shall center on the cuthority and responsibility of

;

! Important project personnel, particularly the Project Monoger and Project
Quality Assurance Engineer. In addition, general discussions of corrective
octions and communication lines between project personnel, corporate monoge-

<

ment and designated client personnel shall be defined. When applicable, this
I discussion shall identify any ECPs required to effectively cor,ry out assigned

authcrities and responsibilities.
< >

! *
. .

,

.

I

!
t

*
. ,
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2.2.3 PERSONEL QUALITIFICATIONS AND CONTROL

This section of the PQAP shall contain three major subsections as follows:

1. Management Personnel*

2. Project Personnel

3. Associate Personnel

Each section shall introdxe, identify and briefly describe the experience and

copobilities of important project personnel. These sections should refer to
resumes which are to be ottoched as appendices to the PGAP to further identify,

clarify and document the cornpetence and copobility of personnel involved on the

project. It should be emphasized in this section that discussion orpersonnel is in
no way intended to serve os o qualificotton statement for acceptobility for the

,

project. Technical coc petence and occeptability of TERA project personnel and
associates by the client for the project in question is o contractual Issue, and its
resolution is concurrent with contract Issvonce. The information provided in this

section is only for the purpose of establishing clearly identified lines of<

communication ed authority between responsible TERA and client personnel.
,

2.2.4 ADMINISTRATIVE CONTROL

. . . .

This section of the PGAP shall contain information Identifying the procedures
'

and/or instructions which will be implemented to control documentation gener-'

' ~

|
oted on the project which is subject to quality assuronce and control measures.

j in most cases,' ECPs implemented in previous sections ossociated with quality
assured octivities will contain control procedures for the documents they
generate. However, there may be cases in which special instructions are
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,

required, either by client request or project management decision, to cover
special document handling situations. These shall be pointed out specifically in
the administrative control section This section shall also identify and introduce.

any project instruction, numberin, Identification scheme or other special admin-
istrative features required for adequate control of project documents. At the*

,

.

Project Monoger's discretion, this section may also contain information regarding
,

subtesk identificotton within the project for accounting and tosk scheduling and

! control functions. Although this information may not be essential from o quellty

assurance and quality control standpoint, in some cases it may impoct critical
work creos, and therefore, may be included in the PQAP.

2.2.5 PROCEDURES AND INSTRU IONS

This section of the PGAP shall specifically identify each Engineering Control-

Procedure colled out in other sections of the PGAP. This identificotton shall be
by procedure number, title and revision. It shall also identify and refer to the
oppendices of the PQAP which will contain the current revision of applicable

ECPs.

j This section of the PGAP shall also contain detailed instructions for the

j development and implementation of Project instructions, if required to ougment
i existing procedures. The Project Monoger is ultimately responsible for proporo.

I I tion of any required Project instructions, and the format and methodology of this

issucnce shall be coordinated with the client.
*

j . .

I 2.2.4 QUALITY ASSURANCE

This section of the PGAP shall Identify the method of implementation of quality

assurance functions.in a snanner specific to the subject project, shall specify

B-81-128
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I

those quality assurance related records subject to retention en:I control, and
I

shall define the responsibility for and resolution of corrective actions issued as a

result of quality assurance audits. Appropriate ECPs crid/or Project instructions
shall be identified and implemented for the quality assurance audit functions,' .

corrective action function, and record control function, os required.!

This esetion w1il also present rthe project audit schedule._ The Project Monoger
'

and the Project Quality Assurance Engineer are responsible for developing and
;

molntaining the audit schedule. The audits may be project-wide or by activity as

defined in PQ AP. _

! 2.3 PQAP CONTROL
-

i The Project Monoger is responsible for the preparation of the PGAP and shall
;

retain control of any necessary revision of the PGAP opplicable to the project.

The original and each revision of the PQAP shcIl be verified by the project PQAE

I prior to issuance.

The original and each revision of the PQAP shall be opproved by the Executivei

Vice President prior to issuance.

|
i. . . .

,

'
.

'
. .

-

!

'
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Attachment A

POLICY STATEMENT
,

.

In conjunction with the corporate Quality Assurance Program, this Project
Quality Assurance Plan has been prepared to estabitsh the measures necessary to

-

provide odequate confidence in and assurance of the quality of services to be

provided for the Company in the performance of activities involved

in the conduct of the Project. To that end, the

quality assurance / quality control method % procedures and instructions estab-

lished herein shall be implemented, as applicable, by those Individuals assigned

responsibility for the activities requiring quality assurance ,and control os
Identified herein. 'Any deviations, exceptions, or other non-conformances shall*

be brought to my attention for resolution.

' Project Manager

..
>

; . . . .

i
*

. .
,
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l. PURPOSE
.

1.1

.

This procedure shall be followed for the performance of Quality Assurance
Audits when required by the PQAP and in conformance with audit schedules os

_ __ defined.in the PGAP. Quality. Assurance. Audits are required on those projects
which provide a product that relates directly to the design of safety-related
structures, systems and components or chorocteristic evoluotions and onelyses,

which offect these safety-related structures, systems and components. The'

PGAP establishes quality assured octivities and the opplicobility of procedures

and instructions to those activities.
.

' l.2
, ,

Audits of internal project operations shall be conducted over the duration of thei

contract to

! '
'

i (i) Provide objective evidence of compliance with the project
j requirements os defined by the PQAP.
4

i (2) Determine the idequacy of the PGAP plan.
9

(3) Verify implementation of recommended corredive action,
. ,

| ,

os required.
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2. IMPLEMENTATIONj -

2.1 The PGAE shall schedule, conduct, document, make recommendations and ;
.

findings, initiate corrective action, and follow-up on Quality Assurance
Audits as necessary to verify the implementation of the PGAP os required-

by the TERA Quality Assurance Program.
,

.

- 3. GA-AtelT-CMCKt15T

3.1 Audits of the implementation of procedures specified for implementation

in the PGAP shall be conducted hy the PGAE using Audit Checklists
coplicable to those procedures. Specifically, Audit Checklists ECP-5.2GA,

,

" Audit Checklist for Calculation Preparation and Control" orki ECP-5.3GA,
,

" Audit Checklist for Drawing Preparation and Control" are identified for |
' um.

4. QUALITY ASSURANCE AUDIT DOCUMENTATION

4.1 The PGAE shall prepare an Audit Report upon completion of each audit,
which shall include all Audit' Checklists used during the audit, a summary

description of the audit and results, and any audit findings requiring
corrective action. Audit Findings shall be recorded using the appropriate

Audit Finding Form (AFF) Attachment A. The report shaU be distributed'

| by memorandum for Information and necessary corrective action to appro.
'

priote levels of monogement and the Project Manager, ond shall be a
,

controlled document.
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5. CORRECTIVE ACTION

5.1 Any and all nonconformances, deviations and audit findings and exceptions

requiring corrective action shall be resolved through the issuance of a
Corrective Action Memo (CAM). The ' CAM shall be prepared by the.

Project Monoger in response to the issuance of on Audit Finding, and shall
be issued to the PGAE for acceptance. After final acceptance, the PGAE -

shall returnro signed copy of the CAM to the Project Monoger for record.

Attochment B to this procedure provides a sample Corrective Action

Memo.

-

.
-

6. FOLLOW-UP ACTIONS

,
6.1 The Project Manager or his designated representative shall prepare audit

| finding responses in the form of CAMS os required and shall asbmit them to
't the PQAE for occeptance. Upon completion of all action, on Audit

Resolution Report shall be issued by the PGAE which shall include all
applicable CAMS, o summary of corrective actions taken and all closed out

audit findings. Any follow-up oction or additional audits to verify audit
responses, if required, shall be designated in the Audit Resolution Report

and distributed to the Project Monoger and appropriate levels of manage-
i

ment for information. The Audit Resolution Report is o controlled'

,

document. |, , , ,

| i
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7. DOCUMENT CONTROL
|

| 7.1 IDENTIFICATION ,

After all resolutions have been obtained, final Audit Reports and Audit Resolu-
'

tion Reports shall be assigned control identification numbers by the PGAE or his

j designated representative in the following fwmat:

| xxx.xxx.y -

a a a
.

Sequence number
*

QAlile identifier
*

1 Project identifier
*

-

-,

J Project and subject and QA file identifiers are
j established in the PGAP.
.

d

7.2 RETENTION

: The final reports shall be indexed and filed appropriately in the project Quality
Assurance file. Distribution shall not be mode unless specific written instruc-

; tions are issued to the contrary. All final reports shall be maintained by the ;

! PQAE, or his designated representative.
{
|
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l. ' PURPOSE
,

This Engineering Control Procedure establishes the requirements for corrective

action measures and preparation of associated documentation. These corrective

oction measures are provided to assure that conditions adverse to quality are-

promptly identified, reported and corrected. The procedures for proporing'

,

Corrective Action Reports are presented in Section 4.0.'

2. REFERENCES

,

2.1 Title 10, Code of Federal Regulations, Port 50,

2.2 Title 10, Code of Federal Regulations, Port 21

3. PROGRAM REQUIREMENTS

3.1 GErERAL REQUIREMENTS

i 3.1.1 Conditions adverse to quality such as failure, malfunctions, deficien-
'

cles, deviations, defective material and equipments and nonconform-,

! onces shall be promptly identified and corrected.

!
j 3.1.2 in the cose of significant conditions adverse to quality, the cause of
' the condition shall be determined, corrective ot: tion shall be taken to

: preclude repetition, and the condition with its determined cause and

corrective action shall be documented and reported'to appropriate -
,

levels of monogement.

*
,
.

* .
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3.l.3 Follow-up reviews shall be corseted to verify proper Implemento-

tion of corrective actions and to close out the corrective action
documentation.

3.2 REPORTABLE DEFICIENCIES.

3.2.1 Written' procedures shall be estabilshed for documenting and report-

Ing posslote iReportable Deficiencies os defined in References 2.1

and 2.2.

3.2.2 All personnel within TERA who believe that a Reportable Deficiency
may exist, shall promptly rehrt the condition to appropriote man-

| ogement.

..

3.2.3 The possible Reportable Deficiency shcIl be evolveted to determine
whether or not it is Indeed reportable to the teclear Regulatory
Commission. Technical assistance shall be obtained from the engin-

eering stoff and QA stoff as necessary to support the evoluotion.

3.2.4 When a condition hos been evoluoted as being a Reportab'e Def t-,

' *

ciency, the Regional Office of Inspection and Enfercement, Nuclear
Regulatory Comr' Ission shall be notified within the time fromen

prescribed in references 2.1 ond 2.2.'
. , , ,

3.2.5 This prompt notificotton to NRC shall be followed by a written,
definitive report, that includes o descr'iption of the deficlincy,'on

'

onelysis of the safety implicottons and the corrective action taken.
Also included shall be sufficient Information to permit onelysis and

,,

evoluotlen of,the deficiency and of the corrective action taken to'

B 41-123
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|, preclude repetition. If sufficient information is not evollable for
such a definittw report witNn the time frome prescribed in Ref.
erences 2.1 and 2.2, TERA shall submit on interim report to NRC.

.

This report shall contoln oil evollable Information, together with o
statement as to when a complete report is to be lasued.*

*
.

!
3.3 SPECIFIC CORRECTIVE ACTION REQUIREMENTS WITHIN TERA

I 3.3.1 TERA shall establish and Implement corrective action procedures
consistent with the requirements discussed in this section. The need

j

for corrective oction may result from an evoluotion of system and
|

i procedural deficienclei, and includes those conditions reportable to
the NRC. Needs for corrective oction may also crise from the;

) results of audit findings, results of TERA design reviews, reviews of

j surveillance activities, and reviews of motorial nonconformance

| reports. When the need for corrective action is identified, the
odverse condition shall be documented on a Corrective Action

| Report.

'

Appropriate measures shall be taken to bring the condition to the#

cttsation of supervisory or monogement personnel who con take
|

effective action.
1 ... .

3.3.2 Identified conditions requiring corrective action shall be documented
,

j en o Corrective Action Report with a controf number.
,

3.3.3 A control log shell be molntoined for Corrective Action Reports.'

Control numbers shell be ossigned, and Corrective Action Reports
;

shall be ,logge(, reviewed, and distributed to designated personnel in |
|

'
4
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occordance with the Project Quellty Anu'ronce Plan. The rnanoge- -

ment of the organization responsible for specifying and implementing
,

'

corrective action shall be included in this distribution.

'

3.3.4 The organization responsible for implementation of corrective action-

shall be responsible for identifying the cause(s) and for specifying the

action (s) necessary to correct identified conditions requiring correc-

tive action.

3.3.5 When the specified corrective action offects design considerations, o

technical review of the Corre~ctive Action Report shall be mode by

the organization, or its equivalent, that established the original
design basis. This technical review shall evoluote the existing' -

condition and concur with the identification of the cause(s) for the
odverse condition and the corrective action (s) proposed or taken to

.,,

preclude its repetition.

3.3.6 Once a response is re ceived on the Corrective Action Report, the

4tcposed sortective ocwn shall.be.evoluoted and the implementation

shall be verified. The following activities are required:
.

| 1. A review of the report and concurrence with the ,

specified corrective action measures. ?- -

s

2. Verification that odequate corrective cetion has o

been implemented, then updating the contrei; log. .

x

i 3. If the corrective action is nc,t weeptable or if it hos ,

not been properly implemented, the responsible Pro- '

| n ._

ject Manager shall be notified. This notification is
documented and distributed to the ,some organizo- --

tions that received the original corrective action.-

%
'
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4. Distribution of' compieted CorroctIve Action Re ,
port.

.

~

4. PROCEDURES |,

. . |

4.1 REPORTING A DEFICIENCY DURING AN AUDIT USING Tif CAR
.

e

1: The individual detecting a deficiency during on audit will Initiate correc- ,

l

tive oction by filling out the oppropriate spaces on a Corrective Action |

Report (CAR) Form, Attochment A. He will state on the CAR cs a !
,

'

minimums (1) o description of the-requirement which describes what is

required in the deficient area, (2) his observation of the deficient area
which show the area to be in nonconformance,.and (3) his recomrnendation

for correcting the deficiency. The date on the CAR Form represents the f
day the CAR was written. The individual detecting the deficiency will !

then sign the CAR and deliver it to the oppropriate Project Ovality
Assuronce Engineer.

|

1

2. The Project Quolity Assurance Engineer shall review the CAR to ensure its i

opplicability and if satisfied that the deficiency requires corrective action,

| he will complete the top portion of the form by assigning a CAR number
,

1from the CAR Log (Attochment B), and complete the top of the form os- i

|; opplicable. . . ... .

'

3. At the post-oudit conference, the Project Quality Assurance Engineer will i
,

| have the Project Monoger, cr his designated representative, sign the CAR

| In the " Acknowledged By" space or provide o documented reason for not

,[ signing the CAR.
.

[ . .

1

: |
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4. The CAR will then be included in on Audit Report which will be generated

and distributed in accordonee with ECP 5.5.
,

| 5. Response to the CAR from the audited organization shall be due os'

requested by the Audit Report. Normally this shall not exceed thirty (30)| ' *

; %L

4.2 REPORTING A NON-ACDIT DEFICIENCY USING Ti-E CAR
,

I. The individual detecting a deficiency will initiate corrective action by
filling out the oppropriate spccesv o CAR Form, Attachment A. The

Individual detecting the deficiency will state on the C R as a minimum:
(1) o description of the requirement which describes what is required in the'

*

deficient weo, (2)his observation of the deficient area which shows the
- areo'to be in nonconformance, and (3) his recommendation for correcting

the deficiency. The date on the CAR Form represents the day the CAR

was written.

2. The Individual detecting the deficiency shall sign the CAR and ottoch it to
'

!
a cover letter oddressed to the ~ Project Manager responsible for the project

i on which the deficiency was detected. The cover letter shall state that the

| " Acknowledged By" space shall be signed by the person receiving the CAR.
1 .. .

i 3. Signing the " Acknowledged By" space only indicates that the responsible

Project Monoger, or his designated representq,tive, has received the CAR. ,

! If the responsible Project Monoger, or his designated representative, will
i

not sign the CAR, a documented reason for not signing shall be required by>

i corporate monogement.

. .

/
W d',,
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4. The CAR and cover letter shall be delivered to the Project Quality

Assurance Engineer (PGAE) for his review.

5. The PGAE shall review the CAR to ensure its applicability and if satisfied

that the deficiency requires corrective action, he or his designate will f-

complete the top portion of the form os applicable, including assigning a
CAR number from the CAR Log (Attochment B). )

-
1

1

6. The cover letter and CAR will be filed in the project file and distributed in |

occordance with the PGAP.
!

7. Response to the CAR from the responsible Project Monoger shall be due os

requested by the cover letter, normally this shall not exceed thirty (30)

days. |
,

4.3 USE OF CAR LOG (ATTACHMENT B)

4.3.1 CAR NUMBER

Eoch CAR ' ill have a unique number assigned from the CAR Log. This number ;w
~

will be a multidigit identification number consisting of the following:,

1 ' )
i I. The first four digits will indicate the audit number (i.e., 1

,
'

76-01 would be the first audit in 1976 and 77-12 would be
the twelf th audit in 1977). CARS that are issued and that
are not the result of on audit will use the designator of

-

double zero fo!!owing the year (i.e., 76-00 or 78-00).
; -

| 2. The lost two digits will indicate the CAR number (i.e.,
-

76-01-07 would indicate the seventh CAR-of audit 76-01,*

i and 76-00-15 would Indicate the fifieenth CAR written in
i 1976 which was not written as the result of on audit).
1

' ,
|
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3. Each Project Ovality Assurance Engineer will be respons-.

ible for entering in the CAR Log, the CAR numbers used'

during that audit, immediately offer the Audit Report is
issued.

4. The CAR Log should be maintained in chronological order
ond CAR numbers should not be entered in the log until*

offer the previous numbered audits' CARS have been
entered. Those CARS which have a double zero (00)
prefix will be maintained on a separate sheet in the CAR
. Log and .the. PGAE will .be . responsible fer having_them
entered in chronological order os they are issued. -

4.3.2 DATE ISSUED

This date will correspond to the date of the Audit Report inasmuch as that is the

|
date upon which the company bases formal notification to the responsible
Project Monoger or his designated representative.

4.3.3 ISSUED TO

This space on the CAR Log will be used to denote the Project Monoger and
,

.
Divisien to which the . CAR is issued. Abbreviations are occeptoble so long ass

,| they are recognized standard abbreviations.

4.3.4 RESPONSE DL.E BY:
: ... .

| ) This space will include on estimate of the date by which a response from the

f ouditW project is due.
'

- -

|

;
. .
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4.3.5 RESPON5E RECEIVED
\.

This ,will be the date upon which the response from the audited project was
~

received., ,

-e

-!

| 4.3.6 PROPOSED ACTION Dl.E BY .

|

Based upon the response received, o scheduled completion date for proposed
corrective action will be established and this date will be entered in the space

provided.

', 4.4 CLOSING OUT A CAR
,

i .

l. EVALUATING CA'R RESPONSE
'

Once o response is received, the proposed corrective action will be carefully
I considered by the person designated in 4.1.1 or 4.2.1 above or their supervisor.

i The response will be evoluoted for insuring that the proposed corrective oction
! will be initiated in a timely manner, verifying odequacy of the proposed.

corrective action, and Insuring that the proposed corrective action precludes
'

recurrence of conditions adverse to quality.

" ' ~

| 2. RESPONSE ACCEPTABLE
i

'

If the person evaluating the CAR response is satisfied, he will signify by signing -

and dating the CAR in the " TERA GA Concurrence with Proposed Action" space
,

provided. If the corrective action is scheduled for a later date, that date will be

ci entered in the CAR Log per 4.3.6 above.
j . .

.|
*

'
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3. RESPONSE NOT ACGPTABLE
.

If.the response is not oeceptable, o responsible person, designated in 4.l.1 or
4.2.1 above or their supervisor will draft a letter to the responsible Project
Monoger, or his designated representative, stating why their response was inode-*

quote and what would be acceptable as corrective action. This letter will be
issued by the PGAE and referenced in the remarks section of the CAR Log.
Comrnunications will continue in this manner, with -the responsible Project

Monoger, to the level of management deemed oppropriate by the PGAE until

resolution is reached.
T

4. CORRECTIVE ACTION COMPLETED

If the CAR indicates that the corrective action has been accepted per parograph

4.4.2, the person designated in parograph 4.1.1 or 4.2.1 or their supervisor will
determine what follow-up oction is necessary to verify that the corrective action

has been completed. When 'he is satisfied that the corrective action is
occomplished he will sign and date the " Closed By" space provided for close out

'
opproval on the CAR l'orm and forward the CAR to the PGAE for review.

!

} 5. FILING
;

!

! Once the PGAE hos reviewed a CAR, he or his designee shcIl be. responsible for

; completing the entry in the CAR Log and ensuring that a copy of the completed

CAR is filed in the project files. -
. ,

|

r ; . .
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4.5 REVIEW OF CAR LOG
i ).

It is the responsibility of each PGAE and the Quality Assurance Manager (GAM).

as appropriate to ensure through periodic reviews of the CAR Log that timely
I

follow-up action is being taken on the CAR for which they are responsible. The-

QAM will review the CAR Log at least quarterly and he will make notes of any

CAR which is post due, due, or will be due within a short period of time and he
- - - wili bring these to the attention of the responsible parties for action.

; 4.6 OVERDLE RESPONSES AND ACTIONS
.

~

When it becomes apparent that a Response or Corrective Action has exceeded its

due date os listed on the CAR Log the Project Monoger, or his design'oted

representofive, respons'ible for the defoy wit! be cited as being in violation of the
Corrective Action System os described by this procedure and a CAR or other

oppropriate correspondence should be issued as a result of that violation. The

Project Guclity Assurance Engineer or the Ovality Assurance Monoger, as
appropriate, initiates this action as a means of prompting oction from the
delinquent Project Manager, or his designted representative.-

,

\ >
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QESCRefl0N OF MOUIREMENTS:

.
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.

e

W5ERVATION:

I, -. .__
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.

T

REPORTED BY: @NOWLEDCED BY
*

! REComsdNCED ACTICP*

PROPOSED CORRECTIVE ACTIOP4

,

I
*

I

-i

$CNEDULED ComPLET10N DATE: PROPOSED 9Y: 'DATE:
,

TERA CONCURRENCE,

wtTM PROPOSED ACTION
NAsag TITLE
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.

'
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i
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~

.

; '-
|

2.2 Engineering evoluotions shol! include references to sources of infor-
~

motion or dato used in the evoluotion. References shall be listed and |

identified sufficiently to allow easy recovery. Title, author copy-
, .

'

right date, edition, etc. shall be included as necessory identification
,

| Information.

2.3. Evoluotions shall be coispletir and orderly and shall include sufficient 3-

i sketches, notes, and explonctory information to allow any person not

f familiar with the work, but technically qualified, to understand it
without extensive odditional inquiry and research. *

+ .

i

j 2.4 All final evoluotions shall have on engineering evoluotion cover sheet'

! (Attachment A) prepored as completely as possible and ottoched as

Sheet I of each final engineering evoluotion prior to verification and

opproval.
*

.:

3.0 VERIFICATION AND APPROVAL
, .

| 3.1 Engineering evoluotions shall be designated as preliminary until
i verified by reviewing and signed by the Lead Technical Reviewers,

Project Monoger or his designated represe'ntative, or until it is
determined' that such review and'opproval'Is not required. Prelimi-

.

nory evoluotions not upgraded to final status shall be maintained in o -

soporate file for reference purposes by the Leod Technical Review-~

ers, the Project Manager'oihis designated representative. Each final

; engineering evoivotron shall be reviewed by on Individuol who hos

I

:.

!

! *,

- ) i

: i .

4
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' Preparation and Control )
"
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*
.

I
qualificottons at least sufficient to originate the evoluotion. The
reviewer shall not be the originator but rney be the Project Manager.

After reviewing, the reviewer shall sign and date the engineering
evoluotion cover sheet. Any comments shall be resolved with the*

originator prior to signoff. The Project Monoger or his designated
representative shall then sign only the cover sheet when the evoluo-
tion and its review hove been completed.

:

i 4. DOCUMENT CONTROL
-

'4.1 Identification

After all opprovals have been obtained, the final engineering evoluo-
'

tion shall be assigned a control identification number by the Project*

,

Mcnoger or his designcted representofive in the following format:

!

3201-00l-XXX

I 4k JL JL

Sequence Number
j ,

Subject File identifier *
i,

Project Jdentifier; +

.

I
o '*

Subject file Identifiers are estabitshed in the PGAP.
'

*

1

l t

. .

m

b

L| \
!
, .-

: . . ..

'
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4.2 Retention - )
i

The final engineering evoluotion shall be indexed using the engineer-
,

Ing evoluotion register (Attachment B) and filed in the oppropriate
project engineering evoluotion binder for each plant. Distribution
shall not be made unless specific written instructions are issued to

the contrary. All final engineering evoluotions shcIl be maintained by

the Project Monoger, or his designated representative.

T
1

*

5. REVISIONS

5.1 Revisions to final engineering evoluotions shcIl be mode, verified, and

opproved in the some manner os the original engineering evoluotion.

5.2 Superseded f!nol engineering evoluotions shall be so identified and ;.

'

transferred to a superseded document binder. The engineering

eva!uotion register shall note this action by referencing the new

revision of the evoluotion. Revisions shall be entered into theI
-

i engineering evolvation register.

*

. .

'

6. GA AUDIT CFECKLIST
'

- .

6.1 Audits of the implementation of this procedure shall be conducted by

the PGAE using the oppropriate Audit Checklist PI-3201-00lGA ,

; ,

(Attochment C).
i . .

j ./ .
__ -

!

!
'
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;
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ATTACHMENT A, PI 3201-001

ENGIPEERING EVALUATION COVER SHEET '

1

I.

TITLE CONT. LD. NO. 3201-001

Pmomc7 Consumers Power Company Midland IDCV NO.0F 5 HTS, !

SUPERSEDES ENG. EVAL. NO.
!REV.NO, REVISION ORIGINATOR DATE REVIEWED BY DATE APPROVED BY DATE
'

|
4

Ii

.

t

.

t

SUBACT ',

.

t

! -
~

.

i

.

PUPOSE

i
i

i
.

I :-
f

.iOURCES of RfORMATION erd REFERENCES .1

* =

!
, !

:
| .

.

i *

I.

{
* * i

Ie

f

DAer se censiried on A sepersee sheed

i
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u
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ATTACHMENT B, PI 3201-001+

ENGINEERING EVALUATION REGISTER'

PROJ. NO. 3201 PROKdT ' Consumers Power Company Midland IDCV

PAGE 1 of i SUBECT FILE NO. - 3201-001,

Date of issue Rev.No.~

Engineering Evoluotion 9
,

i
i

e

e

..e-
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*
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!

i
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,
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e
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. .

;
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i
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.
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. .
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.

-
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ATTACHMENT C. PI-3201-001
.

PROJECT INSTRUCTION
pp 3201., 001 N SUEJECT: Audit Checklist for Engineering

Evaluation Preparation and Control- '
*

\llE W 0 DATE: 11/11/82 l

PREPARED BY: [ APPRo g s- cA f ,*

pg 1 er 3 #_ -_

.c - r
,

-

t

1. PURPOSE

This checklist shall be used by the PGAE to verify the implernentation of
,

PI-3201-001, Engineering Evoluotion Preparation and Control, for those engi-'

neering evoluotions directly related to Quality Assured Activities os identified in1

; the PGAP. ' It shall not be used for any other categories of' engineering
| evoluotions or types of octivities unless instructions to the contrary are1

; established by the PGAP.
.

c
;
'

2. CHECKLIST
-

2.1 References?

2.2 Engineering evoluotion cover sheet
i and each page properly prepored and

identified?

i 2.3 Review and opproval signatures or
| Initials? j
.

~! 2.4 Control identification number per PGAP?
., - i )

.

' 2.5 Engineering evoluotion Indexed and
,| | filed in loose leaf binder or
i ! controlled file? - -

t

2.6 Revisions processed in some manner os
-| originot? -

. .

i |

2.7 Superseded engineering evolvations l'

identified on index sheet and filed |
-

; in separate binder?
'

j i |
' * .

|

|

; *

I
, .

- -
.. .-

* * >* ., g ,,g.
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ATTACHMENT C. PI-3201-001
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PROJECT INSTRUCTION
pp 3201, 001 SUBJECT. Audit Checklist for Engineering

Evaluation Preparation and Control

REW 0 DATE: 11/11/82 1

NPRO '8Y: oPREPARED 8% ! / s .

h& U D'FAGE 2 d 1 '
-

,N Q |.

'

3. COMMENTS ,

.

3.1 Identify engineering evoluotinn(s) used in preporing this checklist,
state specific cause of any unsatisfoctory rotings, and recommend

,

corrective action,if any.
,

. . . - . . . - . *-- -

k

- T

.

8

i

.

$

.-

I

.
- -

,

( h

! 3.2 Prepared by: Dates -

. ;
- ,. .

*

|

* .
5

f

k

4

=

, -

. 4
.

I . ~.,
,, .._ _

-
* -

1g _
3<,"

,
? ft,', 4 _ _| ', '' 1 ,*je

7 ,
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4. FOLLOWUP

4.1 Recommended corrective action of item 3.1.

satisfactorily implemented?

| 4.2 If not, state other action token to resolve the deficiency,
.

or state rationale justifying no corrective action token,; ,

; and whether this item is closed or open.

-
-

.' *

I
i

. .

'
.

i

! . .

.

j -
. .

*j 4.3 Prepored by: Date:
.,

<

i ;.

.

.

*

! .

i :

| 1 I .
_ . .. .

.
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~
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l.0 GENERAL.
.

1.1 Purpose
,

The purpose of this project instruction is to establish the require-

ments for control of final reports and other documents t, hot are
~

developed by TERA in performance of the Midiond Independent
Design and Construction Verification (IDCV) Program.

_

l.2 Scope
-

| Documents such as drawings, quality assurance audit reports, Open,

Confirmed, and Resolved (OCR) Item reports, finding reports, finding'

resolutioe rep rts, draf t, and final reports, shall be controlled by this

Project Instruction.

.

2.0 .PRERARATION
.

2.1 All drawings, quality assurance audit reports, OCR reports, finding
' reports, finding resolution reports, draft and final reports shall

include o document control cover sheet (Atto'chment'A) prepared asi

l ' completely os pcssible and ottoched as Sheet I of each such docu-
,

'

ment prior to review and opproval. - -<
,

i

#

e

. g

*
i

1

..I

*
.

\
|- . . . . . -
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-
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3,
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3.0 REVIEW AND APPROVAL
.

I ~

3.1 All documents under the scope of this Project instruction shall bej
'

designated as preliminary until reviewed and approved within TERA.

Such preliminary documents shall be maintained in separate files for
i
I, reference purposes only. Each document under the scope of this
; Project instruction shall be reviewed by on Individual who has the
; qualifications to originate the document. The reviewer shall not be>

the originator, but may be the Project Manager. Af ter reviewing, the

{ reviewer shall sign and dote tim document control cover sheet. Any

; comments shall be resolved with the originator prior to signoff. The
,
~

Project Monoger or his designated representative shall then sign only;,

i i the cover sheet when the' document and its review have been
completed. ,

1,

!

4.0 DOCUMENT CONTROL

i
I 4.1 Identificotton.

| '-
_.w,

| After all required opprovals have been obtained, the'OCR reports,
,

| finding reports, finding resolution reports, draft and fino! reports
'

,

shall be assigned a control identificotton number by the Project |

Monoger or his designated representative in the following formot |
i -,-; ,

)

! .

.. .

I w

.

t

\ ;
'

-

'. |..
.

.

- ,-
,
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pg. 3201.002 JUluECT: Document Control Cover Sheet
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'g.,

s

3201-XXX-X-X XX

A JL JL JL'

Sequence Number
i

Report Type identifier*

Subject File identifier *

Project identifier *

4.1.1 The following report type identifiers shall be utilized: ,

| 0- Open item Report

C- Confirmed item Rep ~ ort

R- Resolv'ed item Report

E- Finding Report
,

Z- Finding Resolution Report
,

D- Draf t Final Report

F- Final Report

4.1.2 Related OCR and finding reports or draft final and final reports

shall be assigned the some sequence number, storting from 000

to 999. Note that o!! sequence numbers may not be used for all
,

report types.
.

* t

. .

Project and subject file identifiers are established in the PGAP.*
.

'
; *

.

.

"

|
'

.

u

I,
. .

.

|
~

!

=

'
. . . . - . . . . . ..

.

. - - . .- . . ,- - - - .- . ., | . - - . . - . . - - - . .
..-_-__._T,'.. .:.- . ;..
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5 3201. 002 SUldECT: occument control cover Sheet
'

,
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_

' 4.2 Retentioni

.

Tne draft and final reports shall be indexed using the oppropriate
.

Document Control Register (Attochment B-l (OCR Reports), B-2
(Reports), B-3 (Drowings), B-4 (Quality Assurance) and B-S (Finding"

Report:), and B-6 (Finding Resolution Reports), and filed in the opproprlate,

project controlled documents file. Distribution shall not be mode unless
,

specific written instructions are issued to the contrary. All such final
documents shall be maintained by the Project Manager or his designoted
representative. These documents shall be transmitted to the client as final

reporis in occordance with project schedules.

5.0 REVISIONS

S.I Revisions to final documents shall be mode, verified, and opproved in

the some manner os the original document. .

| 5.2 Superseded final documents shall be so identified and transferred to o.

j , superseded document binder. The document control register shall.
j note this action by referencing the new revision of the evolvations.

; Revisions shoII be entered into the Document Control Register.
, >

1.

j i
-

-
,

_ 6.0 QA AUDIT CHECKLIST
. 2 _

; 6.1 Audits of the . implementation of this procedure shall be conducted by--

' ' the PGAE using the oppropriate Audit Checklist PI-3201-002GA
, . (Attochment C).

!

|*

i |

}
'

!

' ' -
- -

. . - .

. _ _ ..
.. :_.... -,'' .--.,__ 40' -'' . _e '*
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ATTACHMENT C. PI-3201-002

'

PROJECT INSTRUCTION
Pl. 3201.,002 QA SUBJECT: Audit Checklist for Occument Control

Cover Sheet
REW 0 DATE: 11/11/82 1 A,

pp m]Dy: w &N ED W:phGE 1 of 3
' (/

1. PURPOSE

l
This checklist shall be used by the PGAE to verify the implementation of |

,

PI-3201-001, Engineering Evoluotion Preparation and Control, for those engi- |
neering evoluotions directly related to Ovality Assured Activities as identified in I

the PGAP. It shall not be used for any other categories of engineering
evoluotions or types of octivities unless instructions to the contrary are |

established by the PGAP.

-
-

2. CHECKLIST

:
'

2.1 References?

2.2 Engineering evoluotion cover sheet
ond each page properly prepored and'

identified?

2.3 Review and opproval signatures or .

Initials?
.

| 2.4 Control identification number per PGAP?

! 2.5 Engineering evoluotion indexed and
filed in loose leaf binder or
controlled file?

2.6 Revisions processed in some manner as -

|
originot? .

,

2.7 Superseded engineering evoluotions
n Identified on'index sheet and filed i

in separate binder? |
_

' -
.

| - . .

.

d -

'

:
.

., .
-

._ |

' '
' ' '
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PROJECT INSTRUCTION

M 3201. 002 QA SUBACT: ' Audit Checklist for Document Controli

Cover Sheet--

MW 0 DATE: 11/11/82 3
.

,

NMD [A Myy: u , ,7 ,
PSGE 2 er 3

^> V~

<

I .

3. COMMENTS

.

3.1 Identify engineering evoluotion(s) used in preporing this checklist,
.

state specific cause of cny unsatisfoetory rotings, and recommend
corrective action,if any.

|

=

i

i
i

i

;

i

f

.

.

I
-

s

|
'

.

3.2 Prepared by: Date:.

. .

m

'
I * .

}
\

,! \
: ,

1 \,

..
. .

'
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PROJECT INSTRUCTION

Pl 3201. 002 QA SUluECT: Audit checklist for Document control
. Cover Sheet
'

|REW 0 DATE: 11/11/82 1 a

NMD Q [g NfD],, g |
P GE 3 or 3

v, ~

.

i 4. FOLLOWUP
,

l.

4.1 Recommended corrective action of item 3.1*

, ,

satisfoetori!y implemented?
-

j .

- ; --- 4.2 . li . wi, 7;ui. wit. iivo ; km, i. . . iv. .. . ww us.- ~7,

or state rationole justifying no corrective action token,
and whether this item is closed or open.

!
t .

.

. .

.

t
!

. 1

,

.

t

!e.
.

I

e.3 Prepored by: Dates

.

. e$

!
r - '

i
*

4

<

.

1 *
.

=
,

Y dLy
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PROJECT INSTRUCTION

M 22DL QQS SUBJECT: Preparation and Control of Open, confirwed

',' ) and Resolved Item Reports Finding Reports- and. Finding Resolution ReportsREW 0 DAll: 11/11/82
PREP M 3 _\ ]Qy, Q ,M

PAGE 1 .g 8 _

'3A V i

I
'

l.0 GENERAL
.

1.1 Purpose
*

,

The purpose of this Instruction is to establish N requirements for
preparation and control of Open, Confirmed and Resolved (OCR) Item

Reports, Finding Reports and Finding Resolution Reports required for

the Midiond independent Design and Construction Verification (IDCV)

Program.

.

l.2 Scope
.

* The evoluotion process leading to findings, including the resolution of

findings, shall be documented throughout the IDCV program, cate-
gorized as to the s+otus of disposition and on auditable record
maintained showing the bases for the determination and categorizo-

tion. OCR ltem Reports, Finding Reports, and Finding Resolution
;

Reports .shall be prepared and controlled in accordance with the'

.

i provisions of this Instruction.

l.3 Definitions. .

.

1.3.1 Potential Open item
.

A determination by on IOCV reviewer that the item is a
potential deviation in implementation of desip criterio,n

,

design or constructicn commitments and design or,coratruc _
| . . ,

f

! *

!
!

!
;
^

* - .. . , ,.
-

b
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PROJECT INSTRUCTION
,

l
i

PL_3201 JEL SUBJECT: Preparation and control of open, confirmed
. and Resolved Item Reports Finding Reports

,,

hndfindingResolutionReportslif.W 0 DATE: 11/11/82 ,

W h . 17 4 -

p-~

1

I

tion procedures, thus requiring odditional investigatiori or*
confirmatory analysis in areas such as: quality assurance or - !

design control implementation, licensing criteria or commit-
ments compliance, analytical or mothematical technical ;

*

approach, design analysis evoluotion, specifications review, j
; field configuation and constructed product verification, etc.

Potential Open items that are verified by the project team-

|
(Project Manager and all Leod Technical Reviewers) become

open items.
:

1.3.2 Open item

!

The item has the potential for becoming a Confirmed item,
but additional Investigation or confirmatory analysis is neces -

sary to make a final judgement.
-

1.3.3 Confirmed item
.i

The item is judged to be an apparent finding by the review.

j team and will require action, such as additional documento-

| tion not utilized by the team that documents the resolution
| ! of the item or odditional analysis, design or construction

! changes or procedural c!w+s that may be necessary to
;| resolve the item. Confirmed items that are later verified
'

become findings..

i
.

. .
,

: t
j .

!

!
-

.

1 | s

. : \
'

; -
.

i . . . . _ . .
-

,

F ,
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PROJECT INSTRUCTION |

PF 22DL . QQB SUEUECT: Preparation and Control of Open, Confirmed
*.. -and Resolved Item Reports, Finding Reports

'llEW 0 DATE: 11/11/82 png Finding Resolution Reports

3 s PREPARED'BY( APPRg8Y:PAGE tW
i~s y

.

'

1.3.4 Resolved item .

.

Sufficient additional information was available in the ongoing !

'

review to ressive the Open or Confirmed item and to com-

{ pletely close out any concern.

;

' ~~l.3.5 Finding ,

' A verified deviction in implementation of design criterio,

i design or construction' commitments and design or construx

| tion procedures in oreos such as: quality assurance, design or
i construction control, onelysis, design, engineering evoluotion,

specification, design or construction impIementation, field

installation, etc. Findings may fall into two categories; those -

I offecting the ability of systems, components or structures to
meet their Intended safety function and those without on-

impoet to safety functions.

.
.

l.3.6 Resolved finding

I Sufficient additional information was mode ovalloble by CPC,

i the original design or construction organization to resolve the

finding and completely close out any concern about the find-

3
Ing. Finding resolution may mquire additional analysis,
design or eenstruction changes or procedural danges. Full,

resolution requires the identification of root.couse and|
-

extent and a plan for corrective action if required. ,

t

6

: ,

i 1

l .
. .

.

- .. - ._, . .__- . - . . . _ . . . . - - . - ._. -- ._-



_

|
-

.

~

-

. .

:. .

|

PROJECT INSTRUCTION.

Pk3t0L A11L SUBJECT: Preparation and Control of Open, Confirmed
.and Resolved Item Reports, Finding Reports

. . , '

REV.: 0 DATE: 11/11/82 and(indingResolutionReports

4 8 ' PREP'ARED'BY: / APPRO k BY g
PAGE W

i ,A ) F

.

-

2.0 RESPONSIBILITIES

2.1 The technical reviewers are responsible for preparing OCR ltem
Reports, recommending the classification of OCR ltems and forward.' *

Ing these to their Lead Technical Reviewer 0.TR).
!

.

2.2 The Lead Technical Reviewers are responsible for the classification~

*

of OCRs and the preparation of Finding Reports and Finding Resolo-
,

1

tion Reports. The LTRs shall consider input provided to them by the

tecnnical reviewers. An LTR may perform the duties of the

technical reviewer.
,

2.3 The Project Monoger is responsible for piriodically organizing meet-* .

Ings or telecons of the project team 0*roject Manager and all LTRs)'

for the purpose of conducting an Integrated review of the classifico-

tion and significance of OCRs and findings, and the resolution of.

findings.
,

: s
!

-

2.4 The Project Monoger is responsible for forwarding OCR ltem Re-'

: ports, Finding Reports, and Finding Resolution Reports to the Prirw
,

i cipal-in-Charge and Senior Review Team (SRTh forwarding Con-
firmed item Reports and Finding Reports to CPC with the carbon:

copies to the appropriate design organizations; and forwarding Find-
'

! Ing Reports and Finding Resolution Repor,ts to the NRC and recog-

=|
nized Inten enors. The Project Merwyr may perform the duties of

| the LTR.
,

: .

*
. ..

.

*
.

1 1,

|
~~

. . . .
- - -

,

'

- - , _ . . - . . .
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Ps 22DL QQL SUBJECT: Preparation and Control of Open. Confirmed
and Resolved Item Reports, Finding Reports' i

IIEW 0 DATE:11/11/82 and Finqing Resolution Reports |
,

[g |APPROPREPARED BY:
PAGE 5 g8

m's 0
,

e

2.5 The project team (Project Monoger and all LTRs) shall review the
,

classificotton of and attempt to resolve Open or Confirmed items,

conduct further technical review or call for further technical review.

'

to clarify, expand or reassess open or Confirmed items. The project-

team is responsible for verification of a Confirmed item, leading ,to
.the dectoration of a finding, resolution of a finding or the re-
classification of a finding as " resolved".

'

2.6 The Principal-in-Chorge is resitonsible for concurring with the classi-
. fication of OCRs, findings, findings resolution, making a determino-
: ,

: : tion if a review is required by the Senior Review Team, and directing
! ! the Project Monoger to forward Confirmed item Reports, Finding

Reports, and Finding Resolution Reports to appropriate porties.

2.7 The Senter Review Team is responsible for reviewing forwarded OCR
'

item Reports, Finding Reports, and Finding Resolution Reports,
,

identifying the need for clarification, expansion of review or~re-
assessment by the LTRs and technical reviewers. The SRT shall

,

| review the safety significance of forwarded OCR Reports and Finding

Reports and may recommend a course of oction for resolution. The

SRT shall review the Finding Resolution Reports to assess the,

occeptability of any remedici actions token by CPC and the original

[
design or construction organizction.

i
*

. .
,

O g

$

\ >

,

e p,
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PROJECT INSTRUCTION
'

.

Pl. 320L A E SUBACT:. Preparation and Control of Open Confirmed || -

and Resolved Item Reports. Finding Reports i
*

REW o DATE: 11/11/82 and, Finding Resolution' Reports ;.;

/p APPRo g g g ,jPREPARED W: -

| PAGE 6 W 8
; yM V

I'
i

3.0 PREPARATION '

,

' .

!-

i 3.1 The preparation of reports under the scope of this Project instruction.

' shall fo!!ow the report generoflon process shown on the diagram, !

" Report Flow Chart"(Figure 1). |,

i<

| 3.2 Open, Confirmed and Resolved item Reports, Finding Reports and*
i

Finding Resolution Reports shall be prepared utilizing the ottoched
'

forms (Attachments A, B, C)-essuring that o!! pertinent Information

; is documented completely and orderly.
|

.
,;

l i

| i 3.3 The OCR Reports, Finding Reports ed Finding Resolution Reports

| Including any supplementary sketches, notes, and explanatory Infor-

| motion shall be prepared in such a manner os to allow my person not
| . familiar with the work, but.tecMicolly quellfied, to understand it

without extensive additional inquiry and research.
i

!
'

| 3.4 All OCR Reports, Finding Fseports and Finding Resolution Reports -.

| shall have o document contial cover sheet which hos been prepared in
I occordance with Instructions documented in PI-3201-002, Document

Control Cover Sheet. *
,

-
.

3.5 All OCR Reports, Finding Reports and Finding Resolution Reports
,

'

shall be identified and retained in occordance with instructions
documented in PI-3201-002, Document Control Cover Sheet,

i

|

\-

|
. .

:
!

'

.

k

\ '

l
.

j . . .

__ __ _ _ - . _ _ _ _ _ . _ .
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PI _320L-JMB SURKCT: Preparation and control of open, confirmed
and Resolved Item Reports Finding Reports

' REY: 0 'DATE:11/11/82 andfindingResolutionReports''

. ,
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.

PM 7 W 8 '

-|V ,* -

i
\ v

|+

h-

! t

4.0 VERIFICATION Ato APPROVAL |, ,

i .'
4.1 OCR Reports, Finding Reports and Finding Resolution Reports shall !-

] be designated as preliminary until verified by reviewing and signing
,

by the Project Monoger. .

|
'

; 4.2 The technical reviewers shall sign OCR Reports thereby verifying the -

occuracy of the information presented and signifying that the report

has been prepared under his review.
.

!

j 4.3 The LTRs shall sign OCR ltem Reports signifying his concurrence.
I The LTRs shall sign Finding Reports and Finding Resolution Reports

t'hereby verifying the occuracy of Information presented ed signify-

] ing that the report hos been prepared under his review. .

1
i 4.4 The Project Monoger shall verify and approve OCR Reports and

Finding Report,s and Finding Resolution Reports signifying completion-

of review and concurrence 4>y the project team. i
.

,

~ bine pol-in-Charge shall sign OCR Reports, Finding Reports andj 4.5 T
I Finding Resolution Reports signifying his review and decision whether

: these ra,mrts require SRT review. -
: *

! .

{ 4.6 The SRT (any member) shall sign oil OCR Reports, Finding Reports

! and Finding Resolution Reports which the SRT is requested to review,
; thereby signifying completion of their review ed concurrence by the

SRT. *
. , .,

,

.

8

\
.

.

,. ,
.. .

.
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and Resolved item Reports. Finding Reports*
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;
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M 0g

! i-

,

5.0 DISTRIBUTION Ato INTERCHANGE OF INFORMATION : '

| |
--

5.1 Confirmed item Reports shall be distributed by the Project Manager '

,

; to.CPC (with a carbon copy to the original design or constructioh
I organization) upon rece!ving direction from the Principol-in-Charge.'

;

; j 5.2 Finding Reports ed Finding Resolution Reports shall h distributed
!

by the Project Monoger to CPC (with a carbon copy to the original
design or construction organizction), NRC and recognized intervenors-

j upon receiving direction from the Principal-in-Chcrge. '
.

'
.

: i
; 5.3 it shall be the responsibility of the Project Monoger to determine

when there is a need to have o meeting with the project team, CPC

| ond the original design or construction organization to discuss find.

Ings or resolution of findings. He shall then . notify CPC of least one

week prior to the meeting so that the NRC con be notified that such4

a meeting will be taking place.

.

6.0 REVISIONS

6.1 Revisions to final documents shall be mode, verified, and opproved in -

the some manner os the original document.
-

, ,

6.2 Superseded final documents shall be so identified ed transferred to o

superseded document binder. The document control register shall
note this action by referencing the new revision of the document.

Revision's shoirbe entered into the Document Control Register.
;

!

'
.

,

. .
.

.
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ATTACHMENT A. PI-3201-008 |
-

) i

MIDLAPO IPOEPDOENT DESIGN APO CONSTRUCTION VERIFICATION I - |

OPEN, COtFIRMED APO RESOLVED (OCR) ITEM REPORT !
,

'

TYPE OF REPORT: OPEN CONFIRMED 6- ,

RESQLVED ITEM REY.NO. |
'

' 'DATE5MPORTEDTO UTR ~*SRT PROACT AM/PROACT MGR.
PRINCIPAL-h-CHARGE ORG.4

* STRUCTURE ($1, SYSTEM (5). OR COMPOtENT(5) INVOLVED: i
t

DCV PROGRAM AREA OR TA5K (F APPLICABLE): .

!
'

: r
i t

DESCRIPTION OF CONCERNt b<

: I,

i .
'

[.

!
'

.

i
i

SIGNIFICANCE OF CONCERN:
! __

. .

I
*

.

I
4

.

RECOMMENDATION OR RESOLUTION :

,

1

~

~ *
.. . . ~

!
n -

{ COMMENTS BY SRT (F REQUIREDh

'

i

I |

| . ,

! ;

!
'

REFERENCES (INCL. RELATED OCR ITEM REPORT NOJs

*

SIGNATURE (Sh

OCR ITEM REPORT LTR PROACT MANAGER PRINCIPAL. SRT (F REQUIREDI
ORIGINATOR FOR PROACT TEAM DKHARGE i

l

MM MM MM MM MM

*- - . -. .. ..
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ATTACl#ENT 8. PI-3201-008

i MIDLAPO DOEPEPCENI' DESIGN APC CONSTRUCTION VERFICATION
FItOING REPORT

1
t EILE N M is
, i

| Class. S.wETY M .- DOC NO. M01-008- -

REv.wa.-
1

;

i DATES REPORTED Toi PROACT TEAM /PR02CT MOR. PRNCFAL lPH|| MARGE

i 3RT CPC/ DESIGN ORG.
c-1

: STRUCTURE ($3, SYSTEMN33, OR COMPOPENTL53 NVOLVEDs
'

.N ,

;
-

.

!

OESCRPTION OF FNNNGs ;.
'

i
i

I

!
' .

4.

1
.

! *
.

!

j SIGNIFICANCE OF FIPCINGs

|
|

U

I '

3

i

e
o

I
-

,

| RECCMMENDAT10P4
i

2

- - . . _ ,

!

l . .

t
!

| $

e

4

! COMMENTS BY SRT OF REQUIREDh ,

I

. ..

u
1,

-
,

.
. ..me**"

REFERENCES ONCL. RELATED OCR ITEM REPORT NO.h

'; NCNATUREIIh
- -

FINDING REPORT PROACT MANAGER PRaNCPAL-IN CMARGE SRT (ar REQUrmiw

ORIGNATOR (LTRI FOR PROACT TEAM

DATE DATE Daft DATE
!

|

2* ,

| . .

I
t . _ , _ . - - - _ _ . . , . . _ , _ _ _ _ , . _ _ _ . , _ _ , _ _ _ _ . . _ . . _ _ _ _ . . . _ . - . _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ . _ . . _ _ _ _ - _ . . _ _ _ _ , _ _ . . . - _ _
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ATTACHMENT C. PI-3201-008 i' I

MDLAto N DESIGN APO CONSTRUCTION VERIFICATION $
-

!
FIPOING RESOLUTION REPORT*

.

FILE NO. M i.
..

CLASS: SAFETY NON.5AFETY DOC NO. 3201008- - ;

REY.NO.

i DATES REPORTED TOs PROACT TEAM /PROACT McR. PRINCPAL.MCMARE ;

{27 CPC/DE5|CN ORG. .'

,

57RUCTURE(53, SYSTEMS (53, OR COMPOPENT($3 |NVOLVED
- .

< r

*

DESCRIPTION OF FPCING (OR REFERENCE DOC.NO. 0F FDCING REPORTh
.

t.
,

1 -

i |.

,

i .

!

DESCRIPTION OF RESOLJTION
,

-.

-
1

!

1

!
:
i RESOLUTION SA5ED UPON FOLLOWING DOCUMENTATICPA
t .

!
.

I
i

COMMENTS SY SRT OF REQUIREDb
,

: -

i

|
'

_

%

-
; -

,

; ;. . -

'
SIGNATURE!Sh

FINDING RESOLUTION PROACT MANAGER PRINCPAL.lN CHARGE SRT (F REQUIREDI
REPORT ORCIN (LTp0 FOR PROACT TEAM

DATE DATE DATE DATE

|
*. ,.,

t
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PROJECT INSTRUCTION
pp 3201. 010 SUBJECT: External Connunications: Preparation

cf Contact Log Sheets
'ilEV.: 0 :DATE: 11/11/82 , .

f / M U. O'

PAsf 1 W 3
j 'V F

l.0 GENERAL - '
.

!.

1.1 Purpose '

-
,

The purpose of this project Instruction is to establish the require- ,

ments for the documentation and control of records summarizing oral

communicottons and meetings between TERA Independent Design and
,

Construction Verificotton (IDCV) Program personnel and o!! other
external parties.

l.2 Scope

All oral communicottons and meetings that include discussion with
,

porties external to the IDCV review organization of any subjects
material to the scope of the Midland IDCV or findings and findings

resolution shall be controlled by this Project instruction. +

2.0 PREPARATION
.

2.I' A " Midland independent Design and Construction Verification Con-

tact Log Sheet" (Attochment A) shall be prepored completely;
identifying porticipant, in the conversation or meeting, their organi-

zotions, the date of the conversation or meeting, on occurate
summary of oli substantive issues discussed and on Identificotton' of

any octions agreed upon os o result of the conversation or meeting.
'

.

* . *

~

,

\,
-

>
\.

. . . .. .
__

- - , - . . . . - , - . - -
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PROJECT INSTRUCTION [.

pg 3201. 010 SUBJECT: External Connunications: Preparation
of Contact Log Sheets

llEW 0 DATE: 11/11/82 r
'

,

PAGE 2 W 3 ! [[ kd_Ps 'N #
'u v v

3.0 REVIEW AND APPROVAL
~

I
3.1 All contact log sheets prepored under the scope of this Project i*

instruction shall be designated as final upon logging in the oppro- '

priate project subject file in occordonce with the provisions of
Section~4.0 of this procedure. No further review or opproval is
required. -

-

'

4.0 DOCUMENT CONTROL
,

| 4.1 Identification
f

Contact log sheets shall be culgned o control identificotton number;

in occordance with the requirements of section 4.0, Administrative

Control, of the Project Quality Assurance Plon. ,

I
| 4.2 Retention |

'

|
.

The contoct log sheets shall be Indexed using the Control Register
(Attochment B) and filed in the oppropriate project controlled subject.

file. Distribution shall not be mode unless specific written instruc-

tions are issued to the contrary by the, project monoger. All such
contact log sheets shall be molntoined by the project monoger or his

designated representative.

|
. ..

./
| X *

-

.

!
.

.
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PROJECT INSTRUCTION !
.

pp 3201. 010 SUluECT: ' External Comunications: Preparation (
of, Contact Log Sheets '

"IIEW D DATE: 11/11/82 / _ |
'

b # [3 fa f -
\

'
PNBE 3 td 3 t-

w U -
,

! l

5.0 REVISIONS {-
'

|
*

5.I Revisions of contact log sheets shall not be mode by any Individuals |
,

other than the originator or his designated representative.
*

,

I

5.2 Under no circumstances should facts, figures or any other details of

the conversation or meeting be modified except to correct on error {
of omission or transposition. ,

=
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I ATTAC E NT A. PI-3201-010
i

1

Fid W. 320M10
! MIDLAPO NOEPEPOENT DESIGN APO CONSTRUCTION DOC. NO. 320l-010-'

VERIFICATION CONTACT'LOIG SMEET
| REV.NO.

t

i i

! SUMMARY OF TELECON _OR MEETING _ DATE: ,

,
-

:

SUBJECT:
-

.

i
.

ORGANIZATION (S):1

i
'

PARTICIPANTS: TERA: i
. >

! OUTSIDE:
-

; .

SUMMARY:
i

. ,

4

i

i
1

1
-

-

|
..

i
f

'

4 .

1

i |

! I'
t :

,! !

,!

!
-

:

I
! !

-

-

t
,

!

I
i ACTION:

.

' ' ' ' . . . . . , ,

'.
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ATTACletENT B. PI-3201-010 .

'
i

DOCUMENT / REPORT CONTROL REGISTER I

;
> ..
'

PROJ. NO. 3201 N PROECT- External Comunications: Preparation
of cantact ino th +. -

s
,

PAGE _ of N SUBECT FILE W. - 3201-010 |

! . Docum.n, Titi. fg No~
Date of lasue Rev.No.
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| JOHN W. SECK
.Vice President - Southern / Southwestern Operations>

*

, Eduestion
,

i M.S. Mechanical Engineering, Northeostern University .

8.5. Engineering Physics, University of Tulse {;
*

Summary of Exoerience
.>

; Mr. Becic hos extensive experience in technical and corporate monogement. He hos
mv.eg.d projects and engineering support octivities in the areas of fuel monogement and'

'

procurement, power plant licensing, environmental systems, electrical and mechanical.
,

' engineering, reoctor physics and nuclear safety analysis. His corporate monogement
experience was os the Chief Operating Officer of the Vermont Yankee Nuclear Power
Corporation which owns and operates o 525 MWe nuclear generating station. He also.

served.as . Chairman.of the.EPRI Nuclear. Engineering and Operations Task Force and as o'

member of the Nuclear Divisional Committee of'EPRI.
.

: 1980 - Present Vice President, TERA Corporation. Responsible for the Southern
and Southwestern Operations of the cornpany.

, .

:

1976 - 1980 Executive Vice President, Vermont Yonkee Nuclear Power !

; Corporation. Served as the Chief Operating Officer.of the
'

! company. The output of the. nuclear plant is sold wholesale to its
owners, ten New England electric utilities. As Chief Operating ;

| Officer, was responsible for the technical and business monogo-
ment of the corporation.

'

.

1974 - 1976 Director of Engineering, Yankee Atomic Electric Company.'

Responsible for the general supervision and monogement of the -

,

Plant, Reactor, and Environmental Engineering Departments os#

well os Research and Engineering Development and computer
! opplications for the company.
:

i 1973 - 1974 Reactor Engineering Monoger Yonkee Atomic Electric Com-
i pony. Direct responsibility for fuel monogement, transient and
! safety analyses for the Yonkee Rowe, Vermont Yankee, Moine :

Yonkee, Seabrook and New England Electric System nuclear
installations.,

! 1967 - 1973 Engineer / Licensing Engineer,' Yonkee Atomic. Relood core
| physics design and onelysis for operating plants and nuclear
j design follow for new plants. -Licensing engineer for Moine
: Yonkee. ,

i

) 1964 - 1967 Scientist, Bettis Atomic Power Laborotory. Experimental
i reoctor physics and analysis for the Shippingport and Light Water

8,reeder core physics desigm.;
,

Professionoi Assoclotions
'

j

| Americon Nuclear Society

%
=4 C===N

|
. . .
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HOWARD A. LEVIN N*"

Project Monoger \
$

* E8fSE!5".1.

M.S. Structwol Engineering, Mossochusetts Institute of Technology
84. Civil Engineering Stevens Institute of Technology ,

i-

Summary of Experience
l

Mr. Levin has over eight years of experience in the commercial nuclear field with i

emphosts in nuclear plant desip and construction, operating reactor safety, licensing, f

.

-

Project monogement, and federal regulation.

1981 - Present Project Monoger - TERA Corporation. Responsible for the monogement \ ,

and implementationiof large. projects servicing clients in the nuclear j

services oreo.
'

1776 - 1981 Technico! Assistant to the Director, Division of Engineering, NRC.
Responsible for the development of policies and programs related to the
technical review of license applicottons and operating reoctor safety.
Administered technical octivities in the areas of mechanicol, equipment
quellfication, structural, materials, chemical, hydrologicol, gestechnicol,
earthquolce and environmental engineering. Represented the Director ;

ond provided testimony before the NRC, ACRS, ASLB, public hearings*

and industry meetings, presenting and justifying technical onelyses and
evoluotions.

Program Monoger, Systematic Evoluotion Program-NRC. Responsible
for the development of program geols, scope, technical criterio end
scheduling for the SEP structurol, mechonical, and seismic safety review
of older operating reoctors. Responsibilities included the administration'

and monogement of large dollar resources and multi-disciplined engl.
neering professionols. ' Developed 'new ond innovotive procedures for
seismic safety assessment.

Senior Engineer, MC. Responsible for the review of Safety Analysis
Report information pertolning to complex structural, mechanical and
materleis lasues related to all operating power and reseorch reacter
focilities. Coordination of technicol ossistence progroms; properation of

; licensing criterio documents, codes and stonderds; documentation and
presentation of safety analyses and ,evoluotions supporting lieersing ;

,

octions.

1974 - 1976 Structwol Engineer, Stone end Webster Engineering Corp. Responsible
'for the onelysis and desip of nuclear power plant strustwes, systems i

! I
and components for normal and entreme loading conditions. Emphools enf

i dynamic onelysis and computer onde development to solve problems
related to qualificotton for seismie end pipe ruptwo loodings. Developed

.

'

new design concepts for prestressed concrete contoinment buildings.

.

.
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HOWARD A. LEVIN Page 2

"
.. ,

1972- f774 Held'engineeringtositions with $ lottery Associates and Hercules, Inc.
Responsible for design of structural systems used in construction of
bridges, subwors, sowoge plants, and process chemicol plants. In chorger
of field surveying team.

Professional Affiliation .

%merican Society of Civil Engineers
- 1

Honors and Publicottons

M.I.T. Engineering Resident Fellowship .

U.S. Naval Academy Appointment .

Moles HeavyConstr.uction< Award

Selected Technical papers and Publications:

Prestressed Concrete Containments for Nuclear Power Plants, Operating
Experience with Snu'bbers, Fracture Toughneis and Lomelleor Teoring of
Component Supports, Equipment Response of the El Centro Steam Plant.
During the October 15,1977, Imperial Valley Earthquake, Seismic Review of
Operating Plants, Systematic Evolvation Program Seismic Review, Evoluotion
of Existing Nuclear Power Plant Focilities for Postulated Heavy Lead Drop

,
'

Consequences, Seismic Design Guidelines for Existing Nuclear Power Focill-
ties in Light of an Expanding Data Bose of Knowledge.

.

5

|

/

,, -"w

j
-

3

.

| |

? !-
.

.

|* .
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I CHARLE5 E. LEMON |
Monoger - Quality Assuronoe

|

! E*cotion ".. -
;

B.5. Mechenlool'Engineeriths, University of Idaho !.

Summary of Experience
. i'

|
*

I Mr. Lomon has over eight years of supervisory and technical experience in nuclear and
i fossil fueled power plant engineering, quality assurance, licensing, environmental studies

and computer systems apolicotton. At present, he performs quality assurance. functions'

for TERA nuclear safety functions, including review of project GA plans and performance
'

|
of oudits. In addition, he is responsible for the system design of the l@C Document. ''

i Control System Project. He has assisted in the design and implementation of Automated
Records Monogement Systems for three nuclear power plant projects, including computer *

,

| software for document Indexing and micrographics systems.
,

1776 - Present Monoger - Quellty Assuronce. Implementation of TERA quellty
ossurance progrom, development of QA procedures, review of project GA'

| plans, ,ond .euditing .of .QA .octivities, in addition,. responsible for the :

|
desip and implementation of user oriented records and information ;

. monogement systems for nuclear projects. Speclot emphasis in computer
; indexing systems for nuclear power plant GA/QC records and documen-
; totion.
I

-

! 1974 - 1976 Project Monoger - Power Engineering, TERA Corporation. Responsible
for the properation of capitol cost and copobility models for fossil and
nuclear fueled power plants. Performed technical and economic.evoluo- .

tions of the impoet of thermol offluent limitations on steam electric
power plants for the National Commission on Water Quality.'

1

{ 1973 - 1974 Mechonical Group Quality Engineering Coordinotor, Bechtel. Respon-.

sible for review and opproval of vendor QA/QC monvols, and properation|

and Implementation of group QA/QC effort with project and corporate
,

! QA/QC program.
,

,

1970 - 1973 Engineer, Bechtet. Responsible for the design ed procurement of ;

i mechenlool draft cooling tower system for conversion of existing open
'

{ cycle circulating water system to closed cycle circulating water system
; for en 800 MWe PWR. System deste and equipment procurement for
! Bolence of Plant thermol cycle systems for two unit 1100 MWe BWR.
| System design and equipment procurement for gaseous rodweste system,

fuel pool cooling ed cleonup systems ed contoinment otmospheric' ,

control systems.

Recistroftons ,
,

| Registered Professional Engineer - Nuclear Engineerld Collfornio
Registered Professional Engineer - Mechanical Engineering, Colifornie

j

Professional Assoclotlens

American Society of Mec'honico! Engineers
National Society of Professtonel Engineers
California Society of Professional Engineers
National Microgrophics Association

%
TERA CCRPORATION
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DONALD K. DAVIS |
Monoger - Nuclear Sofety and Licording -

[
} ;

Education [
'

'

B.S. Nuclear Engineering, North Carolino State University f
'

Graduate ' Numerical Sciences, The Johns Hopkins University . 6 -

Studies
.

Summary of Experience !-
t.

Mr. Davis hos 15 years of nuclear engineering experience. He has monoged licensing |
programs for the NRC and has performed safety analyses for commercial power plants. j.
He has directed multiple discipline engineering groups evoluoting the design ospects of |
commerclot power plants including potential site hozords such as earthquakes and floods, !
structural ed mechanical design, electrical engineering, system performo,ce and reactor $

acore occident ionalysis. -Heels.on expert ein -nuclear licensing issues from o policy and
engineering viewpoint. At TERA Mr. Davis has been the Project Monoger for two key ,

"projects related to the Diablo Canyon nuclear plant; the performance of Seismic Design
Studies to verify the safety design basis of the plant and the development of on >

Earthquake Emergency Plan to address the potential effects of an earthquoke on
emergency plening activities. -

-

1979 - Present. Monoger - Nuclear Safety and Licensing, TERA Corporation. -

1972 - 1979 Chief, Systematic Evoluotion Program Branch,.NRC. Responsible for
the safety evoluotion of 11 older power plants in over 130 technical
Issues from seismic design to occident analyses.

Chief, Operating Recetor Project Branch, NRC. Responsible for 'the
licensing activities associsi.J with 15 po'wer reactors.

Technical Assistant, Division of Operating Reactors, NRC. Provided
technical direction to the licensing staff evoluoting operating reactors. t

Technical Support Section Leader, Office of Nuclear Reactor Regulo-
tion. Provided technical assistance and advice on policy issues to the .

Director and Deputy Director of Nuclear Reactor Regulatiw |
1

Project Monoger, Light Water Reactors, AEC. Responsible for the ,

licensing of nuclear power reactors for construction and operation. !
.

l
1967 - 1972 Reactor Engineer, Hittman Associateg. Responsible for the design and

safety analyses of several nuclear power plants and spent fuel shipping
containers. Conducted analyses of primary and secondary system '

- transients and loss-of-coolant occident analyses for several power reoc.
~

tor designs.

~ 1964 - 1967 Reseor.ch Assistant, North Carolina State University. Responsible for
dostmetry research associated with 10 kilowatt research reoctor and
30,000 Curie Cobolt-60 Irrodiator. . .

| **
.

h/ |
*
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Professionc! Affiliations and Honors [.

American Society of Mechcmical Engineers |' Tau Beta Pi, Engineering Honorary '

Sigma Pi Sigma, Physics i L..wery '

Phi Kappa Phi, Academic Honorary i
-
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NWILLIAM J. HALL " .,,

Principal Scientist ;

5.

, Education"

Ph.D. Civil Engineering, University of Illinois ,

M.S. Civil Engineering, University of Illinois t

8.5. Civil Engineering, University of Konses i( -University of California, Berkeley
-

.

!.

Summary of Experience

dr.Holl has had over 39 years of experience in the fields of structural engineering, I
structural mechanics and dynamics, soll mechanics, earthquake engineering, plastleity, j
fatigue, fracture mechanics, nuclear power, and civil defense including 33 years nn the ,

faculty of the Civil Engineering Department at the University of Illinois. 'He is author or
co-author of over IIS formal publications (books and professional articles) and over 150
moJor conso! ting reports, many of public record and wide distribution. He is editor for a
series of texts in civil engineering and engineering mechanics for Prentice-Holl, Inc. On
his own and as on associate of the late Nothon M.Newmark, he hos corried major
consulting engineering responsibility for projects in such creas os development of designi

criterio for hordened protective structures, physical vulnerability studies, vibration
studies of missile test stands, reactor containment structural design and onelysis, nuclear,

field test studies, review of structural criteria and designs for nuclear power plants and
equipment for seismic loadings, M-X system development, and the trans-Alaska pipeline
design.

- .

Professiono! Affiliations
,

Amerleon Society of Civil Engineers, Fellow, officer of local section oM numerous
committees

Americon Association for the Advancement of Science, Fellow
Earthquakefrigineering Restor.ch Institute . post. Director
American Concrete Institute
American Society of Engineering Educators
International Institute of Welding
Seismological Society of Americo
American Society for Testing and Materlois. .

Society for Experimental Stress Anolysis
International Association for Bridge and Structuro! Engineering
Illinois Society of Professional Engineers

,

National Society of Professional Engineers - c
Structural Engineers Association of Illinois
Applied Technology Council
National Science Foundation Advisory Committee on Earthquake Engineering

Honors j -

'
Who's Who in Americo
Who's Who in Engineering
Who's Who in the Midwest
Who's Who in Metels

%
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WILLIAM J. HALL Page 2"

.

Personallfles of the West and Midwest
-

s
Americon Men of Science
Engineers of Distinction
A.Epstein Memorial Award
Walter L.Huber ASCE Research Award -

Adams Memorial Award of the AWS
Holliburton Engineering Education Leodership Award of the University of Illinois College ,

of Engineering |
National Academy of Engineering
0.S. Delegation on Earthquake Engineering and Hazards Reduction to People's Republic of

Chino, National Academy of Sciences
Tou Beta Pi

- -Sigma Tau
Phi Koppo Phi
Sigma XI
Chi Epsilon ;

i
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ROBERT L. WILSON
;

' Senior'Vice President ,

i

l

* Education

M.S. ~ Nuclear Engineering, Purdue University
B.S. Aeronautical Engineering, Purdue University

Summary of Experience
f

Mr. Wilson has extensive experience in monogement of engineering, environmental and
licensing activities for power plants, mining projects and chemical industry projects. He
has managed numerous projects involving the design of various power plant systems and
studies of environmentalimpoets as a result of plant or mine operations. He has directed.

numerous monagement-consulting. projects for TERA ranging from development of Project !

Control Systems to Corporate Organizational Planning and Development projects.

1979 - Present Senior Vice President, TERA Corporation. Responsible for three divi-
sions of the firm providing environmental engineering, seismic onelysis
and monogement consultingnrvices.

.

1974 - 1979 .Vice President'ond Division Monoger, TERA Corporation. Responsible
for monoging multi-disciplined projects inc'uding lignite mining studies,
environmental assessm.ents, project monogement services, waste hand-
ling evoluotion, nuclear radiological assessments, emergency /
contingency planning, facilities licensing services, and computer
opplications projects.

' ~

1969 - 1974 Soeromonto Municipal Utility District (SMUD), Supervisor of Nuclear
Engineering. Full responsibility for nuclear engineering, environmental
assessment, and federol, state, or.d local licensing octivities for the , __

Rancho Seco Nuclear Project. Responsibility for administration of the
HSSS-contract ior-Rancho Geoo Unit.

1966 - 1969 Pier.: Engineer, Knolls Atomic Power Laboratory RAPL). Responsible
for monogement of operation and testing octivities for a nuclear power
plant facility.

Professional Affiliations

|Professional Engineer, Nuclear IEngineering, Stote of Cofifornio
j Member, American Nuclear Society member of Executive Committee of Reactor 'j

Operations Division 1

Member, Northern Collfornia Section, American Nuclear Society post Chairme and
member of the Executive Committee

Co founder and Choirnton of the Utilities Nuclear Cootings Work Committee, a national
organization with membership from all segments of the nuclear industry, currently
representing over 80 countries.

,

% \
. .
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CURT M. STALEY
Principal Engineer - Project Engineering ,

f
\ Edueotioni

'

' M.S. Structural Engineering, University of California, Berkeley
B.S. Structural Engineering, University of California, Berkeley

- Summary of Experience

Mr. Staley specializes in the development and applicotton of monogement rnethods and '

systems to large engineering and construction projects. His responsibilities have included
supervision and management of engineering design, field construction and project monoge-

-

, ment activities. His extensive experience has been applied to major petrochemical andi

power plant projects in the United States and abrood. |,

Project Engineering, TERA Corporation.
-

EngineerPrincipal1977 -Present -

Responsible for directing monogement services, including the design and
implementation of.monagementzsystems for large industrial projects.

,
,

1976 - 1977 Engineering Supervisor and Deputy Project Engineer, Bechter Power
Corporation. Responsible for all phases of tre civil design for the water
trectment and porticulate control oddition to o cool-fired power plant.
As Deputy Project Engineer, he managed the project team and was
responsible for coordinating client, vendor, and construction monoge-
ment activities.

1974 - 1976 Project Civil Engineer, Chemico (Africo), Inc. Responsible for all field
engineering activities, including document control, engineer / constructor
coordinction, quality control, contract administration, and client inter-
face for one of the worlds largest, LNG plants.

~ *

,
1968 - 1974 Senior Engineer and Group Leader, Bechtel Power Corporation. Leoder

in the onelysis and design evolution for the Mark 11 containment, reactor
building and asso~Tdfe~d~faciittifs~ Tor a 22uG-isii nwtem W. piedc
project. Other assignments included design and analysis of refining andi

petrocherrticolplant components and. systems .

.

1967 - 1968 Dynamics Engineer, General Dynamics Corporation. Developed mothe-
matical models, conducted onelyses, and directed laboratory testing
related to the structural dynamics of otrframes.

Recistrations
.

Registered Professional Engineer - California, Maryland ed Texas
!

AssocietJons

| American Society of Civil Engineers

|
Tau Beta Pi, National Engineering Honor Society

Awarhd
* *

,-
; # '

Awarded a National Defense Education Act Fellowship in Civil Engineering

% -

|
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. Project Monoger

%MM |
'

thiversithof Chicagoireering, Georgia institute of Technology ;
M.B.A.
M.S. k lear
B.5. Chemistry, Illinois Institute of Teerdwi ;

;

'

Summary of Exoerlence ;

Mr. Dougherty has more than 14 years of experience in the nuclear power industry. He j;
has monoged numerous projects for utility ed orchitect-engineer clients including !

lidensing, quality assurance, design review, and design engineering tasks. The plants for I
'

whleh these services were provided include both BWRs and PWRs ranging from the pre- ,

PSAR stage through backfit modification for operating plants. Among his more recent
projects have been the evoluotion of the QA program and implementing procedures for o .

utility,"the ' performance tef so9 design .evoluotion for :en .orchitect-engineer, and the
monogement of a project involving bockfit modifications during on outoge.

1982 - Present Project Monoger, TERA Corporation.

1973 - 1982 Monoger, Project Monogement Division, EDS POclear. Responsible for
all major nrojects in the western region including engineering design and
analysis, GA, licensing, and design reviews. Directed a staff of project
monogers who were responsible for specific projects.

Monoger, Utility Services, EDS POclear. Directed non-nuclear work in
the creas of project monogemer;t, environmental services, and monoge-
rnent consulting. Projects included pipelines and fossil-fired power
plasts.

Monoger, hieor Systems Division, ED3 POclear. Directed plant safety
evoluotions, prepared .tystem design criterio, fr.er.si,.4 design review
projects, and developeo Q A programs.

Supervising Engineer, klear Systems Division, EDS Nuclear. Wrote
and reviewed PSARs, FSARs, and ERs, performed safety onelyses, wrote
Q A procedures, developed licensing strategies, evoluoted NSSS bids.

1968 - 1973 Mechanical Engineer, Sorgent & Lundy. Responsible for A.E Interface
with NSSS vendor, developed system designs, wrote PSARs, wrote
specificottons, evoluoted bids.

~

.

Nuclear Anolyst, Sorgent & Lundy. Performed safety evoluotions and
dose calculations, performed numerous economics studies, onelyzed fuel
supply options, developed computer progroms for economic onelysis.

,

-
.
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FRAtE A.DOUCPERTY Page Two
;

Professional Affiliations and Honors |
*

American Monogement Association i

American Nuclear Society
ANS 3 Committee (Operations) i;
ANS 59 SA.,i.w. ittee (Diesel-generators) !

'
American Chemical Society, Midwestern Section,

Undergraduate Research Award g,
~

Professional Licenses i

~

Professiono! Engineer, Collfornia, NU-0021

.
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RICHARD P. SNAIDER
Senior Systems Engineer " .

..

7 Education ,

' B.S. Systems Engineerl ,U.S. Novel Academy t ,

M.B.A. Wharton School, Un versity of Pennsylvania |,

SummaryOf Experience ;

iMr.Snaider has fifteen years of experience in nuclear power, nine years of which have ,
,

been in the commerclol nuclear . field with emphasis on operation, maintenance, and
design, particularly as app!!ed to operatir:g reactor safety and licensing. .

, ;

;

1982- Present Senior Systems Engineer - TERA Corporation. Has participated in
several projects related to key technical issues, such as fire protection,
the control of heavy loods, and commitment trocking. Particular
emphasis has been in the area of nuclear plant system design and
operation. -

-

1

1975 - 1981 Senior Project Manager, Operating Reactors, Division of Licensing,
NRC. Responsible for monoging and performing review of licensing
issues for operating nuclear power plants. Assisted in developing
Commission policy regarding_ relaxation of 'icensing requirements on .

older and smaller power reactors. .
.

Task Manager, Unresolved Safety issues Program, NRC. Assigned
responsibility for developing and managing programs for resolution of
two safety issues, related to BWR Nozzle Crocking and Frocture
Toughness of Component Supports in PWRs. |

Senior Mechanical Systems Engineer, Systematic Evoluotion Pr.ogram,
NRC. Responsible for safe shutdown reviews on the three Mk.1 BWRs 1

Included in the program. Arm assisted in reviews regarding the |
qualificaticin of equipment to w!?hstand post-occident harsh environ-
ments, as well as materiots and mechanical topics. - - - ~ ~~ [

i

1973-1975 Project Engineer, Generation 1 Engineering Department - Jersey Centrol
Power & Light Company. Served as JCP&l. coordinator, with General
Public Utilities Service Corporation and Burns and Roe, Inc., on large
facility modification involving design and construction of new liquid,
solid, and gaseous rodwcste treatment facilities for the Oyster Creek
Nuclear Generating Plant. , Responsible for selection, purchase, and

, installation of a system to treat chromoted wastewater from the Oyster
,
' Creek forus. Served as an assistant to the Oyster Creek Maintenance

Engineer during refueling outoges, supervising seven crews of personnel
in the occomplishment of assigned tasks on plant safety systems,
auxiliary systems, and turbine systems. ;

1964 - 1973 Officer, U.S. Navy Served aboard three submarines in positions of
increasing responsibility, including two deportment head tours. Awarded
Navy Commendation Medal and Navy Achievement Medal, among others.

i
. Professional Affiliction
1 -

| American Nuclear Society

10/20/82
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LIONEl D. BATES,P.E.
Principal Associate Engineer j"

..

EDUCATION
1-s

Grodoote Westinghouse Nuclear Plant Engineering School i
'

M.S. Mechanical Engineering, Bringham Young University i

B.S. Mechanical Engineering, Bringham Young University I

.

SUMMARY OF EXPERIENCE .

Mr. Bates hos extensive experience in the design, manufacture and test of !
Instrumentation and control systems for nuclear power plants.-

,

1981 - Present Principal Engineer. Provides expertise in reviews involving nuclear f.

plant electrical, instrumentation and control,systemq. ;

1977-1981 System Design Group Manager - NUTECH. Directed the activities
of electricol, Instrumentation and control engineers in the design of
safety-related systems for nuclear power plants. These systems
included safety relief volve monitoring, containment temperature
monitoring, post-occident sampling, emergency power systems,
hydrogen recombiner control and other similar plant electricol,

,

instrumentation and control (l&C) systems. Mr. Bates otsoL d|7eCted
octivities in the creo of equippment qualification including the
development of "O" lists, evoluotion of qualification status and the,

development of quellfication programs for Class IE equipment.

As a Senior Engineer at Nutech, Mr. Bates has lead technical
responsibility for modificottons to I&C systems for Susquehanno I,
Loguna Verde, Fermi 2 and LoSolle 1. These. modifications were
mode to the NSSS systems and included testability, safety relief

_ ..
vol= mtset and aver _ thirty 00)_others of_vorying_ scope _and u .

complexity. -

,

1973-1977 Westinghouse Electric Corporation, Idaho National Engineering Lab
,-.

While employed by Westinghouse Electric at the Naval Reactor^

Focility (NRF), Mr. Bates quollfied as Engineering Officer of the
Watch (EOOW) of the AlW Prototype. He also quellfled end
functioned as Nuclear Plant Engineer (NPE), and Emergency

,

Director. His responsibilities of NRF were of the monogement level
for the operation and maintenance of the reoctor plant, and for the
trotning of nuclear navy personral. While at teF, Mr. Bates
participated in numerous plant start-ups, shutdowns, obnormal
events / transients, and site emergencies (actual and training drills). ;

San Diego Gas & Electric Company.1972-1973 Associate Engineer -

IResponsible for the forecasting of gas supply and demand, and for
thd econbmic justification of projects involving gas transmission and
storoge.

' .
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ROBERT L. CUDLIN
N. Principal Nuclear Systems Engineer * .. -

Education
~

J.D. Georgetown University Low Center
M.S. Nuclear Engineering, The Catholic Universitys *

B.S. Mechanical Engineering, Cornell University.

Summary of Experience

Mr. Cudlin has over nine years of experience in the nuclear energy field. He had direct ;

involvement at the Cangressional level with the policy oversight and budget authorization
'

for the NRC and development of nuclear energy legislation. At the NRC he monoged the .;
containment research program ard was Chairman of the Containment Research Review .

Group. . He also directed multi-disciplinary engineering groups in assessing methods for
combining dynamic responses, the analysis of hydrodynamic forces in pressure-suppresion
containments, the development of a reactor safeguards program, and the environmental
<qualificction of'sofety'related equipment. Most recently he was part of the NRC's TMI
recovery team and a member of the Lessons Learned Task Force. I

f

1980 - Present Principo! Nuclear Systems Engineer, Systems Engineering Operations, f
TERA Corporation. |

t

1979 - 1980 Principal Technical Staff Member, Subcommittee on Nuclear Regulation, i

U.S. Senate. Provided technical analysis and advice on nuclear energy ,

policy issues ,and legislation to the members of the Subcommittee. '

1972 - 1979 Program Monoger, Office of Nuclear Regulatory Research, NRC. I,

Responsible for managing NRC's containment safety research program. [ 1

This included major experimental studies ed molytical model develop-
ment for pressure-suppression containment dynamic foods. Also respon-

;

sible for interfacing with International containment research programs
such as Marviken I and 2, Battelle C and D, GKSS and JAERI.

'
Technical Assistant, Division of Operating Reactors, NRC. Assisted in
1he direction of the technical stcff for the evoluotion of operating -

'
reactors..

Technical Assistant, Office of Nuclear Reoctor Regulation, NRC.
Provided technical assistance and advice on policy issues to the Director
of Nuclear Reactor Regulation.

Systems Analyst, Containment Systems Branch, NRC. Responsib'le for
technical licensing reviews of nuclear power plant containments. Was .

,

lead reviewer on BWR Mark I, il and ill type containments including
,

-

ossessment of suppression pool dynamic foods. Also lead stoff person for
development and promulgation of 10 CFR 50.44, Standards for Combue--

tible Gas Co.. trol Systems in Light Water Cooled Power Reactors.

Honors , ,

Too Beta PI Engineering Honorary

Publications

"Recent Considerations of Pool Dynamic Loads in Pressure-Suppression Conto. s,"
presented at IAEA Conference in Cologne, West Germany, December 1970) ,

TERA CORPCRATION!
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PENRY J. GEORGE
Senior Mechanical Engineer

,

s Education 1

,

Graduate Study Noelear Engineering, Catholic University
Administrative Science, University of Alabamo jM.A.5. Mechanical Engineering, The Johns Hopkins University ,

B.S.'

'
;.

| iummary of Experience

hAr. George has eight years experience in the licensing and evoluotion of nuclear power
piants and three years experience in general inessaical engineering on defense projects.!

At TERA he has monoged and performed technical work on various engineering analyses |and. design verificottons. At the NRC, he directed a multidisciplinary engineering group ;

which established adeqoote moosores for the control of heavy loods throughout the plant;
served as group leader for o review team that evoluoted the odequacy of protection from
fires at a large number of operating facilities, and evoluoted the odequacy of ovellable
systems and equipment to ochieve safe shutdown under various conditions. His defense-
related work involved experience in reliability engineering, system fort plans, sampling
plans, feiture onelysis, and component quollfication testing. He hos extensive training in
nuclear plant systems and reliability engineering.

Senior Mechanical Engineer - TERA Corporation1981 -Present ,
'

'

Senior Engineering Systems Analyst, NRC. Served as Task Monoger
.

1779 - 1981 on a major unresolved generic issue monoging the efforts of a multi-
disciplined engineering group to analyze the radiological and system -

operational consequences of various postulated events.

Engineering Systems Analyst, NRC. Served as group leader of a1974 - 1979 multidisci'plinary review team in evoluoting the effects of fires at
.. nuclear power f acilities. These reviews included detailed site visits,
reviews of facility drawings, and onelysis of plant system responses
to the offects of fires. Performed quality ass'sronce tasks, including '

review of utility and vendor quality assuronce programs, equipmenti

and system test programs, procedures to implement the test pro- '

gram, and technical specificotlon surveillance regJirements.'

Mechonical Engineer, U.S. Army Missile Command. Responsible for
l 1971 - 1774

providing engineering support during the development and produck-
tion phases of various missilet systems. In this copocity, heI

developed re!! ability models, established programs for system
occeptance and qualification testing and reliability assessment, and, ,

i

evoluoted test and operational failures,

i
.

* .

e
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JOSEPH A.MARTORE .. >
'

Senior Engineering Mechanics Engineer"
|.

EDUCATION
' s

Civil Engineering, Mossochusetts Institute of TechnologyM.S.
Civil Engineering, Mossochusetts institute of TechnologyB.S.>

! M.B.A. Candidate George Washington University
,

'

.

SUMMARY OF EXPERIENCE

Mr. Mortore has over eight years of engineering experience, with on emphasis an nuclear ,

+

power plant design, construction, and licensing. At the MtC he monoged the safety and
environmental reviews for operating license applicotlans, and performed technbol reviews '

and evoluotions of operating reactor safety issues. He hos also had lead responsibility for
>

the structural, mechanicol, seismic, and accident smolysis and design of nuclear plant
i

facilities.

1981 - Present Senior Engineering Mechanics Engineer - TERA Corporation

i Technical Assistant to the Director, Division of Licensing, NRC.1777 - 1981
Coordinated and reviewed tFie technical and project monogement efforts:

related to the licensing and safe operation of nuclear plants. Provided
presentations of a variety of technical and safety matters for Congres-
sional, Commission, ASLB, ACRS, and industry meetings.

'

Licensing Project Monoger, NRC. Managed and participated in the
safety and environmental review and evolvation of applications for

>

operofing licenses.

Structural Engineer, NRC. Responsible for the review, analysis, and
evoluotion of structural, mechanical, and seismic safety issues for>

Evoluoted and recommended design cri- :operating nuclear facilities.
terio, octed as the principal NRC witness on these issues of pubile ;

hearings and before ACRS, porticipated in the NRC sponsored research
octivities, and monoged technical casistance programs.

~

I

Structural Engineer, Stone and Webster Corporation. Resporsible for the1776 - 1777
onelysis and design of nuclear power plant structures, systems and
components. Emphasis on soil-structure interaction and seismic engi-

:

neering.

! Field Engineer, North East Post-tensigning Consultants, Inc. Responsible1773 - 1976
for structural design and construction monogement of bridges and office
buildings.

|
'

AWARDS AND PROFESSIONAL AFFILIATIONS
. .

NRC Special Achievement Award for superior efforts associated with his review of the
seismic and structural lasues related to the General Electric Test Reoctor

Registered Professional Engineer, Rhode island
American Society of Civil Engineers
Earthquake Engineering Research Institute

TERA COidCRATION
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ROBERT C. SNYDER ".. ,
'

Project Engineer
.

, SUMMARY OF EXPERIENCE ;
'

x
N |

'

Mr. Sn is Nghly qualified in the field of facilities design ond construction. He has
wor extensively in the design and onelysis of waste treatment systems for nuclear ,

power plants and industrial manufacturing plants. In addition, he has had overoll project
monogement experience from formulation of concept through construction, stort-up and '

i

operation. Control of A&E efforts, construction operations; budgets; subcontractst !

purchasing; and equipment design cre elements of his expertise. His experience has -

included mechonical and electrical design of facilities, eyvipment and processes for |
rodweste and hoovy industrial manufacture.

,

Present Project Engineer, Weste Monogement Services Division TERA Corporation. ,

Responsibilities include evoluotion and design of rodweste focjilties, process-
'

res,.ond equipment.with emphasis on operations and maintoinobility. -

' '

1977-1980 Principle Engineer, Hittmon Nuclear & Development Corporation, Columbio,
Maryland. Provided design concepts and engineering onelysis for oil HNDC;

| octivities. Fields of endeavors covered; solidification systems, storage
facilities solidification machinery; and casks. Particular tasks covered:

,

powdered resin dewatering equipment, pumping systems, structures, mochine
,

design mechanical and pneumatic conveyors, electrical control, filtration
equipment, ion exchange equipment, process, system and equipment specifi.

;| cotions, shipping cask safety onelysis, hydroulic and pneumatic power units
|

,

and controls, Instrumentation and others. -

; 1966-1977 Project Monoger, Assistant Division Engineer, Plant and Focilities Engineer,
Kaiser Aluminum & Chemical Corporation, Ookland, Co!!fornia. Projects'

included construction of costing, ' extrusion, fabricating facilities, water and
air pollution control ord complete processing plants. Consulted with foreign
offiliates, and Saudi industrial Development Fund. Performed new plant
planning function. Controlled multi-million dollor projects from concept to

..ssor.$-up. Supervised.A&E ond Construction, operations directly and through
,

subordinates.-

4

'

1962-1966 Vice President, Division Monoger Container Division, The Baltimore Steel
Company, Baltimore, Maryland. Designed, tested and fabricated military and
engine containers for componies such as General Dynamics, Kholmorgen,
Nortronics, Mortin, General Electric, Westinghouse, North Americo Aviation,

; Pratt & Whitney Aircrof t, Thiokol, U.S. Navy, U.S. Army, and others.
.

1959-1962 Chief Engineer, Charles T.Brandt, Baltimete, Maryland. Duties involved
overall supervision of Engineering Department engaged in design of fatiricot-
ed metal products, mochinery, milltory and commerclol vehicle cornponents,
process equipment end orchitectural products.-

.
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:MICHAEL B. AYCOCX
'

!
*

Project Monoger .,

I
i

l
' EDUCATION ..

I

Groducts Studies Nuclear Engineering, Catholic University !
8.5. Aerospace Engineering, U.S. Novel Acc.Tv ;

'
SUMMARY OF EXPERIENCE
. .

Mr. Aycock has eight years of experience in the federal regulation of commercial nuclear !

power plants. Since joining TERA Corporation, he has managed and porticipated in o !

number of projects with nuclear utility clients. This includes acting as the Project j ,

Monoger ond/or principal engineer on projects involving the evoluotion of heavy food
handling operations of nuclear power plants. At the NRC he has developed progroms for !

!resolving important generic safety issues encompossing numerous technical disciplines and
.hos participated in directing the efforts necessory to carry out the programs. He hos otso .'
monoged the safety reviews of nuclear power plant construction permit and operating
license opplications.

1980 - Present Project Monoger - TERA Corporation
~

1972 - 1980 Deputy Director, Unresolved Sciety issues Program, NRC. Responsible
for planning ond-corrying out the highest priority NRR tasks oddressing.

i generic safety issues.

Technical Assistant, NRC. Coordinated and reviewed the technical
efforts necessary to develop proposols and recommendations to assist in
the formulation of policy by Director, Office of Nuclear Reactori

RegulatiorA with principal participation in the formulation of policy on
generic suety issues. Acted as the principal NRC witness on generic-
safety issues of public hearings ossociated with licensing nuclear power
plants.

. Licensitw8toject..Monager, .NRC. ,Monoged the activities associated
with the safety review and evoluotion of opplications for construction
permit and operating licenses.'

>

AWARDS

Received NRC Meritorious Service Award.In 1979 for outstanding performance in the
development, organization, lenplementation and monogement of the NRC Generic lasues
Program. -

,

Received NRC Speclot Achievement Award in 1976 for superior efforts associated with
his performance as Project Monoger for the safety review of the Indiano Point Unit 3
operating license application.

,
,

'

'. .

PROFESSIONAL AFFILIATION

American Nuclear Society
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CFRISTIAN P. MORTGAT '.. -

Senior Engineering Mechanics Engineer i

t.

|s

Education !

Ph.D. Civil Engineering, Stanford University i
-

Geotecimical Engineering, Stanford University I

+ i

M.S. Structural Engineering, Stanford University )
B.S. Civil Engineering Tennessee Technological University

1

.

!Summary of Experience i

r ,

Dr. Mortgot has a brood background in probabilistic earthquake engineering that ranges ! I*

*ifrom cructural analysis for buildings.and eorth doms to the development of seismic
} |

j

hozord maps. Dr. Mortgot has developed a unique Boyesian risk onolysis methodology and
'

has studied earthquake response spectrum shapes and their ottenuation. He has directed .

or participated in major seismic risk onelysis projects for Costa Rico, Nicorogvo, Alaska,
and Algerlo. He has published numerous articles and reports in these oreos and has served

'

as m independent seismic risk consultont to severo! componies. Developed a methodr,!ogy
based on expert opinion solicitation for computation of seismic hozord in the Eastern '

United States. The procedure was opplied in the NRC Systematic Evoluotion Program
.

, ,

cimed of evoluoting the seismic design margin of nine older nuclear power plants in the '

Centrol and Eastern U.S. Developed a Monte Carlo opproach to define the seismic hozord .

|
of a site on on event specific basis. The opprooch was used to determine the seismic input i
in the NRC Seismic Safety Morgin Research Program. |
1977 - Present Project Monoger. Earthquoke Engineering, TERA Corporation. Respon- i

sible for several major seismic risk onelyses, including one directed at all
the Department of Energy (DOE) facilities.

~ "'

1976 - 1977 Earthquake Engineer, WeoEword-Ch Consultants. Porticipated in o
seismktisk enolysis of the Gulf of Atoska for offshore drilling plot- t

'
forms.1

| 1973 - 1977 Research Affiliate, Stonford University, J. A. Blume Earthquoke Engi.
neering Center. Developed new techniques to chorocterize the frequen-'

cy content of postulated earthquake motions and developed unique ',

|
opprooches to calculating seismic exposure.

-
Professiono! Associations

,

'
American Society of Civil Engineers
Earthquake Engineering Research Institute

.
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CFRISTIAN P. MORTGAT Page 2
.., ,

1

*

Pubtlections

Journo! Papers,

$4ortgot, C. P., " Seismic Risk Analysis, o Genero! Approoch," Pon American institute of i

Geography and History, Reviste Geofisico, December,1976.

Mortgot, C. P., and Shoh, H. C., "A Boyesian Model for Seismic Hozord Mapping."
Bulletin of Seismological Society of Americo. (in publication).

Papers Presented of Conferences |.

Kiremidjian, A., and Mortgot, C.,"A Prnbobilistic Approoch for Seismic Lood Determino- !
tion," ASCE-EM Specialty Conference on Probabilistic Methods in Civil Engineering, i

Stanford, Collfornia, July,1974. j

Mortgot, C. P., and Shoh, H. C., "An intensity Scale for Earthquokes," The Fif th European
'Conference on Earthquake Engineering, istonbul, Turkey, September,1975.

Shah, R C., Mortgot, C. P., Kiremidjien, A.,_ond Zsutty, T., "A Study of Seismic Risk for
Nicaragvo," The Sixth World Conference on Earthquake Engineering, New Delhi,
India, January,1977.

Mortgot, C. P., and Shah, K C., "A Study of Stable Earthquake Parameters," The Sixth !
World Conference on Earthquake Engineering, New Delhi, India, January,1977. |

.

Mortoot, C. P., and Shoh, R C., " Stable Seismic Design Porometers," ASCE/EMD |

Specialty Conference at North Carolino State University, May,1977.

Mortgot, C. P., Potwardhon, A. S., and Idriss, I. M., " Influence o'f Seismicity Modeling on
Seismic-Exposure Evoluotion."-Seventy-TNrd-Annual Meeting of the Seismological

'

'

Society of Americo, April 6-8,1978.

Mortgot, C. P., and Shoh, K C.,"A Boyesian Model for Seismic Hozord Mapping-A Case
for Algerlo." Sixth European Conference on Earthquake Engineering, Dubrovnik,
Yugoslavio, September,1978.

Other Publicottons
,

Shoh, R C., Mortgot, C. P., Kiremidjian, A., and Zsutty, T. C.,"A Study of Seismic Risk
for Nicarogvo, Port I," Technical Report No.11. The John A. Blume Earthquake
Engineering Center, Department of Civil Engineering, Stanford University, January,
1975.

Shoh, K C., Zsutty, T. C., Krawinkler, K, Mortgot, C. P., Kiremidjian, A., and Dixon,
J. O., "A Study of Seismic Risk for Nicorogvo, Port II," In two volumes, Technical
Report No. I2A and No.128, the John A. Blume Eorthquoke Engineering Center,
Department of Civil Enginering, Stontord University, March,1976. |

Mortgot, C. P., " Finite Element Analysis of Emb5kments'on Weak Clay Foundations," |
'

Engineer's Thesis, Stanford University, Collfornia, June,1976.

%
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I
Mort , C. P.,"A Boyesion Approach to Seismic Hazard M Development of Stable j

orometers," Ph.D. Dissertation, Stanford University, nio, December,1976. !
'

!Mortgot, C. P., Zsutty, T. C., Shah, H. C., and Lubetkin, L., "A Study of Seismic Risk for
Costa Rico." Technical Report No. 25, The John A. Blume Earthquoke Engineering
Center, Department of Civil Engineering, Stanford University, April,1977.

,

. Mortgot, C. P., and Shoh, H. C., "A Study of Seismic Risk for Algerlo." Technical Report i
No. 28, The John A. Blume Earthquake Engineering Center. Department of Civil !
Engineering, Stanford University, March,1978. t.
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' ' 'JORMA ARROS -

Structorof Engineer
*

.
,

!

Education
'

.
.

.

Ph.D. Civil Engineering, Stanford University '
(condidate) >
M.S. Engineering, Helsinki University of Technology, Helsinki, Finland [
B.S. Engineering, Helsinki, University of Technology, Helsinki, Finled j.
Summary of Experience

Mr. Arros hos experience in research ed analysis in the nuclear engineering field. He has l'
conducted onofyses of both the dynamics of structures under earthquake conditions and a
finite element model of groundwater seepoge. He has otso analyzed pressure vessels using
structural analysis computer programs. .

1980 - present Structural Engineer, TERA Corporation. Responsible for seismic hozord
onelysis codes. *

*

i
1978 - 1979 Consulting Engineer, Wortsilo, Inc. Consulted on a study of mothemati- I

col modeling of paper web thTough a paper spiltter. i

1977 .1978 Research Engineer,' Technical Research center of Finland. Pnformed ;-
research in the Nuclear Engineering Laboratory and onelyzed structures )
under earthquake conditions, groundwater seepoge ond. pressure vessels. [

t
1974 - 1977 Teoching Assistont, Helsinki University of Technology j

Presentofions/ Publications
.

,

" Coupled Vibrations of a Structure and Fluid Excited by Pressure Shocks " presented to,

the Tor,ical Meeting on Nuclear Power Sofety in Brussels,1978. Also published in Nuclear
Technology, December 1979.

,
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kENtETH W. CAMPBELL -

Senior Earthquake Engineer
,,

x ..

'

Education
-

.

.

Ph.D. Soll Mechanics Engineering, University of California.

M. S. * Soll Mechanics Engineering, University of Californio .

jB. S. Engineering, University of Californio
-

.

Summary of Experience },
"

|
.

*

Mr. Campbell hos ten years experience in soll mechanics engineering, in addition to.

responsibilities that have included shallow seismic geophysical surveys, and seismic risk
-

,

and seismicity studies, he has been involved in research in the fields of Boyesion seismic i

risk analysis and investigated earthquake site effects. Mr. Campbell has published |

extensively in these and related sees ed has served as on Independent seismic risk
consultant to several companies.

i

"if78 Present . Senior: Earthquake Engineer, TERA Corporation. Responsible for seismic
risk onelyses and other geotechnical studies. ,

1978 Research Engineer, J. H. Wiggins Company. Responsibilities included
the development of a Boyesim seismic risk mop of Califomio based on
geologic data on major faultrin Collfornia ed odjacent areas.

Consulting Earthquake Engineer. Responsible for shallow seismic geo-
physical surveys, seismic risk and seismicity studies, design earthquoke
motions, site response onelyses, and chorocteristic site period determin-
otions.

1977 - 1978 Postdoctoral Scholar, University of Californlo. Conducted research in
the fields of Boyesian selsrpic risk analysis, earthquake site effects,
seismic reliability of Ilfeline systems, and the correlation of the seismic
velocity of near surface deposits with geology, depth and soli type.

; . . _ - _ . _ _

1973 - 1978 Earthquake /Geotechnical Engineer, LeRoy Crandoll and Associates.
Participated-in the onolysis and design.of building foundations, and the
performece of seismicity and seismic risk studies, seismic geophysical-

surveys and their analysis, liquefaction analyses, chorocteristic site
period studies, and seismic site response analyses.

I 1972 - 1973 Research Geophysicist, National Ocemic ed Atmospheric Administro-
tion. Responsible for research in engineering seismology and earthquake<

seismicity and risk. Developed site-dependent earthquake Intensity.

distributions of large earthquakes.'
,

Professional Affiliations
.

American Society of Civil Engineers
: Earthquake Engineering Research Institute

Seismological Society of Amer 1co!

| Tou Beto Pi, Nationo! Enginee, ring Honor Society
International Society of Soils and Foundation Engineering

|

'
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Publicottons !

Duke, C. M., J. A. Johnson, Y. Khorror, K. W. Campbell, and N. A. Malptede, Subsurfoce
Site Conditions and Geology in the San Fernando Earthquake Area, School of :

,,

Encineerino and AppIIed Science, University of California, Los Angeles, (UCLA- ;

ENG-7206),1971.

Campbell, K. W., An Empirical Earthquake Intensity Funetton in Bedrock, M.S. Thesis in
Engineering, University of California, Los Angeles,1972.

'

Perkins D. M., S.T., Harding, K.W. Campbell, and A.F. Espinoso, Studies of Site
Amplification in Son Fernando, Proceedings of the Microzonction Conference,. ,

University of Washington, Seattle, vol. II, pp. 910-927, 1972. i
i

Campbell, K. W., Site Properties and Bedrock Intensities in the Son Fernando, Californio -

. Earthquake of February 9,1971, in Earthqueke Research in NOAA, 1971-1972,
edited by J. C. Stepp,' Environmental Research Laborofories, National Oceanic and :

Atmospheric Administration, Boulder, Colorado, (NOAA TR ERL 256-ESL 28), p. S4,
1973.

Algermissen, S. T., D. M. Perkins, W. Rinehort, K. W. Campbell, and M. Hopper, A Study
of Earthquoke Losses in the Los Angeles, California Area Environmental Research
Laborotories, National Oceanic and Atmospheric Administration, Bouloer, Colorodo 4

(prepored for HUD),1973.

Campbell, K. W. ed C. M. Duke, Bedrock Intensity Attenuation and Site Factors from San
Fernando Earthquake Records, in Optimization of Water Resource Systems
incorporatino Earthquake Risk: 1973 Contributions, edited by C. M. Duke and 5. F.

.

Jacobsen, University of Californio Water Resources Center, Contribution No.141,
pp. 81-114,1973.

Duke, C. M., J. A. Johnson, Y. Khorroz, K. W. Campbell, and N. A. Malptede, Subsurfoce
Site Conditions in the Son Fernando Earthquake Area, in The Son Fernando,
Cot;fornio. Earthquake of February.9,.1971, (EERl/NOAA), Vol.118, 785-799,1973.

Campbell, K. W. and C. M. Duke, Bedrock Intensity Attenuation and Site Factors from San
Francisco Earthquoke Records, Bull. Seism. Soc. Am.,64:173-185,1974.

Campbell, K.W. and C.M. Duke, A Reply to o Discussion of Bedrock Intensity -
Attenuation ed Site Factors from San Fernando Earthquoke Records by P.C.
Jennings, Bull. Seism Soc. Am. 64:2009-2010,1974.

Campbell, K.W., A Note on the Distribution of Earthquake Domoge in Long Beach,1933,
Bull. Seism. Soc. Am., 66:1001-1005, 1976.

Egucht, R. T., K. W. Campbell,* C. M. Duke, A. W. Chow, and J. Paternino, Shear
Veloc;tles and Near Surfoce Geologies at Accelerograph Sites That Recorded the
San Fernando Earthquoke, School of Engineering and Applied Science. University of
California, Los Angeler,(UCLA-ENG-7653),1976.

%
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Publications. Cont. ,

i
Campbell, K.W. srsd C.M. Duke, Correlations Among Seismic Velocity, Depth and .

! Geology in the Los les Area, School of Engineerino and Applied Selence,;

University of Californio, Angeles, (UCLA-ENG-7662),1776.,
J ,

Duke, C. M., R. T. Eguchi, K. W. Campbell, and A. W. Chow, Effects of Site on Ground ;

Motion in the San Fernando Earthquoke, School of Enoineerina and Applied Science.
University of Collfornio, Los Angeles,(UCLA-ENG-7665),1776. .

'

Campbell, K.W., Design Earthquakes Based on the Statistics of Source, Path and Site
|Effects, Proceedings of the 6th World Conference on Earthoooke Engineerina, New

.- Deihi, indio, voi. 2, 2-s i - 2-33, i,77. j

Duke, C. M., R. T. Eguchi, K. W. Campbell, and A. W. Chow, Effects of Site on Ground
!

Motion in the son Fernando Earthquake, Proceedings of the 6th World Conference on
.

: Earthouoke Enotneerino, New Delhi, India, vol. 2, 2 93 - 2-99,1977. -
.

Eguchi, R.T. and K.W. Campbell, Seismicity and Site Effects on Earthquoke Risk,
.

| Proceedings of the 6th World Conference on Earthovoke Enaineerina, New Delhi,
t

Indio, Vol. 2, 2 377 - 2-404, 1777.

Campbell, K. W., The Use of Seismotectonies in the Boyesian Estimation of Seismic Risk,'

School of Engineering and Applied Science University of California, Los Angeles,
(UCLA-ENG-7744),1977.

,

Campbell,K.W., Geotechnical Correlations of in Situ Seismic Velocity in Southern
California, Proc. of Two Day Symposium on Livino With the Seismic Code,
Structural Engineers Assoc. of 50. Calif., Los Angeles, March 7 & 14, 5en. I--

' Chorocteristic Site Period, Sect. 8, pp.1-13,1978.;

.

Campbell, K. W., An Estimate of Recurrence Times from Seismotectonte Deto on a Foult,
in Geotoote Guide and Encr. Geology Case Histories. Los Angeles Metropo!! ton Area,
ist Annuoi Calif. Sect. Meeting, Assoc. of Engr. Geof., May 12-14, 1778, Los'

Angeles,.pp.610l 19.71
>

|
Campbell, K.W., Lifeline Reliability and Seismic Risk, (Summary), Proc. of Lifeline

,

~

Earthoucke Encineerina Workshop. Earthquoke Engineering and soli Dynamics
Conference and Exhibit, Posodeno, Calif., June 19-21,1978, Geotechnical Engineer-

'

Ing Div., ASCE, Vol. Ill,1978.

Campbell,K.W., Empirical Synthesis of Seismic Velocity Profiles from Geotechnical
| Data, Proc. Second International Conference on Microzonction. Nov. 26-Dec. I,' *

I978, Son Francisco, Vol. II, pp. 1063-1075 1775. . ,

Campbell,K.W., R.T. Eguchi, and C.M. Duke, Reliability in Lifeline Eart%uoke;

Erigineering, Americesn Society of Civil Enoineers Annual Convention and Exhibit,
October 16-20, Iris, Chicogo, Preprint 34Z7, Iris.''

.
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Publientions. Cont.
-

Campbell,K.W., A Boyesion ' Procedure ior . incorporating Seismotectonics in t'he !

Estimotion of Seismic Risk on o Foult, Proc. ASCE Speciotty Conference ons !

Probabilistic Mechanies and Structural Reliabi:ity, January 10-12, 1777 Tucson, |*
-

Arizono, pp. 270 274,1777. ,

' |
Campbell, K.W., R.T. Egucht and C.M. Duke, The Use of Reliability in Lifeline ,

Earthquake Engineering, Proc. ASCE Soeefolty Conference on Probabilistic i

Mechontes and Structural Reliobility, January 10-12, 1777, Tucson, Arizono, pp. 305-
310, 1777.

,

t'* Presentations

" Subsurface Site Conditions and Geology in the San Fernando Earthquoke Areo," Presented !

of the San Fernando Earthquake Conference, Los Angeles, February,1972 (With
'

|3. A. Ahnson).
1

" Bedrock Intensity Attenuotton and Site Factors from San Fernando Earthquoke Records," i
-

Presented at the 68th Annual Meeting of the Seismological Society of Americo,' |

Golden, Colorodo, May,1973. .

" Distribution of Earthquake Demoge in Long Beach in 1933 os Related to Propogotion ond. -

Site Effects," Presented at the 70th Annual Meeting of the Seismological Society of
Americo Los Angeles, March 1975.

'

"A Comparison of Linear and Psuedo Nonlinear Methods of Site Response Analysis," !
Presented of the 70th Annual Meeting of the Seismological Society of Americo, Los

:Angeles, March,1975 (M. Lew, Speaker).

" Site Effects in Earthquakes," Presented at the meeting of the Los Angeles Section of the
American Society of Civil Engineers, Los Angeles, April,1976 (with C. M. Duke and
R. T. Eguchi). ,.

*

" Design' Earthquakes'Bosed on e Domoge Thenhold. Level," Presented at the 71st Annual
.

'
Meeting of the Seismological Society of Americo, Edmonton, Alberto, Conodo, May,
1974.

'Boyesion Estimotion of Seismic Risk," Presented of the 72nd Annual Meeting of the
Seismological Society of Americo, Socromento, Californio, April,1977.

" Correlations Among Seismic Velocity, Depth and Geology in the Los Angeles Areo,"
Prnented of the 72nd Annuoi Meeting of the Seismological Society of Americo,

~

Socramento, Californio, April,1777.

'The Use of Seismotectonics in the Boyesion Estimation of' Seismic Risk," Presented of
the J. H. Wiggins Company, Redondo Beoch, Californio. October,1977.

.

!
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Presentottons. Coet.
r

t 1"Ifoyesian Estimation of Selsmic Risk on a Foult with Emphasis on Lifeline Systems,
Presented at the Two Day Course on Seismic Risk Analysis, EERI, Univ. of So.

'

Calif., Los Angeles, February 8 and 9,1978.'
|;

f |"Geotechnical Correlations of in Situ Seismic Velocity in Southern Californio," Presented ' '

~ of the two Evening Symposium on Living with the Seismic Code, SEAOC, So. Calif. !

Section, Los Angeles, Collf., March 7 & 14, 1978, Senion I, Chorocteristic Site g
;

Period.

"Geotechnical Correlations of in Situ Seismic Velocity in Southern Californio," Presented f
of the 73rd Amuel Meeting of the Seismological Society of Americo, Sparks, !

!.

Nevado, April 6-8, 1978.

"The Use of Seismotectohics in the Boyesion Estimation of Seismic Risk," Presented at
the 73rd Annvol Meeting of the Seismological Society of Americo;Sporks, Nevado,
April 6 8,'l978.>

" Lifeline Reliability in Seismically Active Regions," Presented at 73rd Annvol Meeting of
the Seismological Society of Americo, Sporks, Nevado, Apr*! 6-8, 1978, (R. T.
Eguchi, speaker).

"Geotechnical Considerations of the Seismic E$rsign Code," Presented .at Port!and State
University, Portiond, Oregon, May 22,1978.

" Lifeline Reliability and Seismic' Risk," Presented at the Lifeline Earthquake Engineering

|
Workshop Session, (Ponetist), Earthquake Engineering and Soit Dynamics Conference*

' and Exhibit, Geotechnical Engineering Div., ASCE, Posadeno, Calif., June 19-21,
1978.

-

" Empirical Synthesis of Seismic Velocity Profiles from Geotechnical Dato," Presented of
the Second International Conference on Microzonation, San Francisco, California,
November 26-December I,1978. '

.,

"A Boyesian Procedure for incorporating Seismotectonies in the Estimation of Seismic
Risk on a Foult," Presented at the ASCE Specialty Conference on Probabilistic
Mechanics and Structural Reliability, Tucson, Arizona, January 10 12, 1777.
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NORMAPO_ A.BERtBE
Senior Engirieering Systems Analyst . . , , ,

\ ;
,

Eduention i !
;

- l
'

M.S. hchanical E ineering, University of New |'-.viire

|
*

8.5. Astronautical ineering, U.S. Air Force Academy

;Summary of Experience .

Mr.Berube has extensive technical experience in the design and application of energy I

-

In addition, he hos over five years experience inrelated systems molysis programs.
e,omputer programming ed dato monogement projects related to the development of |

imolytical models to support energy technology development.
I

1981 - Present Senior Engineering Systems Analyst, Waste Monogement, Services f
.

Division, TERA Corporation. Primary responsibilities include onelytical _

'evolvation and modification of rodweste systems, computer
programming and system analysis to support development of similation
modeling techniques, ed porticipation in Informodion retrieval
software development projects ossociated with the nuclear utility

<

industry.
_

-

1977 - 1981 Senior Systems Analyst .lBF Scientific Corporation. Developed and,

opplied onelytical models to simulate the operational performance of
solar-electric energy systems olong with methods and models to
evoluote their economic potential in a wide variety of applicottons.
Assessed the major technical, economic, resource, environmental, and
institutional constroints to the successful commercio!!zation of energy
technologies. Prepared technology transfer strategies and market
development plans. Principol investigator and author of technical
reports containing recommendations to the U.S. Congress, the U.S.
Department of Energy, and the Solar Energy Research Institute.

.1978 .1979 Mechonical . Engineer, Research ed Developmer.t - Data General
>

Corporotton.~ Performed onelytical and-experimentoi research in heat
transfer, fluid dynamics, ed contamination control. Inventor of- .

potented equipment related to the operation of a computer disk drive.

1977 - 1978 University of New Hampshire. Designed and established a solar
radiation dato acquisition system. Conducted bi-weekly recitations in
Heat Transfer and Fluid Mechanics.

!
*

1978 - 1980 Consulting Systems Anolyst ~- Morirg5ystems Engineering Laboratory'

(port-time). Cornpleted oil hoot transfer analysis and computer ~ model- '

Ing of on unmanned thermol ice 4111. - Three-dimensional finite-

difference simulation verified by the U.S. Army Cold Regions
Laboratory.'

,

1771 - 1776 Captain, United States Air Force, Standerd Evoluotion Fli t Examiner.
Responsible for squadron navigational training evoluotion.
Received the U.S.A.F. Commendation hdol for outstonding service.

TERA CORPORATION
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FREDERICK M.BERTIRONG | |
Senior Mechanical Engineer -

j. . , , ,

,

Education3

M.S. Nuclear Engineering, University of Washington
B.S. U.S. Novel Academy -

: .

. ,-

iSummary of Experience

Mr. Berthrong hos extensive experience in the monogement and administration of design,
licensing, procurement and construction of large power plant projects. He is currently }
Involved in the design and implementation of information and management systems in-!

ciuding computerized systems for on-line performance of a verlety of. odministrativej tasks. He has recently completed the design and implementation of a Maintenance and
Operating Data System for a Iorge electric generating station. His responsibilities have

|,

included doy-to-day supervision and monogement of large-scale projects both in the design
office md at construction sites.

I 1977 - Present Senior Mechanical Engineef:- Information Systems Division, TERA >

'

Corporation. Performed and managed numerous projects related to
information management including the design and implementation of
large-scale records monogement, maintenance monogement and material

'

control systems and the development of other computer opplicottons.

1975 - 1977 Lead Prcject Field Engineer, Bechtel. Directly responsib:e for all field
engineering activities in the Reactor Building ed Contoinment complex
(2-|100 MWe Units) ed interfacing with oil other on-site organizations, i'

Coordinated directly with superintendents for pionning, scheduling and .

problem solving. Acted as leod superintendent during various project ;

phases. ;
.

1972 - 1976 Engineering Supervisor, Bechtel. Mechanical Group Supervisor respon- !
sible for supervising oli nuclear, mechonical and HVAC systems desip t-

and procurement and for project licensing.
'

1965 - 1970 U.S. Navy. Completed nuclear power training and served aboard a
nuclear submarine with primary responsibilities in the engineering;

deportment.

! Reafstrations ;
,

,

! |i Registered Professional Engineer - Mechanical Engineering, Colifornia and Washington
I

Awards
,

|
. i-

Awarded e Atomic Energy Commission Special Fellowship in Nuclear Engineering by |' -

the University of Washington,

i
i

.

TERA CC#sCRATICN

i .
. . .

\
. .- . - - - . --- .. .-- - _ - .-_



_- _ __ _ _ . _ _ _ _ . _ _ _. . _ _ _. . _ _ _ _ _ . _.- _
_

t
4

' i
'

.

LEONARD M. STOUT :

Senior Project Monoger

Education ,

B.S. Engineering Monogement, University of Missouri School of Mines. Majored in
Mechanical Engineering and Businen Monogement.

i

Summary of Exoerlence ;s,

Mr. Stout has a brocd background in the energy industry including cost engineering, con-
struction field engineering, desip development and field implementation of computerized .

project control systems ed monoging '' gross-roots" implementations of mi.nicomputer
facilities and systems. His extensive knowledge of the work process and control aspects

'

'

of the design, construction, startup and operations phases of fossil and nuclear projects.

has been incorporated into computerized scope, schedule and cost control systems
>

developed by TERA for our clients.
,

,

1977 - Present Senior Project Monoger - Information Systems, TERA Corporation. Mr.
Stout has provided project leadership to several major projects. These .

projects include the conceptual phase studies for o utility-wide informo-
tion monogement system, technical services implementation plan fcr o )

' developing Engineering and Construction Department within a utility;

service company, development of material control systems that inte.
grote activities of manufacturers, orchitect/ engineers, and constructors,

>

I the design and monogement of projects in Michigan, Temos, New Jersey,
i Georgio, Pennsylvania, California, Arizono, Colorods and New York.
1

1976 - 1977 Project Control Systems Group Supervisor, Bechtel. Provided' consulting
services and technical direction to project schedullr.g and cost groups to
ensure technical quality of methods and procedures os related to ,

'

computerized project control systems.

In this copocity, Mr. Stout has traveled extensively throughout the U.S.
to consult on both nuclear and fossil projects, including BWR, lignite, and

i Iow sulfur cool plants.

! 1975 - 1976 Project Control Engineer, Bechtel. Implemented materiol, cost and

|
scheduling control systems on two Bechtel nuclear projects in the
Engineering Design phase. 1,

1974 Staff Assistant to Field Construction Meoger on o three-unit (eoch 500-
i| MWe) mine mouth cool station in Wyoming. Responsibilities included .

coordinating the activities of cost engineering, s-heduling, subcontracts,
field engineering, supervision, and startup.

1971 - 1973 Senior Field Engineer on a two-unit, 600-MWe oil-fired station in New -

York. Successively served as o Fiejd Cost Engineer, Assistant Field
Electrical Engineering Group Leoder, and Stoff Assistant to the Project: -

Superintendent, responsible for oll computer and material control octivi ~
ties.

1968 - 1969 Design and Field Engineer for Trunkline Gas Compey in Texas ed
lilinois. . .

+

TERA CCidORAlCN ,
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SUSAN SLY
Project Engineer

" '"
s ,

Education N
'

B.S. Civil Engineering, University of Toledo .

\ ;*

Summary of Experience .

'

Ms. Sly coordinates the design, development, and implementation of large scale ,

outomated Information retrieval and records mens er.ent systems related to ]
'

v
nuclear licensing and engineering in the utility industry. In this capacity, her

,

l

!experience in on-site client interface and program monogement has included f
.

p:irticipation in the development and opplicotton of systems hardware, software,
and procedures tollored to meet specific user needs and sottsfy a broad scope of

,

regulatory and quolity assurance requirements. As a civil engineer, she has been
,

involved in the structural desips and onolysis of nuclear power plants and has
>.

octively participated in the technical review and update of engineering records
for those plants, including the development of specialized keyword indexes used i,

to onelyze and update FSARs.

1981 - Present Project Engineer, TERA Corporation. Responsible for
implementing automated information monogement
systems within nuclear utilities. Developed keyword
indexes used in FSAB update systems along with proced-
ures for system implementation through program comple-
tion and acceptance. Provides Interface between soft-
were development and user requirements as well as user
trotning. Porticipated in the technical review and update
of FSARs and other technical documents related to the
nuclear utility industry, including participation in imple-
menting specialized subject indexing copobilities for the_

Nuclear Regulatory Commission Document Control
!

System.'

1978-1981 Civil Engineer, Bechtel Power Corporation. Involved in
the design of nuclear power plants; including structural
design, dynamic onolysis, computer applications, and sels-
mic survey. Worked on-site during construction of a
nuclear power plant where duties included design, design
verification, and inspection.

Porticipated in a project involving oil to cool conversion
of a steam plant. Responsiblittles included structural
design and interface with mechanical, electricol, and
orchitectural design groups. Wrote specifications for
purchase and placement of materials.

1977-1978 Engineering Alde, City of Toledo. Collected and compiled '

dato on street measurements and conditions, inspected'

bridges, surveyed, and scheduled street molntenance.

* -
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RICHARD R. MocDONALD ..
'"

Senior Mechanical Engineer

Education I-

!

* M.B.A. Management, Golden Gate University |
B.S. Physics, U.S. Naval Acodemy (with merit) i.

Summary of Experience ,

Mr. MocDonald has dive sified experience in att facets of the desir, procurement, ,

construction, and licensing of forge power plants, including the developmer of various
computerized systems for efficient plant operations. He has cr.cr.g.d a wide range of- t

gngineering efforts of various stages of project development, such as conceptual and {-'

detailed design, construction, startup ed continuing support to operating plants. He has ;

directed ed participated in the design and implementation of computerized systems
which control dato related to power plant equipment, maintenance management, engi- ;

neering and construction task monogement, spare parts and material control, plant
reliability ossessment and trocking of radiological exposure dato. His efforts have been
focused on the development of systems to support utilities in the construction, operation.
and maintenance of power plants.

1980 -Present Senior Mechanical Engineer -Information Systems, TERA Corporation. - -

Responsible for the development of computerized document control and
operating data systems, as well as large-scale systems for project ;

management end project control. Monoges the development and imple-
mentation of multi-application records and data management systems
for power plant environments. These systems and servlees are designed ,

to yield immediate benefits to the client in terms of improved productiv-
Ity and plant availability.

1971 - 1979 Project Engineer-Bechtel Power Corporation. Directed the molysis
requirements, alternatives and costs for decommissioning nuclear powerI

j plants. Provided consulting _suonort tas Inteaanal teonurbich
'

developed a new reoctor/ containment design, including evoluotion o'i

plant arrangement, systems ed structural design concepts. 7
-

Assistant to the Manager of Engineering, aveloped and maintained
engineering standards and procedures and monitored research ed
development programs.

! Engineering Group Supervisor, responsible for mechenleal, nuclear, in-
strument and control, and HVAC systems design, procurement octivities
and project licensing efforts for two twin 1100 MWe nuclear power

|
plants. Special ossignment to BWR Owners' Group Task Farce for the

' resolution of common cent nment design problems.

Officer, U.S. Navy. Assigned to the Engineering (e.g., Operations Depart-
'

andIN7 - 1971 -
ments and attended numerous training programs nuclear power and
engineering officer schools). Responsibilities included supervision of the
operation and maintenance of all engineering systems of a destroyer and
coordination of oil material maintenance marogement activities for a

'guided missile cruiser..

5|i,
,

- TERA CORPORATION,
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! $lDNEY J. BROWN
Construction Services

. . , . j.
.

Education
;-

Engineering Monogement, University of California, Berkeley, Collfornio'

Electrical Engineering, San Francisco City College, Son Freelsco, California j
-

i

I

l
- Summary of Experience i |

Throughout his 30 years in the engineering / construction profession, Mr. Brown 'hos gained
i-

exter.sive experience in the areas of construction monogement and scheduling, labor
!

;

relations, croft supervision ed personnel odministration. As mmoger of a construction ;

somputer systems group, Mr. Brown developed systems to facilitate the processing of i
-

pro'ect dato ed quality control reports related to both nuclear and nonnuclear power
-

profects. Developed o TERA site access monitoring and security system for the
construction Industry. Most recently, completed the construction, startup, iniflot
operation and maintenance of the nation's first residential electric cogeneration power
plant at a large aportment complex for Southern California Edisen.

1980 - Present Monoger, Construction Services, TERA Corporation. Primarily respon-
sible for coordinating tasks ossociated with the design, construc-tion, .

startup and operation of major power-generating facilities. Con-trols oil;

phases of project implementation relating to construction, engineering
review, cost engineering, planning and schedo!!ng, field construction and :

quality control engineering. Serves as interface between construc-tion
controc-tors and subcontractors, suppliers, architect / engineers, and
owners of property involved with projects.

1765 - 1980 Construction Specialist, Bechtel Power Corporation. Held various post-
tions, ranging from field engineer, croft supervisor, ossistant site man-
oger and assistant project engineer to construction coordinator, responsi-

.

ble for pro]ect control systems design, implementation, training and
auditing. Supervised the mechanical / piping creo on three-unit nuclear
power project. ,

1964 - 1965 Area Administrotor and Construction Planning Consultant, H. L. Yoh and
McDonnell Douglas Corporation. Directed support services for an aero-
spoce facilitie, project during design and construction operations.4

,

1961 - 1964 Assistant Project Superintendent, Fleid Project Engineer, ed Contracts
Administrator, Noble Company. Responsible for the engineering /procur-

< ement odministration of support services , ontracts.c

1960 - 1961 Monoger of Engineering, Bloxham Ecgineering. Supervised the design'

and fabrication of prototype equipment.

1755 - 1960 Leod Research and Development Engineer, Senior Layout Specialist, and
Assistant Production Monoger, Noble Company. Responsible for the
monu-foeture of construction-related equipment.

~

1951 - 1954 U.S. Army, Army Security Agency, Electronics installations ed moln-
tenance. _

\ %~
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DONALD B.TULODIESKI
Project Monoger

,. iE W loni
..

B.S. U.S.Novol Academy
>

i
. Summary of Experience'

Mr.Tulodieski manages projects ranging in scope from project control and monogement , ,

systems to integrated information systems including material control, maintenance {
'

management, cost and schedule control, records monogement, and systems interface
1

evoluotion. He has extensive monogement experience in nuclear and fossil-fueled power (
plarit licensing, warehousing procurement, testing and operations. Mr.Tulodieski has ;

designed and implemented data base systems which provide quantitative means of
'

avoluating power plant reliability and ovollobility in addition to automated systems |

designed to provide professionals occess to vital technical and contractual information j-
and dato. ,

1978- Present Project Manager, TERA Corporation. Monoges and participates in the
evoluotion, design, development, and implementation of projects relating

| to document, information and msne sasat control systems. Addi- |w'

tionally, he has conducted evoluotions and seminars and consulted in ;

,

major utility corporate material control programs.
-

!

1973 - 1978 Project Monoger, Babcock & Wilcox Company; Supervisor, Site Support
and Testing. Babcock & Wilcox Company. Directly responsible for oli
aspects of interfacing and focusing technical and licensing related1

resources to satisfy client's needs as stipulated in contractual agree-
ments while maintaining cost and schedule goals. as promulgated by
company guidelines and as required by the client. The 'obove project
monogement activities were performed for two separate NSSS contracts
consisting of a total of four nuclear generating facilities. ,

As supervisor, site support and testing, established data base and rool-
time systems for site-generated test dato and implemented a reliability,

and availability trocking system for B&W systems and equipment. i

Resolved operating and start-up site problems associated with the ,

performance of equipment and system testing and core physics test!
,

;programs.

.

1970 - 1973 Engineer, Public Service Electric & Gas Company of New Jersey.
Quellfied stationary engineer in the operation of 1,100 MW oil-fired!

generating station and the start-up and operation of gas turbine peaking
units. Responsible for the generation and implementation of start-up
testing procedures associated with the pre-critical and critical testing of
two 1,100 MW nuclear generating units.

1965 - 1970 Lieutenant, U. S. Navy Nuclear Submeine Force. Responsible for the
molntenance and operation of nuclear and diesel powered propulsion and 1'

auxiliary equipment.

Professional Afflifation * *
? ,

' American Nuclear Society G ,
,

National Micrographics Assoclotion

| .

! II/os/s2
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Principal Associate Engineer i

i
i ,

,

i EDUCATION i 1

|
*

I |
B.S. Chemical and Nuclear Engineering, Texas Tech University, Lubbock, Texas '

!
i.

SUMMARY OF EXPERIENCE ' '

Mr. Wise hos had extensive ed diverse experience in nuclear and systems engineering..

Throughout his career, he has worked at several levels, including superintendent, for
nuclear power plants and been responsible for varied duties such as recruiting and :.

trotning staff, directing engineering functions, supervising construction surveillance,
and designing, constructing, modifying, and operating in-reactor and out-of-reactor
research ed development testing facilities. In systems engineering he has been

: responsible for welding and fabrication engineering, nondestructive examination
technique and ec"fpment development, maintenance engineering, quality and reliability
assurance progroo, and computer systems development.

1982 - Present Principal Anociate Engineer.

1980 - 1982 Senior Project Manager, TERA Corporation. Responsible for
providing senior level technical services to utilities. Since joining
TERA, Mr. Wise hos porticipated in and monoged projects involving
updating Final Safety Analysis Reports, developing and

: Implementing information monogement systems, nuclear plant
quality assurance program assessment and improvement, generating
plant productivity improvement programs, inservice inspection
program assessment and definition, and organizing and developing

- nuclear plant technical support programs.

1982 - 1980 Cirector and Assistant Director of Quality -S .im. Engineering7
Department, and Monogement, Operations Engineering Section,
Southwest Research Institute. Functions included welding ed
fabrication engineering services, nondestructive examination (NDE)
technique ed equipment development, NDE services including,

inservice inspection, maintenance engineering services, quality ed
re!Iobility assurance program development and Implementation,
vendor evoluotion and surveillance services, and dato processing and ,

information management systems development and services.
Project Manager and primary participant in the development,,

; implementation, and operation of the Nuclear Plant Reliabillty Data
|. System (NPRDS). ,

,

1964 - 1972 Superintendent and As:Istant Superintendent of the Lacrosse
Nuclear Power Plant, Dairyland Power Cooperative. Responsible
for the overall monogement of the plant and several support
functions including plant engineering, fuel monogement, quality

~

assurance, and contract administration. Licensed Senior Reactor
Operator.

.

| TERA CORPCRATION-
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MONTE J. WISE
Principal Associate Engineer Page two :. . , , .

f
,

1962 - 19A Engineer, Coolant Systems Development Operations, General,

Electric Company. Responsibilities included the design,
construction, modification, operation and results evoluotion of in-
reactor and out-of-reactor research and development testing j

- facilities. c

1957 - 1962 Supervisor, Reactor Operations, and Reactor Operations Specialist,
,

Genero! Electric Company. j

'

PROFESSIONAL AFFILIAT!ONS-

Wisconsin Professional Engineer Society
'

,

American Society for Quality Control .

American Society for Nondestructive Testing
American Nuclear Society
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mEHusT CELEst A i.. i

PRINCIPAL SCIENTIST \
'

i ,

EDUCATION ; q,

:- lPh.D. Civil Engineering, McGill University ; i

| M.S. Civil Engineering, Stanford University '

B.S. Civil Engineering, Middle East Technical University [ |
i

i

'SUMMARY OF EXPERIENCE
'Dr. Celebl has had over 16 years of experience in the fields of structural |-

engineering, structural mechanics and dynamics, earthquoke engineering,
,

plosticity, and nuclear power, including 8 years on the faculties of the Civil !
Engineering Departments of the Middle East Techn.ical University and San '

Francisco State University. He is author or co-cuthor of over 40 formal
publications (books and professional articles), regarding structural and seismic
engineering and engineering mechanics. On his own ed as on associate with -

engineering and consulting firms, he has corried major engineering responsibility
'for projects in such areas as development of design criteria for nuclear

structures, vibration and seismic studies. for structures, reactor containment
s*ructural design and analysis (including inelastic stud!es) and review of .

structural criterio and designs for nuclear power plants and equipment for {
seismic loadings. In addition to his engineering and design experience, Dr. Celebi !

held the position of Monoger of Quality Assurance of a leoding engineering !

consulting firm. He has otso had extensive involvement with professional and I

code committees related to development of earthquoke engineering design i

criterio. .

I

PROFESSIONAL AFFILIATIONS AND HONORS |

|

Registered Professional Engineer (Colifornia)
Americon Soclety of Civil Engineers, Full Member
Earthquake Engineering Research Institute, Full Member
Fulbright Schotorship, Stanford University .

Dominion Bridge Co. Fellowship, McGill University
| Japanese Government Scholarship at ISSEE, regarding dynamic testing studies

,

'
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STANISLAV FABIC
Principal Scientist * .. -

i

,

EDUCATION
'. -

Ph.D. Nuclear Engineering, University of Collfornio, Berkeley ,

'

M.S. Nuclear Engineering, University of California, Berkeley
ME. Mechanical Engineering, University of Melbourne, Australla ' '

BE. Mechanical Engineering, University of Melbourne, Australlo
Novel Architecture, University of Zogreb, Yugoslavia

-

SUMMARY OF EXPERIENCE '
.

1982 -Present Principal Scientist, TERA Corporation.
. *

1973 - 1981 Chief, Analysis Development Branch, Nuclear Regulatory
Commission. Supervised professionals (all GS-15 grade) engaged
in monoging various research progrcrns, conducted. of five
National Laboratories and various universities in the cree of
analysis development and verification, for opplication to nuclear _
safety. Yearly budget over $10 M. As c Branch Chief,
responsible for identification of goals, piens, work programs,
selection of contractors, review of work progress, and reporting

.

of occomplishments to NRC higher level monogement,
Commissioners, Advisory Committee for Reactor Sofeguards, ,

ond Congressional Committees. From July 1979 was a member-

of the Senior Executive Service. ,

Chairman of the NRC/RES Containment Review Group.
Member of the following: (o) NRC/RES Advanced Code Review
Group, (b) NRC/RES Code Assessment Review Group, (c)
CSNI/NEA Working - Group on ECCS (Poris, France), (d)
CWMA WorkingJ,roup.-on Containments, (e) NORHAV
Nordic Countries) Review Group, and (f) Marviken IV Project ,

-Board (Sweden).

- 1967 -1973 Advisory Engineer, Westinghouse Nuclear Energy Systems. At
Westinghouse, Pittsburgh, involved in the methods development. .~

for onalyses of the following: (c) blowdown-Induced forces on
piping, reactor, and steam generator Internols; (b) blowdown-
Induced thermal and hydroulic transients in the primary coolant i

!system before orsd offer injection of the emergency coolont; (c) I

pipe rupture (brd opening time); (d) choked two-phase flow
during blowdowns and (e) steam generator feed-line brec's
(hydro-elastic onalysis).

Partit.!poted in drafting Westinghouse position statements on
matters pertolning to ECCS hearings.

- .
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STANISLAV FABIC Pope 2
*~

Principal Scientist ..

!

!
*

i
At Kaiser Engineers,*

Project Engineer, Kaiser Engineers. (a) Hollogen and1943 - 1967 Oakland, worked on the following projects:

noble gas removol; (b) blowdown molyses for the preliminarydesign of LOFT test facility; ed (c) thermal radiation from the
|

,

*

nuclear rocket exhaust plume at tERVA test facility.
.

i

Research Engineer, institute of Engineering. At the Institute of !

porticipated in o research1958 - 1963 ;

Engineering Research, Berkeley, !!ng incipience.
project on transient boiling and bo! f

.

~

,

PROFESSIONAL AFFILIATION .

American Noelear Soelety
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STANISLAV FABIC - -
..

! Principal Scientist Page 3 |-

t

I
-

,

PUBLICATIONS ASOl.ECTURES |
*

E**!P.

S. Fabic,' Review of Existing Codes for Loss-of-Coolant Accident Analysis", pp. !
365-404 in ADVANCES IN NUCLEAR SCIENCE AfC TECHNOLOGY, Vol.10 (.
Edited by E. Y. Henley, Y. Lewins, M. Becker, (Pierum Publishing Corp.,1977). j

t

5. Fabic, " Accident Analysis", Chapter 6.6 in HANDBOOK OF MULTIPHASE
!

.

.

-

|
- '

SYSTEM, Editor G. Hetsroni, Nemisphere Pdlishing Corp.,1981).
:

i
* >

Technical Paper (Sole Author) ;
.'

,

"BLODWN-2: Westingho'ese APD Computer Progrcyn for Calculation of Fluid -'

Pressure, Flow, and Density Transients During a Loss-of-Coolant Accident", ANS
Transactions Voi.12, No. I, p. 358 0969).

,

" investigation of Methods for Coupled Structural Hydrodynamic Analysis of
Reactor Internals" Proceedings, Conference on Flow induced Vibrations in
Reactor System Components, ANL-7685 0970).

"BLODWN-2 Code Prediction of Pressure Undershoot During Transition from'
,

| Subcooled to Saturated Blowdown" ANS Transactions Vol.13, No. I, p. 386 (1970).
,

"Two- and Three-Dimensional Fluid Transients" ANS Transactiora Vol.14, No. I,
p. 360 (1971).

" Comparisons Between Results of the Westinghouse Loss-of-Coolant Analyses
and Semiscale (ECC) Test Data Port !!: BLODWN-2A Code Results," COW-
730304, p. 702 0973).

"Dato Sources for LOCA Code Verificotton," Nuclear Sofety Journal, Vol.17, No.
6, Nov.-Dec.,1976).

" Computer Codes in Water Reactor Safety: Problems in Modeling of Loss of.>

Coolant Accident," Conf. Heat-Fluid Flow in Water Reactor Safety, Manchuter,
.

| U.K., paper C201/77 in Proceedings, Institute of Mechnical Engineers, London,
Engtond (Sept.1977).

.

" Analytical Modeling of Transient Tw@ hose Flow," ANS Transactions 1979
Summer Annual Meeting in Atlanto, Georgio, Uune 1979).

" Code Assessment for Nuclear Reactor Accident Analysis Programs," 1980
International Conf. on World Nuclear Energy, Washington, D.C., pp. 254-255, ANS

| Transactions Vol. 35,0980).

.

.
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STANISLAV FABIC "

Principal Scientist Page 4
, ,

i Reports
, !
.

l. C. -r Reports (All Sole Author) |
i

Kolser Engineers Division of Kolser Industries Corp.o. . !'
l. "Early Blowdown (WATER-HAMMER) Analysis for Loss-of-Fluid .

Test Facility," 65-28-RA (1965). ;
.

2. " Digital Computer Blowdown Analysis for Loss-of-Fluid Test !.*
'

Focility, Port la Engineering," 65-29-R (1965). j'

3. " MERCURY: Digital Computer Program for Heat Transfer !
'

Analysis," 66-26-R (1966).

4. "GASRAD: Digital Computer Program for Coleulation of
Thermal Radiation from Plumes," 67-Il-R (1967).

i
5. " Computer program WHAM for Calculation of Pressure, '

Velocity, and Force Transients in Liquid Filled Piping
Netwarks," 67-49-R. (1967). .

b. Westinghouse, Nuclear Energy Systems, PWR Systems Division
'

l. "BLODWN-2: Digital Computer Program for Calculation of .

Hydraulic Transients During a Loss-of-Coolant Accident," |
WCAP-7235 (1968).

2. " Tornado induced Water Removal from Spent Fuel Storoge [
Pool," WCAP 7313-L (1969).

I 3. " Topical Report, Loss-of-Coolont Anofysis: Comparison
Between BLODWN-2 Code Results and Test Date," WCAP-7401
(1969). - -

_ _ _

! 4. "Colculation of Loss-of-Coolant Through a Propogoting
Longitudinal Crock, Using the Modified BLODWN-2 Code," '

WCAP-7405 (1969).

5. " Preliminary Report on Synthesis of Equivalent Piping Networks
for Blowdown Analysis of the Reactor Primary Coolont System,
with BLODWN-2 Code," WCAP-7421-L (1969).

6. " Description of the BLODWM2 Computer Code," WCAP-7593
i (1970).

7. " pp!!cEtion of BLODWN-2 Code to PWR Loss-of-Coolet
Anolysis," WCAP-7489 (1970).

'

8. " Feed-Line Break Analysis for Model-D Steam Generator,"
WCAP-8158 (1973).

;

,

* -
-

-
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STANISLAV FABIC. '
Principal Scientist Pope 5 i

..

x
II. Government Sponsored Reports: Recetor Technolooy TID-%00 .

i'

lasued by institute of Engineering Research, University of California,
Berkeley, under AEC Controct AT(ll-lh34, Project 42: " Reactor Heat
Transients Project". .

'

I. " Reactor Heat Transients Research, Annual Summary Report," SAf4- |
1002, TID-4500,16th Edition (Nov.1961) (c>outhor). j

,

2. " Reactor Heat Transients Research,1962 Annvol Report," SAN-1007, ,

TID-4500,18th Edition (March 1963) (co-author). j-

3. "Vopor Nucleotion on Surfaces Subjected to Transient Heating: Ph.D.
Thesis," SAN-1008, TID-4500 (August 1964) (sole author).

,

4. "A High Pressure Test Focility for Transient Boiling Studies," SAN- ,

1010, TID-4500 (June 1963) (principal author).

111. Reports issued by Nuclear Reaulatory Commission

S. Fabic and P.S. Andersen, " Plans 7or Assessment of Best Estimate LWR
Systems Codes," NUREG-0676 (July 1981). .

Lectures (All Invited)
,

" Design Basis Accidents and Containment Criteria for LWR's"
-

.

| Presented of IAEA Interregional Trotning Course on Nuclear Power Plant
Construction and Operations Monogement, of Argonne National Laboratory.
(Courses sponsored by the 1,nternational Atomic Energy Agency).

Lectures presented during:
'i

1. Fell Seulon (Sept.-Dec.,1976),
:

2. Spring Session (Jon.-April,1977),

3. Fall Session (Oct.-Nov;,1977).

4. " Emergency Core Cooling System Performance," Two lectures presented at
the IAEA Trainin Course in Nuclear Power Safety Anolyses Review, of
Argonne National aboratory (Sept.1978). -

.

'

5. " Nuclear Recetor Safety Applicottons," Lecture presented of the course,
"Two-Phase Flow" of Drexel University (Continuing Professional Education),
Philadelphia (Dec.18,1978).

- - .,
\
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|.

6. " Survey of LOCA Computer Codes," (Lecture #LWRS/80/7) and "LOCA5
Computer Code Assessment," (Lecture #LWRS/80/II), Two lectures
presented at the ISPRA Course (1980) titled "Thermol-hydraulle Problems .

Related to LWR Safety , sponsored by Commission of the European :a

Communities Joint Research Center, ispro, Italy (May 19-23,1980). I
, -

>
,

l 7. " Application of Computer Codes to Resolution of LWR Safety issues,"
Lecture presented of a Seminor on Two-Phase Flow, Mossochusett; institute
of Technology (April 30,1981). f-

i
.

Panels',
.; ,

l. As a member of the panel on " Loss of Coolant Accidents in Nuclear'

Reactors," Eighth National Heat Transfer Conference (ASME-AlCHE), in
Los Angeles, presented a discussion of methods of blowdown analysis
(August 8,1965).

2. " Summary Review of Meeting Highlights - Understanding NSSS Response m ;
,

Design Basis Events," presented at ANS Thermal Reactor Safety Meeting * -
>

of Sun Volley, ldcho (August 1977).

3. " Problems in Simulation of Nuclear Reactor Plant Thermal Hydraulics for -
Postulated Small and intermediate Break Accidents," . presented of the
Simulation and Analysis Panel, Working Conferen::e on Advanced Electro
Technology Applications to Nuclear Power Plants, sponsored by MtC and,

IEEE, Washington, D.C. (Jon. 15-17, 1980).

4. "How Good the Codes Have To Be," Third CSNI Specialist Meeting on
Transient Two-Phase Flow, California institute of Technology (March 1981).
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r ALBERT V. MARTORE ..

Principal Engineer - Construction Servloes |
f-

,

1

'|EDUCATION

B.S., Civil Engineering, Mo mhusetts Institute of Technology .

Grodvate Studies, Businen I/.wment, Harvard University |
!~

.

SUMMARY OF EXPER!ENCE

Mr. Mortore has over 30 years of experience in engineering ed construction, I

, ' with on expertise in the area of structural: engineering. His extensive experience !
! Inc!vdes oil crees of light and heavy construction, commercloi, and industriol j

projects, both domesticolly and internationally. As Vice President of Prescon -

Corporation and President of North East Post-tensioning Consultants, Inc., he :
has been responsible for the entire range of engineering and construction i
activities, including conceptual and final design; specifiention, fabricotton, and !
supply of construction materials; preparation of ' cesign drawings and j-
speelfications; construction monogement, scheduling, supervision, and Inspection. ;
in addition, he was directly involved In' the design and construction of nuclear .

plant containment structures for Arkansas I and 2; Crystal River 3; Calvert
Cliffs I and 2; Oconee I,2 and 3; ed Turkey Point 3.

i

~

PROFESSIONAL AFFILIATIONS
I
'

Registered Professional Engineer, Mossochusett

Member, American' Society of Civil Engineers

Member, American Concrete Institute
,

,

e

e

. .

l

.
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Senior Systems Engineer [;

} '

. EDUCATION

, Graduate , Mothematics, Physics, Chemistry, Rensseloer PolytecMic institute, Troy, |.
'

! Studies New York j ,

Solid and Fluid Mechanics, George Washington University, Washington, D.C. . ,

M.S. EngineerI , Union College, Schenectody, New York |
B.5. Electrical ineering, University of Idaho, Moscow, Idaho !

' SPECIALIZED TRAINING COURSES
,

Steam Turbine Supervisors Course, General Electric Company
Fluid Mechonics, General Electric Company .

Hoot Transfer, Generof Electric. Company
Advanced Engineering Progrom, General Electric Company

;

i

| SUMMARY OF EXPERIENCE
.

_

_

Mr. Angelo has thirty years of engineering experience covering a brood range of
responsible assignments os o test, performance, installation and maintenance engineer for'

i the General Electric Turbine Divisions development and design of fluid systems ed
i components for nuclear plantst supervisory and monogement experience on nuclear
J projects for the U.S. Navy; technical expert for the U.S. Army Engineers Reactor Group;
: and monogement of safety and licensing reviews of nuclear power plant construction

permits ed operating licenses for the Atomic Energy Commission and the Nuclear
Regulatory Commission.

,

' '

|781 - Present _ Senior Systems Engineer, TERA Corporation.'

| 1972-1980 Task Monocer for Systems interoetion in Nuclear Power Plants,
'

; Unresolved Sofety lasues Program, NRC. This included monoging a '

; progrom for modeling nuclear plant systems and their interdependencies
: using foult trees, and developing methodologies for the purpose of

identifying potentlot interoctions between redundant systems or
subsystems os o result of physical or spotial interconnections.

Senior Licensino Project Monocer, >RC. Monoged the activities asso-*

i

| cioted with the sofety review and evoluotion of applications for con-
struction permits and operating licensg

|. ,

Ifn- 1772 Branch Chief, Nuclear Engineering Branch, Novel Facilities Engineering
Command, U.S. Navy. Supervised the work of a rumber of engineers
with responsibilities for engineering evoluotions of nuclear projects for
the shere-based novo! nuclear program.

. .

o

eW /
"

.

%
TERA CORPORMICN.. .

i
i._.-.,.._________,_.,___-,.___._..___..~.__.*,_._ _ , . _ , _ . _ , , _ . . , . _ . . _ . - . _ . . . _ _ . - . _ . _ _ .



. . ._ ._ _. .

~-
~^ ~

[- .

. -

| .

~
,

!.

( fANGELO, .XNN * .. -

Pope 2 j
- .

i IN3-IN4 Mechanico! Enoineer, U.S. Army Engineers Reoctor Group. Perforrr.ed a '

wide variety of enpneering ossignments os o m.ed s.icol ineering in*
,

the design, operotson, molntenance, Installation, testing inspection !

of power plants, systems and components.
.'

,

IMO-IN3 Mechanical Enoineer, Performed desie engineering for fluid systems '

and components for the Nuclear Power Division of ALCO Products, Inc.
and ALLIS CHALMERS MANUFACTURING CO, including transient ;,

onelysis and final safety onelysis for nuclear reactors. j:
l'949 - 1958 Development Enoineer, Large Steam Turbine-Generator Dept., General t

Electric Co. Provided specialized onelysis of steam turbine and hoot !
! cycle performance in centrol power plants. Responsible for planning,

performing, and analyzing the results of tests of power plant heat cycles
for design improvements of large steam turbines. Developed specialized
instrumentation and dato gathering techniques needed to obtain the

,

design informatlon.
!

Turbine Supervisor, General Electric Co. Responsible for general work,' in the installation, startup and maintenance of steam turbine generators
in centrol power plants, including turbine vibration balancing.

,

Performonee Enoineer, Large Steam-Turbine Dept., General Electric Co.
Responsible for planning and performing overall efficiency and ' heat
cycle performance tests in centrol power plants, including supervision
and instruction of test personnel and calculation and analysis of test'

results for design information and contract obilgations.

REGISTRATION

. Proteutono! Engineer in the State of Mossochusetts

i
'

.

1
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.i
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. JOSEPH PENZIEN I

|Senior Scientist * -

,.
,

% |

i: |.

fSc.D. Civil Engineering, Mossochusetts Institute of Technology -
i

B.S. Civli Engineering, University of Washington j

.

Ii . .

|
1

Summary of Experience
!

'

,

Dr. Penzien has had over thirty-five years of experience ,in structural engineering,
including twenty-seven years on the factulty of the University of Californio of Berkeley.
He is the Director of the Earthquake Engineering Research Center of the UC Berkeley.
Dr. Penzien is on expert in the seismic response of structures including highway bridges.,

i_ ,

! '

I

Professional Affiliations

American Society of Civil Engineers i

Structuro! Engir.eers Assoclotion of California
Earthquake Engineering Research Institute
Seismologieel Society of Americo :

i American Concrete Institute
.

:i
'

i j

i

-
,

1959 NSF Post Doctoral Fellowship |
2

1965 Research Prize, ASCE -

1969 NATO Senior Scionee Fellowship
1973 NSF Senior Science Fellowship -

1977 Electec Member, National Acodemy of Engineering
,

1978 Elected Fellow, American Acodomy of Mechanics
|- 1977 Elected Honorary Member, Peruvim Assoc.of Earthquake Engineering

1780 Sliver Medal of Paris )
i*

I

. '. |j . .

:
\ .

*
I

'

i
.
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MARTIN 5. JOFES, .R. '

J
5enior Project Manager ' .

..N
Educatio_n | ,'

8.5.E.E. The Citodel, Charleston, South Coroline g..
*

,

'

! Summary of Experience ?

L
.

During Mr Jones' twenty-two years of responsible experience in the electric utilityIndustry, he has directed ed participated in a nurnber of mojor plant construction,
,

.

! !

He has also had direct
projects built by both union and non union contractors. id
, responsibility for the development and implementation of quality control, warehous ng an

- .

!-
records monogement progroms and systems.

,

i,

| !

1980 Senior Project Monoger, TERA Corporation. i-

;
Manager of Construction, South Corolino Electrie & Ces Co. Mr. Jones;

| 1975 - 1980 was responsible for oil major w+.y construction octivities. Among
| his primary responsibilities with 5.C.E.&G.CO. were the $200 million.
| Foirfield Pumped Storoge Focility (8 60MW units cornpleted in 1978) and

the $800 million Summer Stofion (scheduled for corrpletion in 1981).
- . .

! Quellty Control Monoger, 5.C.E.&C.CO. Mr. Jones established and
] 1973 - 1975 organized a quality control group within the Construction DepartmentHe was

for the construction of V.C. Summer Unit I . (960MW PWR).j

responsible for hiring and training inspectors, warehousemen and records
'

He developed and implemented the initial quality control,personnel.
warehousing and records monogement systems for the Summer Project.

,

4
.

1969 - 1973
Senior Construction Supervisor, 5.C.E.&C.CO. Mr. Jones organized oHe directed the -

Construction Department electrical storfup group.
check.eut and stortup of Wateree Units I & 2 (350 MW-cool) and.

*

WilliamsI(650MW-heavy ollk He was oiso responsible for check-out of
! Solude Hydro Unit 5, a 75MW expansion of an existing plant.

;.

I&E Engineer, Project Engineer, Corolinos Virginia Nuclear Power
- - - - -

.

,lN3 - 196i
Assoclotion, inc. Mr. Jones.,was . engaged in a federolly funded R&D '

progrom during operation of the prototype plant (CVTR). He was also in
'

charge of on 18-month program on containment lookoge and simulated
-

steom-break occidents following shut-down Mr. Jones was engaged in oi

responsible role in decomissioning this plant.

1943
South Corolino industries. Mr. Jones participated in the stortup of e

-

Krof t Paper Mill in Florenr.e, South Caroline,
.

liPlant instrument Supervisor, Caro nes
1959 - 1963 Stoff Ele'etricol Engineer, iation. Mr. Jones was Irwolved in desip> <

i

Virginio Nuclear Power Assocand operating a prototype nuclear power plant of Parr,: Ing, buildi!

South Carol i

Assistent Electrical Superintendent, South Caroline Electrie & Gas
Company. Mr. Jones participated in the construction of two 125MW cool1958 - 1959

f fired units.
q,,

%
.
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LEbNY R. LAAKSO
'

..
, **

s Senior Associate |
Structwol Engineer t,

I
I i

EDUCATION ! |. i
i

! 8.5.C.E. Tufts University,1774 !

! M.S.C.E. Massachusetts institute of Technology,1776 |
! i

SUMMARY OF EXPERIENCE i
.

. Mr. Lookso has seven years of experience as a structural engineer in the power industry,'

primarily in the structural arolysis and desip of buildings and equipment for nuclear,
,

hydroelectric, and fossil fuel power plants. ;2

} . ,
:

1980 - Present Sr.. Associate Structural Engineer,. TERA.Corporotion
.

Leod Structural Engineer, Riley Stoker Corporation, Worcester, Mass. -

?Responsible for analysis and design of steam generator support struc-
tures from review of customer specifications through completion of
construction. Designs bolleFintimate steel for high temperature service.

,

j Determines feasibility of modifications to existing structures. Estab-
lishes ed maintains structural engineering schedules and provides tect>

,

nical guidance to personnel in the group. Writes department technical
,

*
*

standards.- .

! 1977 - 1980 Leod Civil Engineer, Hydroelectric Power Division, Chas.T.Moln,Inc.,
| Boston, Mass. Responsible for final civil and structurol desip of

powerhouse, intoke structure, spillway, roods, and bridges for 600 MW;

Shiroro Hydroelectric Project; scheduling and opproval of construction
"

;
,

&owings; development of structural design criterios review of speelfico-
' tions. Administered technical aspects of contract for spillway radiol
| gates, intoke gates, and draft tube gates. Conducted technical studies

and reviewed contractor submittels for the Construction Manager. -
-

Supervised conceptual design phase for Merrill Creek Reservoir Project.
|i

Civil Engineer, C.T.(Moln. Anolysis and design of reinforced concrete
,

I structures; review of construction &owings; review of vendors',colculo-
tions and drowings.

1974 - 1777 Engineer, Structural Mechanics Section; Ctone & Webster Engineering i

Corporet Boston Mass. Seismic. analysis of nuclear power pl ,

analysis design of steel support frame for polar crane; evol
~ '

desip of concrete show wolls for seismic and wind loods; finite analysis.

of stress in concrete ring girder.

~
*

. .
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'. . , .. .
.

1973 - 1974 Engineering Alde, Plening Bronch, U.S. Army Corps of Engineers,
Waltham, Mass. Collected and organized technical dato relating to
water resource projects; studied feasibility of structural ed nonstruc-

' turol flood control measures.

PROFESSIONAL AFFILIATIONS
I

Registered Professional Engineer (Structurol), Mossochusetts !
Member, Americon Society of Civil Engineers

' HONORS & PUBLICATIONS

Graduated summo cum loude from Tufts i,

Elected to Tou Beta PI, National Engineering Honor Society !
Desian of Offshore Gravity Platforms, thesis presented of MIT,1976
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MDLAPO IPOEPEFOENT DESIGN VERIFICATION
'

PROGRAM GOALS

PRIMARY COAL
,

o PROVIDE AN INDEPENDENT EVALUATION OF THE QUALITY OF THE

MIDLAND PLANT DESIGN

OBJECTIVES

e EVALUATE QUALITY OF DESIGN BY EVALUATING A SAMPLE
(VERTICAL SLICE) OF ENGINEERED SYSTEMS, COMPONENTS AND

STRUCTURES SUCH THAT RESULTS MAY BE EXTRAPOLATED TO

SIMILAHLY DE5TCREFFEATURES WITH A HIGH DEGREE OF
CONFIDENCE

e ADDRESS DESIGN CONTROL PROGRAMMATIC AREAS (E.G. DESIGN

INPUTS / OUTPUTS, INTERFACES, PROCESS, CHANGES, ETC.)

e EVALUATE DESIGN FEATURES BY UTILIZING A COMBINATION OF
METHODS SUCH AS:

REVIEW OF DESIGN CRITERIA, REGULATORY ANO LICENSING-

COMMITMENTS

i

j CHECK OF ANALYSES, CALCULATIONS AND EVALUATIONS-

i

CONFIRMATORY ANALYSES, CALCULATIONS AND EVALUA--

TIONS
,

CHECK OF DRAWINGS Ato SPECIFICATIONS-

i i
,

COMPARE INSTALLATION AGAINST AS-BUILT DRAWINGS (Cub w.d/m cbu,, e y

| (Nd !/j a 4j e.m h
i

1 .

| s @ wu wb TERA CORPCRATION
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SYSTEM SELECTION CRITERIA
'

-

;

'

e !MPORTANCE TO SAFETY

e INCLUSION OF DESIGN INTERFACES

INVOLVES MULTIPLE DESIGN INTERFACES AMONG-

ENGINEERING DISCIPLINES APO DESIGN ORGANIZATIONS

'

e ABILITY TO EXTRAPOLATE RESULTS
,

DESIGN CRITERIA, DESIGN CONTROL PROCESS ARE SIMILAR TO-

i OTHER SAFETY SYSTEMS
,

i

! ,

e DIVERSE IN CONTENT

r

SYSTEM INCLUDES DIVERSE FEATURES, THUS REQUIRING*

t
-

DESIGN INPUT FROM MAJOR ENGINEERING DISCIPLINES
,

'

,

i

| e SENSITIVE TO PREVIOUS EXPERIENCE,

i
I

i PREVIOUSLY EXHIBITED PROBLEMS CAN BE TESTED-

!

e ABILITY TO TEST AS-BUILT INSTALLATION;

i

b *

|

|
;

4
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i
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.

.

I

!

TECFNICAL REVIEW TASKS

!

e IDENTIFICATION OF DESIGN CHAIN INCLUDING DESIGN ORGANIZA-
TlONS, THEIR INTERFACES APO DESIGN PRACTICES

e REVIEW OF S0.55e REPORTS, NONCONFORMANCE REPORTS, NRC

REGION 111 AND IV INSPECTION REPORTS, CPC DESIGN QA,

MONITORING REPORTS

e DEVELOPMENT OF DETAILED REVIEW PROGRAM CHECKLIST

IDENTIFICATION AND COLLECTION OF INFORMATION (PROCEDURES,e
,

SPECIFICATIONS, DRAWINGS, CALCULATIONS, ETC.)
,

e REVIEW OF DESIGN CRITERIA AND COMMITMENTS

!

IDENTIFICATION OF UNIQUE FEATURES, CIRCUMSTANCES, OR-

DESIGN CHANGES ASSOCIATED WITH EACH DESIGN AREA

REFINEMENT OF SCOPE-

e DESIGN REVIEW

REVIEW OF IMPLEMENTING DOCUMENTS-

CHECK OF ANALYSES, CALCULATIONS, AND EVALUATIONS-

CONFIRMATORY CALCULATIONS OR EVALUATIONS' -

CHECK OF DRAWINGS AND SPECIFICATIONi -
,

VERIFICATION OF CONFIGURATION-

I:

! e IDENTIFICATION OF POTENTIAL FINDINGS

|

i

%
TERA CORPCRATION |,
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-
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.
TECtNCAL REVIEW TASKS-

(CONTIPAJED)

e EVALUATION OF SIGNIFICANCE OF FINDINGS,

i e SENIOR REVIEW TEAM EVALUATION
'

>

4
,

e FORWARDING OF FINDINGS TO DESIGN ORGANIZATIONS AND EVALU-

ATION OF THEIR RESPONSE

i e DOCUMENTATION / REPORTING

i

.. - .-

!
4

4

e

.I

,
,

1

)

i

!

II
,

| TERA CORPCRATION
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. ._ - .. .
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*

.

SCOPE OF DESIGN REVIEW

e REVIEW OF DESIGN CRITERIA AND COMMITMENTS

REGULATIONS-
.

LICENSING COMMITMENTS-

DESIGN OUTPUTS WHICH SERVE AS CRITERIA INPUTS TO OTHER-

DESIGN AREAS

>

! e REVIEW OF IMPLEMENTING DOCUMENTS
1,

._

)
1 EXISTENCE OF IMPLEMENTING DOCUMENT (E.G. PROJECT-

i INSTRUCTIONS, DISCIPLINE DESIGN INSTRUCTIONS, CALCULA-

! TIONS/ EVALUATIONS "TC.)4

' 1

i
DESIGN CRITERIA PROPERLY DEFINED AND INTERPRETEDi -

i
I.

CLOSEOUT (CALCULATIONS / EVALUATIONS SIGNED OFF IN. -

ACCORDANCE WITH INSTRUCTIONS)

e CHECK OF ANALYSES, CALCULATIONS AND EVALUATIONS'

SAMPLING CHECK OF ORIGINAL ANALYSES, CALCULATIONS OR-

EVALUATIONS: REVIEW OF

DESIGN INPUTS (INCORPORATION OF DESIGN CRITERIA,-

CONFORMANCE WITH COMMITMENTS, TRANSFER OF
' '

INFORMATION)
1

ASSUMPTIONS-

l

f TERA CORPORATION.

- .

!

I , *
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.

SCOPE OF DESIGN REVIEW

(continued)

METHODOLOGY (INCLUDING ANALYTICAL TECHNIGUES,-

EVALUATlON PROCEDURES)

VALIDATION AND USE OF COMPUTER CODES-

REVIEW OF OUTPUTS-

COMPLIANCE WITH CODES, STANDARDS, NRC GUIDANCE-

'

e CONFIRMATORY CALCULATIONS OR EVALUATIONS

;

" BLIND" INDEPENDENT RE-ANALYSIS OR RE-EVALUATION FOR-

SELECTED DESIGN AFsEA(S)

INDEPENDENT RE-ANALYSIS OR RE-EVALUATION FOR DESIGN-

AREA THAT MAY BE SUSPECT ON BASIS OF A REVIEW OF
ORIGINAL CALCULATIONS OR EVALUATIONS

ALTERNATIVE TECHNIGUES, SIMPLE BOUNDING EVALUATIONS'
-

OR DETAILED ANALYTICAL TECHNIQUES MAY BE EMPLOYED
'

i

; e CHECK OF DRAWINGS AND SPECIFICATIONS
'

!

! VERIFICATION THAT THE DRAWING OR SPECIFICATION-
,

REFLECTS DESIGN REQUIREMENTS SPECIFIED IN THE DESIGN,

CALCULATIONS OR EVALUATIONS

|

%
TERA CORPORATION

1
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'
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SCOPE OF DES.'GN REVIEW

(continued)

,

e VERIFICATION OF CONFIGURATION ,.

.

INSTALLATION OF SYSTEM IN ACCORDANCE WITH P&lDs-

.

|NSTALLATION OF COMPONENTS AND PIPING IN ACCORDANCE-

WITH ARRANGEMENT DRAWINGS AND ISOMETRICS (APPROXI-

MATE LOCATION AND ORIENTATION)
9

INSPECTION OF SELECTED FEATURES FOR COMPLIANCE WITH-

DESIGN DETAILS (APPROXIMATE DIMENSIONS)
'

J
-

,

r

VERIFICATION THAT EQUIPMENT PART NUMBERS AGREE WITH-

DRAWINGS AND SPECIFICATIONS
,

'

a, 1

a
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PRELIMINARY MIDLMO DOEPEIOENT DESIGN VERIFICATION

REVIEW MATRIX FOR TE AUXILIARY FEEDWATER SYSTEM

[ fSCOPE OF REVIEW

5 4E ]
*I -l

,w

8' '3'" N 4
-=l = acA

s si El s

|! I l' f l'b "b ,

!
'

l. AFW SYSTEM PERFORMANCE REQUIREMENTS'

SYSTEM OPERATING LIMITS X X X
t

ACCIDENT ANALYSl5 CONSIDERATIONS X

.| 51NGLE FAILURE X X X
i TECPNICAL SPECIFICATlONE X

f SYSTEM ALIGNMENT /5WITCHOYER X X

REMOTE SHUTDOWN X

SYSTEM 150LATION/ INTERLOCKS X X

OVERPRES$URE PROTECTION X
:

j COMPONENT FUNCTIONAL REQUIREMENTS X X, X X

SYSTEM HYDRAULIC DE54GN X X Xj

j SYSTEM HEAT REMOVAL CAPA81LITY X X X

; COOLING REQUIREMENTS X
i
j WATER SUPPLIES X X,

! PRESERVICE TESTING /CAPABLITY FOR
f OPERATIONAL TESTING X

POWER SUPPLIES X X
,

ELECTRICAL CHARACTERISTICS X

PROTECTIVE DEVICES /5ETTINGS X X X'

INSTRUMENTATION X X X X |

. CONTROL SYSTEMS X X X |
'

; ACTUATION SYSTEMS X ")
! PCE X

MATERIALS SELECTION /TRACEA8LITY X
,

!
i

A

.

3 _ + _ - . - - m - ---. ,
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.

.

.

PRELIMINARY MIDLAf0 IPOEPEPOENT DESIGN VERIFICAT!ON
,

REVIEW MATRIX FOR TIE AUXILIARY FEEDWATER SYSTEM (CON 11NUED) !

SCOPE OF REVIEW

i1, a j
#

e il
,

/w f~ J ./ f~ :::

5
g~

TW 1*
oe$. AREA

5
b si El 9

kh $ $ N '

gv T
-

..,

$ 'W
a:.

11. AFW SYSTEM PROTECTION FEATURES
-

N
SEISMIC DESIGN X ,.

e PRESSURE BOUPCARY X X X X X 6 ,. ,

e PPE/EQUPMENT SUPPORT X X X X X X

o EQUPMENT QUAUFICATION X X X X X,

HIGH DERGY LIE BREAKS X
'

o PPE WHIP X X

e JET IMPINGEMENT X

ENVIRONMENTAL PR' OTECT10N X -1

e ENVIRONMENTAL DWELOPES X X X X X .

e EQUPMENT QUALIFICATION X' X X X X

e HVAC DESIGN X
,

'

FIRE PROTECTION X X X, j 'y
|

MISSILE PROTECTION X-
,

j SYSTEMS INTERACTION X! -

111. STRUCTURES THAT HOUSE TW AFW SYSTEM>

*

; SEISMIC DESIGN /rfUT TO EQUPMENT X X X X
! WIND & TORNADO DESIGN /M!$51LE PROTECTION X

i FLOOR PROTECTION X -

i

| HLB LOADS X

CIVIL / STRUCTURAL DESIGN CONSIDERATIONS X
'

e FOUPOATIONS X X X

o CONCRETE / STEEL DESIGN X X X',

: .
e TAfES X X X

| '\
-

, =-

1

,!

!

L
"

!
~

~ ' ~ ~;, .~ .. ; -
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!

COPFIRMATORY ANALYSES, CALCULATIONS '

-

j

OR EVALUATIONS

t

"
PIPE STRESS EVALUATION

', e SCOPE

PIPING PROBLEM FROM AFW PUMP 6" 6 DISCHARGE LINE-

MODEL DEVELOPED FROM FIELD VERIFIED DRAWINGS-
,

.

DEADWEIGHT, PRESSURE AND SEISMIC LOADS CONSIDERED-

"
;

| HIGHER STRESSED POINTS COMPARED TO DESIGN ANALYSIS-

!

:

PIPE SUPPORT

!

e SCOPEi
-

I
i<

SEVERAL SUPPORTS ASSOCIATED WITH PIPING VERIFICATION; -

TO BE SAMPLED (E.G. SNUBBER, RIGID RESTRAINT, SPRING

HANGER)

FIELD VERIFICATION TO BE PERFORMED-

STRESS CALCULATION FOR SAMPLED SUPPORTS BASED UPON-

. PIPING VERIFICt. TION LOADS
1 !

l
i LOAD COMPARISON TO DESIGN LOADS FOR REMAINDER OF-

..

l SUPPORTS ASSOCIATED WITH PIPING VERIFICATION

.!
:

,

;

'
,

;r !
;

| TERA CORPORATION
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COWIRMATORY ANALYSES CALCULATIONS
OR EVALUATIONS

'

(continued)

ENVIRONMENTAL ENVELOPE EVALUATION

e SCOPE

TEMPERATURE / PRESSURE / HUMIDITY ENVIRONMENT FOR A-

_
SELECTED COMP.ARTMENT OUTSIDE CONTAINMENT

MODEL DEVELOPMENT TO INCLUDE INDEPENDENT-

VERIFICATION OF INPUT PARAMETERS (E.G. VENT AREAS,

COMPARTMENT VOLUMES, ETC.)

ENVELOPE COMPARED TO DESIGN ENVELOPE USED FOR THE-

QUALIFICATION OF EQUIPMENT AND STRUCTURE

:

!
.

I

!

I
t

i

| TERA COr#CRATION
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1

|

CRITERIA FOR ISSUING A Fl>OING
i

. ,

e LICENSING CRITERIA OR COMMITMENTS ARE NOT MET

e DESIGN METHODOLOGY DEFICIENCY (E.G. FAILURE TO USE
ACCEPTED ANALYTICAL APPROACH, USE OF INCORRECT INPUTS,

ETC.).

:

~

e QUALITY ~~ ASSURANCE PROGRAM AND DESIGN CONTROL

IMPLEMENTATION NONCONFORMANCE

e INDEPENDENT CALCULATION RESULTS DIFFER FROM DESIGN
ANALYSIS

e DIFFERENCE BETWEEN DESIGN OUTPUT AND THAT WHICH IS
CALLED FOR IN A PROCUREMENT SPEC

.

DIFFERENCE IN FIELD CONFIGURATION VERSES AS-BUILT DRAWINGSe

|
t

|
|

l

-

|

.

i

,

j . TERA CORPCRATION
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TREATMENT OF Fl>OINGS
.

e CLASSIFICATION OF FINDINGS BY LEAD REVIEWER
,

: ,

1

OPEN - POTENTIAL FOR BECOMING CONFIRMED FINDING
|

-

CONFIRMED - JUDGED TO BE AN APPARENT ERROR NECES- |-
, ,

"i SITATING ADDITIONAL INVESTIGATION (E.G. FURTHER DOCU- |

MENTATION, ANALYSES, DESIGN / CONSTRUCTION CHANGES)
,

RESOLVED - ONGOING REVIEW OF ADDITIONAL INFORMATION.> -

j LEADS TO CLOSEOUT OF FINDINGS (ROOT CAUSE IDENTIFIED
; AND IMPACT ASSESSED)

I

j
^

e INTEGRATED REVIEW BY PROJECT TEAM UNDER DIRECTION OF
; PROJECT MANAGER
)
i
*

FURTHER TECHNICAL REVIEW TO CLARIFY, EXPAND OR1 -

REASSESS
i

!
.

REVIEW OF CLASSIFICATION; -,

!
'!
~| e PREPARATION OF ERROR REPORTS

|

e SENIOR REVIEW TEAM REVIEW

POSSIBLE IDENTIFICATION OF NEED FOR CLARIFICATION,, -

EXPANSION OF REVIEW OR REASSESSMENT
+

EVALUATION OF SAFETY SIGNIFICANCE-

FORWARDING OF FINDINGS AND ERRORS TO CPC AND ORIGINALy, o

DESIGN ORGANIZATIONS FOR THEIR REVIEW AFO RESPONSE

REVIEW OF DESIGN ORGANIZATION RESPONSE TO ERROR REPORTSe

|

%
TERA CORPCRATION
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.

.

4

.

, ADDITIONAL VERIFICATFW APO
SAMPLl!C

e UtOERTAKEN FOR FINDINGS CLASSED "OPEN" FOR
J

RECLASSIFICATION TO " CONFIRMED" OR " RESOLVED"
.

.

1 e ROOT-CAUSE IDENTIFICATION
f
I

RANDOM ERROR-
,

4

I
-

SYSTEMATIC ERRORi -

1

i,

i
-

i
> e DETERMINATION OF EXTENT

IMPROVEMENT OF LEVEL OF CONFIDENCEe

i
i BOTH INPO AND IDV FINDINGS WILL BE CONSIDEREDe

!
}

'

.

*
.

*

4
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PROJECT ORGANIZATION
'

MIDLAbo itOEPEFOENT DESIGN VERIFICATION

NUCLEAR REGULATORY CONSUMERS POWER
COMMISSION COMPANY i

|

I I
.

I I
I 1
6 _ _ _ _ _ _ _ _ _ _ _ _ .a

l
I

" SENIOR REV|EW TEAM
gk",T7""g77 PRINCIPAL-IN-CHARGE^" " ~ ~ ' %y %;,

0 Tm John Beck William Hall""" g*g7gMPL
Len Kubew moxct)

PROJECT QA PROJECT MANAGER
.....

Chuck Lemon Howard Levin-

; STRUCTURAL REVIEW SYSTEMS REVIEW ELECTRICAL REVIEW
i Curt Staley Richard Snaider Lionel Bates
,

I
i

Ii

i
i
1

AS-BUILT VERIFICATION MECHANICAL REVIEWj

j Robert Snyder Frank Dougherty

!

| |
.

$

l I

.

.J

..

-_xe -- - - - - -1_=- 2-- -
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KEY PERSOt@EL-

MDLAto DOEPEFOENT DESIGN VERIFICATION PROGRAM-

e PROECT DIRECTION

JOl+1 BECK, PRINCIPAL-IN-CHARGE

NUCLEAR POWER PLANT OPERATIONS AND CORPORATE
MANAGEMENT, LICENSING, ENGINEERING AtO PROJECT
MANAGEMENT

HOWARD LEVIN, PROJECT MANAGER

j NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN,

Ato CONSTRUCTION, EQUIPMENT QUALIFICATION, OPERATING

REACTOR SAFETY, LICENSING, PROECT MANAGEMENT

e SENIOR REVIEW TEAM

DONALD DAVIS, TERA

NUCLEAR SAFETY Am LICENSING, PLANT Ato REACTOR
SYSTEMS, THERMAL-HYDRAULIC ANALYSIS, ACCDENT
ANALYSIS-

WILLIAM J. HALL, UNIVERSITY OF ILLINOIS

ENGINEERING ANALYSIS Am DESIGN, STRUCTURAL;

; ENGINEERING, STRUCTURAL MECHANICS AtO DYNAMICS, SOIL

; MECHANICS, FRACTURE MECHANICS, ENGINEERING CRITERIA ;

DEVELOPMENT FOR MAJOR PROECTS j

! !

j LEONARD KUBE, MAC

NUCLEAR SAFETY AtO LICENSING, QUALITY PROGRAMS, |
-

3

| PROECT MANAGEMENT
i
$

!

|
,

'

TERA COr# ORATION
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KEY PERSOt@EL

(continued)-

e DESIGN REVIEW TEAM

CURT STALEY, LEAD STRUCTURAL REVIEWER>

NUCLEAR POWER PLANT STRUCTURAL, MECHANICAL DESIGN,

CONSTRUCTION PROJECT MANAGEMENT AND CONTROL

j
FRAT * DOUGHERTY, LEAD MECHANICAL REVIEWER '

NUCLEAR POWER PLANT MECHANICAL DESIGN, GUALITY
;

ASSURANCE, SAFETY AND RELIABILITY ANALYSIS, SYSTEM

DESIGN / CRITERIA DEVELOPMENT
.

RICHARD SNAIDER, LEAD SYSTEMS REVIEWER

NUCLEAR POWER PLANT OPERATIONS, MAINTENANCE AND
DESIGN, SYSTEMS ENGINEERING, LICENSING PROJECT
MANAGEMENT, MECHANICAL ENGINEERING

ROBERT SNYDER, LEAD FIELD VERIFICATION

NUCLEAR POWER PLANT DESIGN AND CONSTRUCTION,
'ROJECT MANAGEMENT, START-UP AND OPERATIONS

LIONEL BATES, LEAD ELECTRICAL REVIEWER

NUCLEAR POWER PLANT ELECTRICAL, INSTRUMENTATION

AND CONTROL SYSTEMS DESIGN, EQUIPMENT GUALFICATION,,

'

j PLANT OPERATIONS AND MAINTENANCE
i

-

i

!

!

,

|

1
,

! ! ,

| l !

-|

TERA CORPORATION
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