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1.0 EXECUTIVE SUMMARY

At the request of Texas Utilities, Cygna Energy Services has developed an
Independent Assessment Program (IAP) which wili provide added assurance that
Comanche Peak Steam Electric Station (CPSES) is designed and constructed in
accordance with 1licensing commitments, project standards, and industry
practice., This program ‘s intended to complement the numercus evaluations
conducted to date in both the technical and quality assurance areas. _xhibit
1.1 1llustrates how this proposed lAP combines witn key previous reviews iu
provide the NRC with an integrated basis for evaluating the design process on
Comanche Peak.

In order to satisty the intent of this program, and to address the concerns
and comments expressed by the NRC, the following objectives are specified for
the CPSES Independent Assessment Program: (1) to assess the adequacy of the
design control progran, (2) to assess the design adequacy of a selected
system, (3) to verify a selected as-built configuration, and (4) to verify
implementation of selected elements of the design control system, The overall
program scope shown in Exhibit 2,1 has been selected to fully satisfy the
intent and objectives stated above, It includes a broad review of the design
control program within TJexas Utilities and Gipbs & Hill, the
architect/engineer for CPSES. This broad, or "horizontal" review, 15 then
supplemented by “vertical" reviews of selected elements of the overall design
and design control process. Specifically, the vertical reviews cover
implementation of the design control elements (design' analysis, design changes
and interfaces), design (Residual Heat Removal System, Train "8"), and as-
built verification (Spent Fuel Cooling System, Train "A"). Selection of this
scope is based upon the criteria taken from the May 4 and July 15 NRC letters
to Texas Utilities.
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Independent Assessment Program will commence upon authorization to proceed

Texas Utilities. The program is scheduled to culminate in a draft fina

port, submitted s'multaneously to the NRI 1 Texas Utilities on Novemt

-y L

-

% 4 ¥ ] \ P &
A revised nail report

necessary to Incorpor
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2.0 INTRODUCTION

At the request of Texas Utilities, (ygna Etneryy Services has develuped 4
program to provide supplementary evidence regarding the overall design quality
of the Comanche Peak Steam tlectric Station (CPSES). The proyram is intended
to be used in conjunction with recent NKC-sponsored evaluations, especially
the Construction Appraisal Team (CAT) inspection and the Special Investiyatiun
Team (SIT) review of the Waish-Doyle allegations., The program 1is also
intended to address the concerns and comments expressed by the NRC in letters
to Texas Utilitites dated May 4 and July 15, 1983,

In the May 4 letter, the NRC stated that, due to the numerous efforts which
have been initiated by Texas Utilities to assure the quality at CP5LS and the
fact that no previous verification programs have found produced any vidence
of a major breakdown 1in the quality assurance programs at CPSES, an
independent desiyn verification effort of similar scope to those performed on
other plants was not warranted., Nevertheless, the NRC expressed concern with
regard to the complexity of the design control process and the number of
outstanding design changes at CPSES,

To address these concerns, Cygne developed an Independent Assessment Program
(IAP) which Texas Utilities issued for comments on June 1U, 1983. 1In a letter
dated July 15, the NKC provided three basic comments for consideration:
(1) the IAP should include a technical design review, (2) the systen selected
for the technical design review should have demanding desiygn parameters, and
(3) the implementation evaluation of the design control program should
consider more than the design change and interface control elements. At a
later date, the NRC provided supplemental comments to the July 15 letter
These comments are listed and addressed in Appendix B,

Texas Utilities Services, Inc.
CYGH Independent Assessment Program
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In order to satisfy the intent of this program and address the concerns and
comments expressed by the NRC, the following objectives are specified for the
CPSES Independent Assessment Program: (1) to assess the adequacy of the
design control system, (2) to assess the design adequacy of a selected system,
(3) to verify a selected as-built configuration, and (4) to verify
implementation of selected elements of the design control system. The overall
program scope shown in Exhibit 2,1 has been selected to fully satisfy the
intent and objectives stated above. It includes a broad review of the design
control  program within Texas Utilities and Gibbs & Hill, the
architect/engineer for CPSES. This broad, or "horizontai" review, is then
supplemented by "vertical" reviews of selected elements of the overall design
and design control process. Specifically, the vertical reviews cover
implementation of design control elements (design analysis, design changes and
interfaces), design (Residual Heat Removal/Safety Injection System, Train
"B"), and as-built verification (Spent Fuel Cooling System, Train "A"),
Selection of this scope is based, in part, upon the criteria taken from the
May 4 and July 15 NRC letters to Texas Utilities. These criteria are:

. include a cross-section of disciplines;

. include characteristics which cannot be verified by normal means, such as

performance testing;
) include specific concerns identified by the WRC:
# include several interfaces;

. include design changes,

——— ?‘7 Texas Utilities Services, Inc.
B i¥ _F.%  Independent Assessment Program
Wi Proposal No. S83-12C, Rev. 1
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The selected wurk scope, therefore, clearly satisfies the program intent and
the specified objectives using a diverse sampling of the overall desiyn
control process. It also addresses the supplemental NRC comments contained in
the July 15 letter,

This assessment program takes into account numerous project reviews which have
been performed aiready and the areas specified by the NKC as requiring added
assurance. For example, Texas Utilities has conducted self-initiated design
inspections to ensure that all licensing commitments are being fully incorpo-
rated into the final design and the NRC staft has been doing their OSALP
reports over the last several years, The TMI Blue Ribbon Panel was formed to
implement and support safety-related plant mod:fications in light of the Tnrec
Mile Island 2 accident, The INPU selt-evaluation performed by Sargent & Lundy
on the CPStLS design control jrocess 1s yet enother example, Several other
design/construction reviews have also been performed to date, Perhaps the
most comprenensive were the NRC-sponsored CAT inspection and tne SIT
evaluation of the Walsh-lDoyle allegations., Exhibit 1.1 illustrates how the
CAT and SIT evaluations collectively address all key elements of the design
process. The proposed AP, therefore, provides a valuable supplement to these

previous reviews.

Cygna will utilize the experience it has gained from the successful completion
of independent reviews for Mississippi Power & Light on Grand Gulf Unit 1 and
for Detroit Edison on Enrico Fermi Unit 2. The Cygna project team will bpe
structured to provide a multi-leveled assessment of the technical and quality
assurance aspects of any observations. There will be two functional tiers
within the overall project organization: the Project Team and the Senior
Review Team, The Project Team will be composed of the Project Manager,
Project Engineer and other key people with experience in quality assurance,
design control, nuclear plant design and construction practices. This Proyject
Team not only has experience in the specific areas to be addressed but several
of its members performed similar functions during the independent reviews of

m Texas Utilities Services, Inc.
“‘ £¥ _F.% Independent Assessment Program

[N

nnoin - Proposal No. S83-12C, Kev. 1



Grand Gulf Unit 1 and tnrico Fermi Unit 2. The Senior Review Team will be
made up of Messrs. B.K. Kacyra, J.E. Ward, t.F. Trainor, and
L.L. Kammerzell, Mr., Xacyra, the Chief Etxecutive Officer of ygna
Corporation, is a recognized technical expert with significant commercial ar

nuclear experience in the tield of structural design dand dynamic analys?

Mr, Ward 15 a recognriized expert and 1IndusStry spokesman oOr reguiatory

requirements and sSystems deslyn, Mr. Trainor, Vice Presider

Ass yrance, of

fers extensive experience in the fields of quality assurance and
nanagement controls. Mr. Kammerzell Vice President and Manayer of the
Western Region Office, has broad-based experience 1in the nuclear field
including licensing, project management and systems design, in's tea wit
assistance from in-house nsultants, will review all conclusions reached Dby
the Project Team and wil e the final authority within (ygna regarding the
adequacy of resolutions,

[ - - e n
Lvgna 1S 'n a unique postion to provide the necessary 1ndependence adnd

services to accomplish these design review objectives, A signed Statement of
Independence stating Cygna's independence of Texas Utiliities is provide

Section 7.0. Although Cygna has not participated in the design and
construction of CPSES, recznt and ongoing work experience includes: se1smic

re-evaluation of Category I piping and structures on Maine Yankee and Vermont
Yankee responses to 1&t Bu!letins 79-02 and J4=-14 Of vermont Yankee
responses to I&E Bulletins 79-01B and 80-11 on Pilgrim 1 and Milistone 1,
piping seismic analyses, retrofit design and field support services on biablo
Canyon 1 and 2, primary consultant for NKRC's SEP program on Yankee Kowe, ar
Appendix R analyses and design moditications on Nine Mile Point 1 L

“

addition, Cygna completed Independent Design Reviews for MIssissippl Power &

}
Light's Grand Gulf Unit 1 and Jetroit tdison's Fermi Unit ¢, as well as
- -~ % [ - 1 s -~ 1 r ' ] " - ) p ] *Y0ar
participated in Public Service Indiana's self-initiated INPU evaluation at
Marble Hill ( na ersonnel have also onducted ‘independent 1l 1t
i, LY Yhne personnel nave dais0o conducted ndependent Jud Ly

assurance evaluations for Houston Lighting ana Power, Northern States Power,

Arkansas Power & Light, Boston Edison and others.
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3.0 METHODGLOGY

This section describes the methodology for the Texas Utilities

)
LF

[
LV

dent Assessment Program and will be usecd by Cygna Energy Services as

for conducting the assessment,

In order to fecilitate an wunderstand

below, Exhibit 3,1 provides a listing of

established with the NRC during the Independent vDesigr
for Mississippi Power & Light and Detroit Edison,

be followed in this Independent Assessment Proygram for

Essential

1
'

ly, the approach
tions, verifying the accuracy OTf the observations
potential safety p To accompl!ish this, the revi

steps listed below:

|ect Documents
Vevelop Review Criteria
Develop Review Procedures
Londuct Reviews
Project Tea
Senior Review

Report Results

Exhibit 3.2 shows review process fron

(Step 4) to the final report (Step 7). Throughout this process

/

- ] nnar nn 1 \ cate ney “
fied as having potential impact on plant safety are given immediate attentic

11
’

This is to ensure that Texas Utilities receives timely netification

items concluded to have a definite potential for impact
Cygna will focus its extensive quality assurance and technical

this prU\er“ t,ﬂr\.lu‘:” d two-tler d)."-,,/r\)dk,r‘ n whict t‘v”:’_v
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These review teams are yuided by the review criteria wmatrices and checklists
described in the previous subsections, Members of the teams perforn the
initial reviews, complete the matrices and checklists, and originate
observations,

Step 5: Project Review

-

Exhibit 3.2 1llustrates the roule of the Project Team review in the decision
process, Once an observation has been originated and reviewed by a qualified
individual, the Project Team review is performed to verify the accuracy of tne
observation, its completeness, the design impact, and the extent, Given this
information, the potential safety impact is evaluated.

An integral part of the Project Team review 1s finterfacing with Texas
Utilities to confirm the accuracy of an observation and to evaluate the design
impact. To maintain independence, all apparent nonconformance with the

checklists will be recorded.

In addition to reviewing observ.tions, the Project Team reviews the conpleted
checklists to verify their completeness and accuracy.

The Project Team is responsible for the prepéaration ot the tinal report.

Step 6: Senior Review Team

All valid observations and PFR's are reviewed by tne Senior Review Tean,

A cognizant member of this team, assisted as necessary by “,gna in-house
consultants, will review each obervation and PFR for completeness, accuracy,
and potential impact on plant safety. Based on their assessment, the Senior
Review Team may do either of the following:

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal Ne. S83-12C, Rev, 1
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Approve the Project Team conclusions.

Direct the Project Team to perform more work, such as clarifying data,
redirecting the review, or perforining additional assessinents within the
current work scope.

The Senior Review Team will also evaluate th2 collective safety impact of
observations that are individually concluded to have insignificant safety
consequences. During the entire review process, those potential findings
which ar- identified as having potential safety impact will receive immediate
and first priority attention. Shculd the Senior Review Team conclude that the
observation does indeed have a definite potential impact on plant safety, the
finding will be reported immediately to Texas Utilities in accordance witn
Title 10 of the Code of Federal Regulations, Part 21,

Step 7:  Report Results

The results of the review process will be recorded in a tinal report issuea
concurrently to Texas Utilities arnd the NRC, This report will contain the
following:

@ Review criteria

- Checklists and Matrices

. Observation Log

L] Potential Finding Reports

. An assessment of the effectiveness of the design control program

Texes Utilities Services, Inc.
Independent Assessment Program
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. An assessment of the implementation of the desiyn analysis, design change
and interface elements of the design control program, based upon the
scope of the design and as-bu'lt reviews

. An assessment of the as-built condition of the Spent Fuel Cooling System,

Train "A"

- An assessent of the design adequacy of the Residual Heat Removal System,

Train "B"

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. 583-12C, kKev. 1
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4.0 SCOPE OF WORK

This section describes the scope of work for the CPSES Independent Assessment
Program (IAP) and will be used by Cygna Energy Services as a reference and
basis for conducting the review. Cygna pians to concentrate the AP on the
areas of design control, design and as-built verification, The scope includes
a broad review of the design control program within Texas Utilities and Gibbs
& Hi11, the architect/engineer for CPSES. This broad, or "horizontal" review,
is then supplemented by “"vertical" reviews of selected elements of the uverall
design control process. Specifically, the wvertical reviews cover
implementation of design control elements (design analysis, design changes and
interfaces), design (Residual Heat Removal System/Safety Injection, Train
“8"), and as-built verification (Spent Fuel Cooling System, Train "A"),
Selection of this scope is based upon the following criteria:

The scope should involve safety-related systems,
The scope should provide for a review of a cross.section of discipiines
(mechanical, electrical, structural, instrumentation, etc,)

. The scope should include design and materials interface with Westinghouse
and Gibbs & Hill,
The scope should involve a system with demanding design parameters.
The scope should include a system or element which has been turned over
to the start-up group.

With these criteria in mind, the Independent Assessment Program implementation
review scope of work is described below, For the design change control,
interface control and as-built verification reviews the scope includes:

. the suction and discharge lines for the Spent Fuel Pool Cooling System
(see Exhibit 4.1)

Texas Utilities Services, Inc.
Independent Assessment Program
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4,1 Uesign Control Keview

An evaluation of the Uesign Control Program governing CPSES design will be
performed to assure that an adequate desiygn control program has been
established and specific design control progran elements have been
implemented. This evaluation will encompass the following goals:

. Determine whether Texas Utilities' design control activities as defined
in their design control program documentation satisfy licensing
commitments and project requirements,

N Determine whether the design control activities of Gibbs & Hill satisfies
the CPStS SAR and project requirements.,

To satisfy previously identified concerns, the emphasis has been placed in the
areas of design analysis, design change and intertace controi systems ftor tne
implementation evaluation, The organizations responsible four various aspects
of the desiyn/construction process of the Spent Fuel Puol Cooling ana Kesidua!
Heat Removal Train B Systems are identified in Exhibits 4.4 through 4.5. Tnis
information will guide the following reviews in oraer to accompliisn the ebove

goals:

4.1.1 Review of Texas Utilities' Design Control Proyram

Cygna proposes to perform an evaluation of the key elements of the
Texas Utilities design control program as appiied to CPSES
design., The key elements tc be included are:

Design input documents
Design analyses control
Drawing control

Procurement control

= = Texas Utilities Services, Inc.
L% :i¥ F.% Independent Assessment Program
o Proposal No. S83-120, Rev., 1
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Internal /external interface control

Design verification

Document control (controlled documents), including revisions
Design change control

Corrective action
Internal /external audits and surveillances

This evaluation will encompass reviewinyg the Texas Utilities
design control program documentation to assess how well 1t
addresses CPSES SAR commitments and project requirements witn
respect to the above key desiyn control elements, The evdaluation
will involve developing a quality program matrix similar to that
shown in Exhibit 3.3, which identifies the quality requirements
committed to with a cross correlation to the Texas Utilities
design control program., Appropriate portions of the following
Texas Utilities design control documents, will be used to develop

the matrix:

CPSES QA Program

CPSES Project Quality Engineerinyg Procedures
CPSES Project Quality Engineering Instruction
CPSES Site Uocument Control Procedure

Other documents may be added as the review progresses, OUnce the

matrix is establishea, an analysis will be perforiea to:

. Determine the adequacy of the design control program 1in
addressing the specific quality comnitments,

* Assess the impact of the design control program deficiencles
and/or weaknesses with respect to committead reqguirements

governing design,

Texas Utilities Services, Inc.
* Independent Assessment Program
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4.1.2

. Determine areas requiring concentratea attention during the
design control program implementation evaluation,

Implementation kvaluation of Texas Utilities besign Control Program

In order to assess the degree of implementation of Texas Utilities
design control program, Cygna will perform an implementation
evaluation of two key elements of the Texas Utilities design control
system, The key elements selected for this evaluation are design
change and interface control as specifically applied to the design
and construction of the Spent Fuel Pool Cooling Systems, A third
element, control of design analyses, 1s covered under the Gibbs &
Hill scope since Texas Utilities was not responsible for the design
oT this selected scope. The specific activities in this phase of
the design control review are described below:

Develop an implementation review checklist, ine checklist s

designed to focus the review activities towards key areas of the
implementation process. The checklist will contain key design
control element attributes (questions daerived from urocedural
commitnents to be reviewed during the review)., tmphasis will De
placed on developing attributes pertaining to activities whicn, it
not properly implemented, would result in the greatest impact on
quality. The checklist will serve the purpose of ensuring depth and
comprehensive coverage in the review. It is intended to be utilized
only as a guide during the evaluation process and will not restrict
the review investigation. To provide further review continuity,
individuals who will participate in the actual review will be
involved in the preparation of checklists, Tnis will ensure that it
is performed in accordance with both the content and intent of the
checklist,

&

q Texas Utilities Services, Inc,
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4.

1.3

Conduct an implementation review at Texas Utilities offices, Tnis

review will concentrate on the items contained in the checklist and
will be structured to identify weaknesses, assess their extent, and
evaluate their impact on plant safety. The actual review will be
performed by qualified personnel who will:

e Verify .y examination and evaluation of objective evidence that
the established desiyn control proyram element has been
implemented.

® Assess the deyree of lmplementation

® [dentify the impact of failures (if any) to implement the quality

assurance program,

The 1implementation evaluation of the Texas Utilities external
interface control program will focus on those activites perforined by
the following subcontractors:

® Gibbs & Hill

® [TT-Grinnell

® Brown & Root (N-stamp review only)
® Joseph Oat

® Reliance

® Bingham Willamette

® Borg-Warner

® Posiseal

Review the Libbs & HIIl Lesign Lontrol Progran

In conjunction with the Texas Uttlities desiyn control pregran
review, Cygna will perform a review of the Libbs & HiIl desiygn
control program. GLibbs & Hill has been selectea because they are

=

Fit

Texas Utilities Services, Inc.
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4.1.4

responsible for a major portion of the plant, Tnis review will pe
performed to assess how well their design control proyram addresses
the commitments imposed through Texas Utilities countraect documents
and the CPSES SAR. As a minimum, the desiyn contrul program will pe
evaluated ayainst the foullowinyg key desiyn control elements, as
applicable:

Design input control

Design analysis control

Drawing control

Procurement control

Internal /external interface control
Design verification

Document control

Design change control

Corrective action

Internal /external auaits and survelllance

The evaluation will involve developiny quality program matrices
similar to that developed during the review of Texas Utilities'
design control program which identities the desiyn control
requirenents imposed throuygh contract documents and LPSES SAK.

Implementation Evaluation of the Gibos & Hill Design Control Prograi

In order to assess the deyree of implementation of Gibos & Hill
design control program, Cygna will perform an 1implementation
evaluation ot three key elements of the Gibbs & Hill desiyn control
system, The elements selected for this evaluation are: design
analysis, design change and interface control. The implementation
evaluation will concentrate on Gitbs & Hill implementation of the
design change and interface control activities assuciated with the

5 T8N

Fat
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4.1.5

4.1‘6

design and construction of the Spent Fuel Pool Cooling System and
implementation of the design analysis activities as applied to the
design of the Residual Heat Removal System - Train B. These
evaluations will be performed at the Gibbs & Hill offices both in
New York and at the Commanche Peak Steam Electric Station jobsite,
as appropriate, The method of performing this implementation
evaluation will be the same as that utilized for the implementation
evaluation of the Texas Utilities design control prograin,

Implementation Evaluation of the Brown & Koot N-Stamp Uesiyn Lontrol

Program

To supplement the evaluation of the Texas Utilities ana Gibbs & Hill
design control programs, Cygna will perform an 1implementation
evaluation of the Bruwn & Root desiygn chanye and 1Intertace control
activities associated with the design and construction of the Spent
Fuel Pool Cooling System. The evaluation will take place at the
Commanche Peak Steam Electric Station jobsite and will be performed
using the same methodoloyy developed for the implementation of the
Texas utilities design control program,

Design Control Review - Summary

Cygna will identify any observations during the course of the desiyn
control program review and implementation evaluation efforts which

may have occurred due to the following cundaitions:

® Omissions in the design control program with respect to the key
design control elements identifiea earlier,

e [mplementation not in accordance with the documented desiyn

control proyram,

YN
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These observations will be reported in sufficient detail to assure
that corrective action can be 'effectively implemented, The
potential safety impact of each observation wili also be evaluated,

Cygna's proposed approach to this review follows the schematic logic
illustrated in Exhibit 3.2 of this document.

All findings will be reviewed by both the project team and the
senior review team to assess their accuracy and completeness. As a
part of the overview process, observations which individually have
no impact on plant safety are assessed collectively to evaluate
their cumulative effect on plant safety.

4,2 Design Review

To augment the design control implementation review, this part of the
assessment program will consist of the multi-disciplined review of the
Residual Heat Removal/Safety Injection System (RHR) Train B, The design
information will be reviewed starting from the most recent revision of the
drawings and applicable design documents. The technical review will cover the
mechanical, electrical, instrumentation and controls, and structural aspects
of the selected system elements as performed by Texas Utilities and its
various contractors. Each review discipline is discussed below to provide
additional insight into the depth and latitude of the efforts,

4,2.1 Mechanical Review Activities

The mechanical review activities will consider, to whatever extent
it exists, the flow of information between Texas Utilities and its
engineering consultants and contractors as detailed in Exhibit
4,9, Namely, it will look at the information received and how it
has been integrated into the design of the RHR/Safety Injection

[
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b)

Detailed Review of Criteria UDocuments

In order to obtain an independent assessment of the
methodologies and approaches implemented in the analyses
performed by the applicable oryganizations, the C(ygyna tean
will review the applicable desiygn criteria documents. bBased
on Cygna's own expertise in pipiny desiyn and analyses, a
determination will be made as to the validity of the criteria
used. As a minimum, the appropriate sections of tne
foilowing documents will be reviewed:

® Design Specification for Piping Systems for Nuclear
Service

® Design Specification for Supports and Restraints for
Nuclear Service

e Final Safety Analysis keport

The documents above will form the basis for the development
of checklists to be used duriny the verification proyranm,

Pipe Stress Analysis Review Activites

The technical review of the stress analyses wlll consist of
the following activities:

Input Lata Check
Piping Model Check
Review of Stress-Related Calculations

Review of Stress Reports

L TS
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tach ot the above four piping activities are described in
detail below,

Input Data Check

Cygna will perform a check of the piping analyses to ensure
that data has been appropriately input, The input data is
provided by G&H, the Cygna team will, however, review this
input for general conformity to industry standards. As a
minimum, the following input data will be considered:

Internal piping pressure

Thermal loed cases

System operating modes

Specified anchor movements
Application of given seismic spectra

Application of other given external dynamic loadinygs

Piping Model (iheck

Using the criteria and operating conditions established
above, the Cygna review team will obtain the latest revisions
of the piping isometrics and will perform the deta’led check
of the piping models developmed for the stress analyses, As
part of this effort, Cygna will pay particular attention to
the following items, as a minimum,

Piping yeometry

Piping section properties

Support and restraint types and location
Fittings, nozzles and valves

Uperating conditions

: Texas Utilities Services, Inc.
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® System boundaries and classification
® (ther considerations such as nodal spacing and support
stiffness

Review of Stress-Kelated Data

In addition to tne stress results, tnere 1s numerous related
date to be considered. This data will be subject to a
detalled review by the Lyyna team which will include, but not
be limited to:

Seismic anchor movements
valve stem modelling
Support, restraint, and penetration load summaries

Local stress calculations for integral welded attachments
(e.g. lugs, stanchions)

Review of Stress Reports

Upon completion of the review of the areas indicated above,
the Cygna team will perform a detailed review of the results
and conclusions made by the original agesigners., The basis
for this evalution will be a careful study of the design
reports issued to date., As a minimum, particular attention
will be given to the following items:

Load cases considered n analyses
Summary of load combinations
Nozzle reactions and valve acceleration check

Pipe displacements

Texas Utilities Services, Inc.
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c) Pipe Support Design Activities

The technical review of the desiyn of selected pipe supports,
anchors and restraints will consist of the following
activities:

e Review of design calculations
® Review of issued drawings

This review applies only to supports and restraints on the
primary flow path as identified under the piping scope and to
anchors in the branch lines and main flow path, Each of the
pipe support review activities is described in detail below.

Review of Input Data

Tne Cygna review team will take a close luok at the support
requirements generated by the stress yroup for the pipe
support yroup. Some items tou be reviewed in detall are:

Support stiffness
Support types and locations
Piping deflections for all essential load cases

Load directions and maynitudes

Review of Design Calculations

Using the criteria and support requirements established
above, the Cygna team will review the calculations performed
by the pipe support designers. For those supports and
restraints on the primary flow patn, Cygna will review the
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calculations in detail, paying particular attention to:

Support stiffness

Weld calculations

Stress allowables

vendor allowables for cataloy hardware

Proper modeling for computerized calculations

Expansion Dbolt allowables and Dbaseplate flexibility
effects

Review of Drawings Issued

Cygna will closely compare the analytical results of the
overall piping design process with the support drawings
produced. Consequently, the Cygna team will review the
support drawings to ensure that the intent of the stress
analysis and pipe support design has been met, Therefore,
the following information will be checked on the drawing as a

minimum:

e (Correct type, or.entation and location
® Appropriate clearances specified

® Sufficient structural and weld data

® (Correct component sizes

d. Equipment Qualification Activities

The review will also consider the seismic qualification
of the RHR pump and motor assembly in the RHR Train B
piping, This review will consist of the following
activities:
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S ITUNA

i Independent Assessment Program
W Proposal No, S83-12C, kev, 1




Review of the qualitication files

Review of applicable drawings and loading input used
in design calculations

Review of design calculations pertormed

Review of applicable test results

Each of the above four activites are described in detail
below.

Review of Qualification File

Cygna will ~eview the qualification files for the pump to
ensure that all of the proper documentation s
included. The seismic qualification status forms will be
reviewed for completeness and agreement with drawings,
analyses and test results,

Review of Applicable Urawings and Loading Input used in

Design Calculations

Csgna will review the design calculation input data to
ensure that proper dimensions, weiynts, material
properties, temperature, pressure and seismic loaaings

were used,

Review of Design Calculations

Cygna will review the mechanical design to ensure theat
the methodology and results are °“n accordance with
applicable code requirements, industry standards and
licensing commitments,
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4,2.2

4.2.3

Review of Test Results

Cygna will reivew any applicable seismic test methods to
assure compliance with the applicable NRC and IEEE
Standards. Input loading will be inspected to ensure
that they properly envelope the required loads. Test
results will be reviewed and compared to the relevant
qualification criteria.

Flued Head Activities

Tne flued heaa design is desiynated as an ASME Section 111
compunent, As such, Cygna proposes to conduct the following tasks:

© Review tne ASML criteria and prepare a checklist of

significant items.

. Review the analysis anda report, noting deviations frum the

criteria.

Structural Keview Activities

The structural review of tne RHR system will consist of a design
check of the supports for the trays that carry the power supply
cable for the pump. To verify the adequecy of the supports, the
following items will be reviewed as a minimum (see Exhibit 4,11):

Support spacing
Loads and load combinations
Stresses in structural members, welds, anchor bolts and

baseplates
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- Allowable stresses in the above

These items are described in more detail below.

Support Spacing

The relevant drawings will be reviewed tu verify tnat the spacing ot

Loads and Load Combinations

The design calculations will be checked to ensure that the correct
loads and load combinations (or conservative estimates thereof) as
specified in the Gibbs & Hill design criteria have been applied to
the structure,

Calculated Stresses

The design calculations will pe checked in order to verify that an
accurate or conservative estimate of the maximum stresses in all of
the structural elements has been obtained. In order to perform this
task, the following will be reviewed:

“ Assumptions (stated or implied)
Computer modelling, where applicable

Computations
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4.2.4

Allowable Stresses

The design calculations will be checked to verify that the correct
allowable stresses, as specified in the Gibbs & Hill design
criteria have been used. Further check will be made to ensure that
the computed stresses meet the requirements of the A.I1.S.C. manual,

Electrical Review Activities

(As shown in Exhibit 4,10,) the electrical discipline review will
focus on two specific design areas. The first area is the RHR Train
B pump motor power current between 6,9 KV Safeqguards Bus 1EA2 and
the pump motor (TBX-RHAPRH-02). The review is limited to the power
circuit and does not include the motor control circuit, One
endpoint of the review will be at the terminals on the high voltage
side of the control transformer. The review will not involve
assessing the design adequacy of the input power circuits to the
Safeguard Bus.

The second focus of the electrical review will be on the control
circuit for isolation valve 1-8811B located outside of containment
in (he valve isolation tank. The review will commence at the 120 V
terminals on the valve circuit control transformer, The review will
assess the control circuit design as it interfaces with annunciator
system, process computer, monitor 1light box, and other motor
operated valve controi circuits,

The division responsibilities for this work are shown in tabluar
form in Exhibit 4,7. Cygna will review the SAR commitments and
preliminary requirements, Westinghouse interlock sheets, design
instructions and general motor and cable design spec fications to
obtain review criteria, The electrical power distribution, cable

.L*.L <& T&%
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separation and routing, and equipment qualification requirements
will also be noted, Review checklists will be prepared to verify
that the design Intormation was accurately and sufficiently carried
through the design process into the final drawinygs and criteria for
field fabrication and installation. In addition, the flow of design
information across the contractor interfaces from Westinghouse,
Gibbs & Hill, ana Texas Utilities Services, Inc. w'il be checked to
ensure that correct and adequate design information was
transmitted. The specific examples of desiyn Information tu De
reviewed and checked are as follows:

] Verify that electrical distribution system one-line diagrams
comply with basic design considerations of electrical
engineering guidelines.

- Review electrical power and control systems overall design
against appropriate regulations and standards identified 1in
SAR,

“ Review electrical design criteria for voltage tolerance
limits and incorporation into the RHR pump assemdly
specifications and motor nameplate data.

. Check cable size for adequate ampacity, voltage drop and

short circuit considerations,

. Check cable voltage rating and insulation rating against

electrical desiyn criteria,

L Check cable specification and cable manufacturer's data ftor
incorporation of cabie ratings.

'ct F " f
9 & ia

= Texas Utilities Services, Inc.
:* Independent Assessment Program
i Proposal No. S83-12C, Rev, 1

37




x Review cable schedule and raceway (conduit) design for

maintenance of voltage and system separation requirements,

. Check short-circuit analysis for maximum fault current at the
generator bus caused by a fault at the RHR-Train B pump.

- Check breaker interrupting rating for compliance with 6900V
switchgear specification,

. Check protective relay settings.

. Verify conformance of the Gibbs & Hill control circuit with
design input documentation from Westinghouse.

° Verify that design documents and specifications identify
Nuclear Safety Related components as appropriate.

= Check interconnection and control cable identification and
routing against the cable and raceway schedule and routing
design criteria.

© Check electrical 1isolation between safety and non-safety
currents,
4.3 As-Built Verification

The final activity is to assure that the systems, components and structures
have been installed to the latest design documents., To accomplish this, an
as-built review team will perform a detailed field verification of the Spent
Fuel Cooling System Train A and selected elements of the fuel building. This
team will review mechanical, structural, electrical and instrumentation and
control areas. The walkdown will consider the following as a minimum:

E — E  Texas Utilities Services, Inc.
% i*f . 7.1 Independent Assessment Program

Wi Proposal No. S83-12C, Rev. 1

38




Identification, location and installation of piping and mechanical
equipment.

Location, configuration and detailing of pipe supports and supporting

structures.

Cable and raceway identification, installation, routing, separation
and termination,

Instrumentation location and identification.

Equipment location, orientation, enchorage, support structures, and

identification.
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5.0 PROJECT ORGANIZATION

Exhibit 5.1 1illustrates the organization proposed by Cygna for tnis
Independent Assessiment Program. The project is organized to provide multiple
levels of review to ensure that each matter receives thorough technical and
management attention, This multi-level review process involves a Project Tean
and a Senior Review Team. As needed, each of these teams will draw on the
specialized talents available within a group of Cygna consultants,

Mr. Larry Kammerzell will act as Principal-in-Charge for the performance of
this effort, As a principal of tne firm, and Vice President in charge of the
Western Region offices, he will ensure that the appropriate resources are
concentrated on this effort, Mr, Kammerzell has the authority to represent
Cygna in all matters, including contractual and comnercial, He has over
20 years of nuclear-related experience and, prior to joining Cygna, held
responsible engineering and management positions with Stone & webster
Engineering Corporation, United Engineers and Constructors, General Atomic
Company, and the U.S. Navy.

Ms. Nancy Williams will act as Project Manayer for the proposed scope of
work, She will direct all aspects of the project and will be the prime
contact with Texas Utilities' staff representatives. In this capacity, she
will be responsible for the day-to-day monitoring of the progress of the
work, Ms, Williams has significant experience with respect to the engineering
and management of nuclear power projects. Her specific experience as
Ascistant Project Manager or the Independent Design Verification Program for
Enrico Fermi Unit 2 will be directly applicable to the work being performed
for Texas Utilities.

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. S83-12C, Rev. 1

| %

4u




Mr. John Minichiello will Dbe the Project Engineer. He will be directly
responsible for all technical aspects of the assessment program., He will
ensure that the assessment criteria are fully developed, that project
procedures are properly implemented, and that all resolutions consider design
impact. Whenever necessary he will utilize the expertise available on the
team of Cygna consultants. He will alsu review and approve ali 1 lutions.
Mr. Minichiello has over 13 years of experience 1n the nuclear 1ndustry,
including technical management of projects.

Messrs. Chuan Liu, John Minichiello, Andrew Cowell, Alan Moersfelder, Robert
Hess, and Paul DiDonato act as the Group Leaders for the review work in the
areas of Pipe Support, Pipe Stress, Seismic Equipment (Qualification,
Electrical /1&C, As-Built Verification and Design Control, respectively., In
this role, they will be responsible for the technical quality of the review in
their areas of expertise, They will also be responsible for developing new
criteria, checklists and work instructions, Each of these lead engineers will
participate, as needed, in reviewing and resolving observations,

Mr. Liu was the Lead Pipe Support Reviewer on the Grand Gulf Unit 1 and
Fermi 2 Reviews, His iourteen years' of design experience includes work on
pipe supports for five other nuclear plants.

Mr. Cowell has considerable experience using electronic and mechanical testing
equipment, writing and modififying computer proygrams, and static and dynamic
testing of large bore piping. This research experience coupled with field
assignments for seismic equipment qualification reviews will be directly
applicable to the seismic qualification work on this [AP,
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Mr. Moesfelder has over thirteen years experience in the power industry. HIs
expertise in Electrical and Control and Instrumentation enyineering hdave been
demonstrated in projects such as the design nuclear power plant controul
complex facilities and backfit modifications,

Mr. Hess has over seventeen years of experience covering a broad spectrum cf
engineering, including systems analysis and the design of nuclear plant

systems and components,

Mr. DiDonato's nine years of experience in the development, implementation,
evaluation and auditing of quality assurance programs uniquely qualifies him
for this scope of work, He will Dbe assisted by high-qualified quality
assurance enyg neers, as necessary, for this efort, Mr, DiDonato has performed
a similar role for Cygna on the Grand Gulf and Fermi 2 Independent Ues'yn
verification Programs, thus providing valuable experience to support tnis

effort.

Since Texas Utilities' manayemnent will De relying on the results of the tnis
program to assess the adequacy of the construction of Comanche Peak, Cygna's
approach includes the formation of a Senior Keview Team to review all

observations.

The Senior Review Team will be comprised of Mr. B. K. Kacyra, Chief kxecutive
Officer (Cygna Corporation), Mr, J, t. Ward, Consultant to Cygna (MAC),
Mr. L. kammerzell, Vice President (Cygna tnergy Services west Coast Regional
office), and Mr, E. F. Trainor, Vice President (Cygna Energy Services)., The
composition of this team brings to bear (ygna's depth of experience in the
areas of structural/piping analysis, system design and licensing, safety
analysis and risk assessment, and quality assurance, respectively. In
addition to the key project team members discussed above, Cygna will utilize
speciality consultants, as needed, 1in the areas of PWE decign, sSystem
analysis, codes and standards, electrical, and I&C. These individuals will be

c
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utilized in a support capacity for activities which may be reguired, such as
technical interpretation of the codes and standards as applied to the Comanche
Peak corrective actions., From time to time, certain other support personnel
could be utilized in order to ensure the cost-efficiency of the effort,
Resumes of project members typical support personnel who would be utilized are

provided in Appendix C.
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6.0 QUALITY ASSURANCE

Cygna will perform the work as applicable, in contormance with the require-
ments of the Cygna Quality Assurance Manual (QAM). The requirements set forth
in the (QAM are in conformance with the requirements ot 1UCFRSU, Appendix B,
ANSI N45,2, and ASME 111, NCA 4000, The program has been successfully exer-
cised and approved by and for Mississippi Puwer and Light, ULetroit Eaison
Company, Pacitic Gas and Electric Company, Commonwealth Edison Company,
Bechtel Power Corporation, Yankee Atomic tlectric Company, and Northeast
Utilities Service Company, to name a few, The (QAM is listed in the CASE
Register of Quality Control Evaluated Suppliers,
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7.0 STATEMENT OF INDEFENDENCE

This statement attests to the fact that Cygna Energy Services and the members
of the Independent Assessment Program project team have no vested interest in
the outcome of our effort to provide added assurance as to the adequacy of the
Comanche Peak Steam Electric Station (CPSES) design control program,

Cygna Energy Services has performed no engineering design work or construction
services on the Texas Utilities' CPSES project, nor for any other Texas Utili-
ties project, However. from October 4 to October 6, 1982 Cygna conducted a
seminar on general probabilistic risk assessment for management and licensing
personnel,

No member of the Cygna Project Team nor of the Cygna Energy Services corporate
management has ever worked for Texas Utilities nor been associated with any
design activities on the CPSES project while employed by any other
organization,

No member of the Project Team or any corporate officer or any relative thereof
owns stock in Texas Utilities,

I believe this satisfies the current NRC reguirements regarding the
independence of the engineering firm,

ST
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8.0 SCHEDULE

This efrort shall be scheduled in two phases. Phase one covers the proyram
reviews and the following implementation evaluations: design change control
interface control ana as-bullt verification, Phase two provides for the
addition of two more implementation evaluations: design analysis control and
a technical review, These schedules are shown in Exhibits 8.1 and &.¢,

respectively,
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9.0 FINAL REPORT OQUTLINE

An outline of the final report to be issued concurrently to the NKC and Texas
Utilities is provided below:

1.0 Executive Summary

1.1 Introduction

1.2 Scope of Work

1.3 Project Organization
1.4 Methodology

1.5 Results

1.6 Conclusions

2.0 Program Keview Scope

2.1 Program Ubjectives
2.2 System Element Selection
2.3 Program Review

2.3.1 Review of Texas Utilities'
Design Control Program

2.3.2 Review of Gibbs & Hill's
Design Control Program

2.4 Imp'ementation Evaluations

2.4.1 Design Change Control
2.4,2 Design Analysis Control
2.4.3 Interface Control

2.4.4 Technical Design Review
2.4.5 As-built Verification
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3.0 Methodology

3.1 Document Collection
3.2 Review Criteria
3.3 Procedures

3.3.1 Matrices

J.3.2 Cnecklists

3.3.3 Ubservation Records
3.3.4 Potential Finding Keport

3.4 Program Reviews and Implementation Evaluations
3.5 Project Keview Team
3.6 Senior Review Team
4,0 Review Results and Conclusions
4,1 Design Control Program
4.2 Implementation Evaluation

4.3 Conclusions

5.0 Appendices

Appendix A: LDefinitions and Nomenclature
Appendix B: Documents Reviewed

Appendix C: Progrdam Keview Matrices
Appendix D: Observation Records

Appendix E: Potential Final Report
Appendix F: Checklists

Appendix G: Statement of Independence
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EXHIBIT 1.1

CPSES IMPLEMENTATION
REVIEW MATRIX

Element CAT SIT [AP
Design Input Document Control X
Design Analysis Control X X
Drawing Control X * ®
Procurement Control X .
Internal/External Interface Control X X X
Design Verification Control X *
Document Control X * *
Design Change Control X H X
Corrective Action Control X » *
Internal/External Audits and Surveillances Control X "
Design X X
As-Built X * X

X = Full Review
* = Touched-on, But No Specific Review
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INUEPEMDENT ASSESSMENT ACTIVITIES

EXHIBIT 2.1

i Design Analysis
Control
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i Program
rer H
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Term

Checklist

Review Criteria

Observation

Invalid
Observation

valid
Observation

Potential
Finding

vertical Review
Horizontal
Review

Definite

Potential
Finding

EXHIBIT 3.1
TERMINOLOGY

Definition

A listing of key items to be checked during the independent
assessment, The checklist provides a guide to the
reviewer; it is neither all inclusive nor limiting.

A compilation of acceptable procedures and standards. The
adequacy of the design control process 1s measured against
these criteria,

Identification of an item in nonconfcrmance with the
project review criteria,

Any observation which is judged to be inaccurate as a
result of furtner review.

An accurate and complete observation as Judged by the

. Project and Senior Review Teams,

A valid observation having a potential impact on plant
safety as judged by the Project Review Team,

A review of selected systems or elements of the total plant
design,

A quality assurance review of design control procedures and
their implementation,

A potential finding verified by the senior review team to
have a potential impact on plant safety. This 1s a
reportable finding to TUSI and tne NRC.
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EXHIBIT 3.3
TEXAS UTILITIES QUALITY ASSURANCE PROGRAM MATRIX

COMANCHE PEAK STEAM ELECTRIC STATION

INDEPENDENT ASSESSMENT PROGHAM - TEXAS UTILITIES QUALITY ASSURANCE PROUGKAM MATRIX - DESTGN CONTROL

GOVERNING DUCUMENTS —~—  Just PROGRAM KEVIEW 3 .
1TEm NeS, 2. 11
N QUALITY PROUGRAM REQUIREMENTS LINE F5AR A PLAN N cP-Qp
“0A Requirements for the Design of Muclear
Power Plants”
1 Are procedures developed to assure that design 2.2
activities are carried out n a planned, controlled,
orderly and correct manner?
2 Do the program procedures cover the following:
a. Responsibilities or organizations involved in 2.2
the program, such as owner, A-E, NSSS supplier
and other contractors?
b. Responsibilities within design organizations? 2.2
c¢. Technical Information exchanges across external 2.2
and interal interfaces?
d. " cument control including review, approval, 2.2
lease, distribution, and revision?
€. aintenance and retention of design documents, 2.2
f. Management review of status and adequacy of 2.2
program?
9. Necessary training of personnel performing 2.2
activities covered by ANSI N45. 2,117
h. ldentifying appropriate design input? 2.2

Texas Utilities Services, Inc.
: Independent Assessment Program
"mm'mm“m Proposal No., $83-12C, Rev, 1




(L

TEXAS UTILITIES QUALITY ASSURANCE PROGRAM MATRIX

INDEPENDENT ASSESSMENT PROGEAM - TEXAS UTILITIES QUALTTY ASSURANCE PRIGRAM MATH|Y DESILN CONTROL

QUALTTY PROGRAM REQUIREMENTS

i. Preparation of design criteria, standards and
other criteria?

J. Specifying quality levels, acceptance standards,
and record requirements?

k. Selection of design verification networks?
I. Performance of design verifications?

m. Conducting audits of SesLign activities,
their reporting and followup.

n. Taking corrective action?

o. Controlling design changes?

Design Input Requirements

Are design inputs, such as design bases,
regulatory requirements, codes and standards,
identified, documented and their selaction
reviewed and approved?

Are Changes from specified design 1nputs
identified, approved, documented and controlled?

Do design inputs iInclude the applicable
requirements of ANS| NA4S5.2. 11, Para, 3.27

Design Process

Are procedures sufficient to assure that applicable
design inputs are correctly translated into spect-
fications, drawings, procedures and nstructions?

EXHIBIT 3.3 (continued)

COMANCHE PEAK STcAM BLECTRIC STATIUN

GOVERNING DOCUMENTS TUST PRUGRAM KEVIEW

N85, 2. 11
Lim FSAR UA PLAN cp-tp cp-Qp

2.2

2.2
2.2
2.2

2.2
2.2

3.1

LT

4 & 7 A

Texas Utilities Services, Inc,
Independent Assessment Program
S Proposal No, S$83-12C, Rev, 1




EXHIBIT 3.3 (continued)
TEXAS UTILITIES QUALITY ASSURANCE PROGRAM HMATRIX

COMANCHE PEAK STEAM ELECTRIC STATION

INDEPENDENT ASSESSMENT PROGRAM - TEXAS UTILITIES QUALITY ASSURANCE PROGRAM MATRIX - DESIGN CONTROL

GOVERNING DUCUMENTS _TUSI PRIGRAM REVIEW

ITEm NS, 2. 11
NO . QUALITY PROGRAM REQUIREMENTS LIk FSAR UA PLAN CP.tp cP.gp COMMENTS
7 Are appropriate quality standards identified, 4.1

documented and their selection reviewed and approved?

L] Is traczability provided from final design to 4.1
originel tnput?

Design Analyses

9 Is analysis (calculations, comp., etc.) 4.2
sufficiently detailed as to purpose, meihod,
assumptions, design input, references, and units
S0 that 1t can De readily understood?

10 Are calculations identified by subject, 4.2
originator, reviewer and date such that
they are retrievable?

11 Design Analysis 4.2
Are procedures written to provide for 4.2
the following:

a. ldentifying documents to permit
ready reference and retrieval?

b, Defining the objective of the analyses?

c. Definition of design inputs and thelr
sources?

d. Documenting the results of literature
searches or other applicable background
data?

* Texas Utilities Services, Inc.
N ¥ Y Independent Assessment Program
NN Proposal No. $83-12C, Rev. 1



EXHIBIT 3.3 (continued)
TEXAS UTILITIES QUALITY ASSURZANCE PROGRAM MATRIX

COMANCHE PEAK STEAM ELECTRIC STATION

INDEPENDENT ASSESSMENT PROGRAM - TEXAS UTILITIES QUALITY ASSURANCE PROGKAM MATKIX - DESIGN CONTRUL

GOVERNING DOCUMENWTS
1TEM N45.2.11
NO. QUALITY PROGRAM REQUINEMENTS LINE FSAR OA PLAN CP-EP cp-gp COMMENTS

TUST PROGRAM REVIEW

e. Documenting assumptions and identifying
those assumptions that must be verified
45 the design proceeds?

f. ldentification of machine calculations
Including machine type, code or programming,
inputs and outputs?

§. Review and approval?

Drawings

Are procedures established for the 4.3
preparation and control of drawings?

Specifications

Are procedures established for the 4.4

preparation and control of specifications?

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. S83-12C, Rev. 1




EXHIBIT 3.3 (continued)
TEXAS UTILITIES QUALITY ASSURANCE PROGRAM MATRIX

CUMANCHE PEAK STEAM ELECTRIC STATION

INDEPENDENT ASSESSMENT PROGRAM - TEXAS UTILITIES QUALITY ASSURANCE PROGRAM MATRIX - DESIGN CONTROL

(.OV(IIIKLU(_[[K_!Q_V_ - L W B Tusl _PROGRAM KEviiw i o

1Tem N5 2,11
N, QUALTTY PROGRAM REQUIREMENTS LINE ¥ SAR OA PLAN cP.tp cP-p COMMENTS
12 Are provisions for internal and external 5.1

interfaces established for. 5.2

o. ldentification of Interface?

b. Responsibilities for organizations?

€. Lines of communications?

d, Documentation requirements for the flow

of desig: information?

13 Are Design Verification Provisions established 6.1

(by whom, documented/ auditable, extent)? 6.2
1L Do Design Verification Methods include: 6.3

4. Design Reviews?

b, Alternate Calculations?

€. Qualification Testing?

Document Control
15 Do procedures assure that documents, and 1.0

changes thereto are reviewed for adequacy,

ap| roved for release by authorized personnel

and properly distributed?
16 Does Design change control include provisions 8.0

for the reason for changes and their appropriate

review/approval?
17 Is & system estadlished for corrective action? 9.0
18 Are audits of Design Controls performed? 1.0
19 Is record of documents and revisions 10.0

established per ANS| N45.2.9

Texas Utilities Services, Inc.
k‘ §¥1, Independent Assessment Program

m Pr‘oposal No. S83-12C, Rev, 1




EXHIBIT 3.3 (continued)

TEXAS UTILITIES QUALITY ASSURANCE PROGRAM MATRIX

COMANCHE PEAK STEAM ELECTRIC STATION

INDEPENDENT ASSESSMENT PROGRAM - TEXAS UTILITIES QUALITY ASSURANCE PRUGRAN MATRIX -

GOVERNING DOCUMENTS

NeS. 2.1
QUALTTY PROGRAM REQUIREMENTS LINE ¥ SAR UA PLAN

. JUSI PROGRAR REVIEW

CP-EP

DESIGN CONT

ROL

21

Are changes reviewed and approved by the 1.0
Same organizations doing original unless
specifically delegated?

Do procedures for document control include: 1.0

Identification of personnel positions or
responsible organizations?

Identification of proper documents used for
the design?

Coordination and control of design interfaces?

Assure that proper documents are accessible
and used?

The establishment of distribution lists?

LELEND
NAS5.2.11  American Mational Standards Institute for “Design of Muclear Power Plants™ draft 2, revision 2.
FSAR

Commanche Peak Steam flectric Station Final Safrty Analysis Report,

QA Plan Commanche Peak Steam Electric Station Quality Assurance Plan
cP-ep Commanche Peak Steam flectric Station tngineering Procedure Manual
cP-Qe Commanche Peak Steam Electric Station Quality Procedures

S TR

Texas Utilities Services, Inc.
Independent Assessment Program

W, Proposal No. S83-12C, Rev. 1



EXHIBIT 4.1
SPENT FUEL POOL COOLING ELEMENT

|

Heat [achanger
(Crn SFamss-01)

Ceoling Nater Pungp -
(CPR-SFAPSF .01)

Train A

Meat fac
(CPE-SEAMSE -02)

Tratn 8

Couling Water Pump
(CPL-SEAPSE.02)

2 Section Screens
3 TP 4 Places)

ma -
J '(bo'pv Assemd | ley it 2 4
’;:H” (TP & Places) Spent fuel Pool

g Lllladibaiiliii i L /il i i il

; Texas Utilities Services, Inc.

i ?,‘-._ Independent Assessment Program

e Proposal No. S83-12C, Rev. 1
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EXHIBIT 4.3
RHR TRAIN "B* FLOM DIAGRAM

RESIDUAL HEAT EXCHANGER
TBX-RHAHRS-02

\1« ALTERNATE POWER SCURCES

N\ u l
| 6.9 KV SAFEGUARD BUS
10-AH- 1-062-60 1R-2
12-RH-1-034-00 1R-2 TEMPORARY STRABER
Bk . -
8-AM-1-084-804-2) 4
CONTROL LOGIC ———————f 8-AMH-1-010-6012-2 —J RESIDUAL HEAT
ENUNCIA TION LOGIC —————4 REMO PUMP
Em T —— VALVE ISOLATION TANK VAL L
PROCESS COMPUTER OUTPUT —f CP-RHATVT-02 TBX-RHAPRH-02
TRAIN “B*
SAAAS CONTROL TRANSFORMER l

== ﬁ@%ﬁ' ¢
[ e :exrmsmm \n-n-'-on-nm-z

PENETRATION MS-2

=———— Texas Utilities Services, Inc.
L2 % | 7.7 Independent Assessment Program
s Proposal No. S83-12C, Rev, 1




EXHIBIT 4.4

RESPONSIBILITY MATRIX

MECHANICAL
(SPENT FUEL POOL COOLING AND RHR)
Texas 1T
Utilities G&H W Grinnel B&R NPSI

1) Conceptual Design x(1) x x(2)
2) Design Criteria x x(2)
3) System Design x x{2)
4) Piping Layout X
5) Pipe Stress Analysis X
6) Input to Pipe Stress

a) ARS X

b) SAM X

c¢) Hydrodynamic Loads N/A

d) Support Stiffness X
7) Pipe Support Design X x(4> X
8) Pipe Anchor Design X X X
9) Equipment Supports X
10) Installation X
11) Purchase Specifications X
12) Procurement X
13) As-Built Drawings

a)Pipe X

b)Pipe Supports X

(I)ApprovaI Only
(Z)For NSSS components including R.H.R, system

(J)BaIance of piant
(‘)Responsible for a majority of the supports

exas Utilities Services, Inc.

% ﬁ!‘ N .'.tndependent Assessment Program

mmiProposal No, S83-12C, Rev, 1




EXHIBIT 4.5

RESPONSIBILITY MATRIX
EQUIPMENT
(SPENT FUEL POOL COOLING - TRAIN A)

Texas Bingham Borg-
Utilities G&H J. Oat Willamette Warner Posiseal B&R

1) Conceptual Design x(1) X
2) Design Criteria X
3) Qualification Requirements X
4) Input Design Loads X
5) Analysis, Qualification Reports

and Fabrication Drawings

a. Cooling Water Pump X

b. Heat Exchanger X

c. Butterfly vilves X

d. Check and Gate Valves X
6) Purchase Specifications X
7)  Procurement X
8) Installation X
9) As-Built Configuration X

(I)Approval Only

Texas Utilities Services, Inc.
Independent Assessment Prograa
Proposal No. S83-12C, Rev. 1



EXAIBIT 4.6

RESPONSIBILITY MATRIX
ELECTRICAL AND 1&C

(SPENT FUEL POOL COCLING - TRAIN A)

Texas
Utilities G&H Reliance B&R
1) Conceptual Design x(1) X
2) Design Criteria X
3) Pump Motor Design X
Specification
4) Contractor Purchase Order X
5) Equipment Qualification X
Requirements
6) Design Package Document X
7) Cooling Pump Motor X
Control Panel
8) Electrical Power and X
Control One-Line Diagrams
9) Cable Specification and X
Routing Requirements
10) Ceble Tray and Raceway X
Design
11) Instrumentation Design X
12) Procurement X
13) Installation X
14) As-Built Configuration X

(I)Approval Only

;‘L isfta

Services, Inc.

Independent Assessment Program

mm Proposal No. S$83-12C, Rev. 1



EXHIBIT 4.7

RESPONSIBILITY MATRIX
(ELECTRICAL/INSTRUMENT AND CONTROLS

(RHR TRAIN B)
Texas
Utilities G&H Westinghouse B&R

1) System Descriptions X
2) System Logics X
3) Electrical Wiring Diagrams X
4) Equipment Qualification X

Requirements
5) Equipment Qualification X
6) Pump and Valve Procurement X

and Specifications
7) Electrical Power and X

One-1ine Diagrams
8) Instrument and Control X

Diagrams
9) Schematic and Connection X

Diagrams
10) Termination Diagrams X
11) Cable and Raceway Supports X
12) cable and Raceway Schedule X
13) Installation Specifications X
14) Installation X

(U]

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. S83-12C, Rev, 1




EXHIBIT 4.8

RESPUNSIBILITY MATRIX

(STRUCTURAL )

Texas
Utilities G&H BaK

1) Conceptual Design x(1) X
2) Design Criteria X
3) Building Arrangement X
4) Seismic Analysis X
5) Structural Analysis X
6) Input Loads

a) Ground Spectra X

b) Other Loads X
7) Structural Design X
8) Final Drawings X
9) Purchase Specification A
10) Procurement X
11) Construction X
12) As-Built Configuration X

(1)Approval Unly

Texas Utilities Services, Inc.
Independent Asse:zsment Program
Proposal No, S83-12C, Rev, 1



EXHIBIT 4.9

VERTICAL REVIEW
PIPING AND COMPONENT
(RHR/SAFETY INJECTION)

SAR/CONCEPTUAL
DESIGn

SYSTEN AND
FLOW DIAGRANS
(WEST aemOuse )

—3
t . A

r DESIGN CRITERIA DESIGN CRITER S
PIPL SUPPORTS

PIPE STRESS
L, () (&)

[ = J
K |

PIPING LAYOUT

/

L]

MATERIAL & EQUIPMENT
SPECIFICATIUNS
()

A

PIPING ARALYSIS

DEVELOP MODELS
SEiwmic v PRESSURE AL ‘]
r (mtws Pty CALLS b, TEWPERATURE LOADS |
e ; COMPARE RESULTS (WESTIMGHOUSE )
WITH ALLOWABLES
WERIFY GEOMETYY
(G
——— ey
FLUED MOZZLE/EQUIPHENT PIPE SUPPORT ]
MEAD DESIGN EVALUAT [On AND ARCHOR DESIGN ]
(QGULF o “ESTiRN) (WESTINGHOUSE ) (WRINNELL ) |
J

-
1

;* ]

TRARSFER OF j

N |

AS-BUILT DRANINGS
(Tusi)

LEGEND
oy 0 B VERIFIED

‘----.—-J By Crem

LOADS TU
STRUCTURE
4 .
PUME AND VALYE [ VALVE AN "
INSTALLAT IO e PECIFICATIONS | PP 51188
(bR AND PROCUREMENT QUALIFICAT 0N
(WE ST IWGHOUSE ) L (WESTIIGHOLS

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. $83-12C, Rev. 1
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EXHIBIT 4,10

VERTICAL REVIEW
ELECTRICAL/INSTRUMENT & CONTROLS
(RHR/SAFETY INJECTION)

SAR/DES TGN ‘!
REQUIREMENTS |

1

SYSTEM |
DESCRIPTIONS |
(MESTINGHOUSE ) '

1
] . k|

4

EQUIPMENT [ INTERLOCK
SPECIF ICATIONS | SHEETS
(WESTINGHOUSE I (WESTINGHOUSE

'—--1
e e -

T TT PO

{

ELECTRICAL
WIRING DIAGRAM:

!' (WEST INGROUSE

k)

r 1

PROCURE | InsTRUmENT AnD |
\ |
\ |
“

E%JIMN' CONTROL DIAGRAMS
(WESTINGHOUSE ) (GIBBS & Wily)

SCHEMATIC AND |
COMNECT IO DIAGRAMS : |
£1-0060 SERIES |
(61885 & WILL) |

P

TERMINATON
DIAGRAMS
(61885 & HiLL)

P O

CABLE AND RACEWAY |
SCHEDUL £
(E1-1700 SERIES)
(61885 & Micl)

l-___T.._-_J

PULL CARDS
(GI8BS & HWILL)

1

INSTALLATION
- (BROWN & ROOT)

-

]

|
|
|
J

_ . Sp——
- To o
E.._l By Cygna

m Texas Utilities Services, Inc.
_“ "GN Independent Assessment Program

sy Proposal No. $83-12C, Rev. 1



EXHIBIT 4.11

VERTICAL REVIEW
RACEWAY SUPPORTS
(RHR/SAFETY INJECTION)

SAR/DESIGN
REQUIREMENTS
DESIGN , ' PLANT |
CRITERIA PHYSICAL LAYOUT
(GIBBS & HILL) | (GIBBS & HILL)
1 [ o e ) e o e e i
SEISMIC | supporT DESIGN | | TRAY !
LOADS (BASED ON MAXIMUM :4— LAYOUT I
(GIBBS & HILL) SPACING SPECIFIED I (GIBBS & HILL)
BY VENDOR |

(GIBBS & HILL)

o

TRANSFER LOADS
TO STRUCTURE
(GIBBS & HILL)

l

FABRICATION ’
SPECIFICATION
(GIBBS & HILL)

|

INSTALLATION
(BROWN & ROOT)

|
I
|
L

——

LEGEND

= To Be Verified
[0 oo

m Texas Utilities Services, Inc.
% (. 7.V Independent Assessment Program

Proposal No., S83-12C, Rev. 1




EXHIBIT 5.1

PROJECT ORGANIZATION

SENIOR REVIEW TEAM

PROJECT MANAGER

B.K. Kacrya
J.E. Ward

E.F. Trainor
L.L. Kammerzell

k. Willrams

IN-HOUSE CONSULTANTS

T. wWittig
(Design Reviews)
P. DiDonato
(Design Control)
J. Minichiello
(Codes & Standards)
J.P, foley
(Licensing)
A.P. mcCarthy
(1&C)

P )

PROJECT ENGINEER -
TECHNICAL

r_

J. Minichiello

1

1

STRUCTURAL REVIEW
GROUP LEADER

PIPE STRESS REVIEW
GROUP LEADER

EQUIPMENT QUALIFICATION REVIEW

GROUP LEADER

-

C. Liu

J. Rinichiello

A. Comell

DESTGN CONTROL
GRUUP LEADEK

ELECTRICAL/18C REVIEW
GROUP LEADER

P.

DiDonato

LEGEND

smemeses Consultation

Project Direction

A. Moersfelder

AS-BUILT VERIFICATION
GROUP LEADER

R. Hess

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. S83-12C, Rev, 1




Texas Utilities Services, Inc, i & , m‘.lt ' l
independent Assessment Program Schedule (Phase |
September 6, 1983, Rev. 4, Page | PROJECT SCI_EME - PHASE 1

June_ QT
md’wmmrvmwm'mwmm
Activity T WTFMT oW F BRI FREITUITEF NI AT IR T ET I OY YRR NS

Submit Program Plan

1. Develop Program L R I T O T T I S S o e e R P
2. Data Coilection L. !"""""'""""""""""""""""""""'"""'""'""'"""""""""""'l"'"'". e
3. Develop Project Manual TR S e MR EE s KRS G e e o eaicsveseaiabaneentenl v h 4 A e % W
4. Develop Review Matrices S R i T T U T R r.....-.h..-.....-.......-....-..-....--1 o
5. Perform Program Reviews O I R P S LA R U

5.1 Tusi L R O o e
5.2 G I e . S L S G i .r-'-"---"'"--""'--"';"-"O. $ % @

6. Develop Implementation Checklists

6.1 Tusi R R I R R o PR
6.7 GBM L I i B L SR eSS r-------"---------------1
6.3 B8R g i T L e e e e s e r....................................................‘
6.4 Others T e |
7. Perform [mplementation Review L O I O RS

7.1 TUSI (At Comanche Peak) R T T T s
7.3 B8R (At Comanche Peak) L e S e P SR s i e
7.4 Others (At Comanche Peak) R e ) e
8. Develop Walkdown Check!ist S ¥ M s s ek E 4 s e ey e s s e s s s s e s frescestesmmessssssessusssspsscsnvessed
9. As-Bullt Walkdown e om g s 4 A & & & & % 5.8 K ¢ v @lw s, sleli v wlim o m Y e E S B s A e
10. Resolution of Observations vy o mlels aime ¢ el el e s 3 s owow] w R e e A e W e

11, Prepare Input to Oraft Report

NOTATION

« « « « Sitp Line A Original Milestone
.......... forecast Line 0 Forecast Milestone
wsswsssssn  Progress line ® (ompleted Milestone

Texas Utilities Services, Inc,
i = Independent Assessment Program
s Proposal No. S83-12C, Rev, 1




Texas ilities Services, Inc,
Independent Assessment Program Schedule (Phase 1)
September 6, 19683, Rev, 4, Page 2

Jul
?nr'zrx DOZ0T 00508 09 W“H‘W‘?i’?rmwnwn"xm

Job Description mT oWT PN “ F AT W T FRAT T FNT T F AT ¥ Fu 1T w1 ¥

1. Develop Program !

2. Data Collection O e e L ' .
3. Develop Project Manual ¥ 5 5 ¢ 3 % % & B WE 5 2 R % F AR S AR W e N Y s e oy s '. §
4, Develop Review Matrices T e T T P L PO . ' . s
5. Perform Program Reviews I B R R R T R e T T T R T - ‘ .
6. Develop Implementation Checklists
6.1 Tus| r-n'-"n“-‘ e e S e l . &
6.2 GaH AR rm”ﬂm-x B I
Fin. ll
6.3 B8R ceesessase }J 5} e P RS T
6.4 Others * 3 % % » r““u“--x € X > N & ¥ B ® B & R4 W OE S N ® A & = . !
7. Perform [mplementation Review ’ y
7.1 TuSl (At Comanche Peak) BRI » % & W2 M ¥ K B E e W W M B R E T AL S e e e R e W e l .
7.2 GBM (At GaM) ronsemeionl » v B & 0 5 % 5 4 % A& 2 F E % 8 F 2 5w oes w ke s m . ' 5
7.3 B8t (At Comanche Peak) R R o R T R P ' .
7.4 Others (At Comanche Peak) e A R I e O B 0 L R o ‘ .
8. Develop Malkdown Checklist S S S S r-----------' 4 2 # % ol =m % » /6 @ @ N A ® DD EE R l .
9. As-Bullt waledown r--""-"'x & & B % #H B 8 d oG > W W R K RE e R NN R R B RO
10. Resolution of Observations ..-'.-......-.-I.lll.lI..Il-l--.'-.l.l.l-.-..ll..lll....l-l.l..:ll.....‘-.‘..l- - .. .-.u.'- ..... -
11, Prepare Input to Draft Report S R R r-:---.--.--.----------------.-----u-----------o--..----x-----o---.--a---c--n-----...‘ a l

NOTATION

Slip Line & Original Milestone
ssssssnsan  Forecast (ine o Forecast Milestone
.......... Progress line e Completed Milestone

Texas Utilities Services, Inc,
- Independent Assessment Proqram; 83090



TERS UTVITCTeS Services, inc.
independent Assessment Progres Schedule (Phase 2)
September 6, 1983, Rev, 0, Page |

Activity

__ EXHIBIT 8.2
PROJECT SCHEDULE - PHASE 2

August
F S S m 11 w1

F S S M T T F S SHT ¥

;ss'ntutfssnvu'vssntntr

1. Progrem Pien
2. Data Collection

Revise Wort instructioms $ * b 9w »

4. Design

Criterts

4.1 Pipe Stress/Flued Head . » T E & 5 B
4.2 Plpe Supports s % & » = »
4.3 Raceway Support e %

4 Selsmic £.0.

4.5 El

ectrical

5. Revise Project Manual - mOw N &
Develop Checklists “ 9 4 & & % &

6.1 Pt
6.2 F)

pe Stress
ued Head

6.3 Pipe Supports
6.4 Raceway Supports

6.5 Setfseic E.0.

6.6 £

ectrical

6.7 Control of Design Analyses ¥ & &5 & = = ®

7. Technical Reviews

7.1 Pipe Stress v . .
1.2 Flued Head . . v o
7.3 Pipe Supports s e s e e s e

7.4 Raceway Supgports

1.5 Selsmic £.Q.

.6 )

ectrical

8. Control of Design Analyses Review . . . QR
9. Resolution of Observations . .

10, Sentor Review Team Review > & u
11, Prepare Draft Report anlss

Submit Program Plan

R R R R L Y --.1

.l..l...I....'....ll...l'........! .....

e ey 3 4

. . . . . . . . . . . . .

r.-.-.- .--........--..-...-.--.-.-1

r...l...l‘.l..ll....l...I.II..-.. - 1

. . » ro--'-..-o-......- .....

. é & > r-.-----.-.n.--o.- .....

r.-o.n---no-..----.--o----n.------.‘

|

. . T
» r-..‘---.-.‘ .....
- - & r..-o--..--. .....
. . - ” @ ra-.-.-.--. .....
® & 8 9 e 4 ¥ 4 & & s * ®
|
® @ & & o & * s % = e *2 e
. . ° P, ® P r--.-.l.......! .....
|
. e '.--'.-.o-------.-. .....
. ¢ 3 3 six T s
|
. . - . “ e e
|
« & & & » . . .
I
. . . . . . . .
: : e
|
. . . . .
|
. .
|
. . . P
I
. . .
|
. . .
!
.

S1ip Line

Original Milestone

Forecast Line o Forecast Milestone

Progress line

Completed Milestone

---' . . . . . . . . T
~--' . . . . . . e s . . . e .
. . . . . - . . .

=i

o kS
LU R

!

wiibll

z

Texas Utilities Services,

inc.

Independent Assessment Program
Proposal No. S83-12C, Rev.l



Texas Utilities Services, Inc,
Independent Assessment Program Schedule (Phase 2)
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H Design Control Process
‘ t iw 4

S Assessment Checklist
Reviewer(s) Checklist No. Page
Organization/Activities Reviewed Review Dates

Personne! Contacted

Item No Review Atlributes Reference Document SAT UNSAT NA Comments
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As—Built
Assessment
Checklist

Reviewer (s)

Checklist No. Page

Review Date

Satisfactory

Yes

No

Comments

Texas Utilities Services, Inc.
Independent Assessment Program; 83090




Observation

ﬁlﬁlllnl:lllﬁulﬁulhﬁali Record
Checklist No. Revision No.
Observation No. Sheet ot
Originated By Date

Reviewed By Date

Evtant

isolated

Extensive

Other (Specity)
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Observation
Record Review
Attachment A

Checklist No.

Revision No.

Observation No. Sheet of
Yes No

Valid Observation

Closed

Comments

M Approvals

Originator Date

Project Engineer " Date

Project Manager ‘ Saie

Senior Review Team h Date
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Potential

CYGNA Finding
Report

LT T

Revision No

Sheet 1 of

| Description

Requirement

Reference Documents

Extent

Isolated

e —— e ———

Extensive | Other (Spoc--'»g)>

— —— e————
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Potential
Finding
Report

PFR No.

Revision No.

Sheet 2 of

Design Impact

Root Cause

Potential Safety Impact
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Potential
Finding
Report

PFR No.

Revision No.

Sheet 3 of

H Classification

Yes

No

Further Review Required

Valid Observation

lsolated

Potential Safety impact

W Approvals

Originator Date
Project Engineer Date
Project Manager Date
Senior Review Team B o Date
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APPENDIX B
RESPONSE TO SUPPLEMENTAL NRT COMMENTS

Reference: Supplemental comments to NRC letter, U.G. Eisenbut to R.J.
Gary, "Comanche Peak Steam Electric Station - Independent Assessment
Program", dated July 15, 1983.

COMMENT #1:

Un page 1, line 23 and on page 4, line 3, the proposal uses the bruad term”
important to safety" to describe the selection of the system to be
evaluated. Since the system chosen for review, tne Spent Fuel Pool Cooling
System, is "safety -related" the proposal should use the proper term for
clarity. These terms are defined In Appendix A to 1lU CFR Part 5U ana in Part
50.49(b) (1).

Response:

The proposal has been revised to substitute "safety-related for the more
general term “"important to safety".

COMMENT #2:

Tne proposal should include a verification of the as-built documentation
regarding the system chosen for review, i.e., the drawings should conforn to
the as-built component, and the component should contora to the darawing.
while this may result from the proposed scope of work, we believe it shoula be
stated as an objective of the [AP,

Texas Utilities Services, Inc.
Independent Assessment Program
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Response:

Une objective of the proposed program is to verify a selected as-L it
configuration, Section 4 of the proposal states that the verification is
intended to assure that the systems, components and structures have been
installed in conformance with the design documents,

COMMENT #3:

The Cygna Organization and responsibilities for IAP need clarification. Page
5 of the proposal described the project team and the senior project team. In
the methodology section, page 11, the assignment of responsibilities to the
review teams are described. It is not clear which of these teams 1is
responsible to develop the review criteria, the matrices and the checklists,
nor which team reviews and approves them,

Response:

The Cygna Project team is responsible for preparation, review and approval of
all project documentation, including the cri.eria, watrices, checklists and
final report. The Senior Keview Team provides an adaitional level of review
and approval of observations, potential findings and the final repourt,

COMMENT #4:

The proposal uses the term "selective” at the bottom of page 3 and "selected"
at the middle of page 11. The meaning of these words should be clarified in
the proposal.

Texas Utilities Services, Inc.
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Response:

Section 4 of the proposed plan describes the scope selection process and
defines the selected scope.

COMMEKRT #5:

We believe the originator of eacn observation should be required to comment on
its final disposition,

Response:

Section 3 has been revised to incorporate this comnent,

COMMENT #6:

On pages 4 and 14, there is a list of criteria used for system selection, 1lhe
fourth criteria states “the design should have undergone changes during this
period of time." Tnis criteria is not definitive enough since design changes
are common on all systems., Additional background on the amount of design
change on the Spent Fuel Pool Cooling System relative to other systems should
be provided,

Response:

This particular criterion is included in the system selection process to
ensure that there have been design changes during the selected time period.
Although it's true that changes are common to all systems, it 1s possible to
select a time period during which there were no changes to the system, This
criterion is intended to prevent that possibility. The key, theretore, to
this criterion is not the number of design changes but. rather, that there
were design changes. Accordingly, a quantitative assessment of the number of

Texas Utilities Services, Inc.
Independent Assessment Program
Proposal No. $83-12C, Rev. 1
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design changes to the Spent Fuel Pool Cooling System relative to other systems
would not be appropriate.

COMMENT #7:

There does not apear to be an adequate definition for a findinyg as
distinguished from an observaticn, There 1is no discussion on the
classification that will be used for a discrepancy tnat is not significant but
has generic implications., The generic implications of each discrepancy must
be addressed in order that the conclusions of a program such a&s this can be
valid and useful.

Response:

Findings anu other key terms are defined in Exnhibit 3.1.

Observations are written for discrepancies with the review checklists,
regardiess ot their significanc . Vetermining the significeance of each
observation in the charter of the Project Team and Senior Review Team. The
Project Team is responsible tor documenting all discrepancies and determining
the root cause of each observation, During their review of the ftinal
documentation, the Senior Review Tean evaluates each discrepancy and
observation for generic implications.

COMMENT #8:

It would be useful for our review for Cygna to expand on the level of detail
they intend for their “configuration" check denoted on page 22.

Texas Utilities Services, inc.
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Response:

The configuration review of the Spent Fuel Pooul Cooling pipe supports and
supporting structures includes the foliowing checks:

Approximate location and orientation with respect to the piping system,
Type, size and adjustment of components such as springs and snubbers,
Approximate dimensions of critical members of the support assemnblies,
Miscellaneous considerations such as clearances between pipe and restraint
steel and gaps between baseplates and concrete surfaces,
General workmanship of the supporting concrete structures, including such
things as cracking and voids.

COMMENT #9:

Criteria for selection of sample elements should be provided in the proyram,

Response:

Scope and system selection criteria are provided in the proposal,

COMMENT #10:

Acceptance criteria for verification should be provided in the program,

Response:

The as-built verification 1is pertormed wusing checklists which are a

compilation of key design elements selected from the desiyn drawings and
specifications, Acceptability i1s based on conformance to these checklists.

Texas Utilities Services, Inc,
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RESUMES

Ben K. Kacyra

John E. Ward

Eugene F. Trainor
Larry L. Kammerzell
Nancy H., Williams
John C, Minichiello
R. Hess

Chuan Liu

James P, Toner

Paul DiDonato

Alan Moersfelder
Andrew Cowell
Lennox D. Barnes
John P, Bonner

A, Patrick McCarthy
Ted T. Wittig

P. Foley

BiE 7,
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BEN K. XACYRA

EDUCAT ION:
M.S., Structural Engineering, University of I1linois, Urbana, IL
B.S., Civil Engineering, University of Iliinois, Urbana, IL

PROFESSIONAL REGISTRATION:

Registered Civil Engineer, California
Registered Structural Engineer, California
Registered Structural Engineer, Ohio

PROFESSIONAL AFFILIATIONS:

Member, American Nuclear Society

Member, Seismological Society of America

Member, American Society of Civil Engineers

Member, American Concrete Institute

Member, Structural Engineers Association of California

Expert Examiner, Structural Examination, California State Board of
Registration for Professional Engineers

PROFESSIONAL EXPERIENCE:

Mr. Kacyra has been practicing structural engineering for more than eighteen
years, more than twelve of which have been in the field of structural analysis
and earthquake engineering. His major expertise is in the fields of
structural criteria development and seismic risk analysis. He has also gained
broad experience in the development and application of advanced analytical
techniques essential in the achievement of imaginative engineering designs.

As Chief Executive Officer of Cygna since 1973, he has been personally
involved in all Cygna projects. His work includes problem definition,
determination of criteria, establishment of procedures and evaluation of
results.

Some of the significant projects he has worked on as Principal-in-Charge
during the past two years are:

=
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BEN K. KACYRA
(continued)

- Seismic evaluation of the Yankee Rowe Nuclear Station in response to
the NRC Systematic Evaluation Program (SEP). This project requires a
wide spectrum of involvement from cost evaluation, criteria devel-
opment, and analysis, to implementation of design fixes.

- Methodology for structural performance criteria determination for
thermal electric generation and transmission facilities, for Califor-
nia Energy Resources Conservation and Development Commission.

- Feasibility of a rational approach to damage mitigation in existing
structures exposed to earthquakes, for the National Science
Foundation.

- Seismic regqualification of the Humboldt Bay Nuclear Power Plant
structures and equipment systems which included the development of
fixes for the structures and equipment.

-  Structural engineering and seismic risk analysis on a $80,000,000
federal complex in Anchorage, Alaska.

- Seismic design criteria and structural review of the Yerba Buena
Convention Center, San Francisco.

PUBLICATIONS:

“Seismic Risk Analysis Optimizes Life Cycle Costs," presented at the ASCE
National Structural Engineering Conference, Madison, Wisconsin, August
1976.

“Dynamic Response of a Four Storied Building to Changes in Its Configuration,”
ASCE/SEAONC New Earthquake Design Provisions Seminar, November 1975.

"Application of Dynamic Analysis," with Sanford Tandowsky, ASCE/SEAONC New
Earthquake Design Provisions Seminar, November 1975,

“Computer Methods vs. Hand Methods in the Lateral Analysis of Multistory Shear
Wail! Buildings," with Ashraf Habibullah, presented to the Advisory Board
of the California State Office of Architecture and Construction, November
1975.

“Beliaviour of Structures Under tarthguake Motion," presented at the Seminar of
the Hospital Council of Northern California, December 1974,

? Texas Utilities Services, Inc.
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BEN K. KACYRA
(continued)

Reports tc the Seismology Committee of SEAONC:

“Report of the Overturning and Load Factor Subcommittee," 1970.
"Report of the Overturning Subcommittee," 1971.

"Report of the Vertical Acceleration Subcommittee," 1972.

“In-Situ Testing for Seismic Evaluation of humboldt Bay Nuclear Power Plant
for Pacific Gas and Electric Company," with N. Cnauhan, Transactions of
the Fourth International Conference on Structural Mechanics in Reactor
Technology, San Francisco, California, August 1977.

“Seismic Evaluation and Modification of the Humboldt Nuclear Power Plant, Unit
3," with N. Chauhan et al, accepted for presentation at the Third ASCE
Specialty Conference on Structural Design of Nuclear Plant Facilities,
Boston, Massachusetts, April 1979.

“A Methodology for the Determination of Seismic Resistant Design Criteria,"
with J. Vallenas, presented at the Second U.S. National Conference on
Earthquake Engineering, Stanford, California, August 1979.

m Texas Utilities Services, Inc.
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JOHN E. WARD

EDUCATION:
M.S., Muclear Physics, University of California, Berkeley, California
B.S., Naval Engineering, U.S. Naval Academy

PROFESSIONAL REGISTRATION:
Registered Professional Mechanical Engineer, Caliiornia
Registered Professional Nuclear Engineer, California

PROFESSIONAL AFFILIATIONS:

Member, American Nuclear Society

Member, American Society of Mechanical Engineers

Member, Atomic Industrial Forum

Member, California Society of Professional Engineers

Member, National Society of Professional Engineers

Institutional Representative to the Pacific Coast Electrical Association

Institutional Representative to the North West Electric Light and Power
Association

Institutional Representative to the Rocky Mountain Electric Association

Chairman, Reactor Licensing and Safety Committee, AIF

PROFESSIONAL EXPERIENCE:

Mr. Ward is the former Chairman and Chief Executive Officer of Cygna Energy
Services with responsibility for the overall operation and performance of the
Company.

Prior to joining Cygna, Mr. Ward held the position of Vice President at Sar-
gent and Lundy. In this capacity, Mr., Ward was responsible for Sargent and
Lundy's Los Angeles office, as well as for business development on a firmwide
basis for the organization. Mr, Ward played an active role in the nuclear
industry by chairing the Atomic Industrial Forum's Committee on Reactor
Licensing and Safety. In this capacity, he was instrumental in the develop-
ment of several NRC/Industry task force approaches to solving licensing
fssues. This work resulted in his being named the first recipient of the

Texas Utilities Services, Inc.
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JOHN E. WARD
{continued)

AlF's Clyde A, Lilly Award. This award, named for the former AIF Chairman of
the Board, is given annually to an individual who is judged to have made an
"outstanding contribution to the technical development, regulatory climate or
public acceptance of nuclear energy. The quality of such service is measured
by: leadership demonstrated by formulating, reconciling and advancing indus-
try position on nuclear policy, time and effort devoted to Forum programs, and
effectiveness in bringing key issues to nuclear development closer tc resolu-
tion."

In 1973, Mr. Ward was named General Manager of Sargent and Lundy's Los Angeles
affiliate, S&L Engineers, when it was first established, He was active in
estaplishing the facilities and procedures for this new affiliate, as well as
engaging the principal staff., He was responsible for directing the adminis-
trative and engineering program, as well as business development in the west-
ern United States,

In 1968, Mr, Ward joired Sargent and Lundy as a Nuclear Project Engineer, As
a8 Nuclear Project Engineer his principal responsidbilities included the Zion
Nuclear Station and the William H, Zimmer Nuclear Station.

In 1967, Mr, Ward joined the Commonwealth Edison Company in Chicago as Project
Engineer on their Zion Station,

Prior to joining Commonwealth Edison, Mr, Ward spent 15 years in the Navy.
His primary experience involved command-at-sea, as well as administrative as-
signments in the areas of practical research, development, and test and evalu-
atior procedures for surface weapons systems,

Texas Utilities Services, Inc.
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EUGENE F. TRAINOR

EDUCATION:

M.S., Management, Rensselaer Polytechnical Institute, Troy, NY

£.5., General Engineering, U.S. Coast Guard Academy, New London, CN

Naval Nuclear Reactor Testing and Operations, Mare Island Naval Shipyard,

Vallejo, CA

Executive Management, Center for Management Development, Noriheastern
University, Boston, MA

Production, Planning and Zontrol, Massachusetts Institute of Technology,

Cambridge, MA

Government Contract Law, Marshall Wythe School of Law, College of William and
Mery, Williamsburg, VA

PROFESSIONAL REGISTRATION:
Registered Quality Engineer, California
Registered Mechanical Engineer, Massachusetts

PROFESSIONAL AFFILIATION:

Senior Member, American Society for Quality Control
Member, American Society of Mechanical Engineers

Member, ASME Main Committee on Nuclear Quality Assurance
Vice Chairman, Subcommittee on Personnel Qualifications

PROFESSIONAL EXPERIENCE:

Mr. Trainor, Vice President, Quality Assurance, has in excess of 20 years of
extensive experience in quality assurance, construction, engineering, and
project management of fossil and nuclear power generation projects. Prior to
his association with Cygna, he was associated with a major architect/engineer
for eight years serving as Manager of their Quality Assurance Department and
Chief Engineer of the Engineering Assurance Division. During this period, he
developed the first Quality Assurance Program approved by the then Atomic
Energy Commission for an engineer-constructor. Additionally, he developed
management systems needed for the effective management of a multi-faceted

Texas Utilities Services, Inc.
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EUGENE F. TRAINOR
(continued)

domestic and international quality assurance organization.

Mr. Trainor was previously associated with the shipbuilding industry ir
Quincy, Massachusetts, for thirteen years. At that time he was responsible
for the establishment of an S5W Submarine Reactor Plant Test Program and the
development and manag.<ient of the DLG(N)25 Nuclear Power Unit installation
program, Other assignments held by Mr. Trainor included Project Manager -
Speci2l Projects, Process Engineering Manager with responsibilities for
manufacturing and industrial engineering, applied research and development and
industrial laboratories, and Manager, Nuclear Quality Control, with
responsibility for all aspects of quality assurance and control in the design,
construction and overhaul of naval Nuclear Power Plants and Facilities.

Prior to his association with the shipbuilding industry, Mr., Trainor was
emploved by a chemical company complex in Springfield, MA, where he designed
and constructed steam generating and chemical processing facilities.

Texas Utilities Services, Inc.
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LARRY L. KAMMERZELL

National University
B.B.A., National University

Third Year Indusirial Engineerin

SPECIALTY COURSES:
Business Management

Naval

raining:

Navy Nuc lear Power S5chool

Advanced Submarine Engineering

Nuc lear Deep Submersible Pilot

PROFESSIONAL REGISTRATION:

Professional Engineer (Nuclear

PROFESSIONAL AFFILIATIONS:
Member : American Nuclear Societ y rast Lairman
Member, National Management Association

Chapter

PROFESSIONAL EXPERIENCE:

Mr. Kammerzell has twenty years of nuclear-reliated experience
spectrum of Nuclear Power Plant risk assessment, analysis,
tion, and operations. At Cygna he 1s in the position of Vice
Western Region operations, which includes the San Francisco,
Richiand offices.

In Mr, Kammerzell's position as Vice President, he has
for the performance and administration of the Western Regi
includes executive cognizance over the schedule and

projects assigned to the Western Region offices; he also
coomitment to the technical expertise of the office pers
In-Charge of all projects, Mr. Kammerzell provi
participation in active projects of the Western Region.

Texas Utilities Services, Inc.
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LARRY LLKAMMERZELL

icontinued)

tasks at Cygna has been to broaden the character and technical make-up of
assigned offices and staff to enable Cygna to

- provide a bDroader ranqge
services to the western regional utilities and other client

Prior to Joining Cygna, Mr., Kammerzell held responsit
management positions with Stone & Webster Engineering Corp., Uni 1 Engineer

Jeds \jvrv‘.

engineering ar

f

and (Constructors, General Atomic Company and the
summarizes his activities over the past 20 years.

At General Atomic Company Mr. Kammerzell was Manager of
tngineering, responsible for the coordination and
integration of the various systems and component design:
optimum plant design and to organize, direct and adm
Sy ytems engineer 1ng efforts on HTGR

>
inister opverea
P r $ « 1 % A ¢ m

Yrobabiliistic R1Sk Assessment

t‘j“)‘j:":Jn‘)-

other positions neid at :l'” erail \ G
resporisible for plant thermal performance evaluations inc]
development of anaiytical techniques to determine the therma
\ £

performance risk associated with the |

1@ Spec IC plant

lead nuciear engineer at United Engine N 1S tors, he wa

ible for the preparation o report for
and facilities supporting > cle: steam
the radwaste, core cooling,

J

building arrangements.,

cunn | T
SUPP Iy 1Nest

orage systems and the
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At Stone and Webster, Mr. Kammerzell was responsible for ev

vendor test and weld procedures. . ) responsible for
design, specification, and field erection nuclear power plant
pumps, vessels and heat exchanges,

Mr. Kammerzell held sever positions
Representative of this peri
prototype 1instructor and assignment as M/A division officer
the NR-1 during the construction, testing,

S 1
service

In the United >tates Navy.
s his assignment as Nuclear power plant
on board
seatrials and ial

IS 4',‘ r-f‘(V?‘lr.k"'

; The NR-1 is a Nuclear Powered Deep Submersib)
h |

lity for: all phases of

~
submarine. Mr. Kammerzell had responsibi

testing, trouble shooting, calibration a maintenance of react
propulsion, and turbine generating equipment; all power

was the duty

i :
sponsibie for testin

> L

evolutions; and all underwater evolutions. nE
dauring power range testing and was re
initial criticality

J
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NANCY H. WILLIAMS

EDUCATION:

B.5., Civil Engineering, Carnegie-Mellon University, Pittsburgh, PA

8

Boiling Water Reactor Course, General Electric BWR Training Center

Finite Element Methods and Applicati Ohio State University,

ol )
AT RS LLLIS LY B N

Management Courses, Harvard University, Extension Program, Cambridge, MA

PROFESSIONAL EXPERIENCE :

facility retrofit programs. In thi capacity she has been responsible
plarring, coordination, and timely implementation of all project phase
conceptu2l engineering to documentation of modifications. 2Neé has provic
experi testimory on the management of major modification projects durin

>

Ms. Williams has extensive experience in the management of nu

g

?ilgrim Station Unit 1 Utilities Commission hearings. As a project manager at

.ygna she i responsible for ths timely, accurate, and cost effective
completion of projects. In this position, she has worked he i1ndependent
)f Cnrico Fermi Unil 2 and Comanche Peak. or to joining
Cygna, Ms. Williams held increasingly responsible positions with Boston Edison

Lompany inciuding:

gesign reviews

RrrJy t Manager cof Pilgrim Nuclear Power Station's Equipment
Qualification Program. Developed a Project 2 seven year program to
quaiify all safety related equipment for design basis events such as
high energy line breaks, LOCA and earthquakes. Initiated the project
rganization, manuai, and priorities necessary to comply with existing
and future requlations.

Manager of several projects olving e seismic analysis of all
category 1 piping systems, p orts . piates and building
steel for an operating nuclear plan i capacity her
responsibilities included. the development and in me ion of
comprehensive technical, schedule, and cost plans, > assignment of
tasks; the development of cost and manhour estimates for each task;
the procurement of resources; the interpretation of regulatory
requirements; the development of data control systems to process
project information; contract administration; cost and schedule
reporting; coordination of construction, engineering, operations,
licensing, purchasing, and quality assurance groups; refueling outag

planning for implementation.

D i 3 o . - . - ~ - ~ o & -
rroject tngineer responsible for the content and coordination of

exas Utilities Services, Inc.
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NANCY H. WILLIAMS
(continued)

technical activities of a multi-milion dollar structural evaluation
project. Formulated entire eviluatton program consisting of selectior
of acceptance criteria, analytical methodo] ogy, and determination of
loading data through the use of building seismic and pressure flow
models. Elected member of Owner's Group committee of the developmer

of a new masonry wall structural analysis criteria. Developed
procedures for the collection of field data necessary for the
structural ana‘ysws. Organized and coordirg .ed field survey teams,

Provided final technical review of project activities for compliance
with codes, standards, and regulatory requirements.

Lead engineer responsible for the design and implementation of a
sanitary disposal system including: two pumping stations, gravity and
forced main piping layout, and leaching field. Functioned as the
field engineer for the construction of:

$300,000 sanitary system
$1,000,000 training/office building

Structural and civil engineering functions including: seismic
analysis of structures using computer codes such as ANSYS, STRUDL, and
STARDYNE; seismic and thermal analysis of piping systems and pipe
supports; computer program development for data reduction, informat
management, pipe support base plate analysis; providing
construction/engineering interface for field modifications; review and
approved of engineering specifications. Responsible for noise data
acquisition system located on site boundaries near residential
zones., Developed a computer program and user's manual to statis-
tically analyze noise level data and assess its impact on the
community. Wrote and documented a computer program currently used to
analyze meterological data including the calculation of atmospheric
Sti??]1t] factors and the output of joint wind frequency distributior
tables.

ion

Williams was employed by Stone & Webster Engineering Corporation where sh

< o
designed pipe supports, and resolved interferences between plant
piping layout and support design on Millstone Unit

As a structural engineer for General Dynamics, Inc. Electric Boat div
was responsible for the construction of various tanks and foundatior
reactor compartment and engine room of the Trident Class Submarines. Provide
direction for the trades and engineering resolutions for construction prob-
lems. Selected to work on the development of a construction planning progran
for the reactor compartment of the 688 Class Submarines
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NANCY H. WILLIAMS
(continued)

PUBL ICATIONS:

“Operational Analysis: An Approach to safety and Planning," Internationa
Meeting on Thermal Nuclear Reactor Safety, ANS/ENS, August 29 - September
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JOHN C. MINICHIELLO

EDUCATION:
M:), App\,]tf\,' Mc;!)d'ﬂlj;‘ Harvard u"'«f?Y‘SWt)’, Camby ‘JJ“o MA

B.S., Mechanical Engineering, Tufts University, Boston, MA

LU

PROFESSIONAL REGISTRATION:

Professional Engineer, Mechanical, Massachussetts and Californi

»

PROFESSIONAL EXPERIENCE:

Mr. Minichiello is assigned as the Manager of the Engineering Design Divisio
at Cygna. His responsibilities include technical direction of all project
within the division, staffing and budget preparation, and proposal generation.
As part of his present assignment, M=, Minichiello is the project engineer

the dynamic requalification of Mechanical Equipment for the Washington Publi
Power Supply System Unit 2 nuclear plant, This work involves

previous work to the new hydrodynamic loads and the new
(IEEE-344P1975). Jther projects within his division include: the
analysis and support design for the control

station; reanalysis of piping and pipe support for Diablo Canyon Unit

design of new pipe supports to upgrade the seismic capability cof the
Nuclear Station at Rowe, Massachusetts.

As Section Manager for stress analysis at Brown and Root,
Minichiello's responsibilities encompassed the overall direction ¢
mechanical analysis and design activities for the company's nuclear and fi
projects, Activities included: a full range of piping analyses for the So
Texas Nuclear Project; computer aided structural analysis of elect
substation insulating posts under 3 phase short circuit dynamic loading;
deveiopment of stress analysis standards for Brown and Root as pressure vessel
anaiysis

As lead of the component analysis section at NUS Corporation, he was
responsible for proposal generation, direction and completion of the analysis
(thermal, stress, and dynamic) of components in accordance with ASME, ANSI,
and AISC codes. Projects included direction of the analysis of a fuel pool
skimmer tank for dynamic loading, the dynamic analysis of vacuum relief valve
and the stress analysis of heat exchangers. He was also responsible fc
technical direction for a team of 25 engineers performing the piping analysi
of 200 sub-systems for the Wm. H. Zimmer Nuclear Station.

’
Y
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JOHN C, MINICHIELLO
(continued)

Mr. Minichiello also generated proposals for linear and non-linear (gapping)
analysis of heat exchanger component parts. His past work also includes
dynamic analysis of high radiation sampling systems (panels and piping),
fracture analysis of pipe welds, and analysis of various pressure vessels.

As Lead Senior Engineer with EDS Nuclear, he was responsible for the piping
analysis for safety-related piping systems for the McGuire Nuclear Station,
This effort involved the thermal transient and fatigue analysis required for
ASME Class I systems and the identification of postulated break locations per
MEB 3-1 criteria for design of pipe whip and jet restraints. Other projects
included finite element analysis of penetration head fittings for thermal and
structural Joads and verification of the SUPERPIPE program per EDS (A
standards.

Mr. Minichiello's previous experience at NUS Corporation includes thermal and
structural analysis of nuclear systems and components using finite element
codes such as ANSYS, STARDYNE and PIPESD. These analyses included such eval-
uations as the dynamic response of the auxiliary cooling piping for a reactor
coolant pump test Jlocp, the dynamic response of centrifugal chiller
assemblies, the dynamic response of high density spent fuel racks and the high
temperature response of spent fuel shipping casks. He has »erformed complete
stress and thermal analysis of the LOFT reactor vessel, including comparison
of results to ASME code allowzbles and generation of the final stress report,
and was responsible for the computer code generation used to pre- and post-
process finite element stress output to aid in the evaluation of ASME code
requirements. As a stress engineer, Mr. Minichiello performed thermal and
stress analysis of a Navy purification filter using finite-difference and
shell computer codes. He performed the stress analysis of electrical plug
plates per ASME Class IIl criteria.

Earlier, at RAYTHEON Co., Mr. Minichiello worked as a design engineer and was
in charge of fabrication of prototype analog-digital computer interface
device. He designed components of control board for missile tracking systems.

PROFESSIONAL AFFILIATIONS:
Member, American Society of Mechanical Engineers
Member Tau Beta Pi Engineering Society

Texas Utilities Services, Inc.
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ROBERT W. HESS

EDUCATION:

B.S., Engineering, University of Maryland

Graduate course work in Engineering Administration, George Washingtor
University

Basic Project Management Course, American Management Association

Air Conditioning and Refrigeration, Brevard Junior College,

Cryogenics, Genesy's Extension of University of Florida

PROFESSIONAL REGISTRATION:

Profes<ional Engineer, Mechanica

PROFESSIONAL EXPERIENCE:

Mr. Hess has more than seventeen years of experience in engineering and
managenient. He is currently assigned as Engineering Manager-Systems Engine-
ering. In this capacity he is responsible for the supervision of multiple
discipline groups including electrical, instrumentation and control, and
mechanical, in the performance of systems analysis and design, 5 mod

i
]
|

Formerly associated with NUS as General Manager of its Western Engineering
r

Office, he was responsible for the management
requirements of all engineering and design project
as Manager, Plant Engineering with this firm, his duties included technical
direction and administrative activities associated with process development
and system design of modifications to nuclear and fossil fueled generating
facilities. This included supervision of site investigations to

system design requirements based on plant operations and site-specifi
straints, technical approval of conceptual and detail design and mar

assigned discipline engineers and designers to meet schedule
requirements. Specific projects included NUREG 0612 compliance (

Trojan and Crystal River Power Plants, ATWS modification requiremen

for BWR's, preparation of emergency implementing procedures for a P

modification of a pH control system for a fossil unit cooling tower.

, direction and staffing
S, In an earlier position

As Project Engineer for the design of large waste treatment fac 33

fossil generating facilities, Mr. Hess was responsible for directing and
sequencing project tasks to accomplish the work scope within dge and
schedule and maintaining formal communications with the client. This assign-

Texas Utilities Services, Inc.
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ROBERT M. HESS
(continued)

Other assignments with this firm included responsibilites for conceptual and
detail design of make-up water and wastewater treatment systems for both
nuclear and fussil power plants. Mr. Hess supervised engineers and designers
in performance of discipline work scope within schedule and budget con-
straints; established system design criteria and coordinated inputs with other
disciplines; prepared and supervised preparation of equipment specifications,
construction bid packages, proposal bid evaluations, P&ID's, eqguipment and
piping layout drawings and engineering manhour estimates. Various other
project experience includes engineering design and analysis of radioactive
waste treatment systems for nuclear power plants, design and review of RCP 0il
enclosure systems, fossil plant fire water system modifications, and aadition
of fire suppression systems to cable spreading rooms. While assigned to a
core spray system modification project, he coordinated field engineering
efforts and client inputs during analysis and modification design, in addition
to being responsible for preparation of specifications and drawings and
construction work packages for installation of mechanical modifications. Alsc
prepared conceptuzl imechanical designs and weight analyses of shippings casks
for solid waste generated by nuclear fuel reprocessing plants (concepts
included both rail and truck-mounted casks for high- and low-level wastes),

At Newport News Shipbuilding, Mr. Hess was responsible for design and review
of various fluid systems required for cperation and support of naval nuclear
power plant., Participated in formulation and composition of technical

documents detailing and justifying system design characteristics, operating
principies and maintenance requirements for primary shield water, reactor
plant air and evacuation and nitrogen purge systems.

As Lead Systems Engineer with Grumman Aerospace Corporation, Mr. Hess was
responsible for systems checkout and launch operations on Lunar Module
Propulsion Subsystems. Position required consideration of such items as test
scheduling, manpower planning, review and approval of test procedures and
direct supervision of engineers and technicians during pre-launch and launch
operations.

As Systems Engineer, he prepared and performed test procedures for fluid
systems checkout, directed troubleshooting and repair of ground support and
flight equipment, participated in development and site start-up of high
pressure gas and cryogenic loading equipment.

PROFESSIONAL AFFILIATIONS:

Member, American Nuclear Society

Member, American Institute of Aeronautics and Astronautics

Member, California Radicactive Materials Management Forum

Texas Utilitie. Services, Inc.
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ROBERT W. HESS
(continued)

ment required close coordination of design, procurement and construction
fol?ow-up efforts of process, mechanical, electrical, 1&C, and
civil/structural engineers.
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CHUAN LIV

EDUCATION:
M.S., Civil Engineering, San Jose

B.S5., Civil Engineering, Chung-Yuan Colleg

PROFESSIONAL REGISTRATION:

Registered Civil Engineer, State California

PROFESSIONAL EXPERIENCE:

Mr. Liu is currently a Senior d Engineer at Cygna's
J]v!jTjW, He is presently f Proje Engineer in charge
redesign for Diablo Canyon Unit 1 due to the Hosgri earthqu
teria.

Previously, Mr.v;wu was Project Engineer (pipe suppo
Design Review of the Grand Gulf Nuclear Plant. This

revies criteria, walkdown of piping, and review of as

Other experience includes the design of pipe supports for

modifications; development of « er i work 1instructions, for Vermont
Yankee, Mr. Liu established 79- 14 ¢ ion criteria and work instruction
for pipe support group and supervised and directed the pipe support group t
perform pipe support design review base on AS-BUILT data.

r

J

At Cygna, Mr. Lui also worked on the Palo Verde project, leading an eigt

"
ety il

member group, working as independent group performing pipe support design.

e performed the

t from steam due
to piping failure the ventiliation duct support design, and design
verxfycat’n“ or selected problems; and Susquehanna where he was responsible
for pipe support design review, component hardware design review and stre
and stiffne calculations, as well as providing modifications for over-
stressed supports.

1

Other projects include: La Salle; Milistone; for which b
envirunmental enclosure design to protect electrical equipmen

Prior to joining Cygna, Mr. Liu was responsible for

analysis for high rise and parking structures and office
Owings & Merrill,

Texas Utili Services, Inc.
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CHUAN LIV
(continued)

Mr. Liu's experience also includes assignments with: 5. K. Noravian &
Associates - responsible for structural analysis and design for wood, concrete
masonry and pre-cast and various structures; Engineering Decision Analysis
Corporation - responsible for dynamic analysis of power plants and buildings,
seismicity evaluation and rehabilitation checking for existing buildings; and
Consoer, Townsend and Associates - responsible for structural design of
facilities for sewage treatment plants.

Texas Utilities Services, Inc.
f ¥ Independent Assessment Program
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JAMES P. TOMER

EDUCATION:

B.5., Marine and Electrical Engineering, Massachusetts Maritime Academy,
Buzzards Bay, MA

Quality Assurance Management, Northeastern University, Boston, MA

PROFESSIONAL REGISTRATION:

Registered Quality Engineer, California

Registered Mechanical Engineer, Massachusetts

Third Engineers License, Steam and Diesel, U.S5. Ccast Guard

PROFESSIONAL AFFILIATIONS:
Senior Member, American Society for Quality Contro)

Member, American Suciety for Nondestructive Testing

PROFESSIONAL EXPERIENCE :

Mr. Toner has had approximately 20 years of extensive experience in quality
assurance production engineering, cost and estimating, and construction

management aspects of nuclear and conventional marine and commercial power
plant construction.

Recently Mr. Toner practiced as a private quality assurance consultant.
Previous to that he had been the Chief Engineer of the Cost and Auditing
Division of the Quality Assurance Department of Stone & Webster where he was
responsible for the establishment and administration of the system for

internal auditing of site construction activities and quality assurance
operations.

Prior to joining Stone & Webster in 1972, he was associated with the Quincy
Shipbuilding Divison of both the Genera) Dynamics Corporation and Bethlehem
Steel Corporation in a variety of increasingly respensible management
positions. As Engineering Manager (MARAD Project), he was responsible for the
development and marketing of four R&D projects related to coatings
application.

Other assignments included management of the pipe fabrication shop and five
years in the Nuclear Quality Control Department, rising from the position of
engineer at the time of department formation through various assignments to

= Texas Utilities Services, Inc,
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JAMES P, TOMER

(continued)

Chief of Nuclear Quality control. The Quincy shipbuilding Divison activities
were associated with the design and construction of nuclear and conventionally
powered ocean going vessels.

Texas Utilities Services, In
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PAUL D. DIDONATO

EDUCATION:

B.S., Business Administration, Industrial Technology, Northeastern |

Boston, MA

A.5., Civil and Highway Engineering Technology, Wentworth Insti
Technology, Boston, MA

PROFESSIONAL AFFILIATIONS:

Member, American Society for Quality Control
' y y

PROFESSIONAL EXPERIENCE:

Mr. DiDonato has over nine years of experience in the nuclear industry.
’resently, he 1is assigned as the Quality Assurance Operations Supervit
western Region, and is responsible for the implementation of the Cygna Qua ity
Assurance Program for all west coast area offices. In addition, some of Mr.
DiDonato's recent assignments were acting as Project Leader for the quality
assurance evaluation portions of the Grand Gulf Unit 1 and Enrico Fermi Unit
Power Plant independent design reviews. Previous work at Cygna has included
various assignments in auditing, management diagnostics, and training progranm
development and presentation,

or

QT o
|
'

Prior to joining Cygna, Mr. DiDonato worked as a Quality Assurance Engineer
for Stone & Webster Engineering Corporation. His initial responsibilities
included the development and presentation of Quality Assurance training
programs, specializing in the requirements of ASME III Division 1, Industry
Auditing Standards and Regulatory Guides, as they relate to nuclear

plant construction, Subsequent to this, he was assigned to

Assurance Auditing Division. In that capacity, he was

preparation and conduct of headquarters, site and sub-contractor
dssurance audits during pre-construction and construction phases of

nuclear power plant projects. Mr. DiDonato is certified as

accordaance with the requirements of ANSI N45.2.23.

Prior to joining Stone & Webster, Mr. DiDonato was employed by Chic

and Iron Compary working in the field of Nuclear Quality Assurance.

PUBLICATIONS:

“Techniques of Quality Auditing," a paper presented at
Spring Conference, May, 198l.

Texas Utilities Services, Inc.
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ALAN E. MOERSFELDER

EDUCATION:

B.5. Electrical Engineering, Milwaukee School of Engineering

PROFESSIONAL REGISTRATION:
Registered Professional Engineer in I11linois, Wiscansin, Michigan and
Minnesota

PROFESSIOMAL ACTIVITIES:

Member, Institute of Electrical and Electronic Engineers (IEEE)
Member, American Nuclear Society

Senior Member, Instrument Zoc.iety of America (ISA)

PROFESSIONAL EXPERIENCE:

Mr. MM has more than 13 years of experience in the power industry. He has
contributed to the successful completion of numerous new and retrofit design
proejcts as a Project Manger, Engineering Manager, and Project Engineer. His
expertise has been demonstrated on both fossil and nuclear projects.

Among the projects he managed were Safety Parameters Display Systems and other
backfit modifications with control room impact which resulted from the TMI
incident.

Prior to that, his responsibilities included the technical direction of
engineers involved in the design of two nuclear power plant control complex
facilities. Design tasks included participating in the sizing and physical
arrangement of equipment in the main control room, auxiliary electrical
equipment room, and comptuer room, cable routing and separatior
considerations; lighting and communciations provisions; panel construction and
component procurement activities, annunciator system design and procurement,
and utilization of the process computer system. While at Sargent & Lundy, he
was appointed Procurement Specialist in the areas of main cqntrol panels and
electrical analog metars, The responsibilities of a specialist include
coordinating the company's generic review to qualify vendors who wish to bid
on project procurement specifications.

Mr. Moersfelder has participated in the design activities associated with
implementing the miniaturization concepts of General Electric's Nuclenet

Texas Utilities Services, Inc.
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ALAN E. MOERSFELDER
(Continued)

control room. He has coordinated the layout of the BOP components, applying
human factors principles to systems and equipment, '

As a result of his working experience, Mr. Moersfelder has a thorough
understanding of utility practices, industry standards, and NRC regulations,

Texas Utilities Services, Inc.
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ANDREW D. COMELL

EDUCATION:
M.Engr., Structural Engineering, University of California, Berkeley, CA
B.S.C.E., Civil Engineering, California State Polytechnic University, San Lu

Obispo, CA

PROFESSIONAL REGISTRATION:

E.I.T. (California

PROFESSIONAL EXPERIENCE:

Mr. Cowell's experience at Cygna includes work on nonlinear analysis
Yankee Rowe Nuclear Power Plant, piping stress analysis for Diabio Canyor
a field assignment at the Washington Public Power Supply System in
equipment qualification.

n t

3
a
1
|

Before Jjoining Cygna, Mr. Cowell worked on static and dyramic testing
piping large structural models. He has several years of experience usin
mechanical and electronic testing equipment. Models tested include
multiple-support piping system, base isolation devices, and reinforce
concrete subassemblages. This experience includes writing and modification
nonlinear analysis computer programs.

PUBLICATIONS:

Cowell, A.D., V.V. Bertero, and E.P. Popov, "Local Bond-Slip Under
of Specimen Parameters," Report No. UCB-EERC 82-17, Earthquake Engi
Research Center, University of California, Berkeley.

Popov, E.P., V.V. Bertero, A.D. Cowell, and S. Vivathanatepa,
Bond in Reinforced Concrete," Eastern European
Dubrovnic, 1978,

Monotonic and Cyclic Loading," SEOC Convention, Sept.

Cowell, A.D., E.P. Popov, and V.V. Bertero, "Reinforcing
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LENNOX D. BARNES

EDUCATION:
M.S., Nuclear Engineering, University of California at Berkeley

B.S., Mechanical Engineering, University of New Hampshire

PROFESSIONAL REGISTRATION:
Professional Engineer, Massachusetts
Professional Engineer, California
Professional Engineer, New York

NRC Serior BWR Operator's License

PROFESSIONAL EXPERIENCE:

Mr. Barnes has over 20 years experience in the nuclear industry, including senior 1 )
responsibility for plant engineering, design, licensing, start-up, and plant operation. He
is currently the Manager of Cygna's Training Services Division.

Previously, Mr. Barnes was assigned as the Manager of the Systems Engineering Divisio
in the Boston office of Cygna. He was responsible for ali engineering activities associ-
ated with the electrical, mechanical, nuclear, and instrumentation and control disci-
plines. Concurrently, Mr. Barnes was the Project Manager on various projects within his
division. In this capacity, he was directly responsible for manpower planning, technical
direction, project execution, and fiscal performancea of the projects.

In a previous assignment, Mr. Barnes served as Project Engineer for the James A.
FitzPatrick Nuclear Power Plant. In this capacity he was directly responsible for the
engineering, design, and licensing activities associated with retrofit packages. He was
also responsible for maintaining project management liaison with the client.

Prior to joining Cygna, Mr. Barnes was the Assistant Chief Engineer of the Engineering
Assurance Division of Stone & Webster Engineering Corporation. In this position he
directed the development and implementation of engineering quality standards which
applied to all project activities.

His experience also includes asisgnmetns with the General Electric company in their
Nuclear Energy Division. He has supervised the construction, start-up testing, and initial
operation of a number of BWR reactors including the Peach Bottom Nuclear Power
Plant. At the Dresden Nuclear Power Station Unit 2, he was assigned as Shift Supervisor,
responsible for monitoring all activities during a refueling outage. Othe rresponsi

included fuel loading, CR D replacement, field design changes, and operational testing.

11 -
Dinties
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LENNOX D. BARNES

(continued,

Prior to his general Electric employment, Mr
Submarine Program,

Barnes spent six years in the U.S. Navy
PROFESSIONAL AFFILIATION:

Membor, American Society of Mechénical Engineers
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JOHN P. BOMNER

SPECIALTIES:

Electrical Engineering
Environmental Qualification
Fire Protection

EDUCATION:

B.S., Electrical Engineering, Northeastern University, Boston, MA

PROFESSIONAL REGISTRATION:
Professional Engineer, Massachusetts

PROFESSIONAL EXPERIENCE:

Mr. Bonner has over ten years of experience in electrical engineering and
design for nuclear and non-nuciear power plants. He 1is currently a
Supervising Electrical Engineer with Cygna, responsible for the analysis,
design, and specification of electrical systems, He also serves as an
Electrical Systems Speciaiist, to assure compliance with all applicable
requirements of industry codes and standards such as IEEE, ANSI, NEC, and
NEMA .,

Mr. Bonner is currently providing detailed designs for modifications required
to comply with Appendix R modifications on Nine Mile Point 1 including
development of new logic systems for the Automatic Depressurization System
(ADS). He is also developing a conceptual design for the low-low-set fix to
the pressure-relief system to protect against SRV loads and cold-shutdowr
repair procedures needed for Appendix R. This includes diagnostics cf system
damage as a result of fire and detailed procedures for repairs that are needed
to put plant in safe cold-shutdown state. He is also providing consulting
services for environmental qualification and seismic qualification of control
systems associated with the ADS and low-low-set modifications.

Earlier, he was part of the task force which developed the Appendix R response
for Niagara Mohawk Power Corporation's Nine Mile Point - Unit 1. The effort
included the analysis of fire zones, fire suppression and detection systems,
associated circuits, and breaker coordination to determine the plant's
capability to safely shutdown under various postulated fires.

Prior to joining Cygna, Mr. Bonner was employed by Stone and Webster

Texas Utilities Services, Inc.
_ % Independent Assessment Program
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JOHN P_.BONNER
(continued)

Engineering Corporation as Principal Electrical Engineer for all VEPCO
projects. In this capacity he was responsible for the coordination of al

electrical activities in support of design change packages for statior
modifications at Surry Power Station Units 1 & 2. Those modifications
included the implementation of Appendix R requirements, the replacement and
upgrading of electrical equipment due to an environmental qualification
review; addition and modification of plant safety and post-accident monitoring
systems, and engineering of the plant emergency power degraded voltage
modifications.

For Unit 2 of the North Anna Nuclear Power Station, Mr. Bonner coordinated the
review of electrical equipment environmental gualification per NRC NUREG-0588
and IE Bulletin 79-01(B). He also provided technical support at the NRC pre-
full power license audit of Unit 2. A full power license was issued upon
satisfactory completion of the audit
While assigneu to Millstone 3 for the Northeast Utilities Service Company, Mr.
Bonner was respensible for the design supervision of raceway, wiring and cable
scheduling, and manpower estimating. He also recommended a means by which a
reduction of 50% of the isolation relays could be made, and still maintain the
requirements of NRC Regulatory Guide 1.75 in the area of associated circuits.

Other duties at Stone and Webster included developing specifications, bid
evaluations, and calculations for power systems analysis.

Texas Utilities Services, Inc.
Independent Assessment Program
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A. PATRICK McCARTHY

EDUCATION:

8.5., Marine Engineering, Maine Mari

PROFESSIONAL LICENSE:

3rd Assistant Engineer, Issued by U.S.
PROFESSIONAL AFFILIATIONS:

Senior MQWDEY" Instrument Soc

Memwoer, ISA SP67.10 Committee,

in Nuclear Power Plants

PROFESSIONAL EXPERIENCE:

Mr. McCarthy has over fourteen years of experience
design, licensing, and operation of power plants.
Supervisor of Instrumentation and Controls and a Project
jobs.

While with Cygna, Mr. McCarthy has been assigned as Project Manager of an

seismic qualification of a series of vacuum pumps to be used in processing
uranium fuel.

Appendix R Fire Hazards Evaluation for a Radwaste Incineration System and the

Prior to joining Cygna, Mr. McCarthy was employed by a major East#Evaiuation

for a Radwaste Incineration System and the seismic qualification of a series
J 4

of vacuum pumps to be used in processing uranium fuel.

Prior to joining Cygna, Mr. McCarthy was employed by a major East coast
architect/ engineer for seven years, and held positions of increasing
responsibility within the Controls System Division. His last assignment was
as the Lead Control Engineer on the Millstone 3 Project, an 1150 MwWe PWR
currently under construction for Northeast Utilities. As a Lead Contro
Engineer, Mr. McCarthy, with his staff of principal and support engineers, was
responsible for all aspects of engineering, design, procurement, lic nsing,
and field construction support activities relating to instrumentation and
controls for the project.

.

During this time, Mr. McCarthy also held the positions of both Principal and
support Instrumentation Applications Engineer, on the Shorenam Nuclear
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A. PATRICK McCARTHY

{continued)

Project, an 820 MWe BWR, currently under construction for
Lighting Company.

As both of the above plants were under construction, the area of equipme

qualification was continuously changing due to revisions in NRC guidelines.
As a result, much time was spent working with vendors

to qualifty their
ment to plant specific environmental and seismic profiles,

1 3 1

In addition, he held the position as Controls Systems Division Speciali:
safety and relief valves and installatio

company-wide basis.

i
n of instrumentation and tubing on

Mr. McCarthy's previous industry experien:e includes employment with an

np o) t
dustrial equipment engineering firm, Mr, McCarthy was initially hired as

Ligt Ly 4
Field Service engineer and qltvﬂatqu attained the position of Proj

U c
1

Engineer assigned to special projects. As Project Engineer and as a Field
Service Engineer, Mr. McCarthy was responsible for all phases of safety and
relief valve design, fabrication, tes®, and installation including t!

assurance of compliance to the ASME Boiler and Pressure Vessel Code, Section
[I1, and other applicable codes, the resolution of fabrication problems, the

specification of appropriate non-destructive testing, research and development

J

of new product lines, and trouble-shooting of field-related problems.

Prior to the above, Mr. McCarthy sailed
Assistant Engineer.

Texas Utilities Services, Inc.
Independent Assessment Program
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TED T. WITTIG

EDUCATION:

B.S., Civil/Structural Engineering, Michigan Technological University,
Houghton, MI

PROFESSIONAL REGISTRATION:

Civil Engineer, California

PROFESSIONAL EXPERIENCE:

M. Wittig has over thirteen years of experience 1in structural engineering,
including Containment Building design, structural analysis, equipment
qualification, seismic modeling and analysis, licensing, quality, engineering
and PSAR preparation. As Manager of Projects in the San Francisco Office, Mr,
Wittig 1is directly responsible for all project management and engineering
activities on projects at this Office, In addition, Mr. Wittig acted as
project engineer for the Independent Design Verification for Detroit Edison
Company and project manager for the Mississippi Power & Light Independent
Design Review.

Prior to joining Cyana, he was employed by a major architect/engineer
Civil/ Structural Group Supervisor and Assistant Project Engineer for
Study, he was responsible for the conceptual analysis and design of all

tures. Prior to that he acted as liaison between the home office and
and served as technical reviewer on the client's staff.

Mr. Wittig also functioned as the civil licensing engineer responsible for the
PSAR for a commercial PWR nuclear power plant. In this assignment, he was
additionally responsible for the civil/structural design criteria, soil-
structure interaction seismic analysis, the seismic specification for mechan-
ical equipment, tornado and turbine missile impact studies, and liquefaction
study, as weli as design and analysis for the circulating water system intake
structures. The licensing, quality control, seismic and missile impact tasks
required frequent interfacing with other disciplines during the design of
safety systems,

Mr. Wittig's previous experience has includea design of roads, railroads, and
structures for a major project, including Containment Building shell and base-
mat design using the axisymmetric finite element program FINEL. This exper

ience also included seismic modeling and analysis for the Reactor Containmen

Building plus analysis and design of the reactor cavity, reactor, and guar

vessel support structures.
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JAMES P. FOLEY

EDUCATION:

B.S., Nuclear Engineering, Lowell Technological Institute, Lowell,
Massachusetts

Graduate courses in advanced mathematics and mechanical engineering,
Northeastern University, Boston, Massachusetts

Nuclear Reactor Safety Course, Massachusetts Institute of Technology,
Cambridge, Massachusetts

Applications of Reliability and Risk Technology, George Washington University,
Washington, D.C.

PROFESSIONAL ACTIVITIES:
Member AIF Committee on Systems Interaction

PROFESSIONAL EXPEFIENCE:

Mr. Foley has over 13 years experience in the nuclear industry, including
assignments in engineering design, licensing, and safety evaluations of both
BWR and PWR nuclear plants.

He is presently assigned as project engineer on the Control Room Habitiblity
Study on the Robert E. Ginna Nuclear Power Plant, and is acting licensing
manager for Cygna.

Mr. Foley has been a key member in developing Cygna's Systems Interactions
Analysis Program, and is coordinating Boston office activities relative to PRA
and Systems Interaction Analysis.

Prior to joining Cygna, Mr. Foley held various postions with a large East
coast architect/engineer. Most recently he was Senior Licensing Engineer
responsible for performance of the Fire Hazard Analysis for the James A.
FitzPatrick Nuclear Power Plant, including suppression and protection of the
plant. Modifications resulting from this analysis were implemented to the
NRC's “defense in depth" approach to fire protection. He has also had
responsiblity for following and developing corporate recommendations on
several licensing issues, including Systems Interaction Analysis, foreign

licensing, BWR pool swell, and determination of safety classes for BWR
systems.

Mr. Foley served as plant arrangement coordinator for the Conceptual
Engineering Group. In this capacity, he was the coordinator for the early
conceptual design effort of serveral BWR and PWR units, including Nine Mile
Point 2, River Bend 1 and 2, Montague and Green County. While in Conceptual
Engineering, he served as the group BWR specialist.
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JAMES P. FOLEY
(Continued)

Mr. Foley was lead Licensing Engineer for the developement of the FitzPatrick
Final Safety Analysis Report. This included preparation of schedules,
directing stenographics and reproduction activities, drafting text,
coordinating reviews, and participating in AEC reviews.
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