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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

__.——_———____._...____x
In the Matter of:
HOUSTON LIGHTING AND POWER CO., : Docket Nos, STN 50-498
et al. s STN 50-499
ii (South Texas Project, Units 1 and :
2) ' :
| ,
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. ) Oasis Motor Hotel
Highway 35 West
Bay City, Texas
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Wednesday, 12 November 1975
Hearing in the above-entitled matter was convened,
' pursuant to notice, at 10:00 a.m.
BEFORE:

MRS. ELIZABETH S. BOWERS, Chairperson
Atomic Safety and Licensing Board -

FREDERICK J. SHON, Member
DR. CADET H. HAND, Member
:iAPPEARANCES:

MELBERT SCHWARZ and GREGORY COPELAND, Esgs., Baker and
Botts, 3000 One Shell Plaza, Houston, Texas 77002; and

JACK R. NEWMAN, MAURICE AXELRAD and J. A. BOUKNIGHT, JR.,
Esgs., Lowenstein, Newman, Reis and Axelrad, 1025
Connecticut Avenue, N. W., Washington, D. C. 20036;
on behalf of the Applicant, Houston Lighting & Power.

ROBERT L. PENDERGRAFT and PAUL G. GOSSELINK, Esgs.,
Office of the Attorney General, Supreme Court Building,
Austin, Texas 78711l; on behalf of the State of Texas.
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APPEARANCES: (continued)

IVER STRIDIRON and ALBERT V. CARR, Esgs., Office of the
Executive Legal Director, Nuclear Regulatory
Commission, Washington, D. C.; on behalf of the
Nuclear Regulatory Staff.
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COHRTENTS
WITNESS
George W. Oprea, Jr.
James R. Sumpter
bouglas W. Peacock °

Howard Freeman

David G. Barker

R. D. Gauny

Richard J. Klapper

D. R. Betterton

Dr. Walton A. Rodger
John T. Mooney

Jr. and
and

Gordon L. Chipman,
Marvin Dunenfeld,
Ronald Gamble and
Dr. Jai Raj Rajan

Alex W. Dromerick
J. S. Boegli
Robert L. Waterfield

EXHIBTITS

DIRECT

485
494 and 506
497 ° 3
492
509
519
523
527
512
530

539

544
549
551

FOR IDENTIFICATION RECEIVED

NUMBER
Applicant's No. 7 - Application as
amended by amendments 1 thru 3

Applicant's No. 8 - Preliminary Safety
Analysis Report as amended by amend-
ment 1 thru 33

Applicant's No. 9 - RESAR-14 reference
safety analysis report as amended by
amendments 1 thru 19

Staff's No. 5 - Safety Evaluation Report
related to construction of the South
Texas Project.

Staff's No. 6 - Safety Evaluation Report
related to construction of the South
Texas Project, Supplement No. 1

485 491
485 496
485 501
540 548
540 548
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MRS. BOWERS: On July 19, 1974, the Commission
published in the Federal Register 39 FR 26472, a Notice
of Hearing on an application for a construction permit.
A prehearing conference was held on February 6, 1975,
and an evidentiary hearing on environmental issues and safety
issues related to site suitability was held on April 22 -and
1978, | |

After the heéring the Regulatory Staff requested
that the Board defer its decision until the Staff ;ould
issue its éosition on the applicability to the.South Texas
Project, a new Commission iegulation on "as low as practicable’
radiological releases.

The record was later reopened.to receive the new
information and the decision was issued on August 7, 1975.
That partial initial decision authorized the issuance of a
limited WOrkrraiixmizatﬂj1 to thé applicant. This meant that
the Applicant could'procegd at its own risk to perform certain
preliminary work at the site. )

On October 24, 1975, the Board issued the notice for the
evidentiary hearing on health and safety issﬁes. I read
those issues at the prehearing conference on February 6,

1975, but since some time has passed, I will repeat them
quickly now:

We must determinine, one, whether,in accordance with
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the provisions of 10 CF» 50.35 a, snall a, (no Applic ons

have described the provosed design of the facilities, includine

pbut not limited to the principal architectural and

engineering criteria for the desicn, and have identified

the majcr features or components incorporated therein for

the protection of the health and safety of the public;

b, such further technical or design information as may be
required to complete the safety anaiysis and which can
reasonable be ieft fof later consideration, will be supplied
in the Final Safety Analysis Report; c, safety features

or componeﬁts, if any, which‘require research and development
have been descriﬁed by theiApplicants and the Avbplicants

have identified and there will be conducted a research

" and development progfam recently designed to solve any

safety questions associated with such features or components;
and, d, on the basis of_fhe foregoing there is.reasonable
assurance,that, (15 such saféty gquestions will be |
satisfactorily resolved %t or before the latest date stated
in'tﬁe application for"completion of construction of the
proposed facilities; and (2), taking into consideration the
criteria contained in 10 CFR Part 100, the ?roposed facility
can be constructed and operated at the proposed loéatipn
without undue risk to the health and éafety of tﬁe public.
Number 2, whether the Applicants are technically

qualified to design md construct the proposed facility.
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Number 3, whether the Applicants are financially

qualified to designand construct the proposed facility; and

Last, number 4, whether the issuance of permits
for construction of the facility will be inimical to the
common advantage and security or to the health and safety
of the public.

The notice stated that the public is invited and
the limited appearance statements will be accepted.
And oral presentations will be limited to five minutes, but
written statements without limitation on length, may be
inserted iﬂ the docket.

We will céll forAlimited appearances shortly.

I have introduced>thé Board on two prior occasions,
but some of you may be attending for the first time today.

:f amElizabeth Bowers. . I am a lawyer. I am
a member of the Kansas Bar and for the last 24 years I
have been involved in fedéral administrative hearings. The
first 15 years as a'trial.attorney, and since then as a
presiding officer under various titles. )

On my left is Mr. Frederick J. Sﬁon. His
education and experience has beenin the field‘of nuclear
reactors. Prior to jbining this panel.on a full-time basis,.'
he was the Assistant Director for Nuclear Facilities, Division

of Operation Savety, U.S. Atomic Energy Commission. I

think I failed to mention that his backgrcund, his
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educational background, is both in physics and in
engineering.

On my right is Dr. Cadet H. Hand, who 1is the
Director of the Bodega Bay Marine Laboratory for .the ‘
University of California at Berkeley. I am going to tell
a little secret that I was able to find out from Dr. Hand
that I think you might be interested in. One of the
reasons that Emperor Hirohito wanted;to visit America was to
meet Dr. Hand, who he has been corresponding with for many
years in the areé of marine biology. So the Emperor invited
Dr. Hand to Sah Francisco aha they exchanged gifts a%d had
an hour's discussion thro;gh an interpreter on marine biology,
which I think is a very interésting thing.

DR. HAND: Wé didn't say a word about nuclear
reactors or bombs.

_MRsf BOWERS: Iv«mld 1like to now call for
appearanées of the parties.

Is the Apélicant present?

MR. SCHWARZ: Yes, Mrs. Bowers. %ith the Board's
permission, I would sﬁggest’I remain seated with reference
to the use of the microphone. |

MRS. BOWERS: Fine.

MR. SCHWARZ: Mrs.  Bowers and Members of the Board,

my name is Melbert D. Schwarz. I am appearing on behalf of

the Applicant, Houstcn Lighting and Power Company, Project
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Manager for the South Texas Project. The participants in
the project are the Public Service Board of San Antonio,
Central Texas Power and Light Company, City of Austin, Texas,
and thg Applicént. R
I am with the Houstoﬁ firm of Baker & Botts,
located at 3000 One Shell Plaza, Houston, Texas. Telephone
713 229-1234. Appearing with me today are Gregory Cobeland.
His telephone number is 713 229-1301. Same address.
Also appearing on behalf of the Applicant are
Mr. Jack R. Newman, Mr.bburhx; Axelrad and Mr. J.A. Bouknight,
Jr., of thé Washington firm 6f Lowenstein, NeWpan, Reis
and Axelrad. Messrs. Newm;n, Axelrad and Bouknight have
as their address, 1025 Connécticut Avenue, Northwest,
Wéshington, D. C. 20036 and their telephone ﬁumber is
202 833-8371.
Each of us havé filed a formal appearénce in this
proceeding. | o
MRS. BOWERS: éhank you, Mr. Schwarz.
Is the State of Texas represented”today?
MR. PENDERGRAFT: - May it please the Board,
Mrs. Bowers, my name is Robert L. Penderqraff. To my left
is my co-counsel, Mr. Paul G. Gosselink. We are fro; the
Office of the Attorney General, State of Texas, Supreme

Court Building, Austin, Texas 78711l. Area Code 512 475-4143.

MRS. BOWERS: Thank you, Mr. Pendergraft.
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present?

MR. STRIDIRON: Yes. I am Iver Stridiron.
On my left is Albert Carr. Together we represent the Staff
\af'the Nﬁélear Regulatory Cbmmigsion. )

MRS. BOWERS: The Applicant distributed a proposed
agenaa just prior to the commencemtn of thié proceeding.
The Board has reviewed:H:andfinds it satisfactory. |

Mr. Pendergraft, have you had a chance to look over
it? N

MR. PENDERGRAFT: Yés, we have. It is sétisfactory
with the State. .

MRS. BOWERS: Mf. Stridiron?

MR. STRIDIRON: It is also satisfactory with the
Staff.

MRS. BOWERS: Number 3.on the agenda: opening
statements.

Mr. Schwarz, do you have an opening statement?

MR. SCHWARZ: Yes. We do, Mrs. Bowers.

On behalf of the participants in the South Texas
Projec£, we would like to welcome the Board to South Texas
again.

My opening statement is directeé at somé suggested

procedures for conduct of the hearing, and a general overview

of the direct case which will be presented by the Applicant.




bw7

Aze-rederal Reporters,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Inz.

25

Our direct case will essertially be in written
form, as required by the Commission's rules, the testimony
comprising the Applicant's direct case has been furnished
previously. in writing to the Board and to the paxties.

On November 4th, the Board issued nine quesitons to the
Applicant and to the Staff, advising that the Board would
expect the parties to present‘witnesses who would be
responsive to these questions.

Applicant transmitted under cover of a letter dated
November 5, 1975; to the Boaré and parties, a book of prepared
testimony. The book includeal£he qualifications of each of
Applicant's primary witnesses, including those witnesses
who will sit on the panel of téchnical experts presented by
the Applicant for respdnses to the Questions previously
submitted by the Board and other questions that the Board
may have. Itishall ;ely on these materials and these
witnesses'in the presentation‘of our direct case.

As a mattér of procédure, subject to the Board's
appfoval, of course, we propose the identification, swearing
and qualification of each of Applicant's primary witnesses.
At that time, we propose to identify. Applicant's exhibits.

As I have aiready indicated, the primary testimony
in support of the Applicant's direct case has been submitted
to the Board and the parties in writing.

In the interest of providing a better overall
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an opportunity to read these materiels, we shall osk each
of our witnesses to provide a brief oral summary of his

€

prepared, ;ubstantivg testimopy.
In conjunction with this summary, the approp;iate
witness will provide the Applicant's response to the questiohs
submitted by the Board on November 4.
Our direct case will begin with the testimony of
Mr. George W. Oprea, Jr., Executive Vice-President of Houston
Lighting and power Company, Project Manager. Mr. Oprea
will testify generally concerning the backgroqu of the
South Texas Project, finaﬁﬁial qualifications of the
participants, national securify considerations, the
organization of the Applicant itself, and the undertaking
of the foﬁf participants in the -project and of the Applicant,
as project manager.
Mr. Oprea will also sponsor. éhe Appiléation.
Mr. Oprea will not be a part of our teéﬁnical.panel, and
we suggest that the Board may care to ask qaestions of
Mr. Oprea concerning his testimony and perhaps the parties
cross-examine Mr. Oprea, if they have any crbss—examination,
at the conclusion of his. testimony.. That.is,the discretion
of the Board and the parties.

It is our intention to present a panel of witnesses,

then, comprised of Dr. J. R. Sumpter, Mr. D. G. Barker,-
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Gauucy, Mr: R. J. Klapper

and Mr. D.R. Boellercon;
all of Houston Lighting and Power Company, and
W. Peacock of Westinghouse Electric Corporation,

Dr. Walter A. Rodger of Applicant's consultants, Nuclear

1

Safety Associates, Mr. John T. Mooney of the architect-
engineers and constructors, Brown and Root, Inc., and

Mr. E. Douglas Schwantes, Jr., of Applicant's consultants,
Woodward-Clyde.

Dr. Sumpter, who is manager for Houston Lighting
and Power Company will address the safety analysis for the
South Texaé project and the féchnical qualifications of the
Applicant and architect—eﬁéineer and constructor.

Dr. Sumpter will élsb sponsor the Preliminary
Safety Analysis Report;

‘6r. Peacock, who is Manager, Reactor Protection
in the Pressurized Water Reactor- Systems Division in the
Westinghouse Electric Cofporation, will discuss the RESAR-41
design and will spoﬁsor the RESAR-41 Safety Analysis Report.

Dr. I@aamj;willalmafprovide the Aéplicant's
response to the first'five written gquestions submitted by

the Board. That is, through 5-A.

Mr. Barker, Manager. of Quality Assuraﬁce-Departmenf

or Houstcon Lighting and power Company, will present testimony

on the quality assurance'programs of the Applicant and the

architect-engineering and constructor.
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ppplicant's concultant, will address the issue of compliance
with Appendix Ii

While we perceive that the last of the written
questioné submitted by the anré is esgentlally directed
to the Staff, Dr. Rodger also will provide Applicant's
respénse to this written question.

Mr. Gauny, Physicist for Housting Lighﬁing and
Power Company, will present testimon; on occupational
exposure at thé South Texas Project plant.

Mr. Klapper, supervising engineer of Nuclear
Safeguards and Licensing for Houston Lighting énd Power

Company, will address the matters concerning interface

between the South Texas Project and the RESAR-41 reference

design.

\

Mr. Betterton, Manager?of the Environmental Pro-
tection Department for Houston_Lighting and Power Company,
will provide testimony concerning the monitoring program
established to measure tﬁe settlément of facility structures
and to measure regional gréund surface subsidence.

Finally, Mr. Mooney, Engineering Project Manager
assigned to the Sogth Texas Project'by'the a;chitect—engineer,
Brown and Root, will verbally submit the Applicaﬁt's response
to Question 5-B, 6 and 7, submitted by the Board.

Each of these witnesses, along with Mr. SchWantes,
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such questions as the Board or parties may have during the

course of the hearing. _ L . >

Mr. Mooney will also be available to answer

guestions on plant design and engineering, while Mr. Schwantes
will be available to cover matters covering geotectonic

evaluation of the site.

Mr. Klapper will act as moderator of this panel.

We believe that collectively our panel will be

able to respond to all of the Board's questions on health and

2

safety issues.

And at that time provide a reasonably balanced

representation of the discipline and organizations

whose work is reflected in the Preliminary Safety Analysis

Report and in RESAR-41. As such, we believe that they will

be in a position to respond to the Board's questions.

Nevertheless, these panel members are backed by
adaitional witnessesin our audiences, shbulé'the guestions
require supplemental information not readily available from
the primary panel.

We would'sﬁggest, however, that.prior'to the
presentationvof this'panél of technical experts for the

purpose of responding to questions or cross-examination, the

Staff's direct case be placed in evidence, reserving the
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questions in crouss-exanination under both dircct cases on
health and safcty matters, which have been received in
evidence. It is our thought by following this procedure,
the Boar@_will be in_ the position to address gquestions to
those members of either the Applicant or Staff's panel
best'able to supply the information socught by the Board.

Finally, I note that we recognize the importance
of limited appearances. )

We shall be prepared to respond to such
appearances with‘sworn testimony on a schedule established
by the Board, with due regafa for the conveneince of those
people who have taken the £ime and effort to appear.

On behalf of the South Texas Project participants,

I wish to state that we welcome this opportunity to provide

information to this Board and to assist this Board in
developing the sound record necessary to execution of_the
responsibilityes which have been assigned to it by the
Nuclear Regulatory Commission.

Thank you.
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MRS, BOWERS: Thanle you, Mr. Scnwarz.
Mr. Pendergraft, an opening statement?
MR. PENDERGRAFT: Only to say that on behalt of

the Attorney General I welcome all of you all b;ck to Texas
again. Lt's good‘to see you again. Other than that,‘we
will waive our opening statement.

MRS. BOWERS: Mr. Pendergraft, you look different.
You lost your beard. Didn't you have a beard?

MR. PENUERGRAFT: It's still there. 1It's just a
lot shorter.

MRS. BOWERS: Mr. Stridiron?

MR. STRIDIRON: Yes, Mrs. Bowers, we do have an
opening statement. ‘'lhe NRC statf proposes to present our
evidence through a panel of witnesses as we-did earlier during
the earlier evidentiary hearing. The panel we propose to
offer is seated at my left and I would ask each member to
rise as I iﬁtrbduce him.

Alexander Dromerick. Joe Boegli. Robert Waterfield.
These gentlemen already participated duriné the environmental
part of ?he statement and their statement bf qualifications
are part of the record.

The following members have not been sworn and at
the appropriate time I will move they be sworn. Gordon
Chipman, Marvin Dunenfeld, anald Gampble, and Jai Rajan.

Thank you, gentlemen. We will also introduce two
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.manager for this Commission.

plieces of evidence during thce hearing. These a:o i St
safety evaluation report and supplement to the S92, oo
documents will be sponsored by Mr. Dromerick, the licensing
“

Testimony in fesponse to 10 CFK Part 50 will be
sponsored in part by Mr. Boegli and Mr. Waterfield.

Mr. Fairobent, who sponsors this document; cannot
be here today because of a previous appointment in another
proceeding. Therefore, with leave of the Board, Mr. Lromeric
again in his capacity as project manager, will sponsor Mr.
Fairobent;s testimony as weil as his statement of professional
qualifications.

in addition, the Staff prepared responses to
written questions.fiom this Board and Mr. Dromerick will
sponsor these responses as one document.

We also have availaﬁle today witnesses who can
respond to any further questions by the Board or questions
from the other parties.i

Each of the documents I mentiogéd earlier have been
served on the Board and the other parties, and the reporter
has beenisupplied with the appropriate numbér of these docu-
ments.

That conciudes my opening statement.

MRS. BOWERS: Thank you, Mr. Stridiron.

The next item on the agenda is to call for limited

4l
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2 Now, I brought the folder with me I had here las
3 April, because there were several people who had written the
) & Board requesting peymissionvto make limited appearance state-

5 ments, who did not appear at that environmental and safeucy-

& related and site suitability hearing.

7 So let me first start by cailing those names.

8 Susie Novosad. 1Is she‘here, please?

9 Arthur L. Guess.

10 Roy H. Roussel.

1 H. W. Stickland. ' .

1 John H. Wilson.

13 Bert C. Steves.

14 Well, then, are there peop;e here today who would

15 be intefééted in making a limited appearance statement? If

16 so, please raise your hand.

. The record will show no hands raised.

' I think I saw the Mayor of Bay City come in a few

- minutes ago. Isn't he the one that told ﬁ; he had a tempo-

- rary job for 28 yearé?

o MAYOR GUSMAN: Got two more to add to that now.

- MRS. BOWERS: Mr. Schwarz, wogld you like to

53 proceed of would you like a brief recess? |

- MR. SCHWARZ: We are ready to proceed, Mrs. Bowers.
Aw*wwdﬁwm"ﬂtgg Mrs. Bowers, 1 ésk that the following peréons be




Q

Ace-r caeral Reporters,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Inc.

25

sworn as Applicant's witnesces in this proceecing. Tt

be well 1f each stand as his name is called. This miche
in identifying each witness.
Mr. George W. Oprea, Jr. Dr. James R. Sumpter.
Mr. D. G. Barker. mMr. R. D. Gauny. Mr. R. J. Clapper.
Mr. D. R. Betterton.
All of these gentlemen are of Houston Lighting
and Power Company. ;
Dr. Douglas W. Peacock of Westinghouse Corporation.
Dr. Walton A. Rodger of Nuclear Safety Associates.
Mr. J. T. Mooney of Brown & Root, and Mr. E.
Schwantes of Woodward Liﬁe.
Mrs. Bowers, some.of these witnesses were sworn
before and their qualifications were placed in evidence.

" However, with the thought of having a complete
record, both of the prior hearing and at this hearing, we have
submittéd their qualifications again, in the booklet that
was furnished.

MRS. BOWERS: You are asking no@‘that they be

sworn? Is that right?

MR. SCHWARZ: Yes.
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GEORGL wW. OFREA, JR.

JAMES R. SUMPTER,

D. G. BARKER, ’ -

R. D. GAUNY,

R. J. KLAPPER

D. R. BETTERTON,

'DOUGLAS W. PEACOCK,

WALTON A. RODGER,

J. T. MOONEY

and

E. DOUGLAS SCHWANTES, JK.
were called as witnesses and, having been first duly sworn,
were examined and testified as follows:

BY MR. SCHWARZ: .

o Have each of you prebared a statement of your
education and professional quélifications for introduction
in this evidence?

(Chorus of yeses.)

MR. SCHWARZ: Sfatements of education and profes-
sional qualifications for each of these.witnesses were
included in the book of prepared testiomny.éubmitted to the
Board on September 5. Mr. éprea's qualifications are set

forth on tab 4. Dr. Peacock's under tab 6, Mr. Barker's

under tab y, Dr. Rodger under tab 8, Mr. Gauny's under tab 9,
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Q. I ask each of youf vere each respective Statement
of educational and professional qualitications prepared by
you or under your supervision?

(Chorus of yeses.)

0. Do any of you have any‘corrections or mcditications

or additions to those statements?
(No response.)

0. ' Are each of these statements correct and true to

the knowledge ot your beyief?
(Chorus of yeses.)

0. Do each of you adopt your statemént and qualifi-

cations -- |

(Chorus of yéses.)

MR. SCHWARZ: I ask that George W. Oprea,‘Jr.,
James R. Sumpter, D. G.'ﬁarker, R. D. Gauny, R. J. Clapper,
D. R. Betterton, Douglas W. Peacock, Waltoh A. Rodger, J. 1.
Mooney, and E. Douglas Schwantes, Jr., appearing under tabs
4 through 13 of the prepared testimony submi tted tp the Board
be incorpofated inté the record as though read. I,have
furnished sufticient copies to the reporter.

“~

MRS. BOWERS: Thank you. Mr. Pendergraft, any

objection?
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3 MR. STRLDIKON: No objection.
4 MRS. BOWERS: The gqualifications identified wil.i be
‘ . & . [N

5 physically inserted in the transcript as if read.
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EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS

George W. Oprea, Jr.
Executive Vice President
Houston Lighting & Power Company
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My name is George W. Oprea, Jr. I am Execu-
tive Vice President of Houston Lighting & Power Company.
In this capacity I am responsible for overall administra-
tion of the Engineering Department, Transmission &
Distribution Department, Energy Production Department,
Power Plant Engincering & Construction Department,
Energy Control and Dispatching Department, Quality
Assurance Department, and Environmental and Inter-
Utility Affairs Department.

I am a 1952 graduate of Rice University and
hold a Bachelor of Arts and Bachelor of Science degree
in Electrical Engineering. I joined Houston Lighting &
Power Company that year in the Distribution Planning
Section of the Engineering Department. I later worked
in Computer Applications Engineering for System Planning,
and in March, 1965, was named Superintendent of the
Engineering Planning Division. I became the Energy
Control Center Project Manager in March, 1967, Manager,
Energy Control & Dispatching Department in June, 1970,
and Manager, Energy Control and Nuclear Program in
April, 1971. 1In November, 1971, I was elected Vice
President-Operations, and in January, 1973, I was
elected a Group Vice President. In December, 1974, I

was elected Executive Vice President and assumed my
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present duties.

I am a registered professional engineer in
Texas, a senior member of the Institute of Electrical
and Electronic Engineers and former member of the
Computer Applications Subcommittee, a past Director and
Past President of the Engineers Council of Houston, a
member of the Association of Computing Machinery and of
the Society of Information Display, a past member and
Vice Chairman of Edison Electric Institute Computer
Task Force, a member of the Houston Chamber of Commerce,
the Atomic Industrial Forum, the American Nuclear
Society, the Edison Electric Institute Executive Advisory
Committee on Nuclear Power and the Texas A&M Research
Foundation. I am a retired Captain in the Naval Reserve.

My responsibilities in connection with the
South Texas Project include general supervision of the
project managemenf team which reports to me through the
General Manager, Power Plant Engineering & Construction
Department, thus assuring planned coordination of
related support activities including environmental
planning. The corporate quality assurance department
reports directly to me. I have also been a member or
alternate member of the South Texas Project Management

Committee and the forerunners of that committee since




the commencement of studies on the feasibility of this
E Project in 1971. 1In these capacities I have been

involved in the overall planning for the Project.
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EDUCATICHAL AND PROFESSIONAL QUALIFICATIONS

James R. Sumpter
Manager-Nuclear Division, Power Plan:
Engineering and Construction Department
Houston Lighting & Power Company
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My name is James R. Sumpter. My business
address 1is 611 Walker, Houston, Texas 77001. I am
Manager - Nuclear Division of the Power Plant Engineer-
ing and Construction Department for Houston Lighting &
Power Company. I joined the Company in August, 1972,
and am responsible for the nuclear system design,
engineering, safety analysis, licensing, and fuel
management for all Houston Lighting & Power Company's
nuclear power plants including the South Texas Project
Nuclear Generating Station, for which that Company acts
as Project Manager. I was also involved in the decisions
concerning fuel supply for that Project.

I received a Bachelor of Science degree in
Engineering Science from the Pennsylvania State Univer-
sity in 1965, a Master of Science degree in Nuclear
Engineering from the University of Michigan in 1967 and
a Ph.D. in Nuclear Engineering from Texas A & M Univer-
sity in 1970. My dissertation was concerned with the
study of xenon oscillations during power reactor tran-
sient operation.

In the summers of 1964 and 1965 I was employed
at the Bettis Atomic Power Laboratory in the mechanical
and nuclear design of naval reactors. In the summer of

1967, I was employed at the Los Alamos Scientific
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Laboratory as a research physicist concerned with the
theoretical and experimental study of critical assembly
designs. Intermittently from 1968-1972, I was employed
part-time teaching radioisotope laboratory and mathe-
matics courses at local high schools and colleges.

From 1970-1972 I was employed as a Nuclear
Analyst with Sargent & Lundy Engineers. I had respon-
sibilities involving radwaste systems design, health
physics, shielding, radiation monitoring system design,
equipment procurement, overall plant engineering design
and the associated licensing for several nuclear power
stations.

I am a member of the American Nuclear Society,
Sigma Pi Sigma, the Sierra Club and am Secretary of
ANSI/N45-8.1, a subcommittee of ANSI/N45-8, Nuclear

Power Plant Air Cleaning Components and Units.




EDUCATICNAL AND PROFESSIONAL QUALIFICATIONS
D. G. Barker
Manager, Quality Assurance Department
Houston Lighting & Power Company
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My name is D. G. Barker. My business address
is 611 Walker, Houston, Texas 77001. I am the Manager,
Quality Assurance Department, responsible for the
development, implementation, management, and surveillance
of the Corporate Quality Assurance Program and the
South Texas Project Quality Assurance Plan. I report
directly to Mr. G. W. Oprea, Jr., Executive Vice
President.

I graduated from Texas A & M University in
1967 with a Bachelor of Science degree in Mechanical
Engineering and in 1968 received a Masters of Engineering
degree in Nuclear Engineering. While working on a BS
degree, I was employed by Union Carbide Corporation,
from 1965 to 1966, as a Mechanical Engineer in the
Engineering Machinery Group. My responsibilities were
in the areas of maintenance design, vibration analysis,
and economic analysis on process equipment.

From 1966 to 1968, I was employed as a Research
Assistant and later as a Coordinating Engineer at the
Nuclear Science Center under the Texas Engineering
Experiment Station of the Texas A & M University System.
There I performed work in the analysis, design, fabrica-
tion and testing of equipment used in the Triga Reactor

Conversion. I also performed work in licensing, flux
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measurements, activation analysis, health physics,
programming, gamma ray spectroscopy, and high energy
gamma ray attenuation.

In 1968, I joined the Nuclear Division of
Todd Shipyards Corporation as a Nuclear Engineer. 1In
this position, I performed analysis and calculations in
reactor physics, shielding, thermal hydraulics, mechan-
ical design and vibrations in support of the N. S.
SAVANNAH Program. Other duties performed included
material evaluation, design review, physics testing,
refueling and operations technical support. Later I
was assigned as Project Engineer for the N. S. SAVANNAH
Core II where I was responsible for the supervision and
coordination of the efforts of engineers, technicians,
subcontractors and vendors involved in the evaluation
of the nuclear and mechanical adequacy of the N. S.
SAVANNAH Core II which included the redesign of the
fuel assembly, material procurement, the design of
modification fixtures, writing of procedures and test
specifications, establishing quality assurance require-
ments, design and operation of fuel assembly testing
facilities and administrative and management functions.

From 1971 to 1972, I worked at the H. B.

Zachry Company as a Quality Assurance Supervisor assisting
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in the establishment of the company's Quality Assurance
Program. In this capacity, I wrote sections of the H.
B. Zachry Company Quality Assurance Manual, performed
vendor audits and construction planning. Other duties
in the office and in the field on power plant projects
included estimating, job planning, engineering, cost
accounting, welding engineering and preparation of job
progress reports.

In 1972, I joined Houston Lighting & Power
Company as a Nuclear Engineer and in 1973, I was ap-
pointed Manager of the Quality Assurance Department.

I am a registered Professional Engineer in
Texas. I am a member of the American Nuclear Society

and the American Society of Mechanical Engineers.
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R. D. Gauny
Health Physicist - Nuclear Division,
Houston Lighting & Power Company
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My name is R. D. Gauny. My business address
is 611 Walker, Houston, Texas 77001. I am the Health
Physicist in the Nuclear Division of the Power Plant
Engineering and Construction Department of Houston
Lighting & Power Company. I joined the Company in
June, 1974, and am responsible for health physics and
security for the South Texas Project Nuclear Generating
Station, for which Houston Lighting & Power Company
acts as Project Manager.

I graduated in 1967 from San Antonio College,
San Antonio, Texas, with an Associate of Science Degree
in Physics and Mathematics. From 1967 to 1969, I
worked for the National Science Foundation in an effort
to find and identify new sub-atomic particles. During
this same period, I.conducted a Physics Laboratory for
Our Lady of the Lake College in San Antonio, Texas. In
1969, I obtained my Bachelor of Science in Physics and
Mathematics from Trinity University, San Antonio,
Texas. In 1971, I graduated with my Master of Science
Degree in Bio-physics (Health Physics specialization)
at Texas A & M University under a United States Public
|[Health Service Traineeship. Under this traineeship

extensive experience was obtained in the use of the

Texas A & M Nuclear Reactors, Cyclotron and Cobalt-60
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irradiation facilities. In-depth studies were conducted
in radiation theory, instrumentation, shielding, isotope
technology, radiation biology, radiation chemistry, and

federal and state regulations.

During 1971 and 1972, I managed the Instrumen-
tation and Material Accountability Branch at Charleston
Naval Shipyard. As Branch Head, I assumed the responsi-
bility for the proper accountability and disposition of
radioactive material related to the Navy Nuclear Propul-
sion Program. In this capacity, I developed standard
operating procedures to control the functions of the
group and assure compliance with naval rules and
regulations.

I joined Stone & Webster Engineering Corpo-
ration in July 1972 as an Engineer in the Materials
Engineering Division. In October 1972, I was made the
Assistant Radiological Safety Officer for the
corporation. In May 1973 I was appointed Corporate
Radiological Safety Officer for U.S. operations. I
organized the record keeping, training and auditing
%ractices of the Radiological Safety Office and developed

field work practices and procedures to protect the

ersonnel and to assure compliance with state and

ederal regulations. I developed a three-volume Radio-
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logical Safety Manual detailing corporate policy, work
practices, record keeping procedures, and equipment
specifications. I also organized the Radiological
Safety Office system to utilize the computer for record
management.

In June of 1974, I joined Houston Lighting &
Power Company in the capacity of Health Physicist. I
have visited the sites and/or worked with twenty-seven
planned or operating commerical nuclear reactors at
fifteen sites, four navy nuclear plants, two test
reactors, and the navy training facility at Knolls
Atomic Power Laboratory. I am a member of the Health
Physics Society, the American Nuclear Society and the

National Physics Honor Society.




EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS

R. J. Klapper
Supervising Engineer, Nuclear Safeguards & Licensing
Houston Lighting & Power Company
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My name is R. J. Klapper. My business address
is 611 Walker, Houston, Texas 77001. I am the Super-
vising Engineer of Nuclear Safeguards and Licensing in
Houston Lighting & Power Company.

I graduated from Texas A&M University in 1971
with a Bachelor of Science degree in Nuclear Engineering
and in 1972 received a Master of Engineering in Nuclear
Engineering.

During the summer of 1970, I worked for the
Tennessee Valley Authority in their Nuclear Engineering
Branch. There I worked on nuclear steam supply system
evaluations and off-gas systems.

In August of 1972, I joined Houston Lighting
& Power Company and worked in the engineering design
section of the Nuclear Program. During this period, I
worked on bid evaluations and engineering design review.

In February of 1973, I was transferred to the
Nuclear Safeguards and Licensing Section of the Nuclear
Department. In this position, I was responsible for
the licensing of the Allens Creek Nuclear Generating
Station. During this time I attended the General
Electric BWR Design Orientation course.

In August of 1974, I was promoted to Project

Engineer working on the South Texas Project. In this
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position I was primarily responsible for the coordina-
tion of the Engineering review in the areas of civil
engineering, mechanical/nuclear encgineering and licensing.
I was also a member of the South Texas Project group
responsible for the coordination of site activities.
In March 1975, I was promoted to Supervising

Engineer - Nuclear Safeguards and Licensing.
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Manager, Environmental Protection Department
Houston Lighting & Power Company
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My name is Donald R. Betterton. I am Manager
of the Environmental Protection Department of Houston
Lighting & Power Company. In this capacity I am re-

sponsible for collection and evaluation of the various

technical considerations associated with the environment.

These considerations involve the areas of site selection
criteria, radiocactive dispersion, thermal effects, air
and water quality considerations and environmental
surveillance, including meteorological monitoring,
geophysical testing, hydrological evaluations, and all
offsite operational effects of the nuclear power plant.
In connection with the South Texas Project, I had
managerial responsibility on the Project Manager's
Staff for the preparation of the Environmental Report
and environmental considerations required in support of
its Safety Analysis Report. My responsibility also
includes acquisition of all local, state and federal
permits and approvals exclusive of NRC licensing. I
report to the Vice President, Environmental and Inter-
Utility Affairs of Houston Lighting & Power Company.

I graduated from the University of Houston in
1970 with a BS in Civil Engineering. 1In 1958 I joined
Houston Lighting & Power Company as an Engineering

Assistant in the Surveying Section of the Engineering
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Department. In this capacity I performed various
calculations required for horizontal and vertical
control in connection with design and construction of
roads, railroads, canals, substations, power plants,
etc. I utilized computers to solve multiple three-
point problems for control of the Houston Lighting &
Power planimetric mapping system and least squares
adjustment of Houston Lighting & Power Company supple-
mental traverses in the Houston area.

In February of 1963, I was transferred to the
Civil Engineering Division where I became involved in

the design of transmission towers and foundations.

» During this period I assisted in the analysis and

design of several 138 kv transmission line structures.
I also worked on foundation analysis and design in-
cluding straight shaft, underream, multiplier, and pile
foundations required'for transmission structures.

In 1966 I was assigned to the Design Engineer-
ing Division and became responsible for design of
paving and drainage facilities for all Houston Lighting
& Power Company substations. I was also responsible
for the Standards Section where I designed substation

structures and components to be utilized as standard

structures.
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In 1968 I was given special assignment in the
environmental area which included hydraulic, biological,
and thermal effects of power plant cooling water dis-
charges. I was appointed Supervisor of Environmental
Protection in 1970 and Manager of Environmental Protec-
tion in 1972.

I am a member of the Texas Society of Profes-
sional Engineers, Houston Engineering and Scientific

Society, and Texas Water Pollution Control Association.




PRGEESSIONAL QUALIFICATICNS
Douglas W. Peacock
Pressurized Water Reactor Syst=ams Division
Westinghouse Electric Corroration
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My name 1is Douglas W. Peacock. My business
address is P. O. Box 355, Pittsburgh, Pennsylvania
15230. I am employed by Westinghouse as Manager, Reactor
Protection in the Pressurized Water Reactor Systems
Division and I have served in this capacity since 1972.
I am responsible for the functional adequacy of reactor
protection systems. In this capacity I have been
active in the regulatory review process for the RESAR-
41 Preliminary Design Approval, the South Texas Project
Nuclear Generating Station, and other RESAR-41 projects.

I graduated from Washington State University
with a B.S. degree in Chemical Engineering in 1962, and
graduated from the University of Illinois with a Ph.D.
degree in Physical Chemistry in 1966.

Following my academic training, I joined
Douglas United Nuclear Company, a prime contractor to
the Atomic Energy Commission responsible for the opera-
tion of the Hanford reactors and fuel fabrication
facilities. Between 1966 and 1969, I held various
engineering assignments involving analysis of reactor
operation and special materials production programs.
During 1969 and 1970, I assumed technical management
positions with responsibility for fuel development

rograms, safety analysis and licensing studies, and
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safety research and development activities related to
the Hanford N Reactor. 1In 1971, as Manager, Process
Technology, I had an overall responsibility for process
technical support functions and operational safety
aspects of the Hanford N Reactor and Fuel Fabrication
facilities. Since 1972, I have been employed by
Westinghouse in various safety and licensing management
positions. In this capacity I have been responsible
for establishing safety criteria, conducting safety
evaluations of system and component design, preparing
documentation for safety analysis reports, providing
safety system performance requirements, developing
analytical methods for safety analysis, and repre-
senting Westinghouse before regulatory organizations in
the licensing process of numerous power reactors and
regulatory review of generic technical matters.

I have maae contributions to public and in-
dustry discussions on nuclear power technology and I
have lectured in the Nuclear Power Reactor Safety Pro-
gram at Massachusetts Institute of Technology. I am a

member of the American Nuclear Society.
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DUCATIONAL AND PROFESSIONAL QUALIFICATIONS

Walton A. Rodger
Nuclear Safety Associates
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My name is Walton A. Rodger. I am a partner
in the nuclear consulting firm Nuclear Safety Associates,
Bethesda, Maryland, and have held this position for the
past ten years. The four years prior to that I was
Vice President of Nuclear Fuel Services, Inc., serving
as its Technical Director and later as General Manager
of its West Valley plant. In the latter position I was
responsible for the construction, startup, and licensing
of the world's first privately owned nuclear fuel
reprocessing plant.

From 1960 to 1962, I was a partner in the
nuclear consulting firm of McLain Rodger Associates.
Before entering the consulting field, I spent 13 years
at Argonne National Laboratory, four at Oak Ridge
National Laboratory, and one at the Metallurgical
Laboratory of the University of Chicago. At all three
I was active in the development of all of the various
processes which have been considered for use in repro-
cessing of nuclear fuel. I also did a great deal of
work in the field of radioactive waste management. At
Argonne I was Associate Director of the Chemical Engi-

neering Division. My total experience in the nuclear

ield has covered 33 years.

I was graduated in both Chemical and Metallurgi-
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cal Engineering from the University of Michigan in
1939. I obtained my Master's Degree in Chemical Engi-
neering from the same institution in 1940. My Doctorate
in Chemical Engineering was awarded by the Illinois
Institute of Technology in 1956.

I am the author of sections of several nuclear
handbooks and have published more than two dozen papers

in the nuclear field, largely on reprocessing and waste

v disposal. I am a member of AICHE, and in 1960 was

Chairman of the Nuclear Engineering Division of the

Institute. I am also a member of American Nuclear

{ Society and Atomic Industrial Forum. I am past chair-

man of the ANSI Committee N-48 which is developing

standards for the disposal of solid nuclear waste. In
1959, I served as Technical Consultant to the Joint
Committee on Atomic Energy of the 86th Congress at the
Hearings on Industrial Radioactive Waste Disposal. For
the past two years I have served as a principal witness
for the Consolidated Utility Group in the As Low As
Practicable Rule Making Hearing (RM-50-2). 1In this
capacity I have done extensive cost-benefit studies on

LWR radwaste systems.
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John T. Mooney
Engineering Project Manager
Brown & Root, Inc.
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My name is John T. Mooney. My business
address is 5100 Clinton Drive, Houston, Texas. I am
employed by Brown & Root, Inc. and serve as the Engi-
neering Project Manager assigned to the South Texas
Project. 1In this position I am responsible at Brown &
Root for the overall engineering and design of the
South Texas Project Nuclear Generating Station, including
plant structures, systems, site development and cooling
facilities.

In 1953 I received my Bachelor's degree in

chemical engineering from Villanova University. After

' graduation, I was employed by Goodyear Atomic Corporation

! in connection with the start-up and operation of the

gaseous diffusion enrichment facility at Portsmouth,
Ohio.

Previously, I have had responsible engineering
assignments for another architect-engineer firm in the
design of the Indian Point Units 2 and 3 of Consolidated
Edison Company and Brunswick Units 1 and 2 of Carolina
Power and Light Company. My previous experience also
includes seven years at Bettis Atomic Power Laboratory
in the design of power plant mechanical apparatus and
plant start-up activities for the Naval Nuclear Propul-

sion Program.
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I am a registered Professional Engineer in

Pennsylvania, North Carolina and Tennessee.




EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
E. Douglas Schwantes, Jr.
Senior Project Engineer

Woodward-Clyde Consultants
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My name is E. Douglas Schwantes, Jr. I am
employed by Woodward-Clyde Consultants of Oakland,
California, as Senior Project Engineer. I joined
Woodward-Clyde Consultants in 1972, and I am their
project manager for the South Texas Project, responsible
for coordinating all aspects of the geotechnic investi-
gation in connection with the licensing and design of
that nuclear generating facility. In this capacity I
have assisted in the preparation of the geotechnical
sections of the Preliminary Safety Analysis Report and
other documents.

In 1960 I received a Bachelor of Science
degree in Civil Engineering from the University of
Illinois, and, following a period of employment, I
received the Master_of Science degree in Civil Engineer-
ing from the same university in 1965.

From 1960 to 1962 I served as a Lieutenant,
junior grade, with the U.S. Coast and Geodetic Survey
in Washington, D.C. 1In 1963 I was employed as a Civil
Engineer by Slope Indicator Company, Division of Shannon
& Wilson, Inc., Seattle, Washington. In i965 I worked
as a Soils Engineer for Harza Engineering Company,
Chicago, Illinois, and from 1965 through 1972 I was

employed as Project Engineer by Shannon & Wilson, Inc.
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in Seattle, Washington.

I am a Registered Professional Engineer in
the states of California, Illinois and Washington and
hold membership in the American Society of Civil Engi-
neers and the Association of Engineering Geologists.

My publications include the following:

"Features of construction in landslide areas,"
Proceedings, Northwest Road and Street Conference,
University of Washington, 1967.

"Landslide stabilization with slit-trench
buttresses" with R. A. Adolfson, paper presented at the
17th Annual Conference on Soil Mechanics and Foundation
Engineering, University of Minnesota, Minneapolis,
1970.

"The Baldwin Hills Reservoir failure in
retrospect," with A. Casagrande and S. D. Wilson, Pro-
ceedings of the AéCE Specialty Conference on the Perfor-
mance of Earth and Earth-Supported Structures, Purdue
University, June, 1972.

In my professional experience I have been
associated with many foundation engineering projects
for industrial, commercial and residential sites,
retaining structures, waterfront development, highway

construction, dams, and landslide stabilization.
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Some of the more significant of these include:
the soil and foundation investigations for the Hanford
iNo. 2 Nuclear Power Station near Richland, Washington;
! the foundation investigation and initial shoring studies
for the 50-story Seattle First National Bank Building;
the 24-story Pacific Northwest Bell Telephone Building
in Seattle; a post-failure study of the soil conditions
and design of the Baldwin Hills Reservoir in Los
Angeles; design of remedial work to stabilize landslides
in the Tukwila Interchange in Seattle; and stabilization
of a major landslide in a confined area of Minneapolis,
Minnesota, by use of an unusual system of slit-trench

buttresses.
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(Oh)

MRS . BOWERG: Fine.

MR, SCHW:=RZ%: Mrs. Bowers, we have bcen in, contact

with the reporter and our exhibits have been delivered to him.

I would ask that the Board approve the marking of the
exhibits at this time. For ease of reference, tentative
identification numbers consistent with those proposed in our
submittal to the Roard on November 4 have been placed on each
exhibit. .That is, the application as amended by amendments
1 through 3, as Applicant’s Exhibit No. 7.

The preliminary safety analysis report, as amended
by amendment 1 through 33, Appliéant's‘Exhibit No. 8, and
the RESAR-14 reference safety analysis report as amended by
amendment 1 through 9 -- one through-19. I beg your pardon,
Applicaht'é Exhibit No. 9. |

,If it is agreeable we would like to have those
exhibits marked -- excuse me one second. I would like tb
correct that. The preliminary safety analysis report which
we have for introduction as Applicgnt's Exhibit No. 8
includes amendments 1 through 34.

MRS. BOWERS: 7The proposed emﬁxﬁ£s will be marked

for identitication as you indicated, 7, 8, and 9.

MR. SCHWARZ: Thank you.
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Exhibats 7, 8, and 9 tor
identiiicat}on.)

MR. SCHWARZ: We would now call Mr. George W.
Oprga, Jr., executive vice president of Houston Lighting

and Power Company. He has been previously sworn.

BY MR. SCHWARZ:

0. Do you have before you a document entitled Testimon

of George W. Oprea, Jr., reopening statement on behalf of th
South Texas Project Participants?

A (Witness Opreé.) Yes.

0. This document will be found under tab 14.

Was this document prepared by you or under your

supervision?
A. Yes, it was.
0. Is this document true and correct to the best of

your knowledge and'beliéf?

A. It is.

0 Do you adopt the document entitled Testimony of
George W. Oprea, Jr., reopening statement on beha;f of'the
South Texas Project Participants and the Project Manager as
your testimony in this proceeding?

A. I do.

MR. SCHWARZ: Mrs. Bowers, I ask that the lOpage

L
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3 reporter.

4 MRS. BOWEKRS: Any comment, Mr. Pendergraft?

~ «
¥ . %
: ‘

. MR. PENDEKGRAFT: The Statc has no objection.
6 MRS. BOWERS: Mr. Stridiron?
MR. STRLDIRON: The Staff has no objection.
MRS. BOWERS: The prepared testimony will be
physically incorporated into the transcript as if read.

10 (The testimony follows.)
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TESTIMONY OF GEORGE W L R
Re Opening Statement on 3ehalf c¢f the
South Texas Prc =ct Participants
and the Project Manager
1ifr. Introduction.
2 My name is George W. Oprea, Jr. I am Execu-
3 || tive Vice President of Houston Lighting & Power Company,
4 |l and I am responsible for that Company's nuclear program.
5 || A resume of my educational and professional qualifica-
6 || tions has previously been received in evidence.
7 I wish to take this opportunity to welcome
8 || you again to South Texas.
9 The purpose of my testimony is to describe
10 || briefly the background for the South Texas Project and,
1l || in a general way, the undertakings of the Participants
12 || in support of the Project. These Participants are the
13 ||City Public Service Board of the City of San Antonio,
14 ||Central Power and Light Company, the City of Austin and
15 || Houston Lighting & Power Company. I shall also address
16 || the undertakings of Houston Lighting & Power Company,
17 ||as Project Manager, in establishing its own capability
18 || to support the design, construction and safe operation
19 ||of the South Texas Project Nuclear Generating Station.
20 || In addition, I shall sponsor the formal Application.
21 ||II. Application.
22 The Application for Construction Permits and
23 ||Operating Licenses, as amended by Amendments 1 through
24 ||3, Applicant's Exhibit No. 7, was prepared under my
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supervision by representatives of all Participants.
The statements contained in the Application, as so
amended, are true and correct to the best of my knowledgd
and belief.

Amendments 2 and 3 to the Application, which
were filed on October 20, 1975, and October 30, 1975,
respectively, brought up to date the information
previously contained in the Application. They provided
the current cost estimates for the South Texas Project
Units 1 and 2, more current information as to the
financial qualifications of the Participants, the
currently planned net generating capability of the
Participants, and miscellaneous information, such as
memberships of Boards of Directors and principal officers
The Application, as émended, fully documents the financial
qualification of the Participants to design and construct
South Texas Projebts Units 1 and 2.
IITI. Background for the South Texas Project.

The areas served by the four Participants in
the Project encompass about the southern one-third of
the State. According to the last census, these areas
include four of the eight largest metropolitan areas in
the State. It is each Participant's responsibility to

provide the electricity which is needed to support the

3
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growth and the living standards of the citizens of the
area it serves. Moreover, the Participants are respon-
sible for providing this electricity at a reasonable
cost and in a manner that protects the environment as
well as the health and safety of those persons in the
vicinity of the proposed facility. I believe that each
of the Participants has been successful in meeting its
customers' needs and in being a good neighbor to those
who live in the vicinity of its generating facilities.
We are proud of this record and intend to perpetuate
it

The currently planned net generating capability
of the four Participants in the Project through the
year 1984, is shown in graphic form in amended Exhibit
III to the Application. By comparing this projected
capability with that included in the Application as
originally filed iﬁ 1974, one notes certain reduction
in the facilities planned by each of the Participants.

Since the hearing on environmental and site
suitability matters the only significant reduction
results from Houston Lighting & Power Company's recent
decision to postpone indefinitely the construction of
its Allens Creek Nuclear Generating Station, planned

for a site in Austin County, Texas. None of the




10
A |
12
13
14
15
16
17
18
19
20
21
22
23
24

Participants in the South Texas Project, other than
Houston Lighting & Power Company is involved in the
Allens Creek project. Therefore, the deferral of that
project does not affect the plans of the other Partic-
ipants in the South Texas Project.

From Houston Lighting & Power Company's
standpoint, deferral of the Allens Creek project has
made timely construction of the South Texas Project all
the more important. This action further assures our
ability to finance the remainder of our construction
program, including Houston Lighting & Power Company's
30.8% share of the South Texas Project. As of December
31, 1974, Houston Lighting & Power Company's assets had
a book value of $1,692,088,000. The Company's 1974
revenues were $486,837,000, all attributable to electric
operations. The bonds of Houston Lighting & Power
Company are rated AA by both Standard & Poor's Corpora-
tion and Moody's Investor Service, Inc.

The other Participants in the South Texas
Project are likewise financially qualified to undertake
their responsibilities with respect to the South Texas
Project. Central Power and Light Company's assets were
valued at $603,972,000 as of December 31, 1974, and

Central's 1974 operating revenues were $223,595,000.
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Central's bonds are also rated AA by both Standard &
Poor's Corporation and Moody's Investor Service, Inc.
Central is a wholly owned subsidiary of Central and
South West Corporation. As of December 31, 1974 the
consolidated balance sheet of Central and South West
and its subsidiaries reflected assets of $1,788,708,000.

The City Public Service Board of San Antonio
and the City of Austin are both municipally owned
electric systems, serving metropolitan populations of
about 1,300,000 and 335,000, respectively. In the
fiscal year ended January 31, 1975 the City Public
Service Board of San Antonio had electric system revenues
of over $137,000,000. Its electric and gas system
bonds are rated AA by both Moody's Investor Service,
Inc. and Standard & Poor's Corporation. During the
fiscal year ending September 30, 1974, the City of
Austin had revenueé from sales of electricity of over
$57,000,000. Austin's revenue bonds enjoy a AA rating
by both of those investment services.

Each of the Participants is mindful of its
responsibility to provide adequate financial support to
the Project. Each will finance its proportionate share
of the Project, and, while the sources of funds will

vary among the Participants, they will include funds on
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hand, retained revenues, short term loans and commercial
paper, and the sale of securities as required.

Less than one half of one percent of the
common stock of Houston Lighting & Power Company and of
Central and South West Corporation is owned by non-
residents of the United States.

IV. Undertakings of the Participants.

As I indicated to this Board last April
during the portion of this proceeding involving environ-
mental and site suitability matters, the Participants
in the Project approached this joint undertaking in a
deliberate manner. In the latter part of 1971 a feasi-
bility study was undertaken to determine the desirability
of constructing and operating a jointly owned generating
facility.

By the end of 1973 these Participants had
entered into a formél agreement providing for a jointly
owned and operated nuclear generating facility. Houston
Lighting & Power Company was selected as Project Manager
and charged with designing, licensing, constructing,
maintaining and operating the Project facilities for

the benefit of itself and the other Participants.

Vs Undertaking of Project Manager.

Houston Lighting & Power Company fully
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recognizes that as Project Manager it has the ultimate
responsibility for the safe design, construction and
operation of the South Texas Project Nuclear Generating
Station. In order to discharge this responsbility, we
commenced developing our in house nuclear capability in
1971. This involved additional training for some of
our existing personnel and the hiring of a number of
new employees who already had experience in the nuclear
phase of the electric industry. I participated directly
in assembling and organizing this in house capability
which continues to report to me.

The Project Manager's Staff is complemented
by a strong support team comprised of Brown & Root,
Inc., the Architect-Engineer and Constructor for the
Project, and Westinghouse Electric Corporation, the
supplier of the nuclear steam supply systems and the
fabricator of the fuel for each of Units 1 and 2.

Brown & Root is known favorably to the Project Partic-
ipants as a result of its experience as a designer and
constructor of fossil fuel facilities and through its
reputation in the engineering and construction of other
large and complex facilities. Brown & Root brings to

this Project substantial nuclear experience, both from

the addition of personnel within its organization and
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the use of experienced subcontractors such as NUS
Corporation, Woodward-Clyde, Consultants and others.

Westinghouse Electric Corporation needs no
introduction to the nuclear power industry. It is a
recognized leader in this field. Dr. Sumpter will
present a more detailed discussion of the technical
qualifications of Houston Lighting & Power Company,
Brown & Root and Westinghouse.

For many years, Houston Lighting & Power
Company has recognized the need for, and has maintained,
an extensive quality assurance program. In conjunction
with the establishment of its nuclear program, the
Company reorganized its quality assurance procedures.
Mr. D. G. Barker, who joined the Company in 1972, now
heads the Company's quality assurance program. He is
also responsible for, and in charge of, the South Texas
Project quality assu}ance plan. Mr. Barker will testify
in more detail as to the quality assurance plan for the
South Texas Project. Mr. Barker reports directly to
me.

I am a member of the Board of Directors of
Houston Lighting & Power Company and have direct access
at all times to the Chief Executive Officer of the

Company, Mr. J. G. Reese, who is also the Chairman of
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our Board, and to the Chief Administrative Officer of
the Company, Mr. D. D. Jordan, who is also our President.

I am a member of the Management Committee for
the South Texas Project. The Management Committee was
established under the provisions of the Participation
Agreement which is set forth in Exhibit I to the Appli-
cation. Houston Lighting & Power Company, as Project
Manager, advises the Management Committee of activities
and developments concerning the Project and consults
with that Committee on a regular basis. On the other
hand, the Participation Agreement charges Houston
Lighting & Power Company with the safe design, construc-
tion and operation of the South Texas Project Nuclear
Generating Station, and Houston Lighting & Power Company
has accepted and is carrying out this responsibility.
VI. Conclusion.

In summary; we have established a team of the
necessary talents to design, build and operate this
plant in a manner that is environmentally acceptable
and safg. I am proud of this team. Further, I assure
you that not only I, but the entire management of
Houston Lighting & Power Company, clearly recognize and
accept the responsibility of designing, constructing

and operating the South Texas Project Nuclear Generating
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Station in a manner consistent with the health and
safety of both the workers in the plant and those
persons living or working in the vicinity of the plant.
In carrying out these goals, we have received, and
continue to receive, the full cooperation and support

of all of the Participants in the Project.

-10-




R;: Scuth Texas Project

Preliminary Safety Analysis Report
1 My name is J. R. Sumpter. I am Manager-
“ Nuclear Division of the Power Plant Engineering and
3 || construction Department of Houston Lighting & Power
4 Company.
> A resume of my educational and professional
6 qualifications has previously been received in evidence.
7 My responsibilities in connection with the South Texas
8 Project include the design, engineering and fuel manage-
9 || ment of the nuclear system, radiation protection,
10 licensing and safety analysis.
11 The Preliminary Safety Analysis Report, as
12 || amended by Amendments 1 through 34, and including
13 || Appendices A through F, Applicant's Exhibit No. 8 (PSAR),
14 || was compiled under my supervision and direction. Some
15 || of this material was prepared by Houston Lighting &
16 || Power Company employees; however, the major portion of
17 || the basic data was initiated and supplied by our
18 || Architect-Engineer and Constructor, Brown & Root, Inc.,
19 || or by one or more of a number of consultants, including
20 || NUS Corporation, and Woodward-Clyde, Consultants, and
21 || EDS Nuclear, Incorporated. In all instances either I
22 ||or one of the Houston Lighting & Power Company personnel
23 || in the Nuclear Division reviewed and approved this
24 “material prior to its incorporation into the PSAR.

J
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I am familiar with the contents of the PSAR,
as amended, and the statements contained therein are

true and correct to the best of my knowledge and belief.




/

deral Reporters,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Inc.

25

-
v

i
68}
¢

&) My . Oprca, would you please sunmari 1 -
pared test iony now?
A (Witness Oprea) Thank you. My name is George

3

W. Oprea, Jr.

Do I need the microphone?

MRS. BOWERS: We can hear you, but I don't know
whether people in the back can hear you or not.

WITNESS OPREA. My name is George W. Oprea, Jr,
executive vice president of Houston Lighting & Power
Company. I am responsible for the nuclear program.

A resume of my education and professional quali-
fications have been received in evidence previously. I,
too on behalf of the South Texas participants, take this
opportunity to welcome you to sunny south Texas.

My prepared testimony, which has been introduced
in writtenform, describes the background and planning for
the South Texas Project, by each of the four par .cipants,
The City Public Ser?ice Board of San Antonio, Central Power
Light Company, the City of Austin, and Houston Lighting &
Power Company. All cof the participants participated in the
preparation of the formal application for construction
permits and operating license for the two units at the
project site. This application and three amendments were

compiled under my supervision: It reflects the currently
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rating capabilitics o
through the year 1964, the fact that “h particinant
qualified to finance the design and construction of its
interest in the South Texas Project facility, the fact that
the bdnds of.each‘participaﬁt currenlty enjoy-a doublé "A"
rating by both Standard & Poor's and Moody's Investors'
Service and the fact that the governing bodies or boards,
and the officers of all of the participants, are citizens
of the United States, with less than one-half of 1 percent
of the common stock of Houston Light & Power, and Central
& Southwest Corporation, the parent company of Central Power
and Light Company, being owned by non-residents of the United
States.

As project manager, Houston Lighting and Power
Company recoganize that it had the ultimate responsibility
for the safe design, construction and operation of the
South Texas Project, nuclear generating station. Houston
Lighting and Power Company commenced developing its in-
house nuclear capability in 1971. I personally partici-
pated directly in assembling and organizing this capability,
which continues to report to me.

Our own capability is complemented by a strong
support team comprised of Brown and Root, our architect

engineer and constructor. Westinghouse Electric Cerpora-

tion, our nuclear steam supply system vendor and several
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consul tants.

Dr. Sumpter, the manager of Houston Lighting and Power
Company's nuclear division; will provide more detailed testi-
mony as to the technicla qualifications of the project manager,

that 1is Houston Lighting & Power Company, Brown and Root and

Westinghouse.

Houston Tadohting and Power Company ahs recognized
the need for quality assurance program, not only in con-
junction with the establishment of our nuclear program, but
also in conjunction with its fossil fuel facilities. Mr.
Parker, who heads our quality assurance department,will
provide more detailed testimony as to the project quality
assurance program. I might add, Mr. Parker reports directly
to me. I am a member of the board of directors of Houston
Lighting & Power Company , and have direct access at all
times to Mr. J. G. Reese, the Chairman of our board and
chief executive officer and Mr. Don D. Jcrson, president
and chief administrative officer. -

I am also manager of the management committee for
the Texas Project, which committee is established under
the project participation agreement.

In conclusion, let me assure you that we have
established a team of the necessary talents to design,
construct and operate this facility, in a manner that is

safe, and environmentally acceptable. Not only I, but
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Project in a manner consistent with the healtlh and safety of
both|the workers in‘the plant and those persons living and
working in the vicinity of the plant.

In carrying out these goals, we have received and
continue to receive the full cooperation and support of all
of the participants in the project.

Thank you.
BY MR. SCHWARTZ:

Q Mr. Oprea, your prepared testimony indicates
that the application for construction permits and operating
licenses, as amended by amendments 1, 2 and 3, was prepared
under your supervision. Is that correct?

A (Witness Oprea.) That is correct.

Q Is it, as so amended, true and correct to the

best of your knowledge?

A Yes, it is.

MR. SCHWARTZ: Mrs. Bowers, I ask the application,

so amended, Applicant's Exhibit Number 7, be received into
evidence at this point.

MRS. BOWERS. Mr. Pendergraft?

MR. PENDERGRAFT: No objection.

MRS. BOWERS: Mr. Stridiron?

MR. STRIDIRON: No objection, Mrs. Bowers.
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(The document, heretofore marked
Applicant's Exhibit Number 7
for identification, was received
in evidence.)

MR. SCHWARTZ: Thank you.

Mr. Oprea will not be a member of our technical
panel, accordinlgy the board or parties may have questions,
which they would care to present to Mr. Oprea at this time
with respect to his testimony. 1Is that the wish of the board
or the parties?

MRS. BOWERS: Mr. Pendergraft, do you have ques-
tions? |

MR. PENDERGRAFT: No questions.

MRS. BOWERS: Mr. St;idiron?

MR. STRIDIRON: The staff has no questions of
Mr. Oprea.

MRS. BOWERS: Mr. Shon is modest. He says he has
one minor thing.

MR. SHON: It is modest. Minor. Perhaps the gques-
tion really should be addressed to the staff. I notice in
one very small detail your testimony does not agree with a

thing given to us by the staff. That is, the one detail

is, the credit rating of the City Public Service Board of
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not taking credit for everything

WITNESS QPREA: Why don't you ask Howard Frec-
man.

MR. SCHWARTZ: I think Mr. Howard Freeman of
the Public Service Board could best answer that question if
that is acceptable to the board.

MRS. BOWERS: I think he should be sworn.
Whereupon,

. HOWARD FREEMAN
was called as a witness and, having been first duly sworn,
was examined and testified as follows: -

MRS. BOWERS: Please fully identify yourself.

MR. SCHWARTZ: He has a statement of qualifications
along with the statement to present to the board.

MR. FREEMAN: My name is Howard Freeman, secretary-
treaurer of the City Public Service Board Qf San Antonio,
Texas. I hold a bachelor of business administration degree,
from St. Mary's, San Antonio,as well as a master of business
administration from St. Mary's. I have worked with the City
Public Service Board since 1959 and have held various posi-
tions including superintendent of customer accounting, chief

accountant and my current position of controller and secre-

tary-treasurer.
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triple "A" to double "A", when we recently issued subordi-
nate loan bonds. Our most recent issue is a subordinate
loan bond and.was éhanged at this time. All the prior‘issues
did w -k with first loan bonds and were graded as triple
"A. llA

MR. SCHWARTZ: Mr. Freeman, the bonds that were
originally issued as triple "A" bonds are still triple "A"?
Is that correct?

MR. FREEMAN: Correct.

MR. éCHWARTZ: However, the last issue which was
not a first loan bond, is rated double fA."

MR. FREEMAN. Correct.

MRS. BOWERS: The board has no further questions
of this witness.

MR. SCHWARTZ: Thank you.

MR. STRIDIRON: I did have one question.

Do you have a date when this change in rating

came about, and was it subsequent to the submittal to the

staff?

MR. SCHWARTZ: It was shown in amendment 2 of the
application, I believe, which was -- Mr. Freeman can answer
1E.

MR. FREEMAN: It was included in amendment 2.




N

w

10

11

12

13

14

13

16

17

18

19

20

21

22

23

24

‘ederal Reporters, Inc.

25

MR, S7RIDIRCII: We have no further guestions.

MRS . BOWER

07|

Do you have anything further, Mr.
y . B . .

Stridiron?

|

! MR. STRIDIRON: ©No further questions.

MRS. BOWERS: The board has no further questions

of this witness.

MR. SCHWARTZ: I now call Dr, J. R. Sumpter,
manager, nuclear division for Hcustong Lighting & Power
Company. .

Dr. Sumpter, do you have before you a two-page
documetn entitled "Testimony of J. R. Sumpter, Re: South
Texas Project Preliminary Safety Analysis Report"?

DR. SUMPTER: I do.

DIRECT EXAMINATION

BY MR. SCHWARTZ;

Q This document will bg found under tab 15. Was
this document prepared by you or under you; supervision?

A. (Witness Sumpter.) Yes. It was.

A ‘Is the document true and correct to the best
of your knowledge and belief?

A Yes. It is.

Q Do you adopt the document entitled "Testimony

of J. R. Sumpter, Re: Wouth Texas Project, Preliminary
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MR. SCHWARTZ: I ask the two-vage docunent iden-
tifie@lby Dr. Sumpter be incorporated in the record as
though read.

MRS. BOWERS: Mr. Pendergraft?

MR. PENDERGRAFT: State has no objection.

MRS. BOWERS: Mr. STridiron?

MR. STRIDIRON: No objection, Mrs. Bowers.

MRS. BOWERS: While I am checking the gentleman
on this point,‘I am not sure I checked with each of you when
it was proposed that the qualifications statements of the
applicant's witnesses be physically inserted in the record.
Any objection, Mr. Pendergraft?

MR. PENDERGRAFT: ©None.

MR, STRIDIEON: No objection.

MRS. BOWERS: The written testimony that you have
fully identified will be physically inserted in the

transcript as if read.
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My name 1is J. R. Sumpter. I am Manager-
Nuclear Division of the Power Plant Engineering and
Construction Department of Houston Lighting & Power
Company.

A resume of my educational and professional
qualifications has previously been received in evidence.
My responsibilities in connection with the South Texas
Project include the design, engineering and fuel manage-
ment of the nuclear system, radiation protection,
licensing and safety analysis.

The Preliminary Safety Analysis Report, as
amended by Amendments 1 through 34, and including
Appendices A through F, Applicant's Exhibit No. 8 (PSAR),
was compiled under my supervision and direction. Some
of this material was prepared by Houston Lighting &
Power Company employees; however, the major portion of
the basic data was initiated and supplied by our
Architect-Engineer and Constructor, Brown & Root, Inc.,
or by one or more of a number of consultants, including
NUS Corporation, and Woodward-Clyde, Consultants, and
EDS Nuclear, Incorporated. 1In all instances either I
or one of the Houston Lighting & Power Company personnel

in the Nuclear Division reviewed and approved this

material prior to its incorporation into the PSAR.
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indicates the wreliminar; safety onalysis reoert for the South
Texas Project, Units 1 and 2 as amwsuded by smendments 1 through
34 was preparcd under your supervision by envlovess of Houston

Lighting & Power Company, architect engineer, Brown and Root
and by a number of consultants including NUS Corporation,
Woodward-Clyde and EDS Nuclear; is that correct?

A. YEE,

Q. Is the preliminary safety analysis report as so
amended true and correct to the best of your knowledge and
belief?

A Yes, it is.

MR. SCHWARZ: Mrs. Bowers, I ask that the pre-
liminary safety analysis report for the South Texas Project,
as so amended, Applicant's Exhiéit No. 8, be received into
evidence at this point.

MRS. BOWERS: Mr. Pendergraft?

MR. PENDERGRAFT: No objection.

MRS. BOWERS: Mr. Stridiron?

MR. STRIDIRON: No objection, Mrs. Bowers.

MRS. BOWERS: Applicant's Exhibit No. 8 is
received in evidence.

(The document heretofore

marked as Applicant's
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Next I call Dr. Douglas W. Peacock, Manager of

Reactor Protection, Nuclear Safety Department, Westinghouse

Electric Corporation.

Whereupon,

DR. DOUGLAS W. PEACGCK

was called as a witness and, having been previously duly

sworn, was exapined and testified as follows:

DIRECT EXAMINATION

BY MR. SCHWARZ:

0. Dr. Peacock, do you have before you a six-page

document entitled, "Testimony of Douglas W. Peacock, re:

-

to which is attached a two-page attachment?

RESAR-41",

A. Yes, I do.

document will be

MR. SCHWARZ: Mrs. Bowers, this

found under tab 16.
BY MR. SCHWARZ:

Peacock, was this document prepared by you

Q. Dr.
or under your supervision?
A. It was.
0. Is the document true and correct to the best of

your knowledge and belief?




25 0. Do you adopt the document cntitled, "Tostimony
I
3ﬁ of Douglas W. Peacock, re: RISAR-41" as your testimony in
»
4|l this proceeding?
- { ; . .
5| A. I do.
e} MR. SCHWARZ: Mrs. Bowers, I ask that the six-page

7 document with an attachment, identified bv Dr. Peacock, be

8 incorporated into the record as if read.

9 MRS. BOWERS: Mr. Pendergraft?

10 MR. PENDERGRAFT: No objection.

ly MRS. BOWERS: Mr. Stridiron?

12 MR. STRIDIRON: No objection.

13 MRS. BOWERS: The testimony which you have identi-

14 fied will be physically incorporated'into the transcript
15 as if read.
16 MR. SCHWARZ: Thank you. We have furnished such
17 copies to the Reporter.

XXXX 18 ] (Document follows.)
19
20
21
22
23
24
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TESTIMONY OF DOUGLAS W. PEACOCK
Re: RESAR-41
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My name is Douglas W. Peacock. I am Manager of
Reactor Protection, Nuclear Safety Department, Westing-
house Electric Corporation. A summary of my professional
gualifications has been received previously in evidence.

The purpose of my testimony is to provide an
explanation of what the RESAR-41 reference design
involves and an explanation of how it evolved from
earlier Westinghouse designs. I shall also sponsor the
RESAR-41 Reference Safety Analysis Report, as amended
by Amendments 1 through 19 (RESAR-41), Applicant's
Exhibit No. 9.

I have participated in the over-all safety review
of the Westinghouse design described in RESAR-41.
Portions of RESAR-41 were prepared under my direction.

I participated in the review and approval of those
portions of RESAR-41 which were not prepared under my
supervision, and for these reasons, I am familiar with
RESAR-41 in its entirety. The statements contained in
RESAR-41 are true and correct to the best of my knowledge
and belief.

RESAR-41 is a standard safety analysis report for
a Westinghouse nuclear steam supply system (NSSS)
design which was filed on December 3, 1973, and docketed

on March 11, 1974, by the Atomic Energy Commission,
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predecessor to the Nuclear Regulatory Commission (NRC).
This submittal was in the form of an application for a
Preliminary Design Approval (PDA) to the NRC pursuant
to Appendix O of 10 CFR Part 50.

The issuance of a PDA is contingent upon successful
completion of a safety review by the NRC Regulatory
Staff and the Advisory Committee on Reactor Safeguards,
and is similar to the review given to conventional
custom plant construction permit applications. A
standard design receiving a PDA may then be referenced
by utility applicants for construction permits without
re-review by the NRC Staff with the exception of items
not resolved during the PDA review phase, site related
areas and interfaces, significant safety issues arising
subsequent to the PDA, any proposed modifications of
the standard design, or requirements arising from NRC
rules or directives'promulgated after the PDA.

RESAR-41, as supplemented through Amendment 19,
describes the Westinghouse standard four-loop NSSS for
a 3817 MW (thermal) pressurized water reactor. Its
scope, as incorporated by the South Texas Project
Preliminary Safety Analysis Report (PSAR), includes the
Reactor, Reactor Coolant System, Emergency Core Cooling

System, Emergency Boration System, and various other
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safety and associated systems including instrumentation
and controls for the various systems. The balance of
plant structures, systems, components and power distri-
bution systems are described in the Applicant's PSAR.

While the South Texas Project license application
is the first application for a construction permit to
reference RESAR-41, the standard plant described in
RESAR-41 is similar in many respects to the RESAR-3
design [3425 MW (thermal)] which has been reviewed by
the Commission on license applications for the Catawba
plant (Docket Nos. 50-413 and 414), the Vogtle plant
(Docket No. 50-424 through 427), the Millstone 3 plant
(Docket No. 50-423), the Comanche Peak plant (Docket
Nos. 50-445 and 446), the Seabrook plant (Docket Nos.
50-443 and 444), and the SNUPPS projects (Docket Nos.
50-482 through 487). The RESAR-41 design is an evo-
lutionary step froﬁ the RESAR-3 plant design and repre-
sents design evolution of the Westinghouse nuclear
technology. The principal design differences and
similarities are summarized below.

The RESAR-41 reactor is similar to the RESAR-3
design except for an increase in active fuel length
from 12 to 14 feet providing approximately a 15% increase

in fuel loading and heat transfer area. In addition,
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correspondingly longer control rods have been provided
and the lower internals, of a design similar to the
basic RESAR-3 design, have been modified to accommodate
the longer fuel assemblies. The fuel design is also
similar except that it incorporates nine grids per
assembly rather than the eight grids in the RESAR-3
design. Similarly with the exceptions necessary to
accommodate the differences relating to the increased
system capacity and to accommodate the rapid refueling
concept, the RESAR-41 Reactor Coolant System is basically
similar to the RESAR-3 system. The reactor vessel is
of the design used on RESAR-3 applications with the
sole exception that the reactor vessel closure system
has been changed to facilitate rapid refueling. The
reactor coolant pump design is similar to the RESAR-3
pump but will have an increased capacity. To transfer
the additional heat generated in the RESAR-41 reactor,
the steam generators will have longer and a greater
number of tubes thereby increasing the total heat
transfer area. The RESAR-41 Residual Heat Removal
System (RHRS), in providing greater flexibility and
operability, utilizes three cooling trains with inde-
pendent pumps not shared with the Emergency Core Cooling

System (ECCS). The RHR pumps employed will be of the
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vertical type rather than the horizontal pumps used in
previous designs; however the components of the modified
RHRS are of a proven technology.

The new Emergency Boration System (EBS), and the
redesigned Safety Injection System (SIS) are the only
fundamental modifications of the Engineered Safety
Features. The SIS design utilizes three independent
trains with complete separation from any function other
than emergency core cooling. The system components are
similar to previous designs with the exception that
vertical pumps are employed rather than horizontal. The
EBS, replacing the Boron Injection tank in the SIS used
on RESAR-3 design, is provided to mitigate the conse-
quences of steamline break accidents. Although a number
of the EBS components differ from those utilized in the
RESAR-3 design, all are of proven technology. The in-
strumentation and.Control Systems for the Engineered
Safety Features and other systems are substantially the
same as previous designs with differences principally
to accommodate various system modifications.

A Spent Fuel Pool Cooling and Cleanup System is
provided in the scope of RESAR-41. The remainder of
the Auxiliary Systems, with the exception of the Fuel

Handling System and the Chemical and Volume Control
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System (CVCS) are substantially the same as the RESAR-3
designs. The Fuel Handling System has been modified to
accommodate the rapid refueling provisions, and the
CVCS, basically the RESAR-3 design, incorporates a
number of modifications to achieve independence from
the ECCS and the EBS.

An in-depth comparison of the relationship
between RESAR-41 and RESAR-3 is presented in Tables
1.3-1 and 4.1-1 of RESAR-41. Additional insight to the
similarities of the principal parameters and design
features of RESAR-41 and RESAR-3 is presented in Attach-

ment 1.




ATTACHMENT 1

Comparison of Principal Parameters
and Design Features of RESAR-41

and RESAR-3

Parameter/Feature

Reactor Core Power Level (MWt)

Number of Loops

System Pressure, Nominal, psia

Total Thermal Flow Rate, 1lb/hr

Effective Coolant Flow Rate for Heat
Transfer, 1lb/hr

Effective Coolant Flow Area for Heat
Transfer, ft2

Nominal Inlet Coolant Temperature °F

RESAR-41

3800
4

2250
144.7x10°

138.2x106

51,1

559.18

Coolant Temperature Average Rise in Core 66.8

Average Thermal Output, kw/ft

Heat Flux Hot Channel Factor, Fq

Maximum Thermal Output for Normal
Operation, kw/ft

Number of Fuel Assemblies

UO, Rods per Assembly

Number of Grids per Assembly

Fuel Weight (as UOj), lbs.

Fuel Rod Array

Clad Thickness, inches

Clad Material

5.33
2.50

13.3

193

264

9
253,675
17x17
0.0225

Zircaloy-4

RESAR-3
3411

4

2250
142.2x10°

135.8x10°

511

557.:3

62.3

13.6

193

264

8
222,739
17%17
0.0225

Zircaloy-4



Parameter/Feature

Rod Cluster Control Assembly Neutron
Absorber, Full/Part Length
Number of Clusters, Full/Part Length
Number of Absorber Rods per Cluster

Core Diameter, in. (Equivalent)

Number of Safety Injection Trains

High Head Injection Pumps
Design Flow Rate (each) gpm
Design Head, ft.

Low Head Safety Injection Pumps
Design Flow Rate (each) gpm
Design Head, ft.

Emergency Boration System Injection

Pumps
Design Flow Rates (each) gpm

Design Head, ft.

* Centrifugal Charging Pumps

** Safety Injection Pumps

RESI.R—-41

Ag-In-Cd

61/8
24

132.7

800

2850

1400

620

450

500

RESAR-3

Ag-In-Cd

53/8

24

132.7

2

2% 4 PER
150 425
5800 2500
2

3000

375
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preparcd testimony?

4. R My name 1s Douglas W. Peacock, Manage~ of Reactor
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5‘ Protection for the Nuclear Safety Department of Westinghouse
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6| Electric Corporation.
| .
by
|
7 The purpose of my testimony is to prcvide an
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g | explanation of what the RESAR-41 reference design involves,

9 and an explanation of how it evolved from earlier Westinghouse

10 designs.

11 I shall also sponsor the RESAR-41 reference safety

12 analysis report as amended by amendments one through 19, §
13 to RESAR-41, which is the Applicant's Exhibit No. 9.

14 I have participated in the overall safety review
15 of the Westinghouse design described in RESAR-41; portions
16|| of which were prepared under my direction. RESAR-41 is

17 supplemented through amendment 19 describing the Westinghouse

18 standard 4-loop nuclear steam supply system for a 3817
19 megawatt thermal pressurized water reactor: Its scope, as (
20 || incorporated by the South Texas Project PSAR, includes the
21 reactor, the reactor coolant system, the emergency core cool-
. 22 ing system, the emergency boration system, and various other
23 safety and associated systems.
24 The South Texas Project license application is a
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RESAR-3 design at 3425 megavatts thormal rating, which has
been reviewed and licensed by the Commission on several other
license applications. The RESAR-41 desigp is an evolutionary
step from the RESAR-3 plant design and represents desian evo-
lution of Westinggouse nuclear technology.

The principal design differences and similarities
are summarized in my prepared testimony in Tables 1.3-1 and
4.1-1 of RESAR-41.

0. Dr. Peacock, your testimony indicates that vou
participated ip the preparation and overall review and
approval of RESAR-41 reference safety analysis report, as
amended by amendments one through 19; is that correct?

A That is correct.

0. Is the RESAR-41 reference safety analysis report
as so amended true and correct éo the best of your knowledge
and belief?

A. It is.

MR. SCHWARZ: Mrs. Bowers, I as£ that the RESAR-41
reference safety analysis report as so amended, Applicant's
Exhibit No. 9, be received into evidence at this point.

MRS. BOWERS: Mr. Pendergraft?

MR. PENDERGRAFT: We have no objection.

MRS. BOWERS: Mr. Stridiron?

MR. STRIDIRON: No objection.




XXMK 3& . (The document hor@iwforo;
| | |

4“ ‘ | | o ) mar?ed as Applicant's !
5 Exhibit No. 9 for identil
6 fication, is received in;
7 evidence.)
8 BY MR. SCHWARZ:
9’ o} Dr. Peacock, are you familiar with the 1list of
10E questions furnished by the Board on November 4, 1975?
11 A. Yes( I am.
12 0. The first of these questions reads: "The increaséd?

13 length of the 14-foot core renders itself slichtly less stablel
14 to axial --" I'm sorry, I'm a lawyer not an engineer --
15 X-e-n-o-n, "xenon oscillation, especially late in the fuel

16 cycle; RESAR-41 suggests that the part-length rods may be

17 relied on to assure stability but the SER notes a departure

18 from nuclear boiling problem associated with the use of PLRs

19 and says that use of such rods in Westinghéuse reactors 1is ;
20 forbidden. Please discuss the alternate control strategy

21 Westinghouse Mode A and its implications from the standpoints

22 of operational flexibility and safety."

23 Would you please respond to that question?
24 A. The control banks, the part-length rods and the
£ sderal Reporters, Inc.

25 ex—-core detectors are provided in our design for control
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as fuel groundup professcs, frec ucnon vseiilations are

not allowed to occur except for sueclal tests Bither the
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full-length or part-length rods are sufficient and can be

used to dampen and control any axial-xenon oscillations.

As discussed in RESAR-41, the stability index at i
the end of cycle life is essentially the same in the

l4-foot core as it is in the 12-foot cores that are now in
operation. The long axials oscillation periods, approxi-
mately 24 hours, allows easy control of axial-xenon transients

with part-length rods alone, and we see no adverse implica-

tions from the standpoint of operational flexibility and
safety under Mode A operation.

To date, Westinghouse field reactors have not

experienced any difficulty in meeting power distribution
limits and in controling xenon transients in the Mode A

type of operation.

MRS. BOWERS: Mr. Schwarz, the understanding was

we would wait until later for Borad questions. And that

is true also in this area.
That was simply a suggestion, Mrs.

MR. SCHWARZ:

Bowers, but Dr. Peacock will be back as part of the panel

and that was our suggestion, but whatever the Board vprefers,

of course.
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0. Dr. - Peacock, the nexi guestion reads: The SER
at page 4-12 states that the design limit peaking factor
for the l4-foot core is 2.5; the SER supplement, at page 6-1,
states that the analyses of ECCS performance assumoed a peaking
factor of only 2.45. 1Is the ECCS analyses conservative from
this standpoint?"

Would you please respond to that gquestion?

A The design limit peaking factor used for ECCS
analyses is 2.45. All analyses of ECCS performance were
performed using the peaking factor of 2.45. The 2.50 value
was a preliminary number developed early in the review of
the RESAR-41 application, and has been superseded in sub-
sequent amendments.

0. Dr. Peacock, the nex£ question noted that the
SERs asserted that the higher value of peaking factor for
the longer core is associated with the effect of the PLRs.
The Board then asked two questions: " (a) Ié the PLRs are not
used, will the limit still be 250?" And, "(b) If a lower
limit is established, will control of peaking by simple axial
offset observations still be possible at 100 percent power?"

Would you please respond to that?
A For operation without the part-length rods the

nuclear peaking factors in the 1l4-foot core would be in the
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in figure 4.3-2 of RUCAR-41. The LOCA limit for o.crakicn
with ox without the part-length rods, however, would remain
at 2.45, as discusscd unde; thg Iesponse to the previous
qﬁcstioﬁ. ‘
The control of peaking without the part-length

rodé has the additional margin noted above. If the limit --
if the LOCA limit were lowered to a value typical of Mode A
operation, no problems in control are anticipated using the
axial offset method of control.

0. Dr. Feacock, the Board's fourth question reads:
"The Board notes that one of the conseguences of the new
RESAR-41 refueling system is that fuel will be handlecd at a
shutdown margin of only five percent. How does this margin
compare with that generally allowed for fuel handling in
reactors and critical facilities at present?"

A The National Standards Institute standard in 18.2
specifies a value of the K effectiveness should not exceed
a value of .95 in fuel storage systems, alﬁﬁough no specific
criterion is given for the reactor fueling operation.

A five percent margin is adequate and is consistent

with what is generally allowed today for fuel handling opera-
tions at reactor facilities.

0. Dr. Peaccck, question 5A included a reference to

the statement on page 15-8 of the SER, that a revision of
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| page A-8, suggests this will not be reguir

It further observes that, "Supplement 1, at
d, but lockinag out
of valves and reliance on nuclear instrumentation will be

substituted.”

The Board asked two questions: "(a) Is this actually

the plan?" And, "(b) How many minutes warning will the
operator have of impending criticality if reliance is placed
entirely on nuclear instrumentation for warning of such
criticality whep it occurs by the most rapid postulated
reactivity addition mechanism during refueling?"

A The present plan for the South Texas Project is
to lock out certain valves in the chemical volume control
system to preclude a potential for boron dilution during
refueling. The only makeup wate£ to the reactor coolant
system is via the refueling water storage tank. This water
is borated and sampled to insure adequate boration rpior to
the release of the reactor coolant system, tkus, reliance is
not placed entirely on nuclear instrumentation, although it
will be available to warn against an approach eriticality.

MR. SCHWARZ: I would like to recall, at this time,

Dr. Sumpter of Houston Lighting and Power Company.
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Q Dr. sunpter, do you have bhefore vou a 9-paje
document with attachrznts entitled #Testimony or1r "
James R. sumpter, Re: Technical Cualifications."

A (Hitness Sunpter) Yes.

MR. SCHWARZ: This document may be found under
Tab 17,
BY MR, SCHWARZ:
0 Dr. Sumpter, was this document prepared by you,

or under your supervision?

\
A (Witness Sumpter) Yes, it was.
Q Is the document true and correct to the best of

your knowledge and belief?

A Yes, it is.

Q Do you adopt the document entitled "Testimony of
James R. Sumpter, Re: Technical Qualifications" as your
testimony in this proceeding?

A I do.

MR. SCHWARZ: Mrs. Bowers, I ask the 9-page docu-
ment with attachments just identified by Dr. Sumpter be in-
corporated into the record as thouah read. Copies have been
furnished to the reporter.

MRS. BOWERS: Mr. Pendergraft?

MR. PENDERGRAFT: No objection.

MRS. BUWERS: Mr« Stridiron?
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MRG. LUERL: The docunent you just identified

will be pnvsically incoroarated .in the trarnscript as if read

(The complete testimony follows.)



TESTIMONY OF JAMES R. SUMPTER

Re: Technical Qualifications
1 My name is James R. Sumpter. I am Manager -
2 || Nuclear Division of the Power Plant Engineering and Con-
3 || struction Department of Houston Lighting & Power Company.
4 A resume of my educational and professional
5 |iqualifications has been previously received in evidence.
A || My responsibilities in connection with the South Texas
7 |l Project include the design, engineering, and fuel manage-
8 | ment of the nuclear system, and the radiation protection,
9 || l1icensing and safety analysis of the total plant.
10 The purpose of this testimony is to summarize
11 || the information regarding the technical qualifications
1% iof Houston Lighting & Power Company as Project Manager
13 !for the South Texas Project, as well as the information
14 || regarding the technical qualifications of our principal
15 || contractors.
18 More detailed information will be found in
17 || the Preliminary Safety Analysis Report for the South
18 || Texas Project, Section 13.1. You will also find addi-
19 tional specific information in the attachments to this
20 testimony which I hereby incorporate.
21 Houston Lighting & Power Company is keenly
2o || aware of its special responsibilities assumed in under-
23 “ taking the design, construction and operation of this

24

, nuclear power station.
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The matter of nuclear staffing has been the
subject of intensive consideration by our management.
We have, in place, a staff fully competent to execute
our design and construction responsibilities. Our
plans include the addition of further engineering and
operating personnel as required to assure the effective
design, construction and operation of the South Texas
Project.

Houston Lighting & Power Company is respon-
sible for coordinating the overall design and construc-
tion effort required to achieve a complete facility
which will provide safe, reliable and economic power.
The principal tasks involved in this effort include the
design control of the balance of plant and auxiliary
systems; the design control of the nuclear system; cost
control and scheduling functions; and finally, con-
struction supervision.

These functions are performed in Houston
Lighting & Power Company by our Power Plant Engineering
and Construction Department (PPE&C) which is under the
direct control of our Executive Vice President, George
W. Oprea, Jr. PPE&C is, in turn, divided into four
basic groups as follows:

(1) The Engineering group is responsible for
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thereof with the NSSS design. We also review bidders
lists, specifications, equipment selection and drawings
which are subject to our approval.

Other departments with important functions
connected with the South Texas Project include the
Engineering Department, the Energy Production Depart-
ment, the Environmental and Inter-Utility Affairs
Department, and the Quality Assurance Department.

The Power Plant Engineering and Construction
Department utilizes forty-three people with engineering
degrees in support of the Project. Of these, two have
doctoral degrees, thirteen have Masters degrees, and
twenty-eight have Bachelors degrees.

The Energy Production Department has three
people involved in the Project of which two have
Bachelors degrees and one is a registered Professional
Engineer.

The Engineering Department employs twelve
people in support of the South Texas Project. Of
these, two have Masters degrees, nine have Bachelors
degrees, and one is a registered Professional
Engineer.

The Environmental & Inter-Utility Affairs

Department employs nine people in connection with the
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South Texas Project, and of these nine one has a doctoral
degree, five have Masters degrees, and three have
Bachelors degrees.

The Quality Assurance Department, which is
entirely separated from PPE&C includes 16 professional
personnel working in support of the South Texas Project.
Of these, three have Masters degrees and eight have
Bachelors degrees, and six are registered Professional
Engineers. A more detailed presentation regarding this
function is presented in the testimony of Mr. Barker.

Attachment A to this testimony provides per-
tinent information regarding the technical qualifications
of key South Texas Project personnel including their
educational qualifications, experience and any special-
ized courses taken in the nuclear field.

Attachment B is an organizational chart show-
ing the relationsﬁip of the organizational components
having responsibilities for the Project.

Our architect-engineer-constructor is Brown &
Root, one of the largest construction engineering com-
panies in the world with over 48,000 employees on its
permanent payroll. Brown & Root has been intensively
involved in the design and construction of central

station thermal power plants since 1954. In the past
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21 years it has beer responsible for the design and
construction of 79 fossil fuel generating stations,
with a combined capacity of over 27,000 megawatts, in
sizes ranging from small industrial .astallations up to
units of 870 megawatts each.

In the nuclear field, Brown & Root has been
responsible for the construction of two 820 megawatt
boiling water reactor plants for Carolina Power and
Light Company's Brunswick Station.

It is presently engaged in similar work on
behalf of Texas Utilities in the Comanche Peak Nuclear
Power Plant project which consists of two 1150 megawatt
Westinghouse pressurized water reactor systems.

Brown & Root's South Texas Project engineering
team is headed by an engineering project management
group including the engineering project manager, the
assistant engineering project manager and the design
coordinator. The 3 engineers in the group have a
combined experience of 42 man-years in power plant
engineering and construction and specifically 40 man-
years of experience in nuclear projects.

Under the project management group are various

support groups including licensing, documents and

controls, and various specific engineering discipline
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groups. For the South Texas Prciect. Brown & Root has

drawn from its existing pcool of fossil power plant

n

experience and from its nuclear power talent and has
supplemented these with experts from consulting engineer-
ing organizations.

The 19 key project personnel for the South
Texas Project have a total of 163 man-years of nuclear
experience. The 16 key supporting personnel assisting
in the project have a total of another 224 man-years of
nuclear experience derived from work in 33 nuclear
projects. Attachment C to this testimony is an organi-
zational chart showing Brown & Root's project organiza-
tion for South Texas Project. Attachment D to this
testimony is a table showing the names of 19 key project
personnel for the South Texas Project together with a
brief indication of their educational background and
prior relevant experience.

In addition, several nationally known con-
sulting organizations are making major contributions to
the South Texas Project in their areas of special
expertise. NUS is responsible for preparing the En-
vironmental Report and for a number of design activities,
including certain auxiliary systems; primary shielding

analysis; containment analysis; accident analysis;
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radiological effects analysis and licensing support.
NUS engineering personnel now working on the South
Texas Project have a total of 800 man-years of previous
nuclear experience compiled in more than 80 nuclear

projects. Woodward-Clyde Consultants (WCC) are re-

sponsible for the geology, seismology, soils engineering,

groundwater hydrology and soil/structure interaction
analysis for South Texas Project. WCC has gained
experience from working on twenty previous nuclear
projects. EDS Nuclear has responsibility for pipe
stress analysis inside the containment and pipe break
analysis. They also provide support to the project in
the structural analysis area. EDS Nuclear has gained
experience from eleven previous nuclear projects.

The NSSS supplier is Westinghouse Electric
Corporation, one of the leading suppliers of nuclear
systems in the entire world. As of October, 1975, 33
reactors of Westinghouse design are in operation in the
United States and abroad and 114 are in planning and
construction phases. Westinghouse's experience in the
nuclear field dates back over 30 years. This history
of experience is detailed in Section 1.4.3 of RESAR-41.

I should also mention, before closing, that

training programs have been planned and instituted by
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Houston Lighting & Power Company for a large number of
personnel, including some not presently assigned to the
South Texas Project. This approach to the training of
engineering personnel in the fundamentals of nuclear
engineering will provide us with a pool of trained
personnel in the Company who can be assigned to the
project on a timely basis. It also provides a balance
between utility experience and nuclear training which
we feel is desirable. Attachment A provides an indica-
tion of the key personnel participating in the training
programs.

In summary, I believe we have assembled an
unusually strong team within Houston Lighting & Power
Company and our principal contractors to assure that

the South Texas Project is well built and safely operated.
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TABLE 1

POWER PLANT ENGINEERING & CONSTRUCTION

ADDITIONAL
NAME TITLE EDUCATION TRAINING= ENGINEERING EXPERIENCE
DEPARTMENT MANAGEMENT
E. A. Turner General Manager BSCE A,B 24 Years
W. M. Menger Assistant General Manager BSEE A 25 Years
J. R. Ridgway, Jr. Consulting Engineer BSEE B,C,D,E 35 Years
NUCLEAR DIVISION
J. R. Sumpter Manager BS Engineering Science, 11 Years (11 yrs. nuclear)
MSNE, Ph.D.NE C.E

J. W. Hanson Principal Engineer,

Nuclear Engineering BSME B,C,E,r,G 10 Years (4 yrs. nuclear)
R. P. Murphy Supervising Engineer,

Nuclear iruel Manage-

ment BS Math, MSNE C,E, I 6 Years (6 yrs. nuclear)
R. J. Klapper Supervising Engineer,

Nuclear Safeguards &

Licensing BSNE, MSNE C 4.5 Years (4.5 yrs. nuclear)
R. D. Gauny Health Physicist BS Physics Math,

MS Biophysics 6 Years (6 yrs. nuclear)

A. J. Granger Senior Engineer,

Nuclear Engineering BSEE, MSNE C,E 5 Years (4.5 yrs. nuclear)

R. E. Fulghum
M. T. Luke
J. R. Yeats

S. Veselka

Manager
Project Manager, STP
Supervising Engineer, Costs

Senior Engineer

BSEE, MSEE
BSME
BSME

BSEE

9 Years
15 Years
27.5 Years

19 Years



(CONT D)

POWER PLANT ENGINEERING & CONSTRUCTION

ADDITIONAL
NAME TITLE EDUCATION TRAINING= ENGINEERING EXPERIENCE
CONSTRUCTION
E. M. Riddle Manager BSME 27 Years
F. D. Asbeck Construction Supervisor BSCE 8 Years
E. A. Pearson Construction Supervisor B Arch. Design &
Construction 22 Years
ENGINEERING

B. Sample Manager BSEE D 33 Years
W. H. Morgan Principal Engineer,

Electrical BSEE E 28 Years
R. T. Beaubouef Principal Engineer,

Mechanical BSME, Ph.D.ME E,H 17 Years
R. D. Ellerman Supervising Engineer,

Electrical BSME B,E,H 8 Years
G. H. Griffin Supervising Engineer,

Electrical BSEE E,H 10.5 Years
K. L. Moore Supervising Engineer,

Mechanical BSEE H 13 Years
W. S. Weathers Senior Engineer,

Mechanical BSEE 3.5 Years



TABLE 2

ENERGY PRODUCTION

ADDITIONAL

NAME TITLE EDUCATION TRAINING= ENGINEERING EXPERIENCE
DEPARTMENT MANAGEMENT

R. L. Evans Vice President, Operations BA, Math 23 Years

E. F. Hudgins General Manager 39 Years
EQUIPMENT MAINENANCE

H. G. Latham Maintenance Manager L,M 39 Years
PLANT OPERATION

W. B. Little Manager BSME B,C,E 19 Years



TABLE 3

ENGINEERING
ADDITIONAL
NAME TITLE EDUCATION TRAINING= ENGINEERING EXPERIENC
DEPARTMENT MANAGEMENT
R. M. McCuistion Vice President BSEE 30 Years
ENGINEERING DESIGN &
DEVELOPMENT
K. L. Williams Manager BSEE, Math 15 Years
C. S. Kayser Principal Engineer, Registered
Systems Division Professional Engineer 30 Years
E. L. Klawitter Supervising Engineer,
System Operations BSEE, MSEE 10 Years
S. C. Schaeffer Senior Engineer, System
Operations BSEE B,E 6 Years
CIVIL ENGINEERING
J. D. Greenwade Manager BSEE, MSEE 10 Years
T. L. Duoto Principal Engineer,
Civil Division BSCE, Civil Tech B 5 Years
H. P. Horelica Supervising Engineer,
Civil Design MSCE C 3 Years

B



TABLE 4

ENVIRONMENTAL PROTECTION

ADDITIONAL

NAME TITLE EDUCATION TRAINING= ENGINEERING EXPERIENCE
DEPARTMENT MANAGEMENT

D. E. Simmons Vice President BSEE 28 Years

D. R. Betterton Manager BSCE 12 Years
NUCLEAR QUALITY

B. B. Aufill Principal Engineer BA Chemistry, MSME,

J. D. C,E,K 11 Years



TABLE 5

QUALITY ASSURANCE

ADDITIONAL
NAME TITLE EDUCATION TRAINING=
DEPARTMENT MANAGER
D. 6. Barker Manager BSME, MENE AE 10 Years
SOUTH TEXAS PROJECT
R. A. frazer Supervising Engineer BSChE B,C,E,J 7 Years

PROJECT SERVICES

W. N. Phillips

Supervisor

U. S. Navy Nuclear

Power School 10 Years

ENGINEERING EXPERIENCE



1 Listed below are the titles of the training ~2ourses.

[0}

Nuclear Opersators Short Course for Utility Management conducted by
Babcock & Wilcox

Introduction to Nuclear Power produced by NUS

General Electric BWR Design Orientation

Nuclear rFundamentals conducted by GE

Nuclear Power Plant Design Criteria conducted by EDS Nuclear Inc.
Nuclear Fundamentals Course at Zion, Illinois

BWR simulator training course at Morris, Illinois

Westinghouse PWR Information Course

MIT Fuel Management Course

Training Seminar on Radiographic Testing .

Berkeley Short Course on Nuclear Power Plant Siting & Surveillance
Westinghouse Nuclear Maintenance Seminar

GE Nuclear Maintenance Seminar
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HOUSTON LIGHTING & POWER CO.
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HOUSTON LIGHTING & POWER CO.

Environmental And Inter-Utility Affairs

EXECUTIVE
VICE PRESIDENT

G W OPREA IR

VICE PRESIDENT
INTER-UTILITY AFFAIRS

D E SIMMONS

MANAGER
ENVIRONMENTAL PROTECTION
D R BETTERTON

NUCLEAR QUALITY

PRINCIPAL ENGINEER

B 8 AUFILL

NUCLEAR ENV PROTECTION
NUCLEAR PEAMITS & APPROVALS
ENVIRONMENTAL LICENSING

NUCLEAR MONITORING PROGRAMS.
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PRINCIPAL ENGINEER

R C PATYRAK
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Environmental And Inter-Utility Affairs




HOUSTON LIGHTING & POWER
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h B South Texas Project Organization
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ATTACHMENT D

BROWN & ROOT, INC. ORGANIZATION CHARTS

Personnel Table



ATTACHMENT D

STP KEY PROJECT PERSONNEL
BROWN & ROOT, INC.

TOTAL NUCLEAR

NAME TITLE EDUCATION EXPERIENCE EXPERIENCE

AVERA, J. K. Project Engineer-Heavy B.S. Civil Engineering 10 Yrs. 2 Yrs.
Civil & Water Supply P.E. Texas

BAKER, H. H. Project Materials B.S. Chemistry 13 ¥rs. 1 ¥r.
Engineering Coordinator

BIERMAN, G. F. Project General Manager B.S. Mechanical Engineering 26 Yrs. 10 Yrs.

CHAN, M. B. Project Engineer- B.S. Civil Engineering 15 ¥rs. 4 Yrs.
Structural M.S. Structural Engineering

P.E. California,Oregon,Pennsylvania

CRANE, C. L. Construction B.S. Mechanical Engineering 24 Yrs. 11 Yrs.
Project Manager P.E. Texas

GIMAIL, O. Project Engineer-HVAC B.S. Mechanical Engineering 13 Yrs. 8 Yrs.

P.E. Illinois,Texas

HANKS, R. C. Project Engineer- B.S. Electrical Engineering l6 Yrs. 3 Yrs.
Electrical P.E. Texas

HANLEN, D. F. Project Quality B.S. Psychology 25 Yrs. 25 Yrs.
Engineer M.S. Chemistry

HAWKS, J. L. Project Engineer- B.S. Marine Engineering 9 Yrs. 8 Yrs.
Instrumentation

HAYDEN, L. E. Project Engineer- B.S. Mechanical Engineering 5 Yrs. 2 Yrs.
Mechanical

LITTLE, M. M., JR. Project Engineer- A.A. Mechanical Engineering 13 Yrs. 13 Yrs.
Nuclear Licensing B

A
.S. Metallurgical Engineering
S

MILLAS, G. Project Design
Coordinator

w

. Mechanical Engineering 7 Yrs. 7 Yrs.



TOTAL NUCLEAR

NAME TITLE EDUCATION EXPERIENCE EXPERILNCE

MISKIMIN, P. A. Assistant Engineering B.S. Marine Engineering 13 Yrs. 13 ¥rs.
Project Manager M.S. Nuclear Engineering

MONROE, J. R. Assistant Construction B.S. Civil Engineering 9 Yrs. 6 Yre
Project Manager

MOONEY, J. T. Engineering Project B.S. Chemical Engineering 22 Yrs. 20 ¥ra.
Manager P.E. Pennsylvania, N. Carolina,

Tennessee

MYERS, M. J. Project Engineer- B.S. Civil Engineering 7 Yrs. 7 ¥rs.
Quality Assurance P.E. Texas

POMES, F. H. Project Engineer- B.S. Mechanical Engineering 18 ¥rs. 8 Yrs.
Mechanical Nuclear M.B.A. Business Administration

P.E. Louisiana

SETHI, J. S. Project Engineer- B.S. Civil Engineering 17 Yrs. 7 Yrs.,
Stress Analysis Bachelor of Laws
M.S. Operations Research
P.E. New Jersey, Texas

WOLANTEJUS, R. T. Project Engineer- B.S. Nuclear Science 13 Yrs. 8 Yrs.
Piping & Valves
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BY “R. SCHWARZ:

Q Dr. Sumpter, will you please sunnarize your pra-
pared -testimony? . ° T : .

A (Hitness Sumpter) MMy name is Jawmss R. Sumnpter,
Manager of the MNuclear Division of the Houston Lighting and
Power Company. A resume of my educational and professional
qualifications has been previously received in evidenca.

The purpose of this testimony is to summarize the
information regarding the technical qualifications of Houston
Lighting and Power Company as Project Manager for the South
Texas project,\as well as the information regarding technical
qualifications of our principal contractors.

Houston Lighting and Power Compeany is aware of
its special responsibilities assumed in undertaking the
design, construction and operation of this nuclear statinn.

We have in place a staff fully competent to execute our
design and construction responsibilities.

Our plans include the addition of further engineer-
ing and operating personnel as required ton -assure the efrfective
design and construction and operation ofthe South Texas
pro ject.

Our architect-engineer and constructor is Brown and
Root Incorporated, one of the largest construction engineering
companies in the world. Brown and Root“’s experience in the

design and construction of power plant extends back to 1954,
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and includss 7v¥ fossil qgenarating stations and 2 nicle
generating units. Brown and Root has developed a stall of
engineeringy personnel who work 'under the Nirectien of expari-
enced projsct management, and key project personnel, which is
capable of fulfilling the respsansibilities of the architact-
engineer fnr the South Texas project.

In addition, several nationally known consulting
organizations are making major contributions to the South
Texas project in their areas of special expertise, including
NUS tCorporation, Woodward-Clyde Consultants, and NEDS HNuclear.
Westinghouse, ihe Nuclear Steam Supply System Inventory
certainly has been recognized as an experienced, capable
engineering organization in the design of nuclear steamn
supply systems.

In summary, I believe we have assembled an unusual
strong team within Houston Lighiing and Power Company and our
principal contractors to insure the South Texas project is
well built and safely operated.

Thank you. ' -

MR. SCHWARZ: Applicant now calls
Mr. David G. Barker, Manager, Quality Assurance Department
for Houston Lighting and Power Company. - Mr. Barker has been
previously sworn.

BY MR. SCHWARZ:

Q Mr. Barker, do you have before you a b5-page
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document entitled "Testinony o x s "
Assurance?
A " (Witness Larker) - Yes. ‘ ;
MR. SCHWARZ: This document mav bz foun. under
Tab 18.
BY MR. SCHWARZ:
Q Has this material prepared by you or under vyour
supervision?
A (Witness Barker) Yes.
Q Is the document true and correct to the best of
your knowledgekand belief?
A Yes.
Q Mr. Barker, dp you adopt the document entitled

"Testimony of D. G. Barker, Ret: Quality Assurance" as your
testimony in this proceeding?
A Yes, I do.

MR. SCHWARZ: Mrs. Bowers, I ask the 5-page docu-
ment identified by Mr. Barker be incorporated in the record as
though read. Copies have been furnished to the reporter.

MRS. BOWERS: Mr. Pendergraft?

MR. PENDERGRAFT: No objection.

MRS. BOWERS: Mr. Stridiron?

MR. STRIDIRON: No objection.

MRS. BOWERS: The document you have just identified

will be physically inserted in the transcript as if read.

(The complete testimony follows.)
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My name is David G. Barker. My position is
Manager, Quality Assurance Department with the Houston
Lighting & Power Company (HL&P).

A resume of my educational and professional
qualifications has previously been received in evidence.

My functions in connection with the South
Texas Project are the development, implementation and
management of the HL&P Corporate Quality Assurance
Program. This responsibility extends into all project
activities including design, procurement, construction,
and operation.

The purpose of this testimony is to present
information on the matter of quality assurance for the
South Texas Project, Units 1 & 2 including the portions
of the program implemented by Brown & Root and
Westinghouse. '

Detailed information on this subject can be
found in Chapter 17 of the Preliminary Safety Analysis
Report for South Texas Project Units 1 & 2 and Chapter
17 of the RESAR-41 (Reference Safety Analysis Report).
This information may be summarized as follows:

HL&P, as Project Manager for the Project
Participants, has the responsibility for quality assur-

ance during the design, procurement, fabrication,
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construction and operation phases of the South Texas
Project.

HL&P is fully aware of the attention that
should be applied to quality assurance during all of
these phases of the South Texas Project. In order to
establish and maintain the high quality level required
for project activities, HL&P has developed and has
fully implemented a comprehensive Quality Assurance
Program. This program is documented in the Quality
Assurance Program Manual and the South Texas Project
Quality Assurance Plan. This Program was implemented
prior to the selection of the NSSS vendor and is
presently being utilized in all facets of the project.
This program requires, at a minimum, that the quality
assurance activities performed by HL&P and its prime
contractors, subcontractors, and vendors comply with
the NRC criteria established in 10 CFR 50, Appendix B,
"Quality Assurance Criteria for Nuclear Power Plants",
appropriate Regulatory Guides and industry standards.

The HL&P Quality Assurance Department was
established to provide for the effective control of all
quality activities related to the nuclear power plants,
including those performed by all contractors and sup-

pliers. We have developed and implemented a detailed
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indoctrination, training and continuing education
program to assure that all quality assurance personnel
are fully qualified to discharge the responsibilities
assigned to them.

As the Manager, Quality Assurance, I report
on all technical and administrative matters to the
Executive Vice President of HL&P. This reporting
arrangement provides independence for the quality
assurance function.

Our HL&P Quality Assurance personnel have the
duty and authority to identify quality problems; to
initiate, recommend or provide solutions; and to verify
the implementation and effectiveness of solutions. To
enforce this, they have authority to "Stop Work" in all
design, procurement, construction and operation phases
of HL&P nuclear power plant projects.

A Project Quality Assurance Manager is
assigned to the South Texas Project. He has the respon-
sibility of implementing the South Texas Project Quality
Assurance Plan and deals directly with the HL&P Project
Manager, other line organizations, contractors and
subcontractors. In addition, HL&P will have on the site
qualified resident quality assurance personnel who will

perform continuous surveillance on all site activities;
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these individuals report to the Project Quality Assurance
Manager.

While HL&P retains overall responsibility for
the Quality Assurance Program, portions of the Program
are implemented by Brown & Root and Westinghouse.

Brown & Root and Westinghouse have developed
and implemented quality assurance programs that satisfy
the NRC regulatory requirements and those required by
HL&P.

Within the Brown & Root organization, a
Project QA Manager has been appointed to supervise the
site QA activities. He reports to the Brown & Root
Manager of Quality Assurance at Brown & Root headquarters
in Houston, who in turn, reports to the Senior Group
Vice President of the Power Division. At the Houston
office, a Project QA Engineer is responsible for quality
assurance during désign and procurement and reports to
the Manager of Quality Assurance. Also, a Vendor
Surveillance Coordinator reporting to the Manager of
Quality Assurance is responsible for the vendor surveil-
lance activities.

At Westinghouse, the Nuclear Energy System
(NES) Divisions are responsible for supplying the

Pressurized Water Reactor (PWR) nuclear steam supply
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systems and components for the South Texas Project.
Within NES, the PWR Systems Division, headed by a
General Manager, is responsible for design, procurement,
and quality assurance for all of the nuclear systems
and components.

The PWR Systems Division Product Assurance
Department is responsible for integrating and auditing
the quality-related work and the quality assurance
programs of the NES Divisions and the external suppliers
to Westinghouse. This Department is headed by the
Manager, Product Assurance, who reports directly to the
General Manager of the PWR Systems Division.

HL&P has conducted a comprehensive audit
program to verify that this overall QA Program as
described is indeed being implemented in a satisfactory
manner.

In summa}y, a comprehensive quality assurance
program has been established and implemented for all
quality-related activities as described in Chapter 17
of the South Texas Project PSAR. Implementation will
continue for the life of the Project, with reviews and
modifications to the program being made, as necessary,

to conform to new requirements as they may arise.
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BY
Q Mr. Barker, could you summarize your testimony?

A" (Witness Barker) Ay name is David G. Barker. iy

positinn is Manager, Quality Assurance Department, with Houston

Lighting and Power Company. A resume of my educational and
professional qualifications has previously been receivaed in
evidence.

My testimony presents a brief description of the
Houston Lighting and Power Quality Assurance Program and how
it is placed into effect through the South Texas project
quality assura%ce plan. It provides information on the
organization structure of the Houston Lighting and Power
Quality Assurance Department, including its reporting posi-
tion and the staff that will be responsible for the imple-
mentation of the quality assurance plan for the South Texas
projecte.

My testimony further provides information about
our architect-engineer, and constructor, Brown and Rcot.
And the responsibilities they have in implementing an effec-
tive quality assurance proagram for the South Texas project.
The organization structure in a brief description of the
Westinghouse quality assurance program is also presented in
my testimony.

This completes my summary.

MR. SCHWARZ: Applicant now calls
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Dr. wal

ton A« Eodger of Huclsar bLafely
has been sworn‘previously.
BY ¥R. SCHWARZ:. v . .

0 Dr. Rodaer, dn you have before you a 16=pr i
document tongether with a list of references and ¢ tablas
attached entitled Ylestimony of Walton A. Rodger, Re: Conpli-
ance With Appendix 17"

A (Witness Rodger) Yes, I do.

MR. SCHWARZ ¢ Mrs. Bowers, this document is under

Table L-8.
I 5% sorry. Tab 19. I beg your pardon.
MRS. BOWERS: Ve have it. Thank you.
BY MR. SCHWARZ: |
Q Dr. Rodger, was this document prepared by you or

under your supervision?

A (Nitness Rodger) It was.

Q Do you have any corrections, additions or modifica-
tions to the document?

A Yes, sir. There is one typographical error on
page 13- at line 6. There are 2 figures. Under gamma, for a
single unit.

It reads 0.013 millirad per year and it should

read O0.13 millirad per vyear.

In addition, I would like to make one addition to

Table 6. The first entries on Table 6 are for liquid
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efrfluents, and the secord of thoss 2 entrios, organ nse

unit, the word "thyroid" should bz added, and then h:low that

I -would- -like to sad the word "livzayr " andesin the finzl columnn,

add 0.027 millirems per vyear.

MRS. BUFERS: Would ynu mind repeating that?
That last correction.

WITNESS RODGER® Yes. uUn table 6, in the second
column, reads "liquid effluent, total body dose per unitt"
and then "organ dose per unit." That is the thyroid dose.
Below that I would like to add "liver.“

In %he final column, immediately below the number
00.033 == I would like to add 0.027, millirem per year.

MRS. BOWERS: rine, thank you.

BY MR. SCHWARZ:

Q Is the document as so modified true and correct to
the best of your knowledge and belief?

A (Witness Rodger) Yes.

Q Do you adopt the document entitled "Testimony of
Walton A. Rodger, Re: Compliance With Appendix I" as modified
by your testimony, as your testimony including the attachment
thereto?

A Yes.

MR. SCHWARZ: Mrs. Bowers, I ask that the I16-page
document and attachments identified by Dr. Rodger, as modified

by Dr. Rodager at this hearing, be incorporated into the record
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as though read.

MRS. BuwWERSs Mr. Pendergraft?

MR. PENDERGRAFT: {io objection.

MRS. BOWERS: Mr. Stridiron?

MR. STRIDIRON: Ko objsction.

MRS. BUWERS: The document will be physically
inserted in the transcript as if read.

(The complete testimony follows.)
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My name is Walton A. Rodger. I am a partner in
the consulting firm of Nuclear Safety Associates. My
technical and professional qualifications have been
previously received in evidence. I have been continu-
ously involved in the nuclear energy field since 1942.
Much of my professional career has beesn devoted to study
and consulting in the area of control of effluents from
nuclear facilities.

This statement addresses itself to the ques-
tion whether the proposed nuclear facility, South Texas
Project Units 1 & 2, will discharge radioactive effluents
to air and water which will be "as low as practicable,"
and whether the proposed facility meets the requirements
of Appendix I to 10 CFR 50, as adopted by the Nuclear
Regulatory Commission ("Commission") effective June 4,
1975(1) and amended.effective September 4, 1975.(2)

Under Section I of Appendix I, design objec-
tives conforming to the guidelines of Appendix I are
deemed to be a conclusive showing of compliance with the
"as low as practicable" requirements of 10 CFR 50.34a.
These guidelines are set forth in paragraphs A, B, C,
and D of Section II of Appendix I. This testimony will "
show that each unit of STP meets the design objectives

of paragraphs IIA, IIB, and IIC.
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Paragraph IID of Appendix I sets forth a
cost-benefit analysis that must be performed to ascer-
tain whether additional items should be added to the
radwaste system. As amended by the Commission effec-
tive September 4, 1975, however, paragraph IID provides
that such analysis need not be performed in the case
of an application docketed prior to June 4, 1976--such
as that for the South Texas Project--if the radwaste
systems satisfy the Guides on Desigﬁ Objectives for
Light-Water-Cooled Nuclear Power Reactors proposed in
the Concluding Statement of Position of the Regulatory
Staff in Docket-RM-50-2 (hereinafter called the "Staff's
Concluding Statement") reproduced in the Annex to
Appendix I.(3) Applicant has presently chosen to comply
with paragraph IID by demonstrating that it satisfies
the Staff's Concluding Statement. Thus, this testi-
mony will also show éhat the radwaste systems satisfy
paragraphs A, B, and C of the Annex to Appendix I.

I have made a completely independent analysis
of the South Texas Project radwaste systems using the
most recent versions of the Draft Regulatory Guides per-
taining to Appendix I as follows:

I.AA Calculation of Annual Average Doses

to Man from Routine Releases of Reactor Effluents
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for the Purposes of Implementing Appendix I,
September 23, 1975.
I.BB Calculation of Releases of Radioactive
Materials in Ligquid and Gaseous Effluents from
PWR, September 9, 1975.
I.DD Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effluents in
Routine Releases from Light Water Reactors,
September 22, 1975.
The results of my analyses are summarized in this
statement.

I. Description of Waste Systems

The waste systems to be used at the South
Texas Project have been described in some detail in
Chapter 11 of the Preliminary Safety Analysis
Report (PSAR). For an orderly presentation of this
testimony, a brief-and simplified description of the
waste treatment systems proposed for handling the
gaseous and liquid wastes from STP follows.

A. Gaseous Systems

The South Texas Project reactors, in company

ith any Pressurized Water Reactor ("PWR"), can be ex-
ected to have small but discernible releases of gaseous

astes from the following sources:
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(1) Primary Gas System

(2) Secondary 0Off-gas

(3) Steam Generator Blowdown Vent

(4) Containment Purging

(5) Ventilation of the Auxiliary Building

(6) Ventilation of the Turbine Building.

A brief discussion of each of the six
sources follows.

The primary coolent in a PWR, if the core
contains any significant fraction of failed fuel,
will contain some radioactive fission products some
of which are gases. At one or more points in the
system (in the case of South Texas Project at the
Volume Control Tank) some of these gaseous fission
products are drawn off and sent to the Primary Gas
System. This system in the South Texas Project con-
sists of a compressor, cooler, moisture separator,
dryer (2 in parallel) and four charcoal-filled delay
tanks. The effective holdup time in the delay tanks
before discharge is about four days for kryptons and
more than 60 days for xenons. The purpose of the
holdup is to allow time for the shorter-lived com-
ponents of the waste gas to decay prior to release.

This significantly reduces the dose impact of the
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discharge.

In PWR the primary coolant is used in a
steam generator to transfer heat to a secondary water
circuit in which steam is produced for use in the
turbine generator to produce electricity. So long as
there are no leaks in the tubes in the steam genera-
tor, there will be no radiocactivity associated with
the secondary system even if there is radioactivity
in the primary system. Thus the loss of radioactivity
from the secondary system of a PWR is a "second order"
probability, that is, there must be simultaneously
present significant failed fuel and significant steam
generator tube leakage to produce any significant loss
of radioactivity from the secondary system. In this
analysis allowance has been made for an assumed release
from the secondary system.

In most PWR the blowdown taken from the steam
generator to maintain proper water chemistry in the sys-
tem is discharged into a blowdown tank where it is cooled
by allowing a portion of the liquid to flash (boil). The
off-gas from this tank has been shown to be a possibly
significant source of radioactivity, particularly
iodine, if discharged directly. At the South Texas

Project, however, the vapor from the blowdown tank is
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condensed in feed water heaters and all of the liquid
is returned to the condenser hotwell. This approach
eliminates this source of gaseous waste completely.
PWR are provided with containment shells.
There is a great deal of equipment inside these con-
tainment shells and it contains the primary coolant
at elevated temperature and pressure. It is not pos-
sible to maintain all of this equipment in a com-
pletely leak-free condition. Therefore, it is to be
expected that some of the primary coolent will escape
into the containment shell, and that some of the es-
caped material will become and remain airborne. When
it is necessary to enter the containment shell for any
length of time, it is generally desirable to purge the
containment atmosphere in order to reduce the radio-
activity in the air which will be breathed by the
personnel enteriné. When this is done the remaining
air-borne activity in the containment atmosphere will
be released to the environment. To reduce the amount
so released, the South Texas Project containment in-
cludes two 10,000-cfm "kidneys", internal devices which
circulate the containment atmosphere through charcoal
and HEPA filters to reduce the iodine content. In the

calculation of emissions from containment, it has been
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assumed that there will be a continuous purge of con-
tainment at a rate of 1000-cfm, even though the plans for
operation do not include the use of continuous purge.

The Auxiliary Building of a PWR houses a good
deal of anciliary equipment used for the control of
radioactivity of the system and for many other sub-
systems needed for the operation of the reactor. Many of
these can be expected to leak small quantities of radio-
active liquids into the building and some of these will
become airborne. Thus there is the possibility that some
radioactivity will escape with the ventilation air from
this building. At the South Texas Project the Auxiliary
Building ventilation air is released without treatment
prior to discharge.

Similarly, there is a possibility, albeit less
than in the case of the Auxiliary Building, that there
can be radioactive méterial in the air in the Turbine
Building. At the South Texas Project this ventilation
air is released without treatment.

B. Liquid Systems

Liquid wastes from PWR come from a variety
of sources which have a considerable disparity in chem-

ical and radiochemical composition and concentration.

Normally these wastes are collected and treated
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separately. The liquid wastes from South Texas
Project fall into the following five categories:

(1) CVCS Waste - (Waste Portion of LWPS)

(2) Clean Waste - (Recycle Portion of LWPS)

(3) Floor Drains - (Waste Portion of LWPS)

(4) Chemical Waste - (Waste Portion of LWPS)

(5) Detergent Waste - (Waste Portion of LWPS)

A brief discussion of each of the five
categories follows: The CVCS Systeﬁ is set up to
control the concentration of boric acid in the primary
coolant. In a real sense it is not a waste system at
all but rather an integral part of the control system for
the reactor. However, a portion of the product needs
to be discarded to control the concentration of tritium
in the primary system; thus the system contributes
to the discharges of radioactivity in liquids and needs
to be considered as é waste system.

The CVCS System for the South Texas Project
consists of two ion exchangers (in parallel), two holdup
tanks, an evaporator, and a distillate ion ex-
changer. A portion of the overhead distillate is sent
to the waste portion of the Liquid Waste Processing
System ("LWPS"), where it could, if necessary, be given,

further processing. Since further processing will
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normally not be needed, in this analysis I have
assumed that this distillate is released after
analysis without further processing.

The Clean Waste (Recycle) System is set
up to handle reactor-grade water from equipment

and sample drains. These wastes are collected

cseparately in a Waste Holdup Tank and may be evaporated,

deionized, or both, or released without treatment as
circumstances dictate.

The Floor Drain System is set up to handle
the wastes which have been collected from the floor
sumps of all of the buildings save the Turbine
Building. These wastes tend to be more variable
in composition and lower in radioactivity than the
clean waste. Their treatment at the South Texas
Project consists of collection, evaporation, and/or
ion exchange, or they may be released without treat-
ment if circumstances warrant.

The Chemical Waste System collects the
regenerant from the condensate cleanup system. This
waste, if contaminated due to steam generator tube
leakage in conjunction with significant failed fuel,

will require evaporation.




10
1l
12
13
14
15
16
17
18
19
20
al
22
23
24

The overhead from evaporation can be further treated
with ion exchange if desired. The evaporator overhead,
with or without further treatment, is released. The
evaporator bottoms are solidified and sent to a com-
mercial burial ground.

Steam generator blowdown from a PWR will not
contain any radiocactivity unless there is simltaneous
steam generator tube leakage and a significant fraction
of failed fuel. At the South Texas Project steam
generator blowdown is returned to the condenser hotwell
and thence to the condensate demineralizers. Thus in
a sense this waste stream does not exist at the South
Texas Project.

Detergent wastes come from the laundry, showers,
and decontamination operations. The activity level is
very low. The detergent content, on the other hand, very
much complicates the treatment of other wastes, were
these to be combined with them. Consequently it is
desirable to segregate this waste category and this is
done at the South Texas Project. The treatment provided
for this stream at the South Texas Project is normally
filtration, although additional treatment is available if
needed. In this analysis only filtration is assumed.

Turbine Building drains usually contain only

-10-
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very low levels of radioactivity even if there is some
steam generator tube leakage. It is not generally the
practice to provide any treatment for this stream. 1In
our analysis, allowance has been made for the contribu-

tion of this stream to total liquid discharges.

ITI. Emissions of Radioactivity from the South Texas
Project

The emissions of radioisotopes from the

operation of the South Texas Project have been estimated

using techniques similar to those used by the Commission

Staff in making their analyses. My source terms were
developed using the same PWR-GALE code used by the Staff.
All such calculations are dependent, however, on a series
of assumptions and judgments. I believe that my assump?
tions are essentially identical to those of the Staff

for the gaseous systems--so the resulting source terms
(shown in attached Table 1) should be almost identical.
The Project's liquid System is so flexible, however, that
no two analysts are likely to make precisely the same
assumptions. Thus there may be some small differences
between the liquid source terms I have calculated (shown

|in attached Table 2) and those used by the Staff.

III. Calculation of Individual and Site Boundary Doses

The source terms from Tables 1 and 2 were con-

verted into site boundary and "maximum individual" doses

=] Lo
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using the equations given in Draft Regulatory Guide
1.AA (September 23, 1975). Some of the calculations
were done by hand calculator, others by the use of
computer codes developed by Nuclear Safety Associates.

Site boundary calculations were done for the
north sector at a distance of 1430 meters. A number of
critical residences were checked--the controlling point
was taken as a residence located 4300 meters NNW of
the reactors.

In making these calculations it is necessary
to use values of atmospheric dispersion, X/Q, and
deposition, D/Q, at the points of interest. The ap-
plicant's meteorological consultants, NUS Corporation,
reviewed the site meteorology as reported in the PSAR
and the Environmental Report in light of the new Draft
Reg. Guide 1.DD (September 22, 1975). They provided the
meteorological paraméters listed in attached Table 3
which I used in this analysis.

The calculated maximum doses to an individual

from liquid effluents are shown in attached Table 4. It

is obvious from Table 4 that the South Texas Project meets

with ease either the design objectives of paragraph IIA
of Appendix I or those of paragraph A.l of the Staff's

Concluding Statement. Further, Table 2 shows that South
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Texas Project meets paragraph A.2 of the Staff's Con-
cluding Statement.
The resulting site boundary air doses were

determined to be:

Single Unit Two Units
Gamma 0.013 mrad/yr 0.26 mrad/yr
Beta 0.26 mrad/yr 0.52 mrad/yr

Thus it is apparent that the Project also meets with ease
the design objectives for noble gas'emissions contained
in paragraph II.B.l of Appendix I as well as paragraphs
B.l and B.2 of the Staff's Concluding Statement.

The calculated external doses from gaseous
effluents to real individuals, located at the above

cefined residence, were determined to be:

One Unit Two Units
Total Body Dose 7.7E-03 mrem/yr 1.5E-02 mrem/yr
Skin Dose 2.0E-02 mrem/yr 4.0E-02 mrem/yr

Here again these doses are much below the design objec-
tives of paragraph II.B.2 of Appendix I or of paragraph
B.3 of the Staff's Concluding Statement.

The calculated doses from the emission of
iodines and particulates in effluents to the atmosphere
are shown in Table 5. The values shown in Table 5 are for

dose pathways which could reasonably exist, as required by

-13~
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Appendix I. These values are for a single unit. Even
doubled to allow for twoc-unit operation at the site, the
maximum individual total body dose is less than 1 mrem/yr
and the maximum individual organ dose is less than 2
mrem/yr. Thus STP satisfies paragraph II.C of Appendix 1
and paragraph C.1l of the Staff's Concluding Statement.
Table 1 shows that STP also satisfies paragraph C.2 of
the Staff's Concluding Statement.

The above calculated doses are summarized in
Table 6 and compared to the requirements of Appendix I
and the Staff's Concluding Statement. Again it is clear

that STP meets all pertinent requirements with ease.

IV. Conservativeness of the Nuclear Regulatory Commission
Staff's "Upper Bound" Calculations

In an affidavit filed by Dr. Jacob Kastner for
the Commission Staff earlier in this proceeding, an

"upper bound" calculation of the total annual population
dose resulting from £he South Texas Project was presented
for purposes of demonstrating the unlikelihood that a
cost-benefit analysis pursuant to paragraph II.D of
Appendix I would require any addition to the radwaste
systems. In view of the Commission's subsequent revision
of paragraph II.D, as I have previously indicated, no
such cost-benefit analysis is presently required in this

case. However, it is clear that Dr. Kastner's analysis

=] i~
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was indeed a conservative "upper bound" calculation.

We are now 1in a position to make a more nearly
precise "upper bound" calculation. Attached Tables 4
and 5 show that the real individual subject to maximum
exposure may be expected to receive from the operation
of a single unit less than 1 mrem/year thyroid dose and
less than 0.5 mrem/year total body dose from liquids and
gases.

In general the average dose over fifty miles
is found to be about 1% of the maximum individual dose.
Therefore we can expect that the average doses over the
50-mile radius will be about:

total body 5E-03 mrem/yr

thyroid '1E-02 mrem/yr

The projected year 2020 population for the 50-
mile radius surrounding the Project site is about
800,000 persons. Therefore the total annual population
dose in 2020 from one South Texas Project unit can con-
servatively be expected not to exceed:

total body 4 person-rem

thyroid 8 person-thyroid-rem.

Dr. Kastner's "upper bound" estimate, which was
based upon a total U.S. population, was about 24 total

body person-rem and 35 thyroid-person-rem. This clearly

-15-




1l || conservatively overestimated the annual population dose
2 |l within 50 miles which would be considered if a cost-

3 || benefit analysis were being performed under paragraph

4 || ITI.D of Appendix I.

51 v. Conclusion

6 ‘ My independent analysis of the South Texas

7 |l Project shows that the radwaste systems proposed by

8 || the Applicant meet the design objectives of paragraphs

9| 11.A, II.B, and II.C of Appendix I and that, since they
10 || satisfy paragraphs A, B, and C of the Staff's Concluding
11 || Statement, they also meet the objectives of paragraph
12 || II.D of Appendix I.
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Noble Gases

TABLE 1

Gaseous Socource Terms

Kr-823m
Kr-85m
Kr-385
Kr-87
Kr-88
Kr-89

Xe-=131m
Xe-133m
Xe-133
Xe~135m
Xe-135
Xe-137
Xe-138

Total Noble Gases

I-131
I-133

Tritium
Others

Mn-54
Fe-59
Co-58
Co-60
Sr-89
Sr-90
Cs-134
Cs=-137
C-14
A-41

Total
Ci/yr

0.0
9.0E 00
2. TE+02
2.0E 00
1.4E+01

0.0

1.7E+01
1.5E+01
8.7E+02
0.0
3.3E+01
0.0
0.0

1.2E+03

1.8E-01
1.5E-01

1.0E+03

3.9E~02
1.3E~02
1.3E~-01
6.0E-02
2.98-03
5.3E-04
3.9E-02
6.7E-02
8.0E 00
2.5E+01



TABLE 2

Liguid Source Terms

Corrosion & Activation Products

Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Np-239

Fission Products

Br-83
Sr-89
Y-91
Mo-99
Tc-99m
Te=127m
Te-127
Te-129m
Te-129
I-130
Te-131m
I-131
Tc=132
I-132
I-133
Cs-134
I-135
Cs=136
Cs=-137
Ba-137m
All others

Total except Tritium

Tritium

Total
Ci/yr

0.00009
0.00100
0.00009
0.00005
0.00490
0.00880
0.00004

0.00003
0.00002
0.00010
0.00910
0.00870
0.00001
0.00002
0.00007
0.00004
0.00015
0.00005
0.07700
0.00077
0.00200
0.04100
0.01600
0.00720
0.00110
0.02600
0.00210
0.00007

0.22000
480



TABLE 3

Meteorological Parameters Used In Calculations

Direction Distance
from Site meters X/Q, Sec/m3
Noble Gas Values
Maximum Site
Boundary N 1430 4.7E-06
Residences: ESE 2000 4.3E-07
WSW 3900 3.8E-07
W 3900 4.9E-07
NNW 4300 4.8E-07
Radioiodines and
Particulates*
Gardens ESE 2000 3.4E-07
WSW 3900 2.7E-07
W 3900 2.5E-07
NNW 4300 2.9E-07
Cow E 11,300 1.8E-08
Deposition Values* D/Q, m—2
Gardens ESE 2000 2.3E-09
WSW 3900 1.3E-09
1] 3900 1.4E-09
NNW 4300 3.3E-09
Cow E 11,300 4 .5E-11

Includes cloud depletion.



TABLE 4

Ligquid Doses to "Maximum Individual"*

Pathway

Total Body Doses:

L.

2.

3.

Ingestion of Fish

(Salt Water)

Ingestion of Seafood

Deposition on Shoreline

Total Liquid Total Body Dose

Thyroid Doses:

1.

2.

Ingestion of Fish

(Salt Water)

Ingestion of Seafood

3. Deposition on Shoreline

Total Liquid Thyroid Dose

*

Assumed to live at "Nearest"

Child Teen Adult

3.5E-03 9.5E-03 1.3E-02
1.3E-03 2.1E-03 2.9E-03
6.1E-04 4.3E-03 6.1E-04
5.4E-03 1.6E-02 1.7E-02
1.4E-03 1.9E-03 2.0E-03
1.4E-03 1.2E-03 1.3E-03
2.8E-03 3.1E-03 3.3E-03

Residence shown in Table 5.



TABLE 5

Summary of Particulate & Iodine Doses at Nearest Residence*

(from a single unit)

Pathway Infant Child Teen Adult
Total Body Doses:
1l. Noble Gas Immersion 7.7E-03 7.7E-03° 7.7E-03 7.7E-03
2. Deposition on Ground 2.5E-01 2.5E-01 2.5E-01 2.5E-01
3. Inhalation 8.4E-03 8.8E-03 7.6E-03 1.6E-02
4. Leafy Vegetables - 6.7E-03 7.1E-03 1.3E-02
5. Stored Vegetables -- 9.8E-02 9.5E-02 9.7E-02
6. Water 0 0 0 0
Total 2.7E-01 3.7E-01 3.7E-01 3.8E-01
Thyroid Doses:
1. Noble Gas Immersion 7.7E-03 7.7E-03 7.7E-03 7.7E-03
2. Deposition on Ground 2.5E-01 2.5E-01 2.5E-01 2.5E-01
3. Inhalation 5.1E-02 3.4E-02 2.5E-02 3.6E-02
4. Leafy Vegetables — 4.4E-01 2.6E-01 3.3E-01
5. Stored Vegetables —— 4.4E-02 2.3E~-02 5.0E-02
&. Water 0 0 0 0
Total 3.1E-01 7.8E-01 5.7E-01 6.7E-01
* Located 4300 meters NNW of the site. This is not the
"nearest" residence, but it has the poorest value of

X/Q.



Design Objective
Stated In

TABLE

Comparison of Calculated Doses with Design Objectives

Appendix I:
Y1IIA

YIIB

YIIC

Applied to

Design Objective

Calculated Value

Liquid Effluents
Total Body Dose per Unit
Organ Dose per Unit

Gaseous Effluents

Gamma Air Dose per Unit

Beta Air Dose per Unit

Total Body Dose to Real Individual
per Unit

Skin Dose to Real Individual
per Unit

Particulates & Iodine per Unit

Staff's Concluding Statement:

1A

B

[

Liquid Effluents
Total Body or Any Organ per Site

Liquid Effluents
curies/unit

Gaseous Effluents
Gamma Air Dose/site

Gaseous Effluents
Beta Air Dose/site

Total Body Dose to
Real Individual per Site

Skin Dose to Real
Individual per Site

Gaseous Effluents
Particulate & Iodine/site

Gaseous Effluents
I-131 per unit

3 mrem/year
10 mrem/year

10 mrad/year
20 mrad/year

5 mrem/year
15 mrem/year

15 mrem/year
any organ

5 mrem/year

5 curies/year
10 mrad/year
20 mrad/year

5 mrem/year
15 mrem/year

15 mrem/year

1 curie/year

0.017 mrem/year
0.0033 mrem/year

0.13 mrad/year
0.26 mrad/year

0.0077 mrem/year
0.02 mrem/year

0.77 mrem/year
(thyroid)

0.034 mrem/year
0.22 curie/year
0.26 mrad/year
0.52 mrad/year
0.015 mrem/year
0.04 mrem/year

1.5 mrem/year

0.18 curie/year
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questions?

MR SCHWARZ: Yesy, he will. ‘ .

BY MR. SCHWARZ:

Q Dr. Rodger, would you please summarize your pre-
pared testimony?
A (Witness Rodger) Yes, sir.

Yy name is Walton A. Rodger. 1[I am a partner in
the nuclear consulting firm of Nuclear Safety Associates,
Bethesda, Yaryland. M4y technical and professional qualificae-
tions have beéh previously received into evidence.

My testimony addresses itself to the question of
whether the proposed nuclear facility South Texas project
Units | and 2, will discharge radioactive effluents to air
and water which will be as low as practicable.

I have made a completely independent analysis of
the South Texas project radwaste systems, using methods
similar to those used by the staff in preparation of their
testimony and using the most recent versions of the draft
Regulatory Guides pertaining to Appendix I, specifically
Regulatory Guide 1.AA, which has to do with the calculation
of doses, Requlatory Guide 1.BB which has to do with the
calculation of the source term and Regulatory Guide 1.0ND,
which has to do with the estimating of atmospheric diffusion.

The results of my analysis are described in my
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preparer! testimony and sumnarized In a serics of tablas
attacheda thereto, but specifically suprarized in table 6,
which we just-added. iz i
Table 46, which we just added. Table 6 shows that
the South Texas project meets with ease in all respects the
requirements of paragraphs 2A, 28 and 2C of Appendix I, and
that it also meets with e2ase in all respects paragraphs &,
B and C of the Staff’s concluding statement, and thus under
the operation afforded, meets paragraph 2D of Appendix I.
Therefore, it does indeed meet all of the require-
ments of Appegaix I and its releases are indeed as low as

practicable.
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he questions turnished , Bid v M r o4, 197H7?
lA YQS’ I f"’o
Q Dr. Rndgers, the last of these questions

4] 19 # 4
the statement

reads: It is not clear to the Board whether
at page 11=-2 or Supplement | to the effect that air doses
will not exceed 10 ¥ rad per year gamma and 20 M rad per
year beta include contributions from gas stream releases
of Carbon 14, tritium and paticulates.
Ar; we to rely on the implication in the
July 18, 197% affidavit of Dr. Boeqli that such doses
due to Carbon 14 in particular are negligible?
I beg your pardon. I believe it continues.
If so, is the dose from tritium also neqligible?
And then, B: are the releases on which the
Staff’s present air dose assessment is based, those of
Boegli or those of the FES Table 3.7, as implied in the
SER at page 11-7? ' .
I recognize that this question appears to
be addressed principally to the Staff. However, do you
have any comments on either of these questions?
A Well, yes, in regard to Question AA, based on

my knowledge of the development of Appendix I, and a

review of Reqg Cuide 1AA, particularly Appendix B thereof,
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it is 7y understanding thnt the intent of th air dosz linits
of 10 millirad oar vear g»2mma and 20 millirvad per vear beta
was and’'is that the calculated dose specifically refers
only to the noble qgases, that is krypten, xenon and argon 4l
and .the effects of carbéh 14, tritium and particulate
are taken into account by other means and specifically
those described in Appendix C to Regulatory Guide 1AA.

It may be noted that Table Bl of Regulatory
Guide 1AA Includes immersion dose factors only for the
noole gases.

& .

Since there are no immersion dose factors --
and I didn“’t have any availble to me -- for carbon 14,
tritium or particulates, I roughly estimated what the
dose from these immersions might be by the use of a
technique that we formerly used.

| That is, concentrate the concentration

of the release in question at the point of interest,
compare that to the maximum permissible concentration as
given in 10 CFR Part 20, and assume that the 10 CFR Part 20
MPC is equivalent to 500 millirem per year, thus the
concentration of the MPC to 500 gives a rough estimate
and I repeat, rough estimate of the dose.

On this basis the estimated releases of
carbon 14, tritium and the total of all prticulate

releases wnuld increase the calculated noble gas immersion
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dose to individuals by less than .15 percent, «5 percent,
and 3 percent respectively.
"As Lo 33,0 1 donftrhelieve it is aopropriasto

for us to answer that cuestion.

AR. SCHWARZ: Fine.

Applicant now calls Mr. R. D. Gauny, health
phvsicist for the louston Lighting and Power Company.

Mr. Gauny has been previously sworn.

DIRECT EXAMINATION

BY MR. SCHWARZ:

Q Mr.\Gauny, do you have before you an eight-pae
document entitled Testimony of R. D. Gauny Re Occupatinal
Exposures?

A Yes, I do.

MR. SCHWARZ: The document will be fpund

under Tab 20.

BY MR. SCHWARZ:

Q Mr. Gauny, was this document prepared by you
or under your supervision? ~

A Yes, it was.

Qi Do you have any corrections, additions, or

modifications?

A No.

Q Is the document true and correct to the best of

your knowledge and belief?
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Q Do you adont the cdocument entitled Testimony
of R. D. Gauny Re Uccupatienal Exnosiures as your tastimony
in this proceeding?

A Yes, [ do.

MRo SCHVWARZ: Mrs. Bowers, I ask that the
8-pane document just identified by Mr. Gauny be
incorporated into the record as though read.

MRS. BOWERS: Mr. Penderqgraft?

MR. PENDERGRAFT: No objection.

MRS. BOWERS: Mr. Stridiron?

MR, STRIDIRON: No ob jection.

1HRS. BOWERS: The document just identified will
be physically incorporated in the transcript as if <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>