
;g , ~ _ . .

_

C A S E == s
(CITIZENS ASSN FOR SOUND ENERGY)

88 MY 16 PS :47
May 11, 1988

Dr. Kenneth A]hQol.lom1107 West Kna k tre'ck .
Administrative Judge Peter B. Bloch

''

U. S. Nuclear Regulatory Comission '

Atomic Safety and Licensing Board Stillweter Oklahoma 74075
Washington, D. C. 20555

Elizabeth B. Johnson
Dr. Walter H. Jordan Oak Ridge National Laboratory
881 W. Outer Drive P. O. Box X. Building 3500
03k Ridge, Tennessee 37830 Dak Ridge, Tennessee 37830

Dear Admin <e Judges:

Subject: In the Matter of
Texas Utilities Electric Co., et al.

Comanche Peak Steam Electric Station.

'"0N
j ,| M Units 1 and 2
j Application for en Operating License !

Docket Nos. 50-445-OL and 50-446-0L ;
'

and >

j Construction Permit Amendment
'Docket No. 50-445-CPA

In accordance with Mr. Roisman's letter of May 6, 1988, to the Board, we are !
4

I

!
enclosing copies of the following documents received on discovery from the minority

j owners in the above-referenced proceedings: i

!
! Technical Anelysis Corporation, The Quality Assveance Program at
j the Conanche Peak Steam Electric Station (4/30/85), Parts I and 11
. ,

Tex-La Electric Cooperative of Texas, Inc., Brazos Electric Poweri

! Cooperative, Inc., Analysis and Evaluation of the Project Management ,

; Services Provided by Texas Utilities in the Construction of the f
! Comanche Peak Steam Electric Station (2/15/88) !

*

Wnitfield Russell Associates, Damages to Brazos Electric Power |
! Cooperative, Inc., and Tex-La Electric Cooperative of Texas, Inc., i

|
Telated to Participation in Comanche Peak Steam Electric Station i

! (February 1988) |
|

| Victor Gilinsky, Comanche Peak Licensing Delay, A Report to Brszos
| Electric Power Cooperative, Tex-La Electric Cooperative of Texas

!(2/15/88)'

!

| Southern Engineering, Report on Rural Electric Cooperatives (February
1988)

,

l,

j 6805230060 000$11
: PDR ADOcK 0500044$

G PDR g ;
!

;
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Randel Associates, Inc., Addendum to Review & Analysis of Engineering,
Construction & Testing at the Comanche Peak Nuclear Project (4/29/88)

Randel Associates, Inc., Review & Analysis of Engineering, Construction
& Testing at the Comanche Peak Nuclear Project (2/12/88) *'

* Please note that the last report listed above was inadvertently
not included in our 5/6/88 listing. In addition, we did not note
in that listing that the first report listed (the Technical Analysis
Corporation report) was in two volumes. However, we are enclosing
these reports herewith.

,

CASE also is filing these reports in both the operating license (0L) and construction
permit-(CPA) proceedings, since we believe they are relevant to both.

Respectfully submitted,

CASE (CITIZENS ASSOCIATION FOR SOUND
ENERGY)

'Whu $%
j rs.) Juanita Ellis
President and Co-Representative

cc: Service List

| Enclosures as shown on attached Service List
!
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UD""cc: Enclosures to those marked with an asterisk 3);

Without enclosure to all others.
'88 MY 16 P5 :47'

$E Administrative Judge Peter B. Bloch Jack R. Newman, Esqep gi c; 5. .,a y g f
U. S. Nuclear Regulatory Commissior. Newman & HoltzingerQOBEClWi A SE'<VICf.

Atomic Safety & Licensing Board 1615 L. St., N.W. , Suite UDVCEH

Washington, D. C. 20555 Washington, D. C. 20036

de Dr. Kenneth A. McCollom Ms. Janice Moore, Esq.

1107 West Knapp Street Counsel f or NRC Staf f
Stillwater, Oklahoma 74075 Office of the General Counsel

U. S. Nuclear Regulatory
9h Dr. Walter H. Jordan Commission

831 W. Outer Drive Washington, D. C. 20555

Oak Ridge, Tennessee 37830
$ Chairman, Atomic Saf ety and

Jh' Judge Elizabeth B. Johnson Licensing Board Penel
Oak Ridge National Laboratory U. S. Nuclear Regulatory

P. O. Box X, Building 3500 Commission
Oak Ridge, Tennessee 37830 Washington, D. C. 20555

,

AF Docketing and Service Section )) Chairman |.

(3 copies) Atomic Safety and Licensing Appeal
Office of the Secretary Board Panel
U. S. Nuclear Regulatory Commission U. S. Nuclear Regulatory

Washington, D. C. 20555 Commission
Washington, D. C. 20555

Mr. Robert Martin Renea Hicks, Esq.
'Regional Administrator, Region IV Assistant Attorney General

U. S. Nuclear Regulatory Commission Environmental Protection Division ,

611 Ryan Plaza Dr., Suite 1000 P. O. Box 12548
Arlington, Texas 76011 Austin, Texas 78711-7548,

.

Lanny A. Sinkin Anthony Z. Roisman, Esq.
,

Christic Institute 1401 New York Ave., N.W., Suite 601 -

1324 North Capitol Street Washington, D. C. 20005
: Washington, D. C. 20002

*

f Mr. Herman Alderman
i Dr. David H. Bolcz Staff Engineer

2012 S. Polk Advisory Committee for Reactor
Dallas, Texas 75224 Safeguards (MS H-1016)

U. S. Nuclear Regulatory Commission t

'
William G. Counsil, Vice President Washington, D. C. 20555
Texas Utilities Electric Company

'

Skyway Tower Robert A. Wooldridge, Esq.
400 North Olive St., L.F. 81 Worsham, Forsythe, Sampels
Dallas, Texas 75201 & Wooldridge

2001 Bryan Tower, Suite 3200
Dallas, Texas 75201

|
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Ms. Billie P. Garde Robert A. Jablon, Esq.
Government Accountability Project Spiegel & McDiarmid
Midwest Office 1350 New York Avenue, EN.W.
104 E. Wisconsin Washington, D. C. 20005-4798
Appleton, Wisconsin 54911-4897

Ms. Nancy H. Williams
Mr. Christopher I. Grimes, Director Project Manager
Comanche Peak Project Division Cygna Energy Services
Office of Special Projects 101 California Street, Suite 1000
U. S. Nuclear Regulatory Commission San Francisco, California

One White Flint North 94111-5894
11555 Rockville Pike
Rockville, Maryland 20852 William H. Burchette, Esq.

Heron, Burchette, Ruckert & Rothwell
Assistant Director for Inspection 1025 Thomas Jefferson Street, N. W.,

Programs Suite 700
Comanche Peak Project Division Washington, D. C. 20007
U. S. Nuclear Regulatory Commission
P. O. Box 1029 d[ Adjudicatory File (2 copies)
Granbury, TX 76048 Atomic Safety and Licensing Board

l'anel Docket
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

NOTE: Some copies may not actually be placed into the mail until
May 12, 1988.
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CoH EN, MILSTEIN & HAUSFELD
suite 600

140 ! N cw YO R K AV E N U c N. W.
J ERRY S. COMEN
M cRecRT c. MiLSTciN WASHINGTON, D. C. 20 00 5
M6CHAEL O. HAUSFELD
STCvCN J. TOLL (2021628-3500

TELECOPitm f2023 628 3473Lt S M. M EZ Z E TI
ANDREW N. FRIEDM AN _-

^" '**'* ^"'" "'**" ''**"
E7z"AecNJ.CuRRr.N
DA NIEL S. SOM M ERS OF CCWNSEL

May 6, 1988

Peter B. Bloch, Chairman
Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Elizabeth B. Johnson
Oak Ridge National Laboratory
P.O. Box X, Building 3500
Oak Ridge, TN 37830

Dr. Walter H. Jordan
881 West Outer Drive
Oak Ridge, TN 37830

Dr. Kenneth A. McCollom
1107 West Knapp
Stillwater, OK 74075

RE: Texas Utilities Electric Company, et al. (Comanche Peak
Steam Electric Station, Units 1 and 2), Dkt. Nos. 50-445-OL,
50-446-OL

Lady and Gentlemen:

Pursuant to an agreement reached with the minority owners
regarding discovery in this proceeding, we have received the

( following documents:

I

| Technical Analysis Corporation, The Quality Assurane.e_

[
Procram at the Comanche Peak Steam Electric Station

l (4/30/88)

I
Tex-La Electric Cooperative of Texas, Inc., Brazos Electric
Power Cooperative, Inc., Analysis and Evaluation of the
Project Manacement Services Provided by Texas Utlities in
the Construction of the Comanche Peak Steam Electric Station
(2/15/88)

- Y
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Whitfield Russell Associates, Damages to Brazos Electric
Power Cooperative, Inc., and Tex-La Electric Cooperative of
Texas, Inc., Related to Participation in Comanche Peak Steam
Electric Station (February 1988)

Victor Gilinsky, Comanche Peak Licensino Delay, A Report to
Brazos Electric Power Cooperative, Tex-La Electric
Cooperative of Texas (2/15/88)

Southern Engineering, Report on Rural Electric Cooperatives
(February 1988)

Randel Associates, Inc., Addendum to Review & Analysis of
Encineerino, Construction & Testing at the Comanche Peak
Nuclear Project (4/29/88)

Inasmuch as the contents of these documents, which we
uncerstand were delivered to the Applicants some time ago, bear
directly on the issues in this proceeding, we wish to advise you
of their existence. We will send copies under serarate cover as
soon as practicable.

We have not had time to review all the documents but we do
believe it important for the Board to see the attached summary
and conclusions of the Technical Analysis Corporation document as
soon as possible.

Sincerely,
n

/ '
/''/ / ys

Anthop 4./R isman-

Counge for[ CASE
l

| AZR/bp
i enclosure
| cc (w/ene.): see attached list
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William L. Clements
Docketing & Service Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Adjudicatory File
Atomic Safety and Licensing Board
Panel Docket

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Billie Pirner Garde
Government Accountability Project
104 East Wisconsin Avenue, B
Appleton, WI 54911-4897

Janice E. Moore
Office of General Counsel
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert A. Wooldridge
Worsham, Forsythe, Sampels & Wooldridge

| 2001 Bryan Tower, Suite 3200
Dallas, TX 75201

George L. Edgar
Newman & Holtzinger
1615 L Street, NW
Washington, DC 20036

W. 4 Counsil
Executive Vice President

| Texas Utilities - Generating Division
i 4000 North Olive, L.B. 81

Dallas, TX 75201
i

i

William R. Burchette
Heron, Burchette, Ruckert & Rothwell
Suite 700
1025 Thomas Jefferson St., NW
Washington, DC 20007

Robert A. Jablon
Spiegel & McDiarmid
1350 New York Avenue, NW
Washington, DC 20005-4798

Joseph F. Fulbright
,

| Fulbright & Jaworski
1301 McKinney Street
Houston, TX 77010

|
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THE QUALITY ASSURANCE PROGRAM AT

THE COMANCHE PEAK STEAM ELECTRIC STATION

1. Summary

In 1973, Texas Utilities (TU)1 filed a request with the U. S.
Atomic Energy Commission for a Permit to construct a two unit
nuclear power plant at Comanche Peak. The units were to be
known as the Comanche ''eak Steam Electric Station (CPSES). The-

AEC granted the Const;uction Permit in December 1974. One
condition on the permit was that the plant was to be constructed

I in accordance with the Quality Assurance (QA) requirements
established by the Cormission and adopted by TU as described in
the Preliminary Safety Analysis Report (PSAR) that accompanied
the application for the Construction Permit.

In the early stages of the project, even before the Construction
Permit was issued, the AEC staff had been critical of the
development and implementation of the QA program for CPSES. Only
a last minute push by TU and the Architect / Engineer for the
project, Gibbs and Hill (G&H), resolved the AEC staff's criticism

I
of the written program. Over the next few years the AEC and NRC2
staff would identify several deficiencies in the implementation
of that written program. 'The TU QA staff attempted to bring the
contractors' programs into compliance with the NRC requirements.

By 1976, TU was experiencing difficulty maintaining the pace of
construction necessary to complete the first unit by the planned

I date of 1980. The Constructor for the units, Brown and Root
(B&R), was critical of the TU QA staff for being too rigid in its
enforcement of the QA requirements. By mid 1976 B&R was becoming

I
more vocal in its criticism and was being joined in the criticism
by TU project officials. At the same time, TU was being
criticized by the NRC for apparent deterioration of the QA
Program. In the fall of 1976, the TU QA Manager was appointed

I1
l

1 Except where necessary to distinguish between different
organizations, the term TU will be used to refer to any
of the major organizations (e.g. TUGCO, TUSI cr TUEC)!

within the Texas Utilities organization.

2 In 1975 the Atomic Energy Commission was disbanded by
Congress in the Energy Reorganization Act. The
regulatory responsibilities of the AEC were transferred
to the newly created Nuclear Regulatory Commission
(NRC). The regulatory and inspection staff of the AEC
was transferred to this new agency, so there was little

I loss of continalty during the transition. In this
report we will use NRC to mean the AEC or NRC unless a
distinction is required for clarity.

Page 1-1

l

.



m
,

. .

'

.

Project Manager of CPSES. The position of QA Manager was filled
by an individual with no previous nuclear or QA experience. A

-| short time later, the TU executive in charge of design and
construction of CPSES was replaced. After this new executive was
briefed on B&R and Project complaints about TU QA,.the Site QA

_[ Supervisor was replaced. Some months later the Project Manager
I (and former QA Manager) was assigned to a position not involved

with construction or QA. The new CPSES Project Manager stressed
- that everyone must cooperate with construction to maintain the
| project cost and schedule.

. By aid 1977, the cost and schedule goals were continuing to elude
the project managers. A major source of delay was resolving
field originated design changes. These changes are required when
the design of a building or system cannot be built the way the

'

drawings produced by G&H indicate that it should be. This could
be because another component had already been installed in the
designated location (called an Interference), because the drawing
was in error, because required material was not available, or
because the co=ponent was not built in accordance with the
approved design drawing. These field originated changes are
supposed to be reviewed by the original design organization (G&H)
and approved as a ' change to the design before construction
continues on the affected system. In an effort to maintain the
construction schedule, TU directed that field originated design
changes be given a preliminary review on site and approved for
construction. A full design review of the change was to be
conducted by G&H at a later date after the changed design had
been constructed. This practice became know as the "after-the-
fact" or "at risk" design review. The names stemmed from the
fact that the review took place after construction instead of
before, and if the design change is not approved by G&H then the

I work that was done to the revised drawings would have to be
I removed or reworked. Hence the work is done at risk of future

rework.

TU was warned several cines by G&H, by consultants hired by TU to
advise them, and by the NRC staff that the "at risk " method at
worst does not meet the NRC QA requirements and at best was a

I
poor QA and construction practice. TU repeatedly acknowledged
that it was willing to accept the risk to maintain the j:

construction schedule.

The QA program was being implemented under a QA Site Supervisor
characterized as dictatorial and brusque. Indeed the TU
management style was characterized as "top down" communication
with little opportunity to communicate upwards. In this
atmosphere there were repeated incidents of allegations to the
NRC that TU was not properly impleranting the QA Program.
Finally, the allegations were taken befo.:e the Atomic Safety and
Licensing Board ( ASLB) . The ASLB is a part of the process
through which a utility's application for a license to operate a

Page 1-2
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I facility is reviewed. TU had applied in 1978 for a license to
operate CPSES. The three member Board reviews the technical
information prepar?d by TU and the review conducted by the NRC

'I staff. The Board also allows members of the public, whose
interests might be affected if the facility gets licensed, to
participate in the hearings conducted by the B oa rd .- If after
holding hearings and considering the evidence presented on the
record, the ASL3 determines that the utility has met the
applicable requirements, it will issue an "initial decision"
recommending that the facility be licensed.

The ASLB. required TU to respond to the allegations, and in the
ccurse of these hearings, the practice of "at risk" design review

I was revealed. In December 1983, the ASLB ordered TU to initiate
a program to provide an independent verification of the design of
CPSSS. The NRC staff also initiated special inspection efforts
:c de: ermine if the design and as built plant me; relevant design
requi remen t s . As these independent reviews identified additional
deficiencies, TU expanded the program of review. In 1994 and

i
1985 significant changes were made in the management of the
pr0j ec t . For the first time, pe rsonnel with significant previcus
nuclear experience from outside of TU were brcught in to key
posi ions. A program called the Comanche Peah Response Tea-
(CPRT) was ini:iated by TU and then expanded. In 1935, TU
w;;hdrew its request for an Ope ra ting License, sta:Ing that i:

. d;d not have sufficient confidence that the plant had been

| cons:ructed in accordance with the NRC requirements.

As cf today the CPET effor: is continuing. Significant review,
analysis, verification, and rework have already been completed.

I Mere wil be required to complete the effort. Whether or nc: :ne
effcris will be sufficient to convince the ASLB and nRC :ha; :he
projec then meets al' applicable regula tory requirements and can

I be licensed to operate remains to be seen.
.

I

I

I

1
,

l

>
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8.0 Conclusions on TU Implementation of the QA Program at CPSES

In conducting our review and drawing our conclusions we were
careful to evaluate the Quality Assurance program at CPSES from
the earliest records of design and construction activities. From
this review we determined that the history of CPSES could be
classified in three phases, as described in Section 5.2. These
are Phase I, Rigorous Application of QA; Phase II, The
Cooperative Phase; and Phase III, The Response Team Phase. We
concluded that TU management priorities in Phase II were
overwhelmingly concerned with completing construction in the most
expeditious manner. Part of the result o a' these priorities was
ensuring that the QA organization adopted an attitude of

"cooperation" with construction to maintain schedule and hold
down costs.

These management priorities were manifested in several ways, but
the most significant in terms of QA were replacement of the QA
Manager and QA site Superviser, dissolution of the Quality
Surveillance Committee, and the decision to implement a process
to review field generated design changes after the changed design
had all ready been constructed (afttr-the-fact design review.)
The new QA management was determined to cooperate with

construction to maintain schedu]e. When deficiencies were noted
by internal audits, NRC inspections, or third party reviews, the
response of the QA managers was either to fix only the specific
deficiency, or if pushed to resolve the growing problems
associated with changing designs in the field, to postpone review
and resolution until the "final design review and verification."

These practices led to three types of deficiencies: actual
hardware deficiencies that had to be reworked; designs that did

not meet the applicable requirements but which could be

reanalyzed and used without modification; and hardware and
designs for which sufficient documentation could not be located
and actual measurement and testing of installed equipment and
components had to be made to verify that the installed equipment,

I

was adequate.

From the point of view of protecting health and safety there are
no significant differences between these three deficiencies.
Before a nuclear power plant can be operated there must be
positive evidence that it meets rigorous safety standards. TheI

consequences of an accident are too great to permit any other
approach. Not only must the hardware be correct, but the utility
must be able to demonstrate that it is right. By adopting the

"after-the-fact" design review, TU intentionally delayed the

review and verification of the conformance between the as-built
hardware and the design specifications as required by the NRC.

In 1984 the Atomic Safety and Licensing Board required TU to
i prove that the plant did indeed meet these requirements. The

Page 8-1
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investigations by the NRC, TU and independent contractors led to
the for: nation of the Comanche Peak Response Team. In carrying
out the review of design documentation and as-built verifications
within the scope of CPRT, TU is finally performing the "after-
the-fact" design review that had been promised since 1977. The
attendant cost, delay, and rework that is the direct result of
this program stems directly from the liability that TU
specifically accepted repeatedly in 1977, 1978, 1982 and 1983.

We conclude that TU subordinated the Quality Assurance program to
the priority of maintaining project schedules and holding down
costs. As a result of this Quality Assurance managers adopted a
"cooperative" attitude toward construction and i=plemented a

program of "after-the-fact" design review. The evaluation,
rework and delay are attributable to the liability accepted by TU
management as a result of the QA approach during the

"cooperative" phase.

t
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THE QUALITY ASSURANCE PROGRAM AT
THE COMANCHE PEAK STEAM ELECTRIC STATION

1. Summary

In 1973, Texas Utilities (TU)1 filed a request with the U. S.
Atomic Energy Commission for a Pe mit to construct a two unit
nuclear power plant at Comanche Peak. The units were to be
known as the Cc=anche Peak Steam Electric Station (CPSES). The
AEC granted the Construction Permit in December 1974. One
condition on the permit was that the plant was to be constructed
in accordance with the Quality Assurance (QA) requirements
established by the Commission and adopted by TU as described in
the Preliminary Safety Analysis Report (PSAR) that accompanied
the application for the Construction Permit.

In the early stages of the project, even before the Construction
Permit was issued, the AEC staff had been critical of the
development and implementation of the QA program for CPSES. Cnly
a last minute push by TU and the Arenitect/ Engineer for the
project, Gibbs and Hill (G&H), resolved the AEC staff's criticism

2of the written program. Over the next few years the AEC and NRC
staff would identify several deficiencies in the implementation
of that written program. The TU OA staff attempted to bring the
contractors' programs into compliance with the NRC requirements.

By 1976, TU was experiencing dif ficulty =aintaining the pace of
construction necessary to cceplete the first unit by the planned

, date of 1980. The Constructor fer the units, Brown and Root
'

(B&R), was critical of the TU QA staff for being too rigid in its
enforcement of the QA requirements. By mid 1976 B&R was beco ing
more vocal in its criticism and was being joined in the criticism
by TU project officials. At the same tire, TU was being
criticized by the NRC for apparent deterioration of the QA
Program. In the fall of 1976, the TU QA Manager was appointed

1 Except where necessary to distinguish between different
organizations, the tern TU will be used to refer to any
of the major organizations (e.g. TUGCC, TUSI or TUEC)
within the Texas Utilities organization.

2 In 1975 the Atomic Energy Commission was disbanded by
Congress in the Energy Reorganization Act. The
regulatory responsibilities of the AEC were transferred
to the newly created Nuclear Regulatory Ccmmission
(NRC). The regulatory and inspection staff of the AEC
was transferred to this new agency, so there was little
loss of continuity during the transition. In this
report we will use NRC to mean the AEC or NRC unless a

'

distinction is required for clarity.
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Project Manager of CPSES. The position of QA Manager was filled
by an individual with no previous nuclear er QA experience. A -

short tire later, the TU executive in charge of design and'

construction of CPSES was replaced. After this new executive was
criefed on B&R and Project ce= plaints about TU QA, the Site QA
Supervisor was replaced. Some =cnths later the Project Manager
(and ferner QA Manager) was assigned to a position not involved
with ccnstruction or QA. The new CPSES Project Manager stressed
that evervene must cecperate with construction to maintain the
project cost and schedule.

By mid 1977, the cost and schedule goals were continuing to elude
,

the project managers. A =ajor source of delay was resolving
field originated design changes. These changes are required when
the design of a building er system cannot be built the way the
drawings pr0duced by G&H indicate that it should be. This could

2 be because another c0=penent nad already been installed in the .

designated location (called an Interference), because the drawing
was in errer, because required material was not available, or
because the ce=penent was n:- built in accordance with the ,

approved design drawing. These field criginated changes are
supposed to be reviewed by the criginal design Organization (G&H)
and approved as a enange t0 the design before construction
str*inues en the affected system. In an effort to maintain the
c:nstruction schedule, TU directed that field originated design4

changes be given a prell=1 nary review on site and apprcved for
constructien. A full design review of the change was to be ,

conducted by G&H at a later date after the changed design had
be en constructed. This practice became know as the "after-the-

' ft:t" or "at risk" design review. The names ste==ed from the
fact that the review teck place after construction instead of

{ before, and if the design change is not approved by G&H then the
j werk that was done to the revised drawings would have to be

removed or reworked. Hence the work is done at risk of future
rework.

TU was warned several times by G&H, by consultants hired by TU to
,

! advise them, and by the NRC staff that the "at risk " methed at
'

worst does not meet the NRC QA requirements and at best was a
poor QA and construction practice. TU repeatedly acknowledged

| that it was willing to accept the risk :: maintain the L

: construction schedule. ,

I
t i

| The QA program was being i=plemented under a QA Site Superviser
'

characterized as dictatorial and brusque. Indeed the TU
| =anagement style was characteri:ed as " Op down" ce==unication I

'

with little opportunity to ec==unicate upwards. In this
atmosphere there were repeated incidents of allegatiens to the
NRC that TU was not pr0perly implementing the QA Program. |
Pinally, the allegations were taken before the Atomic Safety and ;

Licensing Board ( ASLB) . The ASLB is a part of the process :
fthrough which a utility's application for a license to operate a

Page 1-2 ,
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2.0 , Introduction j
:

2.1 Purcose

Technical Analysis Corporation has been engaged by Tex-La
Electric Cooperative of Texas and Brazos Electric power
Cooperative to provide an evaluation of the Quality Assurance
Program developed and i=plemented by Texas Utilities (TU), the
principal owner and licensee for the Comanche Peak Steam Electric
Station (Comanche Peak or CPSES.) Because there are still a
number of significant verification programs under way at Co=anche
Peak and because the discovery process is not complete at this
date, this review should not be considered complete. The
principal purpose of this report is to present the results of the
review to date and to highlight patterns in the develop =ent and
i=ple=entation of the Comanche Peak QA Program.

:

2.2 I nt rof.u ct i on

'

The re=ainder of this report is divided into six major sections.
They are:

3. The Requirements of the Quality Assurance Program

Discussion . of the requirements of the Nuclear Regulatory
Commission (NRC) concerning the responsibilities of the,

participants in a nuclear power project. This includes a
brief description of the 18 criteria of Appendix B to 10 CFR
Part 50, the NRC regulations on QA.

i !

4. Project Chronology [

Year by year listing of the major events related to the L
development of the QA program, the Construction Permit an: ;

the granting of licenses for Comanche Peak by the NRC. The
chronology concentrates on the events that affected the QA
program and its implementation and is not intended to be an
exhaustive project time line. Included are events such as'

Enforcement Conferences, Enforcement Actions, Project
reorganizations, major licensing milestones, and development
of the Technical Review Team and Comanche Peak Response Team
programs.

5. TU Implementation of the QA Program

Discussion of the actual i=ple=entation of the QA Program by
Texas Utilities on the Project. This is the major analysis
of the QA program during the design and construction of the
Project. This section includes discussion of the management
actions to establish, support and oversee the QA Program,
the information being made available to management, the
responses of management to this information, and the .

Page 2-1 ,
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|

.

interactions with the NRC prior to establirning the CPRT.
,

,

6. Regulatory Actions for CPSES Licensing Proceedings

Discussion of the actual licensing actions before the Atomic
Safety and Licensing Board ( AS LB) that were required of TU
to receive the Construction Permit. This section also
includes a discussion of the ASLB proceedings associated
with TU's request for a license to operate CPSES, the
infomation presented' to the Board, the Board's orders to TU
and the NRC staff, and the NRC staff actions in response to
the Board.

7. TU Comanche Peak Response Team and Corrective Action
Program

Discussion of the femation cf the Comanche Peak Response
Team (CPRT) and Corrective Action Program (CAP) by Texas
Utilities (TU). This includes the major modifications to
the CFRT scopo and charter, the interaction with the NRC in
evaluation of the scope and charter, the CFRT findings to
date, and a discussion of the root causes of the findings.

8. Conclusions on TU Implementation of th9 QA Program at
Comanche Peak

Discussion of the conclusions reached in this review. This.

includes evaluation of the QA program from project
initiation through the end of January 1988. Because the
evaluations being conducted by the CPRT and the NRC Office
of Special Projects are not complete, these conclusions are
subject to modification as more information becomes
available on the nature and extent of deficiencies.

2.3 Method of Evaluation

This report was prepared by reviewing the contemporaneous project
documentation available in the NRC Public Document Room and
documents obtained through discovery requests to TU. Most of the,

discovery documents were identified through the ATLIS and ASPEN#

'

systems and reproduced for our use. We have used information
from depositions of Project personnel to identify additional
source documentation and to confirn existing documentation.
Since all documents have been received and all depositions have'

not been completed at the date of completion of this report,
inf omation identified in subsequent depositions may result in
modification of the conclusions.

Our evaluation was conducted by collecting and reviewing Project
documents from Project initiation through the latest infomation

Page 2-2



available publicly or through the discovery system.- our initial
review focused on the NRC Inspection Program as recorded in the
Inspection Reports and the TU responses. In parallel we reviewed
the TU audit progran, concentrating on the TU audits of its own
organization (audits designated TIN and TCP), audits of the plant
designer, Gibbs and Hill (designated TGH), and audits of the
plant constructor, Brown and Root (designated TBR).

Based on information identified in the inspection and audit
reports and third party audits, we developed additional
information and identified supporting documentation. The basic
standard of performance used in this review is the standard cf
prudent utility practice. By this standard, an action er
decision is unreasonable if a person with appropriate
qualifications (education, training, experience), applying a
degree of care appropriate to the circumstances, using knowledge
and information available at the time, applying the use of
orderly, rational ways of thinking, cc=prehending and inferring
("reason"), would not have acted er decided. An outccme will be
judged unreasonable if it would not crdinarily have occurred
without an unreasenable action or decision, even though the
specific action or decisien, and the person responsible for it,
are not known. Perfection is not required of Texas Utilities
actions, decisions or . supervision. The reasonableness of
actions, decisiens and supervisien under the circumstances will
be judged. However, an organization that undertakes construction
and Operation of a nuclear power plant must be knowledgeable that
it is responsible for the reasonable expenditure of large amounts
of =eney. An organizaticn that undertakes construction and

I cperation of a nuclear pcwer plant must also be knowledgeable
that it will be required to comply with Nuclear Regulatory
Cc= mission safety, safeguards, envircnnental and anti-trust
requirements.

After we had developed preliminary conclusiens as to the
| implementation of the QA prcgram, we evaluated the results of the

programs underway by TU and the NRC to reassess the Project
quality. Our conclusions identify the problems that developed
early in the Project that led to the deficiencies being
identified today.

|
t

I

,
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3.0 Recuirenents of the OA Procran

3.1 Introduction

The origin and historical development of the NRC's Quality
Assurance regulations and guidance are described in Appendix A.
The purpose of this section is to briefly examine the basic NRC
requirements as contained in 10 CFR Part 50 and Appendix B to
that Part. It is noted all these requirements were in place at
the time Texas Utilities (TU)1 received the construction pernit
for CPSES. It is also noted these requirements are derived from
10 CTR Part 50, Appendix A, "General Design Criteria for Nuclear
Power Plants". Criterion 1, "Quality Standards and Records" cf
Appendix A states in part,

"Structures, systems, and components important to
safety shall be designed, fabricated, erected, and
tested to quality standards commensurate with the
importance of the safety functions to be perforred.

A quality assurance progran shall be established...

and implemented in order to provide ademaste assurance
that these cornenents wil) satisfactori)v nerforr their
safety functiens. Appropriate records shall be
maintained by or under the centrol of the nuclear power
unit licensee throughout the life of the plant."
(Underlining added)

in other words,

o A high degree of care must be exercised in the design,
construction and testing of items that have a high
degree of importance to the safe operation of the
plant. A lesser degree of care is permissible for
items of lesser importance to safety. Thus, there are
gradations in the safety =argin incorporated in the
design and fabrication of various structures, systems
and components. As a practical matter two levels of
Quality Assurance Program requirements have developed
in practice. The "safety-related" or "Q" systems
receive a high level of scrutiny. These systems are
the Reactor Coolant System Pressure Soundary, the
Reactor Protection Systems, the Energency Coro Cooling
Systems, Energency Power Systems and the like. Other
systems that are not safety-related receive a lesser
degree of crutiny. Those systems include power
production / stems, condenser support and condensate

1 Except where necessary to distinguish between different
organi:ations, the tern TU will be used to refer to any
of the major organizations (e.g. TUGCO, TUSI or TUEC)
within the Texas Utilities organization.
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systems and the like. Separate practices have also
developed for some syste as, like the Fire Protection
System and the Security System. For these, selected
portions of the "safety-related" QA program are
_ applied, while some others are not. Since there have
been several instances where failures of systems
classified as not important to safety have triggered
reactor transients and challenged safety systems, the
NRC is reviewing the regulatory position for this area.

o The utility must establish a Quality Assurance Program
~

that will provide "adequate" assurance that structures,
systems and components important to safety will perform
their safety function. This means the program should
assure that the item is designed to accomplish its
safety function under the specified conditions, that
the item is constructed in accordance with the design
and that insofar as practicable the item is tested to
verify it will perform the specified function.

o Finally, records of the design, fabrication, erection
and testing must be maintained throughout the life of
the unit. The purpose of the records, of course, is to
confirm t. e item was properly designed, constructed,
etc., and als'o to allow appropriate and correct
modification if determined later to be necessary.

In addition to these requirements stated in Criterion 1 of
Appendix A, 10 CFR Section 50.34 sets forth the information that
must be included in the application for a constructien Permit.
Section 50.34(7) requires the application contain a description

,

of the Quality Assurance Program to be applied by the Applicant
and how the program will meet each of the criteria contained in
Appendix B.

3.2 Accendix B to 10 CFR 50

Because the QA criteria of 10 CFR Part 50, Appendix B, Quality
Assurance Requirements for Nuclear Power Plants and Fuel
Reprocessing Plants, are frequently referenced in this report,
the following is a brief discussion of the types of requirenents
included in each of the criterion of Appendix B. The entire
Appendix is only four pages long in the Regulations.

.

3.2.1 Introduction

Aeolicability of the Ouality Assurance Procran: Structures,
syste=s and components which orevent or niticate the consequences
of postulated accidents that could cause undue risk to the health
and safety of the oublic.
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Activities covered: Designing, purchasing, fabricating,
'

handling, shipping, storing, cleaning, erecting, installing,
inspecting, testing, operating, maintaining, repairing, refueling
and modifying.

Definition of oualitv Assurance: All those planned and
systematic actions necessary to provide adequate confidence that
a structure, system or component will perf orm satisf actorily in
service. Quality Assurance includes Quality control.

Definition of oualitv Control: These Quality Assurance actions
related to thc physical characteristics of a material, structure,
component, or system which provide a meanc- to control the quality
of the material, structure, component or system to predetermined
requirements.a

3.2.2 The Eichteen Criteria

The highlights of the 18 Criteria of Appendix B are given below.

I. Organi:ation

o The utility is responsible for establishing and
executing the Quality Assurance program. The work of
establishing and executing all or part of the Quality
Assurance Program may be delegated to contractors, but
the utility retains the rescensibility for the

,

acceptability of the program and its execution.

o The authority and duties of individuals and
organi:ations performing work within the scope of the ;

program shall be clearly established and delineated in ,

writing.

o The persons and organi:ations performing quality
assurance functions shall have sufficient authority and
organizational freedom to identify quality problems: to
initiate, recommend or provide solutions; and to verify
implementation of solutions. Such persons and
organi:ations shall report to a management level such
that this required authority and organizatienal freedom
(including sufficient independence from ccst and
schedule when cppesed to safaty considerations) are
provided. Individuals assigned the responsibility for
effective execution of the quality assurance program.

shall have direct access to such levels of management
as may be necessary to perform this function.

;
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.II . Quality Assurance Procram

A Quality Assurance Program shall be established at theo

earliest practicable time censastent with the schedulefor performing quality related activities. The program
shall be documented by written policies, procedures andinstructions,

o The utility shall identify the structures, systems and
components covered by the QA Fregram.

-

o Activities affecting quality shall be accomplishedunder suitably controlled conditions, including the useof appropriate equipment, a suitable environment,complation of prerequisites, the use of special test
equipment and tcols, the appl.ication of the necessaryskills, and verification of quality by inspection andtest,

Indoctrination and training sr 'l be provided to assureo i

that suitable proficiency is a.;.ieved and maintained.
o The utility shall regularly review the status andadequacy of the Quality Assurance Program.

III. Desien Centrol
o Measures shall be established to assure that the baric !i design and perfor=ance as described in the PSAR are i

,

correctly translated into specifications, drawings, '
procedures and instructions. These measures shallassure that appropriate quality standards are included
in design documents and that deviations from suchstandards are controlled.

,

o
Procedures shall be established for the identificationand control of design interfaces and for coordination
among participating design organi:ations. This willinclude procedures for the review, approval, release,
distribution and revision of documents

| interfaces. involving design
'

,

t o Measures shall be established for verifying the!
adequacy of the design, such as design reviews, une of'

.

alternate or simplified calculational methods or by!

testing. The verifying process shall be performed by
individuals or groups other than those who performed,

the original design.
i

o Design changes, including field changes, shall besubject to design control measures commensurate with
Page 3-4
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.

those applied to th9 original design and be approved bythe organization that performed the original designunless the utility designates another responsibleorganization.

IV. pip _pu renent Document Centrol

o Measures shall be established to assure thatrequirements necessary to assure adequate quality are
suitably included or referenced in tne documents for
procurement of material, equipment and services.

o Procurement documents shall require contractors or
"

subcontractors to provide a quality assurance program
consistent with the pertinent provisions of Appendix B.
V. _ Ins t ru ct i on s . Procedures, and Drawines

o Activities affecting quality shall be prescribed bydocumented instructions, procedures or drawings andshall be accomplished in accordance with theseinstructions, procedures or drawings,
o Instructions, procedures or drawings shall include

'

quantitative o r- qualitative acceptance criteria fordetermining that important activities have beensatisfactorily accomplished.
VI. Docurent Centrol,

o
Measures shall be established to control the issuanceof documenzs (instructions, procedures, drawings,

,

<

etc. ) , including changes thereto, which prescribeactivities affecting quality. These measures shallassure that these documents and changes are reviewed
for adequacy and approved for release by authorized
personnel and are distributed to and used at thelocation where the activity is performed. Tr.is lastrequirement, of course, is intended to assure thatpersonnel are working to the latest revisien of thej document.

o Changes to documents shall be reviewed and approved by,

: the same organizations that perfcrmed the original
-

'

review and approval unless the utility designatesanother responsible organization.,

VII. Control of Pu rch a s ed Material. Ecuier_en- andServices

o Measures shall be established to assure that purchasedaaterial, equipment and services conform to the
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procurement documents. As appropriate, these measures
will include evaluation of the supplier (QA Program, QAprocedures, and qualifications), objective evidence cf2

quality furnished by the supplier (e.g. materialcertifications, results of inspections, etc.),
inspection at the source and inspection upon receipt.

o
The above documents shall be available at the siteprior to installation or use of the material orequipment, and shall, be retained to identify thespecific requirements met by the purchased items,

o The effectiveness of the control of quality by isuppliers shall be assessed by the utility at
'

appropriate intervals.,

VIII. Identification and Control of Materials.Parts, and Coroonents

o Materials, parts and components, including partiallyfabricated assemblies, shall bear appropriateidentification markings either on the items or onrecords traceable to the items. This identification '

shall be maintained throughout fabrication, erection,installation and use of the items,;

o These identification =arkings are intended to prevent
the use of incorrect or defective material, parts and
components.

'

IX. Control of Soecial Processes
o Welding, heat treating, nondestructive testing(radiography, =agnetic particle, ultrasonic, liquidpenetrant, etc.) and other special processes shall be

performed by qualified personnel using pre-qualifiedprocedures in accordance with applicable codes, -standards and other requirements.
X. Inseection

o Inspections of activities affecting quality shall be
performed to verify confor=ance with the documented
instructions, procedures or drawings describing that

,

activity.

o These inspections shall be performed at each step of
the process as necessary to assure quality.

o The utility or its representative may establish
mandatory inspection points beyond which work may not
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proceed without the consent of the utility or its
representative.

XI. Test Control

o A test program shall be established to assure that
structures, systens and components will purform as
intended. The tests shall be performed in accordance
with written test procedures which incorporate the
repairements and acceptance limits contained in the
applicable design documents.

o Test results shall be documented and evaluated to
ass.:re test requirements have been satisfied.

XII. Control ef Measurine and Test Emaierent
o Measures shall be established to assure that tools,

gages, instruments, etc. used in activities affecting
quality are properly controlled, calibrated and
adjusted at specified intervals to maintain accuracy
within the necessary limits.

XIII. Handlinc. Sterace and Shirpinc

o The handling,' storage, shipping, cleaning and
preservation of enterial and equipment shall be
controlled and performed in accordance with work and
inspection instructions to prevent damage and
deterioration. For certain products, special
environmental conditions such as humidity and
te=perature limits, or en inert atmosphere may be
required. One example is coated weld rod.

XIV. Inspection. Test, and creratino status

e This is an i=portant requirement for items that undergo
several stages of construction or installation. For
example, a pump will have to be set en its base and
leveled and aligned, bolted down, possibly grouted,
connected to piping, and electrical power and control
wiring installed. Each of these steps may involve ene
or core inspections; and the item is not complete and
ready for testing until all of these inspections have
been completed. This criterion says that one must keep
track of these steps of the inspection status so that
it is possible to determine what inspections remain to
be performed and when all inspections have been
completed. Similar requirements apply to keeping track
of testing and the operability status of conpleted
installations.
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XV. H2aconformino Materials. Parts, or coroonents

o This criterion requires that procedures shall be
established to identify items that do not meet design
or performance requirements to prevent their
inadvertent use or installation. In addition, the
disposition of such items (e.g. reworked, repaired,
accepted-as-is, or rejected) must be documented in
accordance with written procedures.

XVI. Cerrective Action

o Procedures must be established to assure that failures,
malfunctions, deficiencies, nonconformances, etc. are
promptly identified and cerrected. For "significant
conditions adverse to quality", procedures shall assure
that the cause of the condition is determined and
corrective action taken to preclude repetition. In
addition, the cause of "significant conditions adverse
to quality" and the associated corrective action shall
be documented and reported to appropriate levels of
management.

XVII. Cuali'tv Assurance Pecerds

o The utility must maintain sufficient records to
demonstrate the quality of the plant. These records
shall include at least the following: the result of
reviews, inspections, tests, audits, monitoring of work
perfor=ance, and materials analyses. The records shall
also include: the qualifications of personnel,
procedures and equipment. Inspection and test records
shall include as a minimum, identification of the
inspector or data recorder, the type of cbservation,
the results, the acceptability, and the action taken
regarding any deficiencies noted. These records must
he identifiable and retrievable; and they nust be
maintained for a period of time consistent with
regulatory requirements.

XVIII. Audits

o The utility must conduct a planned and creprehensive
system of audits to verify compliance with all aspects
of the QA program and to determine the effectiveness of
the QA program,

o The audits shall be performed in accordance with
written procedures or check lists by appropriately
trained personnel not having direct responsibilities in
the areas being audited.
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o Audit results shall be documented and reviewed by
management having responsibil.4 ty in the area audited.

o Followup action, including reaudit of deficient areas
shall be taken where indicated.

:
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(

4.0 Proiect Chroneleev<

;

This section provides an over view of some of the importanti

i milestones in the Comanche Peak Quality Assurance Program
; development and implementation. It is not intended to be all

inclusive.4

Michlichts

02/15/73 Region IV meeting with TU to explain AEC
j inspection program and QA requirements (Inspection

Report (IR) 73-01)'

07/20/73 Application for Construction Permit Docketed

. 12/3-6/73 Pre-CP QA Program inspection numerous-

deficiencies.
;

| 12/19/74 Construction Permit Granted
1

09/10/76 H . C, Schmidt, fermerly Manager, QA appointed
Project Manager, Nuclear Plants. Chapman replaces,

i Schmidt.
,

02/15/77 R.G. Tolsen prereted frem QA Engineer to Site CA
Supervisor, replacing P.M. Milam, Jr.

i
; 04/24/78 TU application for CPSES operating license

| docketed. (TU application submitted 2/27/78).'

| 05/00/78 Unit 1 Reactor Vessel set (Unit 2 set in July
,

1 1979).

08/01/78 R. Taylor assigned as first NRC Resident
Constructicn Inspector.

; 01/00/79 Unit 1 Containment Building concrete "tcpptd out"
(Unit 2 in Oct. 1979).

! 04 & 05/80 National Bonrd of Boiler and Pressure Vessel

j Inspectors conducts audits at CPSES to investigate
complaints made by Authorized Nuclear Inspectors.,

Second audit moderates findings of first audit,
; but still requires corrective actio:t by B&R.
,

| 07/00/81 NRC issues SER for OL Stage

09/00/81 NRC issues final Environmental Statement (OL
stage)
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!

.

10/12-14/81 Routine ASME N stamp survey leads to expiration of ' !j B&R certification effective 1/8/82..

11/00/81 ACRS issues letter - OL stage.1

11/06/81 NRC Inpsection Report 81-15 issued. Documents
significant breakdown in coatings program for isteel inside containment.

3 12/00/81 ASLB Hearing Begins

01/18-20/82 ASME N stamp recertification survey conducted.
Leads to recertification following revision of B&R

:QA Manual to satisfy ASME requirements.

07/00/62 Successful cold hydro test of RCS

07/29/82 Pirst ASLB appearance of Walsh/Doyle (Contention 5"

- construction QA/QC)

09/13-14/82 Second ASLB appearance of Walsh/00yle

10/00/82 Sargent and Lundy perform Self-Evaluation cf CPSES
to INPO criteria. Evaluation result in 47
findings. Report submitted to ASLB by letter

; dated May 2, 1963. (83-24)
10/13/82 Special Inspection Team (82-26) commences

investigation (Walsh/Doyle allegations).
| 11/10/82 Report 82-22 issued. Docurents what appears to be
i a significant breakdown in TU's vendor inspection

program,
i

12/10/82 TU presentation to NRC staff argues that ID"P not,

. needed.
:

01/00/83 Successful Containment Integrated Leak Rate and,

; Structural Integrity Tests.
I

01/24/83 Construction Assessment Team (CAT) commences
inspect 1:n.

;

:
1

i

4

1 Some entries taken from C0manche Peak Progress Report.
:

14, dated July 22, 1983, frame CP00011843.
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.

01/31/83 Region IV issues SALP report for period 10/31-
10/82. Four "1"s, two "2"s and two "3"s in Preop
testing and Vendor Procurenent Cycle Controls (see
11/10/82 entry). TU letter from Gary to Madsen,
12/27/82, states TU has engaged Reedy, Herbert,
Gibbons & Assoc. to retrain source inspectors in
veld inspection.

'

02/00/83 Unit 1 Hot Functional Test begun.

02/15/83 Special :nspection Team (82-26) issues
investigation report (Walsh/Doyle allegations).

03/03/83 CAT concludes inspection.

03/10/S3 NRC tells TU that based on CAT resultn, added
assurance of design adequacy is needed.

04/00/83 Turbine rolled on steam first time.

04/11/83 CAT issues Inspection Report (83-18) containing 16
potential enforcenent findings.

05/00/83 Unit 1 Hot Functional Test conpleted.

05/02/83 ASLB receives copy of Self-Evaluation of CPSES
performed by Sargent and Lundy to INPo criteria.
Report notes 47 findings.

t

05/31/83 Region IV issues follovup to CAT report citing 4
of CAT's 16 findings as Violations. (83-13
follovup)

06/10/83 TU proposes Independent Asssssnent Progran to be
perfcrmed by CYGNA.

07/29/83 ASLB issues Proposed initial decision. Has
questions regarding allegations that:

o Protective coatings inspectors directed not
to write NCRs.

o Craft personnel harassed QC Inspectors.
o Coatings inspectors fired for refusing to

work under unsafe conditions,
o Poor coating adhesion to Westinghouse

equipment.

10/00/83 TUEC initiates a Hot Line for enployee concerns
(IR 85-12).
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12/12/83 Enforcement Conference ragarding intimidation of
civil QC inspectors. (83-50) Led to Enforcement
Action EA 83-132. Inysatigation also reviewed
intimidation identified in CAT report (83-18).

11/14/83 TU submits draft CYGNA report, IAP Phases I and
II.>

12/28/83 ASLB issues memorandum questioning TU's QA/QC
: program for the design of certain portions of the

plant and requests that TU offer additional proof
of adequate design.

02/28/84 Region IV issues report on allegations referenced
in ASLB proposed initial decision of 7/29/83.
Allegations not substantiated.

03/12/84 EDo establishes Management Team to review CPSES
1 management of construction, inspection and test

programs.

03/16/84 Vega re. places Tolson as Site QA Ma: ger.

03/17/84 EDO directs NRR to manage all NRC actions leading
; to licensing decisions for Comanche Peak and

Waterford.

04/02/84 Special Review Team (Region II) formed and briefed
en significant issues raised as a result of

! licensing review, hearing contentions and
allegations.

04/03-13/84 Special Review Team conducts investigation at
C PS I.S .

! 04/15/84 Approximate date of formation of Region IV

| Comanche Peak Tash Terce.

06/22/8'. Region IV iss.2es SALP f or 10/82 to 10/83. Overall
! performance satisfactory. Tive "1"s, three "1"s
I have gone to "2", and one "3" in HVAC.

07/00/84 Separate ASLB convened to consider allegations
! that QC inspectors at the plant have been

subjected to harassment and intimidation.

C7/09/84 Technical 'Peview Team (TRT) begins review.
,
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I

07/13/84 Special Review Team report issued by Eisenhut. ;

Report states, "The Special Review Team found
during this limited review that your managw=ent -

control is generally effective and is...

receiving proper ranagement attention. The
Special Review Team concluded that your programs [
are being sufficiantly controlled to allow !

continued plant construction while the NRC j
completes _ its review and inspection of the ;

'

facility." [4

!
; ,

07/16/84 CYGNA issues final report for IAP Phase III. :
i

09/18/84 NRC holds meeting,with TU in Bethesda to discuss ;

TRT findings. T7.T issues first report. (TRT si);
'includes requests'for additienal information.,

10/03/84 TU submits init.al CPRT Progran Plan to NRC in
response to TRT 41 requests for additional j
in f o rma ti c.. .

!

10/12/S4 CYGNA issues final report for IAF Phas6s I and II. I
!

'

10/19 & 23/84 NRC meets with TU in Bethesda to discuss proposed j
CPRT Program Pian,

t

11/19/84 TU issues CPRr Program Plan Rev. 1. Review Team t

Leaders appointed from organizations external to :
TU. :

!:

11/29/84 TRT issues sacond report (TRT s2). |
t

01/08/85 TRT issues third report (TRT m3). f

01/14/85 SATETEAM in';1enented (IR 85-12)

01/17/85 TU meets w th NRC in Bethesda to discuss findings [
of TRT 83. |

!

01/25/85 CYGNA withdraws Phase I-III conclusions on design
adequacy. Will provide revised conclusiens in

;
Phase IV ::eport. .

02/19/85 TU reorga11:es QA/QC; replaces Chapman and Vega. !

t

06/28/85 TU submits Rev. 2 of CPCT Program Plan; adds CAP
and QOC offorts. Tikar and Clenents no longer en
SRT of CPRT. Tikar probably replaced by Counsil
at this :ime.
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07/31/85 Counsil becomes Exec. VP, Nuclear (approx.
7/31/85) (IR 85-08)

11/01/85 Austin Scott appointed VP-Nuclear opns of TUGCo.
James Kuykendall appointed VP in TUGC0 Nuclear
organization (S00806)

02/28/86 CPRT Program Plan in essentially final form (Rev.
3, with supplements dated 1/31, 2/7 and (2)
2/28/86)

11/21/86 Stone & Webster replaces G&H as Lead Ctatractor
for Mechanical and Nuclear engineering and design.
(501993)
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5.0 Texas Utilities (TU)1 !=plementation of Quality Assurance
(QA) Program

5.1 Introduction

Before the NRC can issue an operating license for a nuclear power
i plant, it must conclude, a=cng other things, that the completed

facility conforms to regulatory require =ents and the utility's
commitments to the NRC with respect to the quality of design and
construction have been met. The NRC places the responsibility
for ensuring the construction and operation of the facility in
accordance with the Cc==ission's requirements on the Licensee,

(the utility that will be Operating the facility.) The NRC'

Co=.missioners rely on intornation provided by the Licensee, NRC'

inspections, the ASLB hearing process and, since 1981, on
independent design verification programs to develop their
conclusions with respect to the quality of design and

,

construction. In early 1935, when construction of CPSES Unit 1.

was substantially complett, the NRC determined there were sericus'

questions as to whether an affirmative conclusion could be drawn.
,

t At the same time TU asked the NRC to suspend processing of its
application for an operating license for CPSES Unit 1 while it
investigated these questions and tock the actions necassary to

'

I resolve the NRC's concerns.

J In the three years since that time, TU has been involved in a
majcr reinspection, reverificatien, reanalysis and mcdification

; program in an effort to demonstrate that CPSES, either as
j originally constructed er as aedified, is designed and
! constructed in substantial conformance with regulatory

requirements and TU's cc==itments to the NRC. This effort is
,

continuing.'

One of the purposes of the Quality Assurance Program for a
nuclear plant is to provide assurance the f acility is designed
and constructed in accordance with regulatory requirements and
the utility's etemitments. Therefore, the ricessity for,

j conducting a =ajor reinspection and reverification program raises
i a serious questien as to the adequacy of inplementation of the
j Quality Assurance Program for design and construction by the
j utility. The following sections address this question.
|

: 5.2 Phases of Irelerentatien of the OA Procram

|
|

Cur review of the documents describing the implementation of the
QA Program at CPSES indicates there were three relatively

I

!

1 Except where necessary to distinguish between different|
! crganizations, the term TU will be used to refer to any
i of the major organi:atiens (e.g. TUGCO, TUSI or TUEC)
| within the Texas Utilities organi:ation.
|
'
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distinct phases of implementation. Each of these phases involved
a different group of key individuals and a different level of
effectiveness of implementation of the QA Program.

,

PM sL_I

This phase extended from the inception of the project until about
mid-1976. A number of significant quality problems occurred

1 during this phase. Initially the problems were identified by the
NRC and involved deficiencies in the written QA programs of TU,
Gibbs and Hill (G&H), the Architect / Engineer for CPSES, and Brown
and R: sot (B&R), the Constructor for CPSES. After the
deficiencies had been identified, the TU QA Department attempted
to resolve these problems. Later in this phase TU identified
numerous problems in Design activities at G&H and numerous
problems in excavation and concrete placement in the construction
activities of B&R. After the initial input by the NRC, this
phase was characterized by vigorcus attempts to implement the QA
program by the small TU QA staff. This is evident from numerous
documents showing the dissatisf action of TU QA with G&H and B&R
activities. This phase s*rted coming to a close in mid-1976 as

; the project recognized it was facing major cost overruns and
significant schedule delays. The key individuals during this'

. phase were Forbis and Bradley (TUSI VP, Design and Construction),
' Schmidt (QA Manager) and Milan (Site QA Supervisor) .

Phase II
3

: This phase extended from about mid-1976 until about March 1955.
! This phase began as TU management became increasingly concerned

regarding project cost over-runs and schedule slippage. During
this phase TU management emphasized that everyone's cooperation
was required to meet the revised ecs: and schedule estimates, on
this basis, this may be charscteri:ed as the cooperative phase.
During this phase TU QA appeared to be less vigorous andi

dedicated in the implementation of the QA program and mere
; interested in cooperating with B&R construction in getting the

plant built. Available evidence fer this period indicates that
B&R and G&H question the propriety of TU QA practices. It was

- also early in this period when TU took over management of the
Site QA/QC Program (except for ASME components). This phase is
also marked by friction between the TU Site QA Supervisor and
other individuals in the QA/QC crgani:ation regarding strict
observance of quality requirements. The key individuals during

'

this phase were rikar (TUSI VP or Executive VP, Construction),
Clements (VP Nuclear, August 1980 -1985), Chapman (QA Manager) ,
Tolson (Site QA Supervisor, 1977 - March 19?4), and Vega (Site CA

; Manager, March 1984 - March 1965).

Phase III

| This phase covers the period from about March 1985 to the
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present. This phase is characterized by TU's efforts to respond
to the findings of the NRC's Technical Review Team (TRT), by the
for=ation by TU of the C:manche Peak Response Team and by a |

significant reorganization by TU in the management and QA areas.
Although the initial formation of the CPRT occurred in October
1984, we have selected March 1985 as the beginning of this phase
because this is when the TU QA Manager and TU Site QA Manager
were reassigned to non-nuclear work and replaced by personnel
from outside TU. In addition, a number of other major management
changes were effected. The key individuals during this phase
were Counsil (Exec. 7P), A. Scott (VP Operations), Wells
(Director QA), McAfee (QA Mgr.), and Halstead (QC Mgr.).

5.3 Manacerent Priorities

Individuals and crgani:ations manage their activities and adept
attitudes in accordance with their perceived priorities. Most
individuals will have not cre, but several priorities, and eften
these priorities cenflict with one another. The challenge to
management, therefore, is to balance these conflicting priorities
such that an acceptable end product is achieved. This section
examines the facts surr:unding the construction of CPSES to
identify the TU management priorities, and det e rmine how the
conflicting priorities were balanced.

5.3.1 Preiect Cests and Schedule

In Septerter 1972, apprcximately ten months before TU fernally
I submitted its application for a Construction Permit for CPSES,

the estimated cest of the completed plant was $762 millien2 and
the first unit was expected to enter commercial operation in
1980.3 By October 1976 it was clear neither of these goals would
be met. The informal cost estimate had grown to S987 million and
commercial operation of Unit 1 was not then expected until 1981.'

It was also clear at this time that even the cost estimate of
5987 million was far too Icv. At this time TU requested B&R to
prepare a definitive cost estimate. In o_ctcber 1976 the
preliminary definitive ecs: was $1,380 millien;D and by December

2 Caudie memo to Administrative Committee dtd 9/5/72,
(S00097/CS00131195)

3 Ghiotto memo the TU management dtd 10/5/76
(S00097/TUD002R0034)

4 Ibid

5 Ibid
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it was $1,545 million, including a contingency of $95.5 million.6
In a period of four years, the expected cost had doubled. Thisdevelopment over the last half of 1976 coincides with thetransition from Phase I to Phase II.

The task of preventing further cost increases and schedule delays
became one of TU canagement's highest priorities if not the-

highest. For exa ple, Mr. Gatchell has testified that the TUSI
VP Design and Construction, Fikar, " reminded us contiruously"...

(cf the necessity for maintaining a ceiling on costs) .9 Thatproject cost was a continuing management concern is illustrated
by documents issued over the course of the project, including a
May 1983 letter from Mr. George to G&H.8

This view of management's priorities is also reflected in the
notes of the February 1985 interview of Assistant Project General
Manager J. Merritt conducted by Cresap, McC rcick, and Paget,
consultants retained by TU.9 In these notes Mr. Merritt is
reported to have sunnari:ed the CPSES =anagement credo as,

"Managers are given a charge (i.e. get this building
done on schedule) and they are free to 'have at it'
any ay the (sic) want"

.

That cost was a major =anagement cencern is illustrated by a
document intended to explain the changes in cost and schedule to
parties outside TU.10 At the bet:0m of page 2 this document
states,

"In building the C0=anche Peak nuclear plant, it has
j been the Syste='s objective to =eet all construction

and operating requirements at a cost which compares
favorably with similar installations. Thus, the plant

| would provide a needed alternate fuel source in the
I 1980's With economic benefits to customers, cc pared to

j 6 Fitch (B&R) letter to Fikar dtd 12'13/76!

(SO4019/BH00050478)
|

| 7 Oral deposition of Charles Henry Gatchell, July 24,
; 1987, pp. 201-203, (S009'3)
i

| 8 George letter to Scheppele (G&H) dtd 5/16/63, G&H
| budget, Vega Exh. 878 (501376/CS00101228)
i

! 9 Cresap, McCcrnick & Paget February 1985 interview
Notes, J. Merritt and others (502213).

| 10 Ghiotto remo to TU canage=ent dtd 10/5/76
: (S00097/TUD00280034)
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other available options at that time. Despite
increasingly stringent requirements and continuing

3 abnormal escalation of virtually all constructionj

; costs, we still believe that these original objectives
can be met.";

Another document illustrating TU's deep concern regarding cost is
,

a caudio confidential memo to Bradley dated May 27, 1976.11 In
this memo the Project Manager, Cacdle, tells the TUSI Vice
President, Design and Construction,

.

] "It is my estimate that we are approximately 6 months
i behind schedule. We can regain the schedule if al)
{ parties associated with the project will cooperate to
; the fullest. Eve rverta must be cost and schedule

conscious. We must have complete cooperation of, ...

j all parties." (Underlining in original)
.

i The context of the =emo makes it clear that this c c: .=e nt is
intended to include QA.

An example of the level of cencern regarding schedule held by TU
| senior management is provided by Mr. Fikar's testimony before the
! ASL3 in 1984.'2

,

i

| Q But it's a fact that scheduling and staying
on schedule is an important thing, isn't it?,

! A In all plants, in everything we do it's
. important.
I

i Q How much is that stressed that the plant be
! en schedule?
4

}
i A As much as it needs to be.
i

| Q Is it a great concern?

A In all of my affairs it is, regardless of
i what plants or what process we're in, we need to
! =aintain our -- whatever we plan to do.
.

! And later in his testimony:13

11 Caudie confidential meno to Bradley dtd 5/27/76, Review
of Comanche Peak Cost, (S01834/TU00280028)

12 Deposition of Lcuis F. Fikar, July 11, 1984, p. 46,031.
(S02374)

13 Ibid., p. 46,111.
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O Mr. Fikar, do you receive reports or updates
er some kind of evaluation from your staff regarding
scheduling of construction and whether you're on the
time table?

A Ch, yes.

Q How often do y;u receive those reports?

A Well, I receive them daily, hourly, weekly.
All the time. I'm down at the project most of the
::=e, so I'm very aware of where we are. We
specifically go over it at least once a week.

Thus, it is clear that for the TU executive in charge of design
and construction of CPSES, adheren:e to the project schedule was
a catter of ut= st priority.

Based on the foregoing, we conclude 'initing further project cost
increases and schedule delays were rajor TU management priorities
beginning in mid-1976 and extending to the end of Phase !I.

5.3.2 Manneerent Attitude Toward OA

Anothe: factor which should be a =anagement priority with a
nuclear power plant is assuring the quality of the design and
construction of the plant. This is necessary for the safety of
the public, to assure a reliable source of power and to permit
licensing. The priority TU canagement applied to Quality
Assurance over the course of the pr $ect is discussed in the next
Section.

Phase I

As stated in Section 5.2, a number of significant quality
problens were identified during Phase I by 50th the NRC and the
TU QA function. We have also stated our re-

caf t.{r)dicates these
2w

issues were vigorously ursued by the TU QA : Indeed, the'

irplementation was su.ficiently vigorous as to cause several
complaints by B&R. 5 Prior to cid-1976 TU ranagement with dire::
responsibility for inplementing the CA program supported the QA
effort. In particular, we have found no references issued prior
to mid-1976 stressing the need for all parties to cooperate in

14 See for example, Milan conference menes to Bussolini
dtd 5/20/76 and 5/25/76, ( S 0 0 3 8 0/ CS 00151319 and
S00379/CS00151317)

15 Ganon (B&R) reto to Munisteri (B&R) dtd 1/29/76,
Meeting with H. Schmidt, 1/27/76, (SO4008/BH00140569)
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supporting the project budget and schedule. Accordingly, we
conclude that during Phase I TU cenior management had a neutral
or hands-off policy regarding QA.

Phase II

As indications were received that project costs were increasing
and schedules slipping, the TU Managers outside of the QA
organi:ation became more polari:ed and vocal in critici:ing the
QA program. An indication of TU =anagement's attitude toward QA
near the beginning of Phase II is provided by the previous {y
cited Caudie confidential =e=o to Bradley dated May 27, 1976. O
In this =e=o, the Project Manager, Caudle, blames much of the
increased cost and schedule delay on QA requirements which he
believes are escalating. He also blames TU's own "rigid
interpretation" of QA requirements for slowing the werk and
reducing productivity "belcw what we expected", and states " ...

we must take a more reasonable and less rigid stance on QA".

Mr. Caudle's perception that QA requirements were escalating was
censistent with the view he expressed five months earlier when
ecmmenting on a request by Gibbs & Hill for additional fees.17
one increase requested by Gibbs & Hill was based en the
additicnal costs involved in meeting the requiremente of the
Quality Assurance Standard ANSI N45.2.ll, "Quality Assurance
Requirements for the Design of Nuclear Power Plants". Mr. Caudie
endorses the Gibbs & Hill requests as follows:

"The CA requirements of 10CTR50 Appendix B and ANSI
45.2.11 (sic) can be interpreted in varying degrees.
The NRC (AIO) has gradually enforced more rigorous
requirements since the issue of these standards. As we
meet one requirement, the NRC sets a more rigid
requirement. It is this increasing requirement that is
bases (sic) for G&H request for an extra. I concur
that the QA requirements have increased in scope hnd
this a reasonable clain."

While Mr. Caudie believed QA requirements were escalating, the
perception in this instance, at least, was simply incorrect.
This is shown by the memorandum frcm the TU QA Manager, Schmidt,
in which he addresses the G&H request.18 In this memorandum, the

16 Caudie confidentxal meno to Bradley dtd 5/27/76, Review
of Comanche Peak Cost, (S01834/TU00280028$

17 Caudie memo to Bradley dtd 12/30/75, Su,>plement No. 4
to Gibbs & Hill Inc. Contract, (S00795/CS00140764)

18 Schmidt memo to Forbis dtd 8/18/75, Gibbs & Hill Inc.
Request for Extras, (SO4005/CB00321970)

Page 5.3-5



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

'
1

.

j
;
;

,

1

i 1

Ij QA Manager, who should be most knowledgeable concerning QA
'

requirements, argues G&H is not entitled to any additional fee
j because N45.2.11 |

" does not impose on G&H new QA requirements that [...
3

did not already exist as part of Appendix B to which !
G&H had already made a commitment prior to our:

; contract. Rather, N45.2.11 provides guidance for ,

} rethods and procedures for design control which would !
' satisfy the AEC intent of the legal requirements i

; contained in Appendix B."
~

t

|
1.ater Mr. Schmidt adds,

a

"It in difficult to understand why G&M feels justified t
4

in r questing additienal man-hour costs and fees for .,

'norrally required QA activities when B&R and ;
'

Westinghouse have apparently not felt justified in
doing so. Furthermore, if this has been of such valid

i concern to them, why have they waited till now to state ,

; their concern?" t

:

i Mr. Caudie perceived QA requirements to be increasing when, in !
j fact, according to the TU QA Manager, tney were net. It is true |
'

some NRC requirements Vere being escalated at this time, |
! particularly in the area of increasing the sephisticat.icn '

| required in design calculations but this was a design analysis
'

issue, not a QA issue.

Another document indicating TU's attitude toward QA is a December ;

j 1976, confidential Crane meno to Tikar.19 This short remo is !
quoted in full,

|;

: !

; "It is the considered opinion of our Resident Manager,
Charlie Gatchell, at Cc anche Feak that the TUGCo

| Quality Assurance site canager's overall attitude in
| respect to an objective cooperative approach on Brown &
) Root's construction af forts has deteriated (sic) to a |

'point beyond recovery. A transfer and replacement
,

should be arranged by TUGCo if other parties concur. !

| Other parties you may wish to contact are Brown & Rect (
; canstruction, Brown & Root Q.A., Homer (who probably [

j will have dif ficulty viewing i: partially), and Robert t

: Caudle." !

I !
L

j The "Homer" referred to in this meno was the TU project Manager ;
: s

i i

| t
) t
i ,

f 19 Crane centidential nero to Tikar dtd 12/10/76, CA
| Problem, Gatchell Exh. 59, (S 009 3 4 /PT00650550)

}
i,

'
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at that time, Homer Schmid 20, who until three months earlier had !
,

been the TU QA Manager. This is the same Schmidt mentioned above
i in connection with the Gibbs & Hill request for extras. As |

discussed in the next s e c *. l o n , one of the actions by TU j
4

| =anagement was to replace the TUGC0 Site CA manager (Milan) as |
| suggested by the Crane me=o. ;

i The record also indicates that beginning in mid-1976, the NRC's !
| Regien IV office and inspec:crs were beginning so be concerned ;

j about TU's attitude toward QA. For example, on August 19, 1976,
'

.
the TU QA Manager, Schmidt, announced a "Special Called" neeting

! cf the Quality Surveillance C0mmittee (QSC) partially ac a result ,

j of a discussien with the assigned NRC inspector.21 During this i
j =eeting of high level managers (Bradley, Caudle, Crane, (
! Kuykendall and Clements) Schmidt reviewed the objectives and 3

| procedures of the QSC as described in the CPSES PSAR and CA Plan, '

! and conducted a comprehensive training session on NRC CA ;
I requirements. When asked during his deposition why t,his training j
i session was conducted, Mr. Schmidt answered,.2 " in j...

; conjunction with the discussiens that Bradley and I had in the
i NRC exit critique frcm Mr. Stewart, that we apparently felt it

wa:. appropriate to previde a refresher on tacse subjects for the,

,
benefit of the :=rittee ..."

1 r

! In additien, about two weeks later Bradley and Schmidt met with
] Region IV supervisien and inspec Ors to discuss further"

...

! NRC's concerns en the Comanche Peak project and the TU company's
: corrective action that has been in progress since May."23
| According to Schmidt, two specific concerns were expressed by the
j NRC at that meeting: (1) The NRC believed that whereas "CA

problems were being identified at the site by capable pecple, it!

' was not apparent that appropriate corrective action was being

ior QA at Brown & Ro00."2,, similar lack ofand (2)| taken by TUSI top management." " a...

; top management support

i Thus, by mid-1976, TU's concern regarding cost and schedale was

1

|
20 Oral depositien cf H er C. Schmidt, December 2, 1957,

i Vol. V, p. 101. (502362)
1

| 21 Schmid: cero to Brittain, CSC Meeting Minutes dated
8/27/76, (.? 0114 0/CS 0010 0 5 61)

| 22 Oral deposition of Homer C. Schmidt, December 2, 1987,
| Vol. V, p. 75. (S02362)

23 Schmidt remo to Brittain, CSC Meeting Minutes dated
9/2/76, (50114 0/ CS 0010055 5)

;
i ,.

Chapman meno to Brittain, CSC Meeting Minutes dsted'*
.

10/12/76, (50114 0/ PT00521111)
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; sufficiently ebvious to raise NRC concerns about the commitment
; of TU's senior management to the QA program. In response to

these concerns, NRC Region IV requested a meeting with a senior
TU representative. In the meeting the senior representative of
TU, Bradley, as,sured the NRC TU was taking steps to address the
NRC's concerns. 5

However, a short time after the meeting with Region IV officials,'

Mr. Bradley was replaced by Mr. Pikar as TUS! Vice President,
; Design and Const ru= tion . Because of this change in rer.pensible
i management, the previously expressed 00ncerns of the NRC, and
| TU's commitment Oc corre:: the concerns, as expressed by Bradley,

had little lasting influence On TU =anagement attitudes. This is

sh own, *by the minutes of a management meeting held January 12,.

1977.* . At this meeting, under the heading "VI. TUSI Managementi

| Concerns", the statement appears,

"TUS: is confident that 00s:s can be contrelled without;
'

sacrificing any degree of quality.

"However, a nere : darste approa:h in resolutien Of
quality assurance problems is needed. This will be the
subject of continuing =anage=en attention."

Thus, TU =anagement is back to "en:curaging" OA to "cocperate"
with Constructien.

We note this =anage=ent meeting :: urred at the approximate time
the "overly conscienticus" Mr. Milam was repla:ed by Mr. Tolsen
as TUGCO Site CA Superviser.

An interesting sidelight to this reassign =cn is pr=vided by the
TU Construction Manager, J. B. George in a memorandup written a
few weeks later to the ~t Pr:je:: Manager, Schmidt.'7 In this
memorandum Mr. George records se=e discussiens with the NRC.
Regarding one ite=, he states,

"They also questiened as to why P. M. Milam was =cved
to my staff. ! told them he had done a good j:b in CA
and I thought he could be =f ::re help to se in the
overall project. They seemed to be satisfied with
this."

25 ! bid *

26 Moorhead (G&H) letter to Sch=idt dtd 1/13/77, Minutes
of Meeting, Project Status Review, 1/12/77, Gatchell
Exhibit 66, (S00945/RL20060110)

27 George memo to Schmidt dtd 3 / ':/ 7 7, NRC Concerns,
(S00946/C500010401)

Page 5.3-8

_.



__ ___ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Mr. Milan's characteri:stion of his responsibilities under Mr.
George indicates, however, that his subsesquent position was
hardly one that would be afforded an individual because he had
done a goed job. When asked what his responsibilities were as a
Senior Engineer under Mr. George, Milam responded, "Basically, I
was a go-fer for Joe Gecrge. Anything he wanted me to do or lock
into, that's what I did."'3

This statement by Gecrge is in direct conflict with the
deposition testim:ny of Mr. Gatchell. Mr. Gatchell states Mr.
Milam was transferred because his conscienticus CA efforts werei= pairing constru::icn pr:gress.29

Another indication of the role of CA in the thinking of TU
nanagement is provided by the minutes of the management meetingof April 20, 1977.30 Th's meeting was attended by the highes TU
cfficials (T. L. Austin, Jr., Burl B. Hulsey, Jr., and Perr/ G.3rittain, as well as L. F. Fikar) . The minutes of this meeting
record that Fikar will " hold D&R's (JM) fee: to fire en...

(certain project cos:s)" and will "... hold G&H's feet to fire en
(certain other c:sts) . " Also, the last page of the me=o
su==ari:es the results of the meeting. One of the points is that
B&R will "(e)=phasi:o it;.cr:ance of schedule and ces: to lower
level employees," and , S&R "(m)anagement needs to sf_gh s t ic s11v
support schedule and ces: centrol efforts." (Underlining in
original.) Thus, the i=pertance of ces and schedule, emanating
fr:m the highest management levels, is to be clearly e=phasi:ed
:= all levels verking en the project. At the same time, the
minutes of the meeting do not include a single reference to
cuality Assurance, or to the need to maintain quality standards.
In the absence of sc=e cencurrent pcsitive statement in supper
et quality, it is net surprising that =any project personnel,
including CA/CC supervision would try to "cceperate" by "taking a
less rigid stance" en quality concerns.

Mr. Fikar, as Vice President, Engineering and C nstruction, was
the TU corporate of ficer responsible f:r getting the plant built
en schedule and within the budget. Mr. Fikar, however had a
limited knowledge of federal regulatiens concerning quality.
This is explained by his lack of previcus nuclear experience and
the fact he never bothered to personally read the regulations, as

28 Ceposition of Prentice M. Milam, Jr., January 19, 1938,
Vol. I, page 107,

29 Oral deposition of Charles Henry Gatchell, July 23,
1987, p. 141. (S00932)

30 Fikar letter to Munisteri (3&R) dtd 4/27/77, Minutes of
Management Meeting, (SO4027A/BH00130:34)
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shewn by his testimony before the ASLB:31

Q Mr. Tikar, I'm sure you have read many
regulations, federal regulations regarding nuclear
power plants in your jeb as a corporate officer at
Comanche Peak, is that right?

A I don't read it personally.

Q Are you *amiliar with seme?

A I'm familiar with sese. I know we have a let
of them.

Again, Mr. Tikar's lack of nuclear experience and the fact he
relied en Others for his underr:anding of CA requirements also
accounts for his belief that "reasonable" quality was gecd
enough as illustrated by his further testimony bef:re the

ASLB:3b

Q And based on your k .cwledge of that statute
(10CTR50), how does it deal with it?

A Well, we want to be sure the plant is built
pr:perly, has the best m:alitv that we can a ch i ay_g
reasenab1v, and maxe sure it Operates properly. And
that's in cur best interest 00. (Underlining added.)

Here, the inference is clear: as long as quality can be tchieved'

"reasonably", we will do it. However, if we deem a requirement
unreasonable, we will ignore it er circumvent it.

An illustration of the Construction attitude :0 wards "reasonable
quality" at . CPSES is provided by an internal B&R =cmo written
during Phase !. Recalling that 100TR50, Appendix B, Criterien V
states, "Activities affecting quality shall be prescribed by
documented instructions, procedures or drawings, of a type ,

appropriate to the circu= stances and shall be ace ==plished in
accordance with these instructions, precadures and drawings",
this memorandum c:= plains that the W Site CA Manager (Mila=)

has taken criteria (sic) V cf 10CTR50 literally to mean B&R"
...

Construction should prepare detailed, written, step-by-step plans

31 Deposition of Louis T. Tikar, July 11, 1984, p. 46,095.

(S02374)

32 Ibid.
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and instructions "33 By inference, a reasonable approach ;...

would not necessarily require literal adherence to Appendix B ;
'require =ents. As noted in Sections 5.2 and 5. 4.1, following the

reassignment of persennel, TU CA management took a more J

"reasonable" and practical approach toward QA requirements during ;

Phase I.. ;

i

This more "practical" attitude of TU QA management is il?.ustrated i
by a report of an investigation of allegatiens of cover-up and ;

intimidatien by TUGCC Dallas Q ., In discussing their
'

conclusiens,theinvestiga:=rsstate:g'
;

!

"... It appears that there is a difference in l

philoscphy between QA management and some audit team
leaders. QA management takes a practical approach to
the application of the quality criteria of appendix 3. ;

Audit leaders vne also adhere to this philosophy have !
no problems with the report review process. On the !
ether hand, the purist philcsephy of scme audit team ,

leaders is directly opposed to that of manage =ent.
This may be the scurce of their problems with the ,

report review process. These team leaders eften feel -

they must go to great lengths to justify to their own j
management the validity of their findings. Apparently,

~

CA management has not been able to convey their
,

philesephy to all cf the audit group merters."
,

i

Thus, these investigators confirm there is philescphical i

difference between TU CA management, who want to take a
"practical" appr:ach, and the purists, who presumably believe in ,

:

literal confermance with requirements. ;

i
'An exa=ple of the attention given to quality matters early in

Phase II is providad by the discovery by the NRC inspectcr in
late April 1977, of a S&R CDR dated March 31, 1977, which
recorded the emissien of fifty-five two-inch anc.or bolts from ag

When the NRCreactor containment building #1 concrete peur.
inspector returned to the site three weeks later, he performed a
follow-up inspection of this issue. The TU minutes * of the
inspector's exit meeting racerd that he stated, ... TUGCo QA was"

lax in assuring that S&R and TUSI took positive action en the
_.

33 Whitworth (B&R) memo to Gamen (SER) dtd 3/:5/76, CPSE3
QA Program Underlying Problem Areas.
(S00068/3H00310648)

34 Report on Allegations of Cover-up and Intimidation by
TUGCo, Dallas Quality Assurance, S/19/83, p. 7 of 12.
(S02447)

35 NRC CPSES Inspection Repor 77-04 dtd 5/17/77
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anchor bolt =1ssion problem to ensure that it did not occur
again." The inspector also stated 44 safety related pours had
been co:pleted since the 55 missing anchor bolts were identified
and that 14 more anchor bolts were left out en May 4, 1977.36
This instance where corrective action en a previously identified
significant proble: was not ef fectively irple=ented by W until
the problem was identified by an NRC inspecter strongly suggests
a fundamental deficiency in the W =anage=ent eversight and
direction of the QA program. Expressed differently, in
ec=parison with the level Of emphasis placed on constructi n
activities, W management was placing inadequate emphasis en
effective implementation of the OA program and timely :: pletien
of corrective a :icn.

Turther= re, it is questionable Just how effe: ive er lasting the
corrective action was, and whe:ner it was applied in a generic
sense (as it should have been) :r Only a very limited sense,
i.e., only for ancher bolt embed:ents. ' ng after this early
warning, the NRC-TRT identified an issue cencerning the emission

of reinforcing steel (rebar) 3fr:m a concrete pour and the CFRT's
investigatien into the issue ,' : nfirmed no Only that rebar had
been emitted in the specific case identified by the NRC, but it
also identified numerous other discrepancies :encerning rebar and
embed =ents in ::ncrete.

Tikar =emo to George.3*, attitude towards OA is providedAnether exa ple of TU canagement
In this meno Mr. Tikar, WSIby a 1977

VP, Design and C:nstruction, questions the budgets fer vari us
tasks as set forth in the definitive estimate. In the CA area,
Tikar states, "The whole area of CA/;C =an-hours and salaries
looks entirely see high." In this regard it should be noted that
Schmidt was installed as Project Manager while Bradley was WS

Design and Constru::icn. Tnis ccourred during the timeVP -

Bradley was trying to i= prove the NRO's perception of CA at
CPSES. About nine scnths after succeeding Bradley, Tikar
appointed J. B. George (who had no previous QA expert.ence) as
Project General Manager and Schmidt was reassigned to the
position of Manager of Nuclear Services. Mr. Schmidt's earlier
replace =ent as TU QA Manager, D. Chapman, similarly had no
previcus QA experience. Thus, the TU individual : s experienced
in QA was no longer in a line positien in either OA er
Construction and therefore ::uld net advarsely affe :

36 Tolsen notes of NRC exit meeting en 5/13/77, Gat: hell
Exh. 52, (BH00091515)

37 CPRT Results Report ISAP: II a, Reinforcing Steel in
Reacter Cavity, Rev. 1, 10/6/37.

38 Tikar memo to George did 5/4/77, Review of Definitive
Esti= ate, Gatchell Exh. 67, (500934/BH00040766)
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construction progress. Such an assignment clearly was not
censistent with a management policy that placed a high level of

; emphasis en project quality.
i

One of the most illuminating examples of the attitude towards
quality, and the qualifications of the TU QA Manager during Phase
II is provided by the deposition testimeny of Mr. Chapman
regarding the dissolutien of the cuality Surveillance Ceraittee
(OSC).39 The CSC was an original element of the TU Cuality
Assurance Program; and based en cur review of the Ceraitsee
minutes, the focus cf - the OSC during Phasa I was centered en
quality. This was censistent with the purpose of the CSC as
stated in the CPSES PSAP:''3

i '
' "The Quality Surveillance C:rai. tee provides a means

for the management of TUS: to review the status and
adequacy of the quality assurance pr: gram and the
pre]ect QA plan and := evaluate One effectiveness of'

its implementatien."

!,
Curing Phase ::, h:vever, Mr. Chapman was QA Manager and Chairman
cf the QS,C . Regarding the C::.mi :ee, Mr. Chapman testified as
follows:*-

Q. Could y:u tell us what the functions er
respensibilities of tha ::=mittee were?

A. Of course, I didn't set the coraittee up, I
don't know what its criginal charter was. ...it was

i just fer a general discussion cf ameng the management
of TUGCO/TUS!, not Just CA, but also the engineering

,

c nstruction, discussion of the various problems and
items that needed management attentien, and basically-

: it was used in that peried as sert of a pr:blem-
I selving t=cl ! guess.
l

! .

- i

i
*

Q. Can you tell us why the c:raittee was
disbanded?

39 cral deposition of David N. Chapman, Cctober 26, 1987,
pp. 131 - 133.

40 CPSIS Preliminary Safety Analysis Report, as amended
through Amendment 5, 4/5/74, p. 17.1-9. (500754)

41 Oral deposition of David N. Chapman, October 26, 1987, ;

Vol. II, pp. 131 to 132. (502318)
i

Page 5.3-13 *

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



__ _ _ _ _

A. Well, various cc=ittee =erters talked it

,

over, and we felt that = cst of us or a lot of us were,
the key people were all new and we had all =ade a'

ce=mitment to ec==unicate cpenl/, freely, one en one er
in a group as we had to, and that really if we're going
to solve problems that way, we don't need to wait until
once every two months er howcVer of ten it was that we
met. We shouldn't solve problems by cc=itteo is

basically what we had decided. We could use our ti=e
more judicieusly going about :ur =anagement functions
en a day-to-day basis with each ther.

This tes,1=eny tells us: (1) The OA Manager in Phase ::, who was
also the chairman of the OSC, did not know what the charter of
the OSC required Of the c:=ittee; and (2) He considered the
purpose of the ce=ittee was jus: to provide a forum for general
discussion among the management Of UG00/*US: of pr:Je:: ite=s
needing management attention, ne: ;ust OA. Nowhere in this
testimony is there any mentien Of Oversight of the status and
adequacy of the OA progra= :: the effe:tiveness of its
i=plementation.

In any nuclear ergani:stien, :ne f the respensibilities Of the
CA Manager is to be well infor=ed cen;erning OA requirements and

management ac::rdingly. Indeed, t is required cf
OA Manager by the PSAR ::=1 =ents,dyisto advise

In additien, hethe TUS!
would normally be the advocate and defender of QA. Hewever.

i given the Phase !! TU QA Manager's attitude towards oversight Of
the quality assurance progrs=, as illustrated abeve, it appears
little QA understanding er leadership was provided. This, in
turn, would account for a di=inished sensitivity to OA

J
rcquirements en the part of TU senior management. This does n::

i in any way relieve TU of the responsibility for pr viding
thiseversight of the effectiveness of the OA Program -

require =ent is clearly specified in Criterien :: cf Appendix B.
Rather, it appears to be the result of failure to place a well
qualified person in the positi:n cf OA Manager.

That TU =anage=ent in Phase :: lacked an appreciatien for the
i=portance of OA is also indicated in the CPRT Cc11tective
Evaluation Repert. In drawing its cenclusiens regarding TU's
historical audit progrs=, the CPRT states:

"These pr:blems (with the hist:rical audit program)
were attributed to lack of full appreciation by the
previous TUIC =anagement of the role and benefit of an

_.

..' a, CPSES PSAR, A=endment 2 dated Decerter :1, 1973,
pg.17.1-6.
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effective audit program."43
f As another example of management attitude toward QA/QC, it is

noted that in mid-1979 NRC Regien IV again became concerned
regarding the effectiveness of the QA/QC program at CPSES. In
this instance the concern centered on alleged problems with site
management and quality centrol in certain areas of construction.
Messrs. Gary and Fikar attended a meeting at the Region IV
offices on June 22, 1979 at which the NRC described their
concerns. As documented in Inspection Report 79-15,44 Region I7
states,

We did find that the allegations were essentially"
...

true. We also noted during this investigation that a
thread of continuity existed between this investigation
and others recently conducted relative to alleged
problems with site management and quality control in
certain areas of ccnstruction. there appears to be...

a morale problem which is evidenced by several of the
allegers and may be attributable, in part, to
communication problems between the workers and
supervision. In cur June 22 meeting, you indicated
that * Tu would lock into these apparent communicati:n
prob.'us along with the adequacy of QA/QC
indoct ination of plant supervision and workers and
take appropriate action to correct any weaknesses that
you detect in these areas. We intend to follow this
matter closely during subsequent inspections."-

'

As a result of tnis meeting, as well as "rumbling" heard at the; ,

site, the QA Manager, Chapman, directed that an investigation be
conducted of QC Inspector concerns.40 This investigation, which
began a few months after the above meeting with the NRC, was
conducted by.a group of QA personnel which was referred to as the
TU QA Management Review Scard. This board undertcok an extensive
program of interviews of Site QC persennel.

The results of these interviews 46 provide insight into the QC

43 Comanche Peak Response Team Collective Evaluation
Report, Revision 0, approved 12/23/87, Executive
Summary, p. 18.

44 NRC CPSES Inspection Report 79-15, dated 7/2/79

45 Deposition of David N. Chapman before the ASLB, 7/9/04,
page 35,615, (S00739)

46 Management Review Board memoranda to Chapman /Tolson dtd
10/79. Interviews with Site QC Personnel, (S00257 to
S00268/CS00381733 - CS00381799)

Page 5.3-15



4

4

<a

.

3
.

inspectors' percent. ion of the management attitude toward quality.
*

Specifically, of the twelve disciplines interviewed, one or more
repre: entatives of the following groups expressed the view that
.Ae main e=phasis at CPSES was on production, not on quality:
Electrical, Mechanical, Instrumentation, Civil and Surveillance
QC Inspectors; the QA Administrative Staff, the QA/QC Staff, and
the QC Dccumentation Staff. In addition, the com=ents of the
Protective Coatings QC Inspectors inferred a similar view was
held by that group. Three of the groups referred : the
authoritarian attitude of QC supervision. In one of these
instances it was characteri:ed as a "parent / child" rela:10nship
and in another as a "master / slave" attitude. This perception of
an authoritarian attitude is censistent with the findings Of a
study perfor=ed four and one half years later which is described
in the next section.

It should be noted that as a resu': cf actions initiated by the.

QA Maneger following this survey, there was an apparent
improv2 ment in the relations between QC personnel and their
supervision. This was evidenced by reduced allegations to the
NR : over the next two to'three years, after which the number Of
quality concerns expressed by QC personnel again increased.

A final example of the attitude Of TU =anagement towards OA is
provided by Mr. Clements' testi=0ny concerning the after-the-fact
or at-risk design verifi' cation process adopted by TU in 1977 to
expedite construction. Mr. Clements was appointed Vice
President, Nuclear with responsibility for QA in August 1980.
Shortly after assuming this position he learned of the after-the-
fact design verification process. He concluded that although

j this approach was not expressly forbidden by NRC regulations or
the CPSES QA program, it was a poor practice because there was a
high risk of QA problems. Mr. Clements expressed this concern to

a meetin in late 1980 Or 1981. As recorded inMr. Gary during
testimony,d,cMr. Clements'

Q. As best you can recall, what was the substance...

of what you told Mr. Gary then?

A. I told Mr. Gary, and I think maybe Chapman was
involved, that we felt that it put a strain on the design
verification to do it that way, but that it was legal, and
within the QA program, within 10 CFR Appendix B, and we just
.. anted him to know that we felt like that at-risk meant at

| risk.
;

.

l

.I g

47 Oral deposition of Billy Ray Clements, December 15,
1987, Vol. II, pp. 93 to 98. (502461)
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Q. When you made your position on this issue known to
Mr. Gary, what was his response?

A. Well, I've forgotten exactly but it was basically
he was in the same boat that we were, as long as that
program -- or what did we call it, the at-risk --

Q. At-risk design change verification?

A. -- design verification, as long as that meets the
criteria and as long as that meets the QA program, and as
long as that meets wi.h the NRC approval, which all those
things it did, then all QA does -- the QA department does is
make sure that they adhere to the QA program.

Based on this description, we conclude the TU attitude regarding
QA at this time was such that even if a certain policy or
procedure constituted a peor QA practice, as long as it was not
expressly forbidden, it was acceptable if it would expedite
construction. This appears to be a clear example of
subordinating concerns regarding QA to concerns regarding cost
and schedule.

Phase III

Early in 1984 in the wake of the Construction Appraisal Team
(CAT) inspection, and the continuing Atomic Safety and Licensing
Board ( AS LB) Hearings, the NRC's Executive Director of
operations had taken the unusual step of directing the Office of
Nuclear Reactor Regulation to ranage all NRC actions leading to
prompt licensing decisions with respect to CpSES.48 This action
had led to tha formation of the Technical Review Team (TRT) and
performance of their inspections / investigations. The
inspections / investigations of the TRT called the licensability of
CPSES into serious question. For example the first TRT report
states,

"You are requested to submit additional information to
the NRC, in writing, including a program and schedule
for completing a detailed and thorough assessment of
the issues identified. This program plan and its
implementation will be evaluated by the staff before
NRC considers the issuance of an operating license for

48 Safety Evaluation Report related to the operation of
Comanche Peak Steam Electric Station, Units 1 and 2,

IrJREG-0797, Supplement No. 8, February 1985, (S00745)
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Comanche Peak, Unit 1."49

This threat to the timely licensing of the nearly completed plant
appears to have dramatically changed the priorities and attitudes
of' TU management. No longer was constru_ction progress the

licensing.co And, since thenow it wasdominant priority -

quality of the completed plant was the central question,31
management's main priority became that of de=enstrating the
quality of the plant. Further, because plant quality was now in
question as a result of allegations and inspection findings
suggesting earlier inadequate implementation of QA/QC
requirements, =anagement now undertook to demonstrate that
current activities rigorously adhered to all licensing
requirements.32 In addition, to demonstrate adoption of a new QA
attitude by TU, all individuals in the TU chain of co==and having
construction QA responsibilities, from the VP level to the Site
QA Manager were replaced between March and June 1985 with
individuals from outside the company who had extensive prior
nuclear and/or QA experience.

We therefore conclude that during Phase III, because of concern
regarding the licensability of CPSES, the TU =anagement attitude
was to support the programs that directly contributed to

establishing the, licensing basis for the plant, including,QA.
5.3.3 Manacement Stvle

"Management Style" can be described as a characterization of how
management conducts its business, i=plements its policies and
reacts to external or internal stimuli. Ir. a study of an alleged
climate of intimidation of QA/QC personne L at CPfiES perf ormed by
the Idaho Nr.tional Engineering Laboratory (INEL) ,83 the reviewers
included an assessment of the management "style" at Comanche
Peak. Some of the findings of this study are quoted below:

49 Eisenhut (NRC) letter to Spence dtd 9/18/84, Comanche
Peak Review (TRT #1)

50 Oral deposition of Billy Ray Clements, Decerter 15,
! 1987, Vol. II, p. 107. (S02461)

51 See TRT reports and SSERs 7 -11 and 13

52 For exa=ple, see the description of the CPRT Program in
! Section 6.
,

53 INEL Report "Comanche Peak Steam Electric Station
Alleged Climate of Intimidation", September 1984
(S00269/CS00381800)
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"Manacement Philosochv: Given the extent and
complexity of the job environment, the primary
management role is viewed as one of control. The
management style is basically conservative with an
emphasis on error prevention. The primary venicle for
influencing -behavior and getting the job done is the
exercise of authority and, in this sense, management
has little tolerance for ambiguity or for the
questioning of supervisory demands."

"creanizational Atmosehere: There is little doubt that
.the atmosphere can be characterized as task-centered.
Getting the job done is the most important priority and
consumes much of the attention ef supervisory
personnel. The atmosphere is tense and stressful due
to the complexity of schedules and interfaces which
tend to be potentially conflictful."

"Communication: The managerant . style with regard to
communications is pri=arily downward. The t is very
little opportunity for interaction and, given some of
the above descriptiens, there is little tolerance for
deviating from information communicated downward."

The INEL study also addressed the managerial problem-solving
style. Here the reviewers note there are two basic options: fix
the immediate problem, or fix the system that caused the problem.
Regarding allegations of intimidation of QC inspectors, the study
notes that in most instances,

4

management teck the approach of fixing the" ...

immediate problems at hand rather than fixing the
system that caused the problems. They consider each .

complaint, or each set of allegations as a single and
self-contained issue to be addressed and resolved.
Indeed, they do not appear to see the relationships
between recurring patterns of cceplaints and the
inherent difficulties which reside in the management
and organizational system within which they function."

TU management responde_d to the ASLB concerning the INEL findings
on "management style"o4 stating "in several respects it was a
fair appraisal, although it is difficult to generalize over a
ten-year construction period ... ." TU also states,

4

"Our current view is that these findings, (if confirmed
...), while clearly overgeneralized, reflect a

54 TU Submittal to the ASLB dtd 6/28/85, Applicants'

Current Management Views and Management Plan for
Resolution of All Issues, (SO4067/NP00110288)
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management style that has not been ideal for handling
employee relations in the complex world of nuclear
power.today. However, we have no basis upon which to-

conclude that Applicants' prior management was not
fully committed to the quality of construction and safe
operation of the plant."

We are uncertain what TU meant in the last sentence of this
quotation. If, by "quality of construction", TU means effective
implementation of the QA program for design and construction, we
take strong exception to the portien of the above sentence that
applies to construction .- Using this definition, there is ample
basis provided in this rep _c,r for concluding that the prior TU
management and supervision ; were not "fully ec=mitted to the3

quality of construction". Similarly, if "quality of
construction" meant that QA received the same emphasis from
management as cost and schedule, we would have the same'

conclusion. Further, we do not know what a commitment to
"quality of construction" means if management is not experienced
and well informed regarding QA requirements. In short, we find
no basis for concluding TU's prior =anagement was fully committed
to the quality of construction.

Given the premise that "getting the job done, was the =cs
important priority" (a fact that T* acknowledges 5e) cc=bined with
a strongly authoritarian.=anagement, it is reasonable to conclude
that any activity likely to interfere with "getting the job done"
would either be deleted, ignored, deferred, or critically
examined and subjected to the maximum ce= premise consistent with
meeting the letter of the requirement. We believe the project
history at CPSES demonstrates this included Quality Assurance
measures.

As for personnel below the management level, =any of these had
sincere and. valid concerns regarding plant quality. However, in
an environment where "getting the job done" was the most
important priority, where communications were "primarily'

downward", and where there was "little tolerance for the...

questioning of supervisory de= ands", it is clear few QA/QC
concerns (since they inherently flow from the bottom upward) that
would impact construction progress would be transmitted very f ar
up the chain of command. Given this resistance, it is not
surprising many of the employee concerns regarding quality were
transmitted to the intervenor (CASE) er to the NRC in the form of
allegations.

.

55 We believe there were some individual exceptions to
this conclusion, but their influence was not decisive.

56 Management Views, June 28, 1985.
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5.3.4 Conclusions

Based on the priorities and attitudes of TU management discussed
above, the authoritarian TU management style, the personnel
changes effected by TU management, the views expressed by the
NRC, and the results of the TUGCO QA Management Review Board
Survey, we conclude that during the Phase II period (mid-1976 to
about 1984), TU's support of the QA effort was subordinated to
its concerns for the plant cost and schedule.

.

|
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5.4 Manacement Administrative Actions Affectina OA

This section of the report examines TU's actions over the course
of the project to determine to what extent those actions may have
contributed to the present situation. It is concluded that the
present condition was created because TU subordinated Quality
Assurance to Cost and Schedule.

5.4.1 Reclacement of TU OA Manacement.
.

Section 5.3.2 made reference to some of the changes in TU QA
management between Phases I and II. This Section describes these
changes in greater detail and presents information en the
qualifications of some of the individuals involved. This Section
also discusses the effect of the changes on the implementation of
the QA program.

Section 5.3.2 discusses some of the NRC concerns rith OA at CPSES
in the summer and early fall of 1976. During this time, Messrs.
Bradley and Schmidt attended meetings with the NRC to discuss
those concerns and made commitments to actions to resolve these
concerns. A very short time after the September 3, 1976 meeting

! with the NRC, the QA Manager, Mr. Schmidt, was appointed Project
Manager of CPSES, replacing Mr. Caudle. As shown in Sectier
5.3.2, Mr. Schmidt had a =cre positive attitude towards CA : nan
Mr. Caudle. Mr. Schmidt's replacement as QA Manager was Mr.
Chapman.

At this point it is informative to summari::e the QA experience of
Mr. Schmidt when he left the position and the experience of Mr.
Chapman when was he was appointed to the position.

Mr. Schmidtl

o Served in position in CA for five years,
o Looked at QA programs of about five other nuclear

utilities.
o Became a member of an industry group of QA managers.
o Attended training sessions on QA sponsored by Edison

Electric Institute and others.
o Attended several meetings with NRC regarding QA

(Regional meetings and in Bethesda),
o Employed a consulting firm to assist in preparing the

TU QA program.
1

1 *

,

1 Oral deposition of Homer C. Schmidt, November 24, 1987,
Vol. II, pp. 76 to 88. (SO2359)j
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2g , ChaemAD
,

o Attended required TU indoctrination training on QA for
persons associated with nuclear project.

o Audited by QA during period he was in charge'of files.

In ' other words, Mr. Chapman had no more qualifications in the
area of QA at the time he replaced Mr. Schmidt than would be
typical for any of the other engineers assigned to the nuclear
project. In view of,the limited nuclear experience available
within TU, one =ust ask why Mr. Schmidt's position.was not filled
with an experienced nuclear QA manager from outside TU or one of
the relatively more experienced individuals from .inside the QA
department e.g., Vega, Beren, Milam, Tolson? Although TU-

officials were_ generally lacking in nuclear or QA experience from.
'

any source other than their work at CPSES, any one of the ether -3
,

TU QA individuals at least already had several years of QA'

experience at CPSES. In terms of fully supporting the quality
effort at CPSES, we find TU's failure to appoint a QA-experienced
successor to Mr. Schmidt to be a major error on the part of TU
senior management.

Mr. Schmidt had no nere experience when he assumed the position
of QA Manager than did Mr. Chapman. The difference, of course,
fs that at the time Mr. Schmidt was appointed to the position,
the project was just beginning, formal QA efforts were just
evolving as a result of new NRC regulations and guidance, and the
beginning of CPSES construction was more than three years away.
When Mr. Chapman was appointed to the positi'en of QA Manager,

I construction had been under way almost two years and was
proceeding at a high rate. Indeed, Mr. Chapman was appointed to
the position at-a time when, as previously noted, TU was very
concerned about cost overruns and schedule slippages, and was,
taking determined action to prevent further erosion of cost and
schedule goals. Thus, the person entering the position of QA
Manager at this time needed experience at least comparable to
what Mr. Schmidt had accumulated by that time.

Even without extensive prior QA experience, Mr. Chapman might
have been able to more effectively carry out the responsibilities
of QA Manager had he had the benefit of an orientation concerning
the position from M.. Schmidt. That such an orientation did not
occur is apparent from Mr. Chapman's testimony.3

Q. Did you have any discussions with Mr. Schmidt
during this period of time?

2 Oral deposition of David Chapman, October 26, 1987,
Vol. I, pp. 53 to 58. (S02317)

3 Ibid, p. 51. (S02317)
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A. Which period of time?

Q. When you first assumed the job as manager of
quality assurance?

A. Yes.

Q. Is this in that transitional nature, in other
words, trying to learn frc= Mr. Schmidt what your
responsibilities were?

A. No.

.

.

.

Q. You didn't have any discussions, though, with
Mr. Schmidt in terms of finding out what he had done as
the prior quality assurance manager?

A. I might have had casual conversations but
nothing major.

Regarding qualifications, Mr. Chapman's testimony also indicates
that after he assumed the position of QA =anager, he also read a
number of documents pertaining to QA, such as Regulatory Guides,
ANSI standards and the section of the PSAR dealing with QA.' As
indicated in Section 5.3. 2, however, his reading did not include
the sections dealing with responsibilities cnd functions of the
Quality Surveillance Committee (QSC), of which he was the
chairman. This can be contrasted with the actions of Schmidt
who, when he was QA Manager, conducted a refresher training
session for the members of the QSC regarding its responsibilities
and functions (see Section 5.3.2) Absent the knowledge of the
purpose and function of the QSC, Mr. Chapman acquiesced in its
dissolution.

The CPRT Collective Evaluation Report makes the following
statement regarding Mr. Chapman's qualifications:5

"The historical TU Electric Manager, QA, while having
extensive experience and adequate education, had no
nuclear or QA experience prior to his assign =ent to the

4 Ibid, pp. 59 to 60. (S02317)
.

6 Comanche Peak Response Team Collective Evaluation
'

Report, Revision 0, dated 12/13/87, Part IV , , p . 11.
(S02449)

\
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project. This would have been of lesser concern had
key members of his staff and other TU Electric
persennel had more extensive nuclear and QA experience.
However, as described above, there was a lack of
nuclear and QA experience on the part of TU Electric
personnel assigned to the project."

As noted in ' Section 5.3, TU had sericus concerns regarding
project cost over-runs and schedule slippages during the second
half of 1976. In addition, in late 1976, Mr. Fikar was appointed
to the position of WSI VP, Cesign and Construction, replacing
Mr. Bradley, who was assigned to a position cutside the CPSES
construction effort. In this position, Mr. Fikar was responsible
for the construction cf CPIES, and cbvicusly was vitally
interested in avoiding further over-runs or schedule slippages.
On January 6, 1977, Mr. Fika: attended a meetina at the CPSES
site to discuss problems between TUCCO CA and Brown & Rect
construction.6

One of the problems discussed was the processing of Discrepancy
Disposition Reports (DDRs), particularly as regards specifying
corrective and preventive acti::n. An indication of Mr. Fikar's
appreciation of QA problems is provided by his reported remarks
following a lengthy discussion of DDR closecut proble=s. In this
instance, he is reported to have said, "I don't believe it. How
could we spend two weeks and many manheurs to close out some
simple unimportant items such as seme of these. What are we
going to do to correct it?" Uhat Mr. Fikar did not understand
was that the underlying issue was not how to deal with the
individual "simple unimportant" problems, but the fundamental QA
issue of the proper approach to dealing with corrective and
preventive action for all problems. Because he did not
understand this, he did not understand why a great deal of effort
had been required to resolve th's items. Mr. Fikar's reaction to
this discussion is also con:sistent with one of the INEL
conclusions regarding management style cited in Section 5.3.3:
specifically, the characteristic of dealing with the immediate
issues and neglecting the underlying c.ause.

Later in the meeting a B&R representative summari;:es B&R

Construction's position that if they followed TUCCO QA
requirements, in : ,e next few years we would spend many"

...

millions of TUSI's money to achieve perfection in lieu of
acceptable quality. For instance, TUGCC QA has requested a
calibration building in excess of $140,000.00 which we knew is
not required and are now making studies to see what an acceptable
building would cest." The B&R minutes of this meeting clearly
indicate Mr. Fikar sided with B&R en this issue. Mr. Fikar's

6 Dodd (B&R) memo to Ashley (B&R) dtd 1/7/77, Summary
Meeting - 1/6/77, Gatchell Exh. 38, (S00934)
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support of B&R construction is also confirmed a few weeks later
by the previously mentioned transfer of the Site QA Supervisor
(Milam) to a position on the construction staff.7

According to Mr. Gatchell's deposition, the Site QA Manager was'

transferred because his conscientious QA ef forts were impairing
construction progress.8 At least a portion of the philosophical
problem is illustrated by the minutes of the above January 1977
meeting with Mr. Fikar, where Milam states that all identified
deficiencios should be reported by QA/QC regardless of apparent
significance. The point being that Engineering should decide

i what is i=portant, no QA/QC -- a view also endorsed by Mr. Vega
in his deposition.9 Mr. Milam also appeared to hold the view l

that construction should not proceed until deficiencies were
properly corrected. The view taken by B&R was that B&R QA/QC
supervision could decide what was significant and could accept a
less co=prehensive response in such cases. This view, of course, ,

had a lesser impact on the progress of construction. '

The QA Manager at the time of Mr. Milam's transfer (Chapman) has
testified Mr. Milam was transferred because he had trouble
dea' ling with people.10 The testinony in this instance provides
insight as to the Phase !! TU QA =anager's attitude toward QA.

'
Q When you say he was ha/ing problems dealing

with people, would you elaborate on that, please?

A Well, he was kind of feisty and reacted -- he
did not suffer what he considered to be ignorance or
sloth well. He did not have a lot of patience with
people who who he felt =ight not have the right----

the right attitude about the quality of a nuclear power
plant.

7 While Mr. Chapman stctes the decision to transfer Milam
was his, he also acknowledges he consulted with Messrs.
Gary and Fikar on his decision, Oral Deposition of
David Chapman, October 26, 1987, Vol. I, p. 77.

(S02317)
8 Oral deposition of Charles Henry Gatchell, July 23,

1987, p. 141, (S00932)

9 Oral deposition of Antonio Vega, October 8, 1987, p.
125 (501371)

10 Oral deposition of David Chapman, October 26, 1987, p.
74. (S02317)

~
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Q Mr. Chapman, isn't that the type of
individual that you want as a quality assurance
e=ployee?

A Yes. I say yes. I also want somebody that
can deal wita people, also.

About nine =cnths after the replacement of Mr. Mila= as TU Site
QA Supervisor, the CPSES project was reorganized. In this
reorganization Mr. J. B. George was named Project General Manager.

and the former TU Project Manager, Mr. Schmidt, was assigned to
the position of Director, Nuclear Services. It should be recalled
that Schmidt was the former TU QA Manager -- who was appointed
Project Manager by Mr. Bradley during a period when TU was trying
to re-establish the NRC's confidence in the QA Program at CPSES.
Thus, during 1977 two of the persons in the crganization most
knowledgeable concerning QA requirements were placed in positiens
where their QA knowledge would not impair ccnstruction progress.

Mr. Tolson was the replacement for Mr. Milam as TU Site QA
Supervisor. He held this positien frem about January 1977 to
March 1984, when he was replaced by Mr. Vega. Mr. Tolson brought
a new atti ude to th'e job, as illustrated by the following
examples.

While B&R construction had difficulty with Mr. Milam because they
believed he was too strict, other documents suggest B&R QA had
difficulty with Mr. Tolsen because he was not strict enough.'

This is particularly illustrated by Attac;uents 2 and 3 to a
letter from Munisteri of B&R to Gary.11 These attachments,
written from the B&R perspective describe an incident where Mr.
Tolson directed that unacceptable inspection results on soil
compaction be accepted, that the responsible B&R Civil QC

'

Supervisors be transferred and that in the future, Civil QC wculd
report to TU.

The attachments to a memcrandum from Tolson to K11 mis:12 describe
a concern by the B&R Site QA Manager regarding plant
licenseability because nonconforming conditions (two specific
examples are cited) are being dispositioned without providing
documented traceability to the applicable design references,
calculations and analyses. Mr. Tolson responds by stating he
does not have a problem with the examples and believes that

11 J. Munisteri, B&R, confidential letter to R. Gary, TU,
dated May 11, 1978, with attachments (S00105).

12 R. Tolson, TU, memorandum to R. Klimist, B&R, dated
March 18, 1980, with attachments (S00491).

|
| Page 5.4-6

|

_



.

routine audits will assure the design control loop is properly
closed. He does, however, request the TU audit organi::ation to
audit these two specific examples but does nothing to prevent

l3
recurrence of such instances. Mr. Vega's response to Klimist
confir=s that audits of the two specific items will be performed
and generally reflects a greater appreciation of the
requirements. These two items were addressed in Audit TGH-13.14
One item was closed. The second item was to be "examined in the
follovuo audit." The followup audits, TGH-15,15 TGH-19,16 and

17 have no reference to resolution of this nonconformingTGH-20
item. Therefore, even the specifically identified items were not
resolved. This does not indicate a program likely to identify
cther deficiencies in the design change procecs. It is clear,
however, that design traceability ultimately became a significant
issue for CPSES Unit i licensing as evidenced by the formation of
the Design Adequacy Program as one of the two major efforts under
CPRT.

Another example of Mr. Tolson's expedient approach to QA is
provided by his combative respense to some audit deficiencies
identified in his area of responsibility. One example is

provided by Mr. Tolson's response to Deficiency No. 5 in Audit
18 In ,this instance it was found that a design changeTCP-12

issued to correct the identification of the cable reel used in
certain work was recorded on the "pull" card but not on the
associated "megger" and "termination" cards. In addition, the QC

inspection report, which required verification of cable and
termination card agreement was marked "satisfactory" even though
the correct cable reel number was not marked on the "termination
card". As ni Site QA superviscr, Mr. Tolson's initial response
deserves quoting:

|

13 A. Vega, TU, memorandum to R. Klinist, B&R, dated March
26, 1989 (S00490).

14 Letter f rom D.N. Chapman, TU, to H.R. Rock, G&H, dated
i

May 30, 1980, Subject TGH-13 (S00534) CS 00391930

l 15 Letter f rom D.N. Chapman, TU, to H.R. Rock, G&H, dated
October 23, 1980, Subject TGH-15(S00584) CS 0040363

i

i

f 16 Letter f rom D.N. Chapman, TU, to N. Keddis, G&H, dated
! August 12, 1982, Subject TGH-19 (S00566) CS 00040236

17 Letter from D.N. Chapman, TU, to N. Keddis, G&H, dated
January 11, 1983, Subject TOH-20(500562) CS 00040209

18 R. Tolson, TU, memo to D. Chapman, TU, dated October
21, 1980 (S00922).
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"We do not plan to take corrective or preventive action |

for this item. By way of explanation, the cable pull ;

card and/or QC Inspection Reports are the primary |
records in the cable arena. The meggar (sic) and I
termination cards are of secondary importance and
virtually insignificant from a QA Records viewpoint.

"
...

The response provides useful insight into Mr. Tolson's attitude
toward providing correct records. In addition, his response
fails to F.ddress the specific requirement to verify agreement
between the cable and the cable termination card. Because Mr.
Tolson did not respond to this last item, the TU QA Manager
requested a further response addressing this issue. Mr. Tolson's
response to this was, "No corrective action of this identified
item is planned as we do not consider this a deficiency." Mr.
Tolson then provided two paragraphs of what appe.rs to be
rationali::ation for not meeting a simple and straightforward
records require =ent. We have not found documents showing any
further disposition of this issue.

Another example of Mr. Tclson's approach to audit findings in his
area of responsibility is provided by Audit Report TCP-74 and Mr.
Tolsen's resconse to item six (the only deficiency acplicable to
his area)19,70 This , finding relates to a proced'ure used by
Design Change verification (DCV) personnel to review electrical
design changes as shown on Design Change Authorizations (DCAs)
and verify their incorporation into the physical plant. The
deficiency is that the DCV personnel had been verbally directed

! to review only the DCAs which were "= cst important", but had not
received training or indoctrination to identify DCAs by degree of
importance. Mr. Tolson's response is blunt and pugnacious:

"We do not agree that this is a deficiency for the
reasons stated below. We also note that there is no
logical tie between the requirement stated and the
find!n7 and we therefore conclude that we are
addressing an opinion."

,

( Mr. Tc2sen then argues the system must be flexible, but also
; gives crecific examples of DCAs that do not affect plant safety.

He does add, however, that each safety related DCA is reviewed
and "statused".

!

19 D. Chapman, TU, audit report to J. Merritt, TU, dated
August 1, 1983 (S01056).

20 R. Tolson, TU, =emo to D. Chapman, TU, dated August 23,
1983 (501061),
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Apparently, as a result of Mr. Tolson's statement that all safety
related DCAs are reviewed, the deficiency is closed. The fact
Mr. Tolson considers it only an opinion of the auditor that DCV
personnel should have training or indoctrination on what is "most
important" is revealing as to the TU Site QA supervisor's
attitude toward QA requirements. The supervisor's response is
also inf ormative in that it states the DCV effort developed from
a concern that the volume of design changes at CPSES created the
possibility that some required QC inspections may not have been
accomplished. The issue of a large volume of design changes u
discussed further in Section 5.4.3.

Another assessment of Mr. Tolson's attitude toward QA
requirements is provided by Mr. Joseph Lipinsky. Mr. Lipinsky
was an engineer for a coatings (paint) application ec=pany and,
at the request of TU, performed a study of the adequacy of the
coatings program at CPSES. Mr. Lipinsky recorded in his
testimony before the ASL3,'l that upon reporting to TU that his
preli=inary findings indicated several potential problems, he
found Mr. Tolson's attitude toward his findings unexpected and
inappropriate for a QA Supervisor.

Mr. Tolson's expedient approach to QA/QC matters was not lost on
QA/QC personnel. As a result, numerous allegations of poor
quality construction wer.e forwarded to and investigated by the
NRC during this phase. For example, in May and June 1979, the
NRC Region IV Office performed an investigation of allegations of
poor construction practices. In the cover letter forwarding the
results of the investigation to TU,'2 Region IV states,

"We also noted during this investigation that a thread
of continuity existed between this investigation and
others recently conducted relative to alleged problems
with site management and quality control in certain
areas of construction. when these allegations are...

i taken collectively, there appears to be a morale
l problem which is evidenced by several of the allegers
! and =ay be attributable, in part, to communication

problems between the workers and supervision."

| As noted in Section 5.3.2, these NRC concerns led to the ~U

[
survey of QC inspectors conducted by the ~UGC0 QA Management
Review Board. It will be recalled the results of these surveys
indicated a widespread belief among the interviewed inspectors

i

21 Testiuony of Joseph J. Lipinsky before the Atomic
Safety and Licensing Board, Docket 50-445/446, NP 0015-
1480, page 8. (SO4065)

22 NRC CPSES Inspection Report No.- 79-15, dated July 2,
1979.
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that the e=phasis on the project was en productien, not quality.
In addition, the survey indicated many of the QC inspectors were
concerned because an incrdinate number of the deficiencies they
had identified were subsequently dispositioned "use-as-is" by
engineering without a reasonable explanation as to why the
deficiency was acceptable. Both of these concerns expressad by
the QC Inspectors, as well as the numerous allegations concerning
peor quality construction, indicate the actions of TU Project and
QA/QC =anagement had created the perceptien that quality was
being subordinated to censiderati:ns of cost and schedule. Since
this perceptien was widely held among the first line workers
charged with inspecting for ccnformance to quality requirements,
we believe the perception was valid.

Other examples of the attitude toward QA of the TU Site CA
Supervisor during Phase II are provided b7 the TCP-66 Audit and
the T-Shirt incidents. The report of the investigation of the
TCP-66 Audit incident 23 discloses the following:

o "The person accused of intimidation (Telsen)24 has a
strong personality and all parties who have had
dealings with him indicate that his nor=al demeanor in
meetings and discussions is for him to come en strong
and abrasiva. Depending On the personality of whom he
is dealing 'with, his manner could be censidered
intimidating."

o "He has told his pecple to quit taking issue with QA
persennel and wait until an audit repor*. comes out."

This last conclusien indicates it was not an unusual practice for
Tolsen's Site QA/QC persennel to take issue with the TU Dallas QA
auditors. Inas=uch as both groups are supposed to be working
toward the same goal, we consider it inappropriate that Site
CA/QC should be taking issue with the findings of the Dallas QA
auditors. If Site QA/QC was to be involved in disagreements, we
believe such disputes ner= ally shculd have been with Constructicn
and/or Engineering, not other branches of the QA crganization.
The most prominent incidents involving the TU Site QA Superviser
during Phase II involved disputes with QA/QC personnel (or B&R
personnel who argued that a condition did not meet
specifications) rather than Construction. The TU - Q A Manager
permitted this behavior to continue.

23 Report en Allegations of cover-up and Intimidation by
TUGCO, Dallas Quality Assurance, S/19/33, p. 9,

(SO2447/CS00151302)

24 Videctaped Deposition of Roland F. Coto', 9/10/37, p.
31, (S02465)
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Although this attitude was shared or tolerated by the TU QA
Manager, it did not necessarily extend to the individual to whom
he reported after August 1980, the Vice President, Nuclear
(Clements), who also had responsibility for QA. This is
indicated by the vigorous investigation of the TCP-66 Audit
incident ordered by Clements, and his close personal interest and
involvement. At the conclusion of the investigation Clements
held a meeting with the TU QA professional staf f to discuss the
results of the investigation of the TCP-66 Audit. The minutes of

25 indicate Clements met with Mr. Tolson and infor.edthis meeting
j him that his behavior during this incident was inappropriate.26

That the attitude of the TU Site QA Supervisor continued to be a
problem for Site QC personnel is further illustrated by the T-
Shirt incident. In his deposition for the ASL3 Mr. Tolson states
his belief that the incident was directed personally against
him.27

Q What kind of display? What is your
,

perception of what this display was'

A I took that as a personal slap at me and my
of'fice.

That this TU Site QA/QC attitude persisted until Mr. Tolson's
reassignment out of QA in early 1984 is demonstrated by the
interviews of Electrical QC inspectors conducted by Mr. Grier on
March 8 and 9, 1984.28 These interviews disclosed the sane
concerns mentioned in the earlier survey of QC inspectors. In
addition, three fourths of the inspectors interviewed believed
that inspection procedures were changed too frequently and that
the changes had been in the direction of relaxing requirements.

25 Report on A11egatiens of Cover-up and Intimidation by
TUGCO, Dallas Quality Assurance, 8/19/83,

'

(SO2447/CS00151802)

26 Although the vigorous actions of the VP Nuclear can be
complimented in this instance, it should be noted that
they occurred in mid-19 8 3 when the NRC and ASL3 were
already expressing serious concerns regarding CC
inspector intimidation and harassment.

27 Depositien of Ronald D.Tolson, July 10, 1984, p.
40,551. (S00740)

28 Grier memo to Tcison dtd 3/15/84, Interviews of
Electrical QC Inspectors, Safeguards Building Task
Force, Vega October 13, 1987 deposition Exhibit 538,

~

(S 01374/PT0092154 0)
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Further understanding of the image . projected by Mr. Tolson is
provided by the testimony of Mr. Clements,29

Q. All right. Did you ever reach the conclusion
that Mr..Tolson had some personality problems? By
that I mean in terms of dealing with doing his
job.

A. Tolson was what we'd call a real construction
'

man. And I's, talking about the big boots and the
hard hat and so forth. He was one of the best QC
guys I've ever seen, but after seven years down
there, Chapman and I came to the conclusion that
he needed to be transferred.

.

.

.

Q. All right. You've probably already answered
this in a different form but let me cover it
anyway. Did you ever see any . evidence. that Mr.
Tolson had sacrificed QA at the -- for or in favor
of the construction schedule?

.

A. I just told you that Mr. Chapman Mr.--

Tolson is one of the best QC men I'"e ever seen
and that wouldn't be consistent with what I just-

said.

Q. Wouldn't be consistent. All right. But when
you said he was a construction a real--

construction man, I sort of had the impression
that he is one who took a strong interest in
seeing that the construction schedule was
=aintained and that the plant was built.

| A. He had nothing to do with cost and schedule
whatsoever.

i

Q. All right.

trf ng to paint a picture of a manA. I'm just i

well, is kind of a rough and tough: that --

character on the outside. He really wasn't, but
he gave the impression that he was.

|

|

|

|

|
29 Oral deposition of Billy Ray Clements, December 15,

1987, Vol. II, pp. 174 to 175. (S02461)
'
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Thus, even the Vice President, Nuclear (Mr. Clements) grants that
Mr. Tolson presented the image of a "rough and tough character"-
- an image that would be intimidating to some individuals.
Although Mr. Clements perceived Mr. Tolsen's lack of concern for
schedule, the working level QC inspectors were in a far better
position to =ake such a judgement, and did, on more than one
occasion.

A further measurement of the effectiveness of the TU QA/QC effort
during this phase is provided by the report of the NRC's Special
Review Team. This team conducted an inspection at CPSES in April
1984, a few weeks after Mr. Vega replaced Mr. Telsen as TU site
QA Manager. A portion of the inspection was devoted to formal
interviews of QC personnel (five management personnel ,and 23
inspectors). Regarding co=unications, the report states,;0

"Many of the inspectors indicated that ec==unications
were improving and the assign =ent of the new site OA
manager was a positive step in improving co= uni-
cations. It was clear that some c0==unications
problems had existed in the past and rapport between
inspectors and their management had been strained
previously in set:e areas. Oc=unications in the ASME
code construction area ar:pe ared to be exceptionally
positive."

Thus, it is clear that under Mr. Telson, c ==unications between
QC inspectors and their supervisicn was poor and the relation-
ships between these two groups were strained. Such conditions
are fully consistent with an authoritarian management style that
does not want to hear about quality problems and is disposed
toward minimi::ing the significance of these of which it does
beco=e aware. It is also clear that the QC inspectors believed
their work situation had i= proved with the arrival of Mr. Vega.
It is also a measure of W perf crmance that ce=unications were
considered "exceptionally positive" in the ASME area where TU did
not have technical jurisdiction.

Based on the foregoing, we conclude that late in Phase I and
early in Phase II, responsible W manage =ent perceived that
overly conscientious i=plementation of the CPSES QA Program was
adversely i=pacting construction progress, and hence, ces and

schedule. Accordingly, TU =anagement decided to reassign the
conscientious TU Site CA Supervisor to a non-QA position and
replace hi= with an individual who had a more "cccperative"
attitude toward construction. The preceding discussion has shown
that the individual selected was less dedicated to rigercus
application of QA requirements than his predecessor and was

30 Eisenhut (NRC) letter to Spence dtd 7/13/34, Comanche
Peak Special Review Team Report, p. 62
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frequently involved in disagreements with those who scught
rigorous implementation. In addition, his position and his
personality could be perceived as intimidating by sc=e
individuals who did not agree with his interpretation of QA
requirements. That this individual remained in his position for
over seven years de=cnstrates that TU =anagement was satisfied
with his attitude and his perfor=ance.

5.4.2 TU Assu=ctier Of Manacement of Site C A /CC
Prcers=.

On January 3, 19,s, (.eGCO) assumed the everall technical..

management of CA/QC functicns for CPSES except for those
activities under the jurisdiction of the ASME Code, Section III,
Division 1.3- This respensibility previcusly had been assigned
to B&R. The practical effect of this change, as shewn by the
organication chart attached to the referenced letter, was that
the B&R QA, QC and Vender Surveillance functions located at the
CPSES site would new repcrt to the TU Site QA Superviscr, Mr.
Tolson, instead of to the B&R QA Manager located in Houston.

Some of the reasons f:r this change accear in a Ga=cn te
Munisteri memorandum dated Cecember 12, 195i.32 A central issue
appears to be B&R's desire to use its generic precedures versus
TU's desire that the precedures be custc=i:ed to the needs of
CPSES. In his depcsitien, Mr. Vega states that the development
of precedures acceptable to TU was the overwhelming ressen for
the change.33 Review of the Ga cn =emo, however, it.dicates there
were ether sources of friction between B&R and TU; for example,

t
"B&R QA has been increasingly concerned by an apparent
growing attitude by TUGCO to run all phases of the
project. withcut regard to nor=al crgani:ation and
planned progrs=s. Thus at a meeting at the site en
November 15 B&R cc=plained to Mr. Chapman about Mr.
Tolson giving direct orders to B&R QA personnel rather
than through appr priate B&R QA super /ision and abcut
Mr. Tolson directly establishing a meeting relative to
planning for cold weather concrete placement centr:1."

The reorgani:ation, therefore, would not only selve the problems
associated with precedures, but would give TU Site QA, direct
control over =cs site CA/QC activities.

31 R. Gary, TU, letter to J. Munisteri, B&R, dated January
3, 1978 with attachments (S00102).

32 T. Ga=on, B&R, me=o to J. Munisteri, B&R, dated
Dece=ber 12, 1977 (S00101).

33 Oral deposition of Antonio Vega, Oct ber 8, 1987, p. 156
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At first glance, TU's assumption of the management of site QA/QC
=ight appear to be a positive step with regard to improving
project quality. Indeed, based on the documents we have
reviewed, when Mr. Milam was TU QA Site Supervisor, such an
action clearly =ay have had a positive effect on project quality
if the appropriate separation between QA and cost and schedule
pressures had been provided. Under Mr. Tolson, however, it led
to a condition where many QC personnel believed that production
was more important than, quality. This condition would persist,
off and on, for six years.

5.4.3. Manacenent Accectance of Risk to Maintain
"

Const--Jct ion Procress .

Concerned with lagging schedules, TU =anagement adopted methods
of handling field-originated design changes at CPSES which were
intended to maintain construction progress, but entailed a degree
of risk. Criterion III, Design Control, of Appendix 3 to
10CFR50, requires that,

"Design changes, including field changes, srall be
subject to design control =easures ce==ensuraue with
those applied to the criginal design and be approved by
the organization that performed the original design,

unless the applicant designates another responsible
organization."

Since TU did not designate "another responsible organization",
all field-originated design changes required review by the
original design organization. For many of these changes, the
original designer was G&H.

I

i A policy adopted by TU for expedited handling of field changes34

| .at CPSES was to permit construction to continue i==ediately
following on-site preliminary engineering review and approval of
these changes, and prior to final design review. The risks

i associated with this approach are:

(1) Detailed review by the original design organi:ation =ay
disclose the change was not acceptable. In such a
case, additional costs and delays may be incurred as a
result of the need to redesign and modify the affected
component.

_

34 At the suggestion of B&R QA. See Minutes of Project
Status Review Management Meeting, October 13, 1976,

,

(SO4016A/BH00210621)
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(2) operating in the environmert of construction pressure,
the on-site engineering review may be biased toward
simply approving design changes so that construction

_ ould, of ecurse,may proceed. Such an attitude w
increase the proportion of field changes that would
require subsequent rework. Also, there would be
additional pressure on the engineers performing the
final review to accept nonconforming conditiens to

avoid the necescity for rework.
'

(3) If there are numerous field changes and they are not
promptly reviewed by the original design,organi:ation,
a large backlog would accumulate. As the backlog grew,
the more likely it would become that' field changes
would be made to components already incorporating field

f changes that have not yet received final review and
approval. 11ot only does this increase the magnitude of
any possible rework, but it also makes it more
difficult to know exactly what the approved design is
at any given! time, or if it is really acceptable.

At least two other types of documents were used at CPSIS to
record approval of deviations from the original designs:
Nonconformance Reports - (NCRs)1 and Compenent Modification Cards
(CMCs).

1

NCRs were normally generated when a component was inspected by QC-

j and found to be nonconforming with respect to some inspection
attribute. If the project thought a nonconformance might not be
functionally significant, the NCR could be referred to the
original design organi:ation for review. If this review
indicated the nonconformance was not functionally significant,
the NCR could be dispositioned "Use As Is". This meant that no
repair, modification or replacement was necessary. Such ai

deviation, therefore, effectively became an accepted designed
change for that component.

CMCs were primarily used in conjunction with drawings which'

normallyshowed "typical" designs of certain components --

supports or hangers for piping, cable trays, conduits or HVAC
ducts and components. If the hanger or support could be used
exactly as shown in the design (and was used in the proper'

j- application), engineering review was not required. In many
instances, however, local congestion and/or interferences would
require some modification of a "typical" design. In such a case,

!

engineering review by the original design organization was
required to assure the adequacy of the modified design.
NCRs and CMCs referred to the design organization therefore, were
rimply other for:s of field-originated design change requests,
and TU applied the same method of operation to processing these

.
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changes as it did to conventional field changes. TU recognized
and accepted the risk inherent in this approach, as is apparent
from several documents:

In a letter from Hersperger, G&H, to Schmidt of July 18, 1977,35
Mr. Hersperger states that effective July 13, 1977, the G&H
resident engineer at CPSES will have authority to approve
construction nonconformances prior to the approval and design
review of these nonconformances by G&H's Engineering Department.
Hr. Hersperger adds,

"This new policy is being implemented at TUSI's
request, based on their receipt of verbal expressiens
of acceptance from the NRC, and, is intended to
expedite the resolution of construction problems
J. olving engineering review. It is understood by G&H
tnat TUSI recogni:es and-accepts the risks of potential
backfitting which this new policy may give rise to in
the future."

That TU was aware of the risk involved in adopting this policy is
shown bv the testimony of Mr. Vega. In his deposition he
stated,3%

i

"We [QA] expressed a concern that this was going to
place additional emphasis or we were going to have to ;

put additional e=phasis on the tracking mechanisms for '

the CMCs in that we had to assure that these CMOs, if
found unacceptable, would result in a rework relevant ;

te what was approved which had been then later found to
be unacceptable.

"The second item was that we expressed to our
management the awareness that it was extre=ely
i=pertant to make sure that this approach did not in
any way detract from the thoroughness of the design !

'

review when it was done later in New York. So, having
expressed these concerns and then committed to making
sure that the proper controls were in pla'ce, we agreed
to implement this policy."

The memo from Ainsworth to Vega dated October 7, 1977,37 records
i

:
|#

35 R. Hersperger, G&H, letter to H. Schmidt, TU, dated
July 18, 1977 (S00908).! '

36 Oral deposition of Antonio Vega, October 8, 1987, p.
136. (S01371)

i 37 J. Ainsworth, TU, memo to A. Vega, TU, dated October 7, ,

, 1977 (S00394). !
'

f
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TU approval of issuance of drawings or specifications for
construction which contain minor errors. The memo adds,'

"TUSI can cbtain significant advantages if these
immediatelydocuments are issued to the field -

followed by a DC-DDA."

Thus, in their desire to adhere to the construction schedule, TU
authori::es the issuance of drawings and specifications containing
known errors for client approval, and construction. Such a
process is not one which favors the quality of construction.
First, it is obvicusly not goed quality practice to issue
drawings which are known to contain errors because these errors
could be translated into hardware. Second, even if the errors
are accurately tracked and are not translated into hardware, the
need to track these avoidable errors adds to the burden of the
administrative system established to track unavoidable errors.,

And third, it is clearly a peer policy to allow designers to
issue drawings containing known errers because this may then
becc=e the norm. For the above reasons, we conclude this policy
subordinated consideration of goed quality practices to

consideration of schedule.,

The Report of the 1978 MAC Audit of CPSES38 directly addresses
the issue of field changes. Paragraph III of Appendix B of the
report states,

;

"The present system of expediting field changes by-

referring design changes to the original design
organization for approval after the fact does not meet
the intent of 10CFR50 Appendix B nor of ANSI N45.2.11,
which require that field changes be subject to design

,

centrols commensurate with those exercised en the
original design. TUGCo audits have already disclosed
that the Architect / Engineer has not been reviewing
field originated changes on a concurrent basis, thus

i the design engineer's comments may be received after
the specific construction work is complete resulting in
possible loss of design integrity, undue pressure en

i the designer to justify what has been done, loss of
i designer responsibility or possible extensive repairs.
! It is recommended that a systas for expediting review
,

and approval by the original designer be established en
! all safety related changes using telephone, telecopier

or telex as necessary to coordinate and document change
;

approvals."$

,

,

t

f 38 J. Jackson, MAC, letter to P. Brittain, TU, dated May
17, 1978, with Attachments (M00041).
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39The TU internal response to this finding was to reject it on
the basis that TU had not experienced any significant problems
thus far.

TU's position on the issue of unreviewed CMCs is stated in the TU
response to Audit TCP-18.40 The deficiency identified by the
audit was as follows:

"Measures have not been established for design review
of CMC's in the Pipe Support Design Group (PSDG). No
schedule has been _ established for these activities.
Particular concern is extended due to CMC's being
approved without supporting calculations and the nature
of some CMC's involving the turned-over demineralized

"water system. ....

TU's response was:

"TUSI =anagement accepts the liability of approving
field design changes without supporting documentation.
This direction has been established in order to support
construction activities and is proceeding accordingly.
We acknowledge the regulatory position that all field ,

design changes =ust be reviewed / approved by the
original design organi:ation and subsequently
scrutinized by an' independent design verification
function.

,

"Where CMC's are issued without supporting r

calculations, such engineering documentation will be
generated in the review cycle as applicable for
significant changes. All such evaluations will be
independently verified."

Here again, TU is saying "build it now, check it later" while
acknowledging there is potential rework liability associated with

! this approach.
.

As disclosed by the CPRT Corre:tise Action progra= on large bore
piping and pipe supports (e.ncussed later in this section),
significant rework was required. The NRC Safety Evaluation
Report Supplement which addresses large and s=all bore piping and

, ,

|

; 39 R. Gary & L. Fikar, TU =e=o to P. Brittain, TU, dated
July 11, 1978 (M00042).

40 J. Merritt and M. McBay, TU, =e=o to D. Chap =an, TU,
dated Feb. 4, 1981 (S01005).

*
,

A
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pipe supports (SSER 14),41 describes the underlying cause as
follcws:

in the piping and pipe support area, significant"
...

design changes were i=plemented during construction to
expedite hardware installation. Although the field
designs and design changes did not necessarily result
in an unacceptable design, the type of changes, in many
cases, invalidated the the analytical assu=ptions made
in the supporting calculations and thus caused a
deficiency in the supporting calculations. Specific
analysis methods to reconcile these designs did not
exist to guide the designers censistently in their
work. As a result, analytical justification was
difficult and would have required extensive reanalysis,
advanced analytical techniques, or experimental tests
te adequately qualify the designs. The applicant's use
of engineering judgment at the time to qualify the
designs was fcund unac=1ptacle because the designs
transgressed the limits of standard industry practice
into an area where that judgment had lit"le er no
basis."

In August 1980, TU had a corporate recrganization. As a result
of this recrgani:stien, Mr. Cle=ents was appointed Vice President
Nuclear and the CA Department was assigned to report to Mr.
Clements. During his deposition Mr. Clements was asked about the
after-the-fact design review practice and agreed that the after-
the-fact (or at-risk) methed of design change verificatien
carried with it inherently a higher risk of QA proble=s than the
front-end design change =ethed.'' Since this practice was
adopted to expedite censtruction, Mr. Cle=ents' testi=cny
supports the view that considerations of quality were
suberdinated to censideratiens of cost and schedule.

It was =entioned at the beginning of this section that one of the
r:.sks of TU's method for handling field design changes was the
accumulation of a large backleg. Cur review of proj ect
documentation discloses that a large backleg did develep. Cne
exa=cle of this is disclosed by a G&H letter to TU dated June 5,
1979'.43 In this letter G&H states "... CPSIS Engineering (NY and

41 Safety Ivaluation Report Related to the Cperation of
Cc=anche Peak Stes= Electric Station, Units 1 and 2.

NUREG-0797, Supplement No. 14, p. 5-1.

42 Oral deposition of Billy Ray Clements, Dece=ber 15,
1987, Vol. II, p. 53. (S02461)

43 H. Rock, G&H, letter to J. Merritt, TU, dated June 5,

1979 (S00493).
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Dallas) has reviewed the current situation where a large backlog
of design changes exist without design review." G&H then
outlines a program which will determine the "true si::e of the
backlog", will process the present backlog, and provide for
ti=ely review of future design changes. Our review fails to
disclose any significant action by TU to respond to this concern
until more than a year later.

The acticn ta};en by "U appears to have been in respense to W QA
Audit TCP-13'' when TU ordered all Class III gang hangers placed
en hold.'S Finding 11 of this audit states, in part, as follows:

" CMC's en 8 c : Of 11 hangers, which are part of...

Class III gang hangers, have not been design reviewed.
The CMC's On 6 of the 8 have not been received by...

engineering for design review action. Of the four that
have been design reviewed, instances were noted where
the record indicates that design reviews have been done
to non-existent revisions Of 3RH's. In other cases,
reviews were dens to cbsolete revisions of the CMC. ...

"In addition, design reviews cf changes to NPS designs,
have not been established en site. While we
acknowledge evidence Of eff0rts in this area, there is
a significant backlog in this area. Four hundred nine
(409) packages are' presently awai.ing design revisv,
and "several thousand" which are progressing toward
that point. (sic)"

It is noted that at the time this audit report was written
(7/25/80) the esti=ated fuel lead date was December 1981. Thus,
all of the required design reviews, plant modificatiens and as-
built verification would need to be performed in less than
seventeen months to support precperational testing.

About six weeks after the above audit report was issued, the TU
Engineering and Construction =anager requested an audit of the
G&H activities on design review because there was "a let of
concern expressed in this area as to timely close out of field
changes."40 TU QA responded by performing QA audit T::H- 15 . Che
report of this audit characteri:ed it as "... an early evaluation

44 Chapman remo to Merritt dtd 7/25/80, Audit Report TCP-
13, (S00191/CS00101290)

45 Memo from D. Chapman to J. Merritt dated November 25,
1980, Evaluation of Responses to Audit TCP-13

(S00197/CS00101238.)
46 y, gerri :, U, =eco to D. Chapman, W, dated Sep. 9,

1980, (S00586).
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of the program established to centrol the processing of field
changes documented en Cc=ponent hedification Cards (CMC's)".47,

The fact this was an early evaluatien indicates the program hac
approximately fifteen monthsenly recently been initiated --

after G&M notified TU of G&M's concern. The audit made several
observatiens that are discussed later.

Other evidence TU =anagement should have been fully aware of the
risks presented by a large back1cq is provided by the March 1981,

i' Report of Audit TCP-6, Follow-up 42.48 The summary of this
report states:

"It is the cbservation of the audit team that
significant backlegs exist in the above areas. Issuing
less than thoroughly reviewed engineering work adds to
the existing backlegs. Even though the adverse cost
and schedule i= pacts caused thereby are not the
responsibility of CA, we are concerned that accelerated
"back-end" efforts to clear the backlogs under time
constraints could =ake design verification extremely

j difficult."

Ancther measure of the si::e of the CMC backleg (in the structural
area only) al= cst four years after G&H raised the cencern is

given by the report of the NRC February 1983 CAT Inspection ofCpSES.4 On page IX-3 of this report, the insfacter notes,
.

:

"A review of the Gibbs & Hill ' CMC Master Index'.

(structural) indicated there were en the order of four-,

' to-five thousand of such changes that had been
generated but had net yet been ' final' reviewed by

i Gibbs & Hill.

# "It was determined that proper verification of such
q changes might ultimately be acc==plished. However, the

volume of CMCs and DCAs remaining to be reviewed by the;

1 original designer, as well as these designs that have
as yet to be performed in the structural area, is of'

concern to the NRC CAT inspector. The concern involves
; the adequacy of review which will be provided
; considering the approaching September, 1983 Fuel Lead
j Date."

3

i 47 J. Merritt, TU, memo to D. Chapman, TU, dated Nov. 26,

i
1980, TUSI response to Audit TGH-15, (S00582).

48 D. Chapman, TU, letter to J. Merritt, TU, dated March
24, 1981, TCP-6 Follow-up #2, (S00199).

|
49 R. DeYoung, NFC letter to R. Gary, TU, dated April 11,

1 1983, with attachments.
i
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Based on this observation by the NRC, any efforts made by TU
during the preceding two and one half years to reduce the backlog
of unreviewed design changes were totally ineffective. Not only
had the number of unroviewed design changes grown to 4,000 to
5,000 (in the structural area only), but the time available for
review, modification as needed, and as-built verification had
shrunk from seventeen months to seven menths.

It is also noted that in 1982, during the very time G&H was
attempting to reduce the.large backlog of unreviewed field design
changes, TU was actually cutting the G&H budget.50 Even if GsH's
design efforts were nearing ccmpletion, G&H was still responsible
under the provisions of 10 CFR 50, Appendix B, for reviewing the
backlog of field initiated design change requests. Hence, any
budget reductions at this time would act counter to achieving
timely review of these design change requests and prolong the
exposure to possible quality problems. The budget reducti:n at
this time provides another example of a QA requirement or prudent
practice (timely review of design changes) being subordinated to
considerations of cost.

The large number of outstanding, unreviewed CMCs was not the only
proble=, however. Some CMCs had several revisions, and the basic
design of many components was nodified by several CMCs issued at
various times. The CAT inspection report notes en page III-E,

"A review of the documentation packages for the 24
supports / restraints listed previously was performed.
The packages are difficult to follow due to the large
number of changes involved with an average of over five
CMCs per support and as many as 16 on one support."

The result of this "build now, check later" process, the
accumulation of a large backlog of unreviewed design chaages and
the failure to provide timely review of the design changes, was a
situation where it was very difficult to know if a corpone.: nad
been constructed in accordance with its design. For example, the
CAT inspection report (page IX-3) notes that of 20 electrical
supports examined, 12 were not inspected to the latest design--
even though the inspections were designated as "final
inspections" (i.e. the design had been revised after the "final
inspection" had been performed). In otner inspections, the

inspection was performed using CMCs that were not the latest
revision at the tire the inscection was cerfe red.

50 Miller (G&H) eeno to Ballard (G&H) dtd 8/13/82,

Proposed Cuts to QA, (502296/GH0032), and Rock (G&H)
memo to Ballard (G&H) dtd 8/19/82, TUSI QA Budget
Reduction, (SO2297/GH00632189)
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A similar finding was made by Cygna. In responding to an NRC
question concerning cable tray supports, Cygna reported that
during a walkdown of 49 cable tray supports, fifteen had major
discrepancies between the latest design drawings, including
applicable design changes, and the installation.51

The testimony of Ms. Hatley, a former QC inspector at CPSES,
illustrates the practical effect of this condition en the work of
craft personnel and QC inspectors:52

"To explain Oc you briefly, a drawing, a blueprint, is
supposed to be hew the thing is built. It was net
uncc==cn for there to be 300 design and part changes
attached to a single drawing, so it became where the
first design change get so far away from the last
design change and what the original intent was The...

documentation then, when they had these mounds of
documents, a package that a craft persen had to take to
the field weighed approximately two to three pounds."

A similar view was expressed by Cygna:53

"In order to determine if there are any design changes
asscciated with a cacle tray support, it is necessary
to check all design changes written against the G&H
design drawing for applicability to a given support.
Since mere than ene support design is shown on the
design drawing and an average of 500 design changes,
which includes revisions, may be written against a

i design drawing, ths process of determining the latest
design configuratien is extremely cumbersome and time
consuming. The field design crganization maintains a
listing of design changes by suppert number, but it is
not centrolled and was found to be inaccurate during
the Cygna review. ...

The practice cf allowing so many design changes to"
...

accumulate against the design drawings and the
inability to readily identify which changes are
applicable to given details en the design drawings,
appears to have increased the possibility that the QC

51 Williams (Cygna) letter to Nocnan (NRC) dtd 3/3/85,
Response to NRC Questions, p. 1. (M00613)

52 Transcript of Centention 5 Panel meeting with CASE
2/7/85, p. 44. (S02450)

53 Williams (Cygna) letter to Noonan (NRC) dtd 3/8/85,
Respcnse to NRC Questions, p. 3. (M00613)
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inspector may accept an installation which does not
incorporate all of the necessary design changes."

Additional problems associated with having a large nunber of
design changes on a project, even when they have been reviewed,
are disclosed by the previously mentioned Audit TGH-15 and the TU
response.54 Audit TGH-15 was conducted in.early October 1980,-at
the request of the TU Engineering and. Construction Manager
(Merritt), to provide an early evaluation of the pr: gram"

...

established by TUSI and Gibbs & Hill to control the processing of
field changes documented on Component Modification Cards."

In its report the Audit Team complimented TUSI and G&M for the
progress made thus far, but continued, "This has resulted in the
first comprehensive accountability document that tracks the
design review status of CMC's." This statement was made at a
time when G&H had received approximately 9500 CMCs and
approximately 2000 had not yet been reviewed. Thus, if there was
not a "comprehensive accountability document" prior to this time,
the accuracy of the review status of the approximately 7500 CMCs
previously reviewe: was indeterminate. As a result, some ferm of
check or re-review would be necessary to establish reasenable
confidence in the review status of the changes and the
acceptability of the associated hardware.

While the report of Audi: T3H-15 did not identify any
deficiencies, the report did contain three recommendations and
two unresolved items addressed to TUSI. One recommendati n,

relating to the large nu=ber of CMCs was that high pricrity,

! turnover system drawings be upgraded by incorporating 'all
! outstanding design changes. This was recommended because it
. would allow G&H to perfor= design reviews where the cc=bined
| effects of all CMCs could be considered collectively, and because
'

it would facilitate start-up/ turnover activities. TU's initial
response to this re=ccmencation was that they had placed a freeze
on revising such diagra=s: ,;d CMCs would continue to be reviewed
individually. Combined effects would be considered collectively
during the final Code Analysis. In other words, TU will do it
later.55 After furcher discussion with TU QA, TU canagement
agreed to a plan to update selected, drawings to eventually
provide formal "as-built" information.D* This second response to

54 J. Merritt, TU, remo to D. Chapman, TU, dated Nov. 26,
1980, (S00582).

55 Merritt memo to Chap =an dtd 11/26/30, Response to QA
Audit TGH-15, (S00582/CS00040258)

56 Merritt memo to Chapman dtd 2/13/81, Response to CA
Audit TGH-15, (S00579/CS00040352)
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TGH-15 also contains a ceraent that does not appear appropriate
for a response to a QA audit. The corrent is:

;

" TUSI (i.e., TU projects) has coraitted to the...

constant monitoring of these activities via TUSI
persennel at G&H/NY. The progress of these efforts ,

frem a cost and schedule perspective will be centrolled
and periedically reported to management."'

In other words, TU Projects will make certain TU management knows
how much this QA-recermended effort is costing the project.

{ Another problem mentioned by Audit TGH-15 is field changes which
'

affect the stress analysis were not being included in the stress
analysis, but were being dispositioned as "approved" by G&H. The.

'

TU auditors note, "It is necessary te define how these type
changes will be tracked to assure the; are considered in the
final cede analysis and how the interface between TUSI,.Gibbs &

! Hill and Westinghouse will be accenplished." The auditors also
i

requested TU to c nfirm that provisions will be established to
assure that these interface agreements are defined. TU's
resp:nse to this request was,

i

j "A general program for as-built piping verification has
been procedurally . established and will be expanded as

,

j necessary to completely enec= pass interface
~

responsibilities. This program nas been targeted for
: implementation on Jan. 1, 1981 or as project needs
i dictate."*7
i

i t
! In other words, in November 1980 with scheduled fuel lead barely

a year away, TU was just developing a precedure for assuring'

design changes would be referred to the affected interfacing
organization for review.

|
| A final problem menticned by Audit TGH-15 was that the C&H

'

structural group was not reviewing CMCs involving interferences
between cable tray supports and pipe hangers since they did not

i have access to all the necessary information, such as pipe hanger
,

! loads and other possible interferences. Accordingly, the

| auditors requested that TU define responsibilities for reviewing
these CMCs and describe the methodology by way of which input

| frem separate groups will be brought together so as to allcw
, design reviews which consider complementary effects. TU's ;

| response was that CMCs which involve interferences with ,

'

! structural supports other than cable tray / conduit supports are
! currently not in the design verification procens, but procedures

for these activities will ce developed. Thus, again, in November

57 Ibid.
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1980, TU has not developed the necessary procedures for
processing this class of field design changes. ,

Regarding interferences between components (which was the reason
for many of the CMCs), the nurter of such interferences could
have been minimized by use of a detailed plant model. An .

interview of Bob Murray Indicates such models included detail
" down to 1" conduit. ... ..ad conduit supports engineered."58...

Mr. Murray J5 in this interview that not spending $3-'--

million for such a model in 1973 was one of the three worst
decisions made by TU. Absent the =edel, it was more difficult to
anticipate and thus avoid interferences. The occurrence :: i

avoidable interferences thus not only increased the nucher cf
design changes that had to be written and reviewed (after-the-
fact), but also increased the emount of rework, reinspection and
documentation. Not only did these avoidable activities cause
additional expense and delay to the project, they also added to
the burden and cceplexity of trying to assure plant quality.

In July 1981, the NRC Resident Construction Inspector at CPSES

inspector's findings included the f ollowing:5ge Activities.performed an inspection of Field Design Chan The

"The administrative control to achieve design review of
all of the Design , Change Authorizations has not yet
achieved full effectiveness, primarily because the
control was not initiated until after several thousand
of the individual change documents had already been
issued. There was substantial evidence, however, to
show that the measures are in place to capture the ,

elder changes in the administrative, computer based,
control mechanism and achieve full effectiveness prior
to completion of construction.60 .

*

"(of 110 design changes classified by the inspector as
design deviations) Eighty-six percent of these
deviations covered specific cases where individual !

piping runs did not confern to one of four erection
tolerances established within [ Project Piping Erection
Specification) MS-100. The vast bulk of these...

'
deviations would have been captured as non=onforming

58 TWF notes of interview with Sob Murray, 4/17/65,
(SO2451/CR001794) r

!

59 NRC CPSES Inspection Report 81-11, dtd S/2S/81

60 That is, in the next seventeen conths. At this time
the fuel load date had slipped to Decerter 19S2.
(Frankum remo to George dtd 5/15/S1, Update Cash Flow &
Projected Cost for CPSES, (SO4051/BH00051060)) j
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items had they been identified by the licensee's
quality control personnel rather than by engineering
personnel in conjunction with the craft. This is a.

per=issable (sic) mechanism within Appendix B to
10CFR50."

"The RRI concluded that the Design Change Autherizatien
portion of the licensee's program for effecting design
changes was fully effective although relatively
voluminous in terms of documents generated."
(Underlining added)

The first NRC finding above confirms what other documents have
a; ready indicated; i.e., TU did not provide effective control
over field design changes until several thousand had accumulated.
It is noted this occurred despite the warnings by TU QA of the
need for an accurate tracking system for field design changes
(see previously cited testimony by Vega concerning after-the-fact-

design changes).

The second finding quoted above is similar to one of the findings
of the MAC audit perfer ed three years earlier (see Section
5.5.3 1). This involves circumventing the Nonconfor=ance System
by designating nonconf ormin ; conditions as design changes subject
to after-the-fact review. This is a poor quality practice
because not only are nonconforming conditions allowed to bypass
the formal Nonconformance processing system, but it also adds to
the burden of design changes that must be documented and
reviewed. We are not aware of the NRC inspector's basis fer

3 cencluding this was an acceptable practice within the meaning of
Appendix B to 10CFR50. Our view is that it is not.

The third finding of the NRC inspector is that the Cesign Change
Authori:ation portion of the licensee's program for effecting
design changes was fully effective. It is noted this assessment
is limited to the "Authori:ation" activity and does not extend to
the f ollowup actions or Ncnconfor=ance control. The inspector's
assessment of the overall activity is that no violations er
deviations were identified.

The CAT inspection report summari:es its findings regarding the
Design Change Process at CPSES on page IX-9, as follows:

"The design change process et CPOIS is ec= plex, and at
times, cumbersome. The NRC CAT inspector's review of'

design change processes in the various disciplines
revealed a design change program with controls
incorporated under a "design-construct-design review"
philosophy. This philosophy resulted in a large number
of design changes and a repetitive inspection process.
(NOTE: There are approximately 70,000 CMCs and 15,000
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DOAs that have Deen issued. Tnis number does net
include revisions).
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decision that was made after seme discussiens back
and forth, presumably in January of 1984. I'm
simply asking at this point, can you offer er
explain to the jury the rationale behind that?

D..

Clements Depositi:n, Decenter 1987, pp. 91 to 93.'
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A. NO, I Can't.

C. Sur you were present at the discussiens?
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clearly understood that engineering /censtructi:n WOuld nake the
decision, net CA. This is 3ncther illustraticn o' the greater
importance TU upper nanagenent assigned to construction relative
to QA.

Cne nay question the failure of Mr. Clenents :: express his
c. .o. e n s rega ,a4n, ...e ...e ..w .<3.. ae s .4 - . ,.e.4<4 3 4 ..w ,,
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partially explained by the fact Mr. Clenents had described his
concern to Mr. Gary in 1980 cr 1981, and concluded that inasnuen
as the practice was net expressly forbidden by the regulations

Page 5.4-30



-__ _-______-_____- _ _ _ _ _ _-_ .__ - _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ .
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6' 2 Ibid, pp. 93 to 99.

63 Flause (SWEC) letter to B e c); , did 10/10/85, 1.arge Bere
Field Wal);down Report , (0502457/CWOOO51328)
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65 Piping and Support SySte*t Engineering Alkdewn, Final
Repert, June 4, 1986, p. 5, (502456/CSOC1406:5)

6e. .n.4a., 1, .
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discoveries) is summarized1987:6jn the TU CPSES Executive Project
Report for October 31,

"The pipe support program progress has been adversely
affected by the discovery of substantial deviations on
as-builts which were previously assumed to be highly
accurate (pre-stress walkdowns were limited to a check
of attributes that could affect stress only). This has
necessitated an additional cupport detail effort which
was not anticipated. "

...

As for overall status, the Executive Project Report states,

"The issues causi..g the largest varian=e to the major
=ilestones are HVAC Program Rework, Pipe Support
Modifications, Instrumentation and control Inspection
and Rewerk Program, Electrical Cable Seal Assemblies
(ECSA) and the design resolution of attachment to
concrete in a:Cordance with validated design criteria."

Regarding the specific area of large bore piping and pipe
supports in Unit 1 and common areas, the CPRT Progran Plan has
identified the following modifications which would be made as a
result of the Design '.'alidation ef f crt:68

e ;00 of 1,166 Integral Welded Attachments would require
modification as a result cf pipe stress analyses,

o 5,621 of 12,020 large bore pipe supports would be
modified as a result of Pipe Support Analyses. These

,
were distributed among the following categories:

i

Catecory No. of Modificatiens

Frudent 1293
Recent Industry Practice 1S83
Adjustnent 393
Cumulative Effe:ts 21El

TOTAL 5621

67 TU ELECTRIC CPSES Executive Project Report as of
October 31, 1987, Section VI, Part A, p. 3, (S02433)

68 Counsil letter to NRC dtd 11/2/57, project Status
Report, Large Bore Piping and Pipe Supports, pp. 5-23
to 5-26, (502395)
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Excluding the modifications related to "Recent Industry
Practice",69 approximately 3,738 large bore pipe supports would
be modified. Of these, those in the "Prudent" category would be
modified to conform to the design because modification was
considered easier than performing an analysis that might shev the
supports, as-constructed, met design requirements. These in the
"Adjustment" category required minor ecdifications or adjustments
(such as retorquing or shimming) due to improper initial
installation; and these in the "Outulative Effects" catecorv
would be =0dified due : the cetrined effects of the preceding
issues.

The result f0r large bore piping and pipe supports in Unit 1 and
Occmon Areas is that despite operation of the TU QA program,
including prior CC inspection and acceptance of pipe supports,
approximately 30% of :ne large bere pipe supperts would be
modified to demonstrate c0nf or .ance to design. Excluding these
supporte in ,the "Recent :ndustry Practice" and "Adjustment"
categcries, we believe many of these nodifications were the
result of the policy cf after-the-fact design change review,
00 bined with failure to perf0= timely review of the changes and
peer document control.

A similar view recently has been expressed by the NRC:70

"Because the design process was not effective in
promptly correcting these design deficiencies caused by
construction, the staff f:und that many of the field

and sub s e que nt designs that may havedesign changes -
,

| been based on those field design enanges - resulted in
a large number of unacceptable pipe support designs at
CPSES."

In a deposition by M.r . Clements, wn became 'li c e President,

- ,h e at-risk policy did resultNuclear in 1980, he confins that t

in conditions that required rework,''

Q. Are you aware of any icss Of designer
,

responsibility er extensive repairs?i

|
. .-

|

69 "Recent Industry Practice" appears to be TU's tern for'

the NRC's "Snubber Reduction Program". Thi.s program
was initiated by the NRC in the mid-1980's.

70 Safety Evaluatien Report Related to the Cperation cf
| Comanche Peak Steam Electric Statinn, Units 1 and 3.

| NUREG-0797, Supplement No. 14, p. 5-1

71 Clements Deposition, December 1937, p. 68.
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A. I'm aware of possible ex.c'11ve (sic) repairs.
-

Q. And I mean extensive repairs that resulted
because of this at-risk nethod of design change
verification.

t

A. Yes. In a general sense I couldn't tell you
hanger so and so, but I know --

Q. I understand. r

A. -- there were hangers that had to be replaced
because of the --

Q. Because of the at-risk design change
'

verification?

A. Yes, sir.

Thus, the risks associated with the after-the-fact design review
process were not simply theoretical. Actual rework was required,

.

and Mr. Clements agrees. '

r
i

As a final nete on this issue, it is observed that after the TP.T
inspections / investigations in the latter half of 1964, 7"
partially recognized that the policy of after-the-fact design
review was counterproductive. At that time the Project General
Manager reversed the earlier policy and directed that all Field
Design Changes (DCAs and CMCs) except pipe support and conduit ,

support CMCs b e, design reviewed prior to issuance for ;

construction work.,2 Excepting pipe support and conduit support
CMCs from this policy was likely a contributing factor in why
four73 of the eleven disciplines in the engeing Corrective Action
Program (CAP) include investigation and validation of piping or
conduit supports. (See Section 6.0) i

.

>

.

72 Merritt neno to distribution dtd 1/21/85, Desigr.
Verification of Field Design Changes, Vega Exh. 514, i

(S01379/)
73 o Large Bore Piping and Pipe Supports

o small Bore Piping and Pipe supports
o Conduit Supports Traias A, B& C>0"

'

o Conduit Supports Train C i 2"
,
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5.4.4 Inadecuate Manacement of the Desien/Docurent
Control Syste=s.

Given the TU decision to proceed with construction with after- .

the-fact approval of design changes, combined with the large
; number of such changes authorized and the large backlog of

unreviewed changes that was permitted to develop, it is clear an
excellent change tracking and document control system would be ;

needed. Indeed, TU should have been keenly aware of this risk i

74 Ibecause they had been so advised by both the TU QA Depart =en
and by the 1973 MAC audit. The MAC audit stated, "The current ;,

site DC DDA system of after the far- coordination of design '

changes with the original designer prov. des a significant risk of
design error Nevertheless, based on TRT report No. 3, as"

... .

late as April 1984, one Document Centrol Center Satellite had an
error rate of 30%, and an accurate system was not implemented at i

CPSES until August 1984 when the first iteration of--
,

construction was substantially complete.

One example indicating the design tracking and docu=ent centrol
program was inadequate prior to August 1984 is provided by the

,

i previously cited CAT finding that s0=e c0=ponents were inspected ;
~

using CMCs that were ne the latest revision, and the designs of
some ce=penents that had already been "final inspected" were '

subsequently revised. Irrespective of whether the c0=penents
were subsequently "re-final inspected." to the new "final" desig- !

the process illustrates the need for an effective design a r.a
'*

document centrol system.

: Other examples of identification of deficiencies in design and
document control are provided by earlier NRC inspection reports
and by TU audits (e.g., TCP-6 and TCP-6 followups in 1980 and;

1981), but it is apparent these findings did not receive prc=pt,
i effective, and ce=prehensive corrective action until very late in
j the project when the magnitude of the problem would be greatest.

Because of the absence of an accurate system prier to August
1984, the design adequacy of the plant as constructed was in

i questioni and the question could not be answered without.
; undertaking the current =ajor reinspection and reverificatien
i program.

'

5.4.5 Inadecuate Oversicht of the OA Audit Precran

! Many findings of TU audits at CPsEs did not receive pre =pt,
) effective and ce=prehensive corrective action. Instead, the
,

l

i

74 Oral deposition of Antonio Vega, October 8, 1987, pp.
135-136, (S01371)

,
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responses frequently addressed only the immediate problem at hand
and generally f ailed to examine the generic implications of the
finding. This characteristic is consistent with the observations
of the INEL study of management style with respect to allegations
as discussed in section 5.3.3. We believe the fundamental reason
for the inadequate response to audit findings was inadequate
=anagement involvement and concern with QA. We believe the best
measure of management involvement and concern with QA is provided
by management's response to the findings of QA audits. If

management exhibits an active concern that audit findings are
promptly, effectively and comprehensively addressed, this
attitude will be communicated to the entire organization; and the
converse is also true.

In the case of TU we have found very limited evidence of top
management concern with c0rrection of audit findings during Phase
II. One example is provided by the March 1981 letter fre: Mr.
Clements to Mr. Gary in which Mr. Clements notes that significant
problems remain frem Audit TCP-6 core than one year and two
follow-up audits after the original audit.75 Another exa ple
occurs al=est four years later following ec=pletion of the TRT
inspections. In this memorandu Mr. Cle ents states as follows:

"As we have discussed, I am not satisfied generally
with the responses to TUGCo OA Audits. In future
responses to TUGC0 QA audits and Plant operations QA
Surveillances, I would like the cause of the
deficiencies, generic considerations, trsining/-

,

retraining to be conducted, and any other aspects
considered necessary by the responder to be addressed.

"By copy of this ne=orandun, the Manager of Quality
Assurance and the Manger of Plant Operations are
directed to make these elements part of the audit and
surveillance reports."76

This document is a strong indicati:n of management neglect since
this direction is not provided to the CA Manager until ten years
of audits have been perfor:ed and the TRT has completed its
inspections / investigations and issued it reperts.

75 Clements memo to Gary dtf. 3/26/81, Audit Report TCP-6
Follow-up No. 2, (S00200/ '300080695)

76 Clements ne=o to Kuykendall dtd 1/18/65, Responses to
TUGC0 QA Audits and Surveillances, (S 01313/ LV0009/ 0 562 )
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5.4.6 Dissclutien of 'he Oualitv Surve 11snee.
'

Cc sittee,

one of the original elements of the CPSES QA program wss a
'

Quality Surveillance Cermittee (CSC). This coraittee met
quarterly to provide oversight of project CA and acted to keep TU
management inferred as to the results of audits and the status of
corrective actiens. The TU QA Manager was advised by the
: gni:an 11RC inspector in 1976 that the inspector underste:d the
OSC was the primary method of TU =anagement rev_ips of the
effectiveness of the QA'Fr:gra: (an NRC requirement).''

The operation Of the QSC subsequently was reviewed by MAC during
its 1976 audit of CPSES. Based en its review, MAC observed that
tne QSC was taking On the role of a task force er problem-solving
group. MAC censidered this undesirable because problems w:uld
tend to await the three month meeting cycle before the necessary
management attentien was effe ed. MAC therefore re:Ormonded
that TU re-evaluate the charter of the QSC and serious
consideratien be given to its velue recogni:ing that (1) a icn
to resolve problems sh0uld be handled on a day-to-day basis
through the fun :ioning Organizatien and (2) the Ob]ective of
maintaining management awareness of QA status : uld be
a 00mpliched =cre efficiently, and en a =0re timely basis thr: ugh
a =0nthly QA progress reper: distributed to TU executives. The
MAC report did not address the requirement for periedi:
management review of the effectiveness of the CA Program.

.

The TU respense to this ree:: endatien'* was to discontinue the
QSC and have the QA Manager issue a quarterly repert to keep tcp
management apprised of the status of QA matters.

This response provides clear evidence of TU Phase II management's,

lack of understanding Of the purpose of the QSC. And this lack of
understanding extended to the TU QA Manager who was chairman of
the QSC. As discussed in Section 5. 4.1, the TU QA Manager did
n:t knew the QSC charter, and theref:re censidered it merely a
discussi:n and preele s:1ving gr up. He apparently did not
understand, as did his predecess:: Schmidt, that the NRC

: considered the QSC to be the prina:y means by vnich TU canagement
: reviewed the effe::iveness of the c.A program,

t
t

| The response is also deficient with respect to the intent of the
MAC recersendations. First: it did net address the basic reason
fer examining the CSC charter -- to achieve pr:blem resolutien enj

i

77 Schmidt memo to Brittain dtd 9/27/76, Minutes of OSC
Meeting on 8/19/76, (S01140/CS00100561)

78 R. Gary & L. Fikar, TU, reso to P. Brittain, TU, dated
July 11, 1978, page 4 (M00042).

|
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;

,

e

i

; a day-to-day basis through the functional organizations it--

4 merely eliminated the QSC. Second: it did not address the second
objective providing management with more ti=ely notification--

of QA status through issuing a monthly report it merely- --

proposed to continue issuance of a quarterly report on QA status,.

except that now it would be issued by the QA Manager an--

individual who may or may not possess the objectivity that should, ,

t be a characteristic of the QSC. And third, it did not address i

the need for periodic management review cf the effectiveness of,

; the QA Progra=. !
; '

Regarding the cbjectivity that sh uld be a part of the takeup ofd

the QSC, our review leads us to the cen:1usion that little ''

'
objectivity was present during Phase II. What little there was,
was primarily dire :ed toward suppliers not en-site--

construe:10n activities. This is based on our review of the1

; available minutes of the QSC meetings and an assessment of the ;

i attitude of Mr. Tikar toward QA (as discussed in Se::icn 5.3.2). !

'

i Our conclusion is also based on the fact that at the same tire
j Mr. Pikar was resp:nsible for the construction Of CPSES, he was

also the senier member of the QSC. This would appear to be a ;
'

clear conflict of interest. '

1

: Based en cur review of this issue, we ::nclude the elimination of

! this oversight group, although accepted by the NRC On the basis ;

of 00 =itments made by TU,'9 was a serious error by TU. Further, "
!

| the error was compounded by the fact the QA Manager never
; sub=itted any of the quarterly reports that were to be part of

the response to this issue.00'

,

j Regarding oversight of the QA pr: gram, the CPRT Colle:tive
Evaluation Report lists a number of 0; inthe"historicalQAprogram"andadds:ogeernsthatwerepresent!

j

"In addition, until 1986 TU Electric did not have a
for al method of regularly assessing the adequacy =f
their QA program as is required by Criterien !!. This
may also have centributed to these areas of cencern."

i

| Thus, the CPRT agrees that the absence of a regular Obje::ive
! review of the effectiveness of the QA program could have
A

'

contributed to some of the observed QA problems at CPSES.

79 Annotated History Associated with CFRT ISAP VII.a.5 d d :

11/4/86, entry for S/14/78, (502060) |

!
So Ibid.

81 Comanche Peak Respense Team Collective Evaluation
Report, Revision 0, dated 12/23/87, Part !V, p. 35.
(502449)
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5.4.7 Abridae ent of OA precra and OA Plan

Before an applicant can be issued a license to construct a
nuclear facility, he must describe in the Preliminary Safety
Analysis Report (PSAR) hcw he will satisfy the applicable
regulatory requirements. With respect to Quality Assurance
requirements, nuclear facilities typically state they will
utili:e a hierarchy of CA dccuments to implement the QA progran
d3 scribed in tne PSAR. The first d0cument below the PSAR level
is frequently a "CA Program" er equivalent document that
elaborates to seme degree en the PSAR description. Typically
b e i.cw this is a "QA Plan" or equivalent dccument which provides
further detail: and at the bottom of the hierarchy are the
specific "implerenting" precedures.

Suen an apprea:n was used by TU in the PSAR a 00=panying their
application for the CPSES Construction Permit and in the Final
Safety Analysis Report (FSAR) accenpanying the TU application fer
an Cperating License for CPSES. As stated in the CPSES FSAR:

" TUG 00/TUS :: 's Quality Assurance Program and CPSES
Quality Assurance Plan are the primary documents by
which TUGCO/TUSI assures effective centrol of all
pr0 ject quality-related activities."32

The CPSES TSAR further states the QA Progran and Plan are based
en 10CFR50 and applicable industry standards and draft standards.
The FSAR also states: "The Quality Assurance Progra: specifies
the quality requirements to which the CPSES QA Plan cceplies."i
In other words, the QA Pr: gram establishes the requirementG that
must be met by the QA Plan.

is theRegarding the QA Plan, the FSAR states that it "
...

document by which the requirements of the program are transf er .ed
into specific procedures, retheds(? legibility), and techniques."
The FSAR then describes the centents of the Plan, stat:.ng that it
will include a discussien of the Philes0phy and Cb]ectives cf the
Plan, as well as varicus specifi: pr::edures and auditing
requ'rements.

During Phase I, TU implemented a fairly detailed QA Program. An
inec=plete c:py of Revision 0, issued August 1, 1973 3 filled 90
pages and contained a level of detail appr:priate for a document
at that level in the hierarchy. Revision 7, issued April 23,

82 CPSES FSAR, Sec. 17.1.1.2, March 21, 1978. (S00751)

83 TU Corporate Quality Assurance Program, Rev. O, 8/1/73.
(S00045/CS000902SS)
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1979 filled 145 pages and had a comparable level of detail.84'

Prior to February 1981, however, the QA Program was revised and
I abridged to 10 pages, which contained no detailed information.85

Indeed, Section 3, I=plementation, of this revision states as1

follows:

"For each specific nuclear project, a Preliminary
Safety Analysis Report (PSAR) and a Final Safety
Analysis Report (TSAR) will describe details fori

j i=plementation of this Corporate Quality Assurance
Program and identify the organi:ations associated with
each project and specific regulatery or industry code
commitments."

Thus, there has been a ce=plete turnabout. Notwithstanding that
in the CPSES TSAR, TU stated the Quality Assurance Program and
Quality Assurance Plan were tne primary de:unents by which
TUGCO/TUSI assured effective control of all project quality-
related activities, TU was now stating that the TSAR would
provide the details for implementing the Corportte Quality
Assurance Program. In other V:rds, TU has placed the TU
Corporate QA Program above the TSAR /PSAR in the hierarchy of
documents. Such an action is :: tally inconsistent with our
experience and is totally in:: prehensible. That it was
permitted to occur indicates that either the TU QA ranagement
during this phase was inadequately qualified or was overruled by
higher TU management.

A similar history was experienced by the QA Plan. The versi:n-

dated April 24, 1974 86 consisted of about 160 pagest and the
revision of June 16, 1975,8D growing with the increased level and
complexity of design and constructi:n activity, required ateu:
250 pages. The Plan continued its growth into Phase II, such
that the revision of November 21, 197758 consisted of al:Ost 400
pages. By July 1, 1978 (about f 0ur Onths af ter submitting the
TSAR), however, the TU Phase !! nanagement had totally revised

84 TU Corporate Quality Assurance Program, Rev. 7,

4/23/79. (S01131/TUD00211677)

85 TU Corporate OA Pr:gran, Rev. 10, 2/9/81.
(S 0004 5/ CS 0009037 9 )

36 C.SES Quality Assurance Plan, Rev. 1, 4/05/74.
(S 008 99/TUD003112 74 )

87 CPSES Quality Assurance Plan, Rev. 3, 6/16/75.
(S 008 9 8/TUD003104 8 3 )

88 CPSES Quality Assurance Flan, Rev. 6, 11/21/77.*

(S00947/SH00211498)
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the Plan and had reduced it to 44 pagesB3 thereby deleting--

practically all of tne detailed information needed fer
i coordination, and ef fectively destroying the usefulness of the

Plan. The TU CA remained this si:e for at least thefollowingsixyears,ggani.e., during the period of most intensive
and complex construction. ;

,

We have reviewed the CA Program Plan issued during this period.
Basically, it censists of ene se:::en addressed to sach of the is
criteria listed in Appendix B to 10CFR50 plus three sections
addressing ASME issues. Except for Section 1, which deals with
Organi:stional stru:ture and responsibilities (six pages and two
Figures), three se::icns consist of two pages, and the res: ef
the criteria are addressed in a fraction of a page. In terns Of
detail, it provides little =cre inf er:ation than Appendix B er

certainly insufficient detail to guide thethe CA Program --

development of a c0erdinated se: Of quality implementing
precedures.

As discussed in Section 5.5.3.3, this condition was identified
and critici:ed by the L bbin audit. TU's actiens in dealing with
this issue are described in their resp nse to the Lobbin finding:

... an all inclusive, Quality Assurance Plan fer"

Oesign and Constru; tion was develeped at the beginning
of the pro]ect. H vever, as the project evolved it
became apparent that the many sea 11 changes cade in
lower-tier QA documents were requiring an unnecessarily
burdensene nutter of revisions in the CA Manual. We

; therefore made the decision to minimi:e the a: cunt of
] detail in corporate d:cuments, their purp se being to
'

define QA policy and management responsibility. '

Cetails are included in icwer-:: r documents such as
i werk precedures and instructions, shich are reviewed to
q assure that they are censistent with corperate policies

] and regulatory commitments." '

| This TU respense reje::ing the Lehtin finding indicates the TU
i

>

l

i

i

89 CPSES Quality Assurance Plan. Rev. O, 7/1/78.

| (502169/CS00481479)
4

1 90 CPSES CA Plan, Rev. 14, S/30/S4. (502035)
,

1

|
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Phase II CA management did not understand the purpose of the OA
Program or QA Plan, either in 1978 when the Plan was revised, or
when the QA Program was revised, or in 1962 at the time of the
Lobbin audit, or even in 1984. This further supports the view
that the :isponsible TU Phase !! OA managers were inade quately
qualified for their positions.

As shown in Appendix D, Table 0-1, TU was cited on numercus
occasions during this period and immediately thereafter for
inadequate procedures, failure to follow procedures and
inadequate inspension. E.<stinati n of Figure D-6 shows that the
three most frequent causes of citations were also in these areas
(Criteria V-A, V-B and X). Based en these observations, we
conclude the severely abridged QA Progran and CA Plan used during
most of Phase !! was a significan: centributing fae:cr to the
cbserved deficiencies in quality pre:edures and inspe::icn
precedures.

The foregeing conclusien is :nsistent with the findings =f tne
OFR' Colle :ive Evaluation Report regarding Appendix B, Criterien
".ri..

" It was determined these pr:blems :an generally be...

attributed to inexperience 1 personnel having written
and reviewed the prc:edures and a weak precedure review
process. A : ntributing fa:::: was the lack of a well-
defined procedure hierarchy that ensured OA program
mmitments were properly translated into lower tier

procedural requirerents. ..."

5.4.6 TU Manace ent ef Pirine and Pire Surrert Desien.

The technical area of seismically qualified piping and pipe
supper design was One Of the raJer challenges to TU in
atte pting to 00rplete CPSES within the budget and schedule
Objectives. This is clear from a May 1979 remerandu: frc Mr.' Han000k (B&R) to Mr. Ge:rge outlining various areas of centern.92
In this mercrandum, Mr. Hancock writes,

| "The rajor area cf concern f:r the Unit 1 and Cormen
schedule is in the categ:ry Of the overall status of
supports and pipe restrain; systens. Based en thei

.

| 91 Comanche Peak Response Tean Collective Evaluation
Report, Revision 0, dated December 23, 1987, Part IV,
p. 26. (S02449)

,
' 92 Hancock (B&R) mero to George dtd 5/17/79, Area of

Concern. (SO2777/EH00130010)
!

i
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;

level of current problems being experienced in the
field with the installation of piping, raceway,
instrumentation and H'/AC supports coupled with a rather '

nebulous understanding of the status of remaining pipe
and pipe hanger design, and with what appears on the

! surface to be a vast scope of work in design,
precurement, fabrication and installati0n of the pipe
rupture /]et impingement systems, it seems likely that
we shculd prepare for much more severe interference and
rework phases in design and installatien than we have
experienced to date er have allowed for in tur schedule

CO:bining sll of *.he abcVe concerns weand budget. ...

see the p0tential for major impacts to the c:s and
schedule of CpSES."

Mr. Hancock then lists a nu-ter of concerns, seme cf which are
quoted below:

o Program for the redesign of s =e 1,000 large b0re pipe
hangers.

o Hanger base plate syster and design responsibility in
question,

e Present interference and rework in support systems is
inpeding installation quota.

o "Ancher" supports that are welded to process pipe walls,

are forthe ming from engineering - slabs and walls fer
these c:=penents have been poured er are being peured -

.
,

(Unit 2) without ancher belts er e-teds.

o Many interferences, take-downs and rework are being
experienced at this stage of construction with defined

much of the above is n0:cc:ponents and cen=0dities -

defined and could influence site design decisions being
made daily, i.e., reverk en top of rework.

c The potential i= pact of all of the abcVe cor.sideratiens
en the quality documentatien pr:gran is enerneus

| (possibly the = s severe pr blem).
!

These concerns were expressed by a BLR representative
approximately two years after TU assumed overall management of
the CPSES project (by establishi.ig the Office of the Project
General Manager) and had authori:ed the "after-the-fact" or "at-
risk" design change review policy.

! TU management actions in respense to these concerns were
i ineffective as shown by a September 1991 letter sent by Mr.
| George to Mr. Fikar presenting a revised cost estimate and r

i
!
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stating that Unit 81 fuel load was now projected for mid-1983.93
In explaining the reasons for the additional cost, Mr. George
states,

" ...the largest change of 245 million is in site
engineering and clien cost. This difference is a
result of the fact that in July 1980 it was estimated
that of the approximately 9000 large and codium Unit si
remaining pipe supports to be installed could be
installed as planned and at a rate of 100-150 per week.
It has since been found that that assunption was in
considerable error. !n fa :, i: turned out the las:
6000 of these supports required a :::al redesign witn a
field check here at the site. ...

"The second largest difference 'between the 7/B0 and
9/S1 estimate is 204 nilli:n in constru::icn labor.
Again t,nis was due in large reasure to the above stated
reason'for site engineering difference plus much larger

*

a=ounts of reverk in pipe and electrical systems due to*

untereseen changes and codifica:icns. Another rajer
'

facter in this difference as well as all c:her
'

differen:es is ,the fae we were unable to meet the 7/S0-

esticated fuel load of 1 /S1."

. As noted earlier, the ;iolicy Of "after-the-fact" design chance
review was adopted so that ::nstruction could continue wnen
interferences, inadequate design er inadequate construction were
identified in the field. This policy was adepted in the belief
that it would expedite construe:i:n. However, that the policy
had at least three effects whien were counter-productive.

o In those instances where a "design change" was issued
in order to "accept" a :::penent that was not properly
cc.- ructed, the ret; ired review of the design change
a d . . .: to the already heavy werkl ad of the design
organization.

o Where field "design changes" were found to be
*

una eptable, the needed redesign further added to the
verkload of the design Organi:ation. The w:rkicad of-

the construction Organi:ati:n was also increased by the
need to inplement the required redifications. Further,
because final design review as n;; :: pleted in a
timely =anner, required ::dificati:ns could be further
complicated by accessibility problems created cy
subsequent 0:nstructi:n.

93 George letter to Fikar d d 9/18/S1, Revised C:rpletion
Date and Cost of CPSES. (502639/TUD00260590)
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o The numerous "design changes" that were issued added to
1 . the nurber of drawing revisions that were required to

be issued and tracked, and further complicated the
'; ' design review process, and the fabrication,

installation and inspection of affacted components. |

,

[ The =ost significant of these effects was the added workload
: imposed on an already heavily leaded engineering and design :

organi:ation. Tc address this problem, additional contract:rs !4

l were utili:ed'to conduct thw piping and pipe support engineering |
and design effort. Ter example, Westinghouse was engaged to;j assist G&H in the performance of pipe stress analyses,94 and NPS'

i was hired to assist ITT Grinnel in the design of pipe supports.9$ ;

! In addition, the Comanche Peak Pipe Support Design Group was !
'

established :: further support this latter effort. [
1

1 While the sebill:ation of several organi:ations to perform a
l large task is certainly apprcpriate, the end product can only be

acceptable if the work of the participating organi:ations is
properly coordinated. This is especially true for the piping and f

| pipe support discipline. As noted by the NRC staff in the CFSES !

1 Safety Evaluation Report, Supplement 14 (SSER 14),96 7

i

"Piping design and pipe suppert design are so closely
5 intertwined and technically interdependent that it is !

difficult to separ' ate the two from a design standpcint. t
;

(when different organi:atiens are used) it is...

necessary to have an established and functioning link i
j between the group responsible for piping design and i

analysis and the group responsible for pipe support t
4

I design and analysis." ;

i
| Regarding the effectiveness of the eftert at CPSES, t.*e NRC staff !
I concludes,97 t

!

the responsibility placed on the utility i
"

...

cocrdinating the independent piping and pipe supper: i
'

design groups requires extremely close communication ;

i

94 Parker (Westinghouse) letter to Geer:e dtd 4/2/79,|
Supplemental Stress Analysi. Problems. !i

| (S03337/BH00310249(?)) !

1

| 95 Oral deposition of Michael R. McBay, Sept. 28, 1987, *

Vol. II, p. 70. (S02305) !
,

! 96 Safety Evaluation Report Related to the Operation of
;

! Comanche Peak Steam Electric Station, Units 1 and 2. i

! NUREG-0797, Supplement No. 14, p. 5-2. j
:

97 Ibid. !,!
:
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,

and coordination. The staff concludes that a lack of
close communication and coordination existed at the
time between the piping and pipe support dssign
groups."

,

A similar view was expressed by Ms. Williams during a 1985 Cygna
presentation to NRC ranagement:95

" the stress and the supports were separated... ;

centractually, and then there were one and two and
eventually three gr ups doing pipe support designs.

"It appears that having divided the werk up in tha:
canner, although maybe Ore expedient, =ay have caused
interface problems that were nuch : re difficult ::
deal with."

Turther, our review suggests that during Phase ::, TU canage:ent
devoted little attention to interf ace pr:blers. One example is
provided by the abridgement of the QA Progran snd CA Plan as
discussed in Se:: ion 5. 4. 7. Another example is provided by tw
documents written about seven years apart.

The firs: ef these documents is the "Erersen Rep rt", prepared by
Enerson Consultants, Inc. and transmitted by Mr. George to
distribution by a Confidential Mc Orandue dated C:: ber 3,

1978.99 While the report is primarily c ncerned with redu:ing
project costs through eliminati:n Of excess persennel, page 6 Of
the report includes the following:-

"Jurisdiction statements for each overhead and indirect
service departtent, the Engineering Depart:ent, and the
construction Department are necessary to eliminate
duplication of activities, := clearly define areas of
responsibilities, and to obtain maximum cperating
efficiencies."

The second document is a short remerandue written seven years
later by Mr. Merritt and addressed to Mr. George.100 It is
quoted in full:

98 Cygna Briefing to NRC Management en Comanche Feak Steam
Electric Station Independent Assessment Program. April
26, 1985, p. 38. (502141/CB00160966)

99 George Confidential reso to Distribution dtd 10/3/76,
Emersen Report. (S03323/BH00101750)

100 Merritt remerandum to George dtd 11/19/S5, NEC S: Ope
and Resp;nsibilities. (50355S/CB00030:38?)
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I
j "As a result of the meetings with W. G. Counsil, it i

; would seem the company needs to establish sccpe |
requirements for each crgani:stien, i.e. operations, )

3
j engineering and construction.

|
l

"At a time of tight budgets and understaffed
~

i

! crgani:ations, it would appear we could all better !
i utili:e the persennel we have in engireering if each

'

i group knew what its 2 ole and sc pe was. Then we would
j not find two groups d:ing the same thing." ;

t.
a

) Thus, apparently despite the findings of the Emersen Report and !

the desire to utilize personnel effectively, for a period cft
1

j seven years during Phase ::, TU management did not cleably define *

j the responsibilities of the various crganizations. Indeed, it
i was not until Phase ::: that the new TU management, mere i

: experienced in the field of nuclear pcwer, suggested that su-* <

! responsibilities be defined. !.

I It is clear that in the absence of well-defined organi:stional '

! respensibilities, the centrol of activities between interfacing i

crgani:ations will be difficult. As noted above, in the area cf ;

j. piping and pipe supper: design, it is especially important that
I there be c10se communication and coordinatien between the :

! participating d e.gn organi:ations. I

'i
a

j We cenclude that a majer reason why extensive design validatien, j

; and hardware rework and =0dificatien ef f erts have been required ;

i at CPSES in the area of piping and pipe supports, was because TU ;

: management elected to use several organi:stions for the design cf :

j piping and pipe supperts but did not ensure the elese f

communication and coordination between interfacing erganizations i
3

i that was necessary to ensure an acceptable and verifiable end j

pr: duct.
,

t
}

5.4.9 cenclusiens en TU Adrinistrative Actiens
'

,

j TV senior management officials replaced TU CA managers in 1976 i

j and 1977 with personnel who exhibited a "practical" approach ,

: toward QA requirements and a "c00 perative" attitude with respect ,

j to construction efforts. In addition, while much =cre qualified |

|
personnel were available, TU selected an individual to be CA |

i Manager who had no significant prevtcus QA experience. TU took i

! cver management of all site CA activities except these under the |
i jurisdiction of the ASME giving TU the control necessary to

assure QA's "cooperatien" with construction. TU knowingly
'

accepted the risk of "after-the-fact" design review of field-
) initiated design changes without providing ef f ective mechanisms 7

i to ensure that timely review of changes would be maintained, that ;

the backlog of changes wculd be kept small and under centrol, and |;

! that the accurate design document c:ntrels known by TU to be !
.
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needed would be ireplemented to minimi:e the risks of thic policy.
TU drastically abridged the QA Program and the QA Plan to reducej the burden of maintaining these documents, apparent 4 without

' giving thought to the fundamental purpose of these documents,;

andthereby great 3y reduced their usefulness and effectiveness.This, in turn, contributed to the number of procedures problemsexperienced by tne project. In addition, during Phase !!, ;"'

provided inadequate canagement review of the effectiveness ef
tPSES QA Program and dissolved the one organisation (the 030)that was serving this function. In short, during Phase ::, ;';
tock several administrative actiens that were unwise, such asappointment Of a OA Manager with no significant pre"icus ;A
experience, er took actions that served to subordinate rigorous
application cf CA requirements to ::nstruction priorities, suen,

as the policy of after-the-fa: -' design review."

-

.

!

!

1

i

!

1

I

!
J

:
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5.5 Information Available to Manacement on Proiect Ouali*te
5.5.1 Findincs of TU Audit Procram ,

0 5.1.1 Helion Control
As can be seen from Appendix C, "A Review of the TU Audit Program
at CPSES", design / design change problems were identified from the
first audits in 1974 through 1983. Then in 1984 problems began
to surface as As-Built deviations in the hardware. An example of
the narrowness of view with which TU management looked at audit
findings is given here: There were 22 findings of TCP-6 in the
areas of design review / design change, lack of procedures, and
inadequate Procedures,1 primarily in the I&C and Electrical
disciplines, with a few fcund in the Mechanical discipline. Six
months later when a folicwup audit was conducted to close out the
findings of TCP-6, 23 additional findings were identified,2
primarily in the mechanical engineering area. TU summari::ed
their findings as follows:

"1. Weldinc Encineerina*

One (1) general, across the board deficiency was
identified regarding the lack of procedures covering
the use of CMC's by Welding Engineering. The CMC is
not being used for design changes and therefore, its
use is not covered by existing precedures which
identify the CMC as a design change / deviation tecl.,

"2. Mechanical
,

Twenty-three (23) deficiencies were identified in the
Mechanical discipline. The following is a brief
summary of each area.

A. On-site Pice Suecort Desian Grouc

A total of ten (10) deficiencies were observed in
both the large bore and small bore design
activities. The problems in the 2" and under area
were presented generically due to the nature of
the problems observed. This activity was being
conducted in an uncontrolled manner. We
acknowledge that TUSI Project Ma nag e:.te nt has
subsequently issued a stop work order in this
area. In the large bore area, the deficiencies

1 TCP-6, dated February 6, 1980

2 TCP-6, Follow-up, dated August 28, 1980
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are specific to individual hangers and represent a '

breakdown in an established program.

B. Technical SeWices I

Nine (9) deficiencies were identified which
involve Technical Services, including the Hancer
Drafting and Hanger Design Review Groups. We feel
that these items are particularly serious in light
of past findings in this area, and in light of
TUS:'s previous commitments in these areas. We
acknowledge TUSI's intent to conduct an extensive
evaluation by a management / supervisory board and
take whatever measures are deemed necessary in
this area.

C. rield Encineerina

A total of four (4) deficiencies were observed
involving the use of design changes. The most
serious involved the erroneous declassification cf
Class 5 hangers in the safeguards building. *wo
hangers were sampled and both we.re declassified in
error, thus leaving serious questions regarding
the accuracy of the original declassification
document.

"3. TUSI's Cormitments to TCP-6

Cornitments in response to deficiencies 8C, 10 and 17
have not been fully implemented. The deficiencies were
in the areas of engineering produced quality records,
IEEE-323 documentation and indoctrinacion and training.
These findings will be carried as new deficiencies.

"4. TUSI's response to TCP-6 Deficiency Number 7 was not
audited. Rather, TUGCO QA via QTN-295 has requested
TUGCO Operations involvement in establishing a
milestone by which as-built drawings, and associated
change reviews, must be completed and organized into a
turnover package. We will advise you of TUCCO
Operations position as it becomes available."

If the findings of TCP-6 had been addressed generically or
prograrmatically, all of these problems in the mechanical
engineering area would have been addressed at the same time they
were addressed for the I&C and Electrical engineering areas.
These two audits alone should have alerted TU management to the
significant problems that were to lead to the establishment of
the CPRT and the formation of the Design Adequacy Program and the
Quality of Construction element of the CPRT Program Plan.
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5.5.1.2 Corrective Action procram

The corrective action audit trail is almost nonexistent. G&H and
B&R corrective action programs were never audited by TU. The
first NCR/ Corrective Actions audit of CPSES was TCP-28 in 1981.
An examination of that audi.t report reveals that only one minor
deficiency was identified U.ong with four comments. The area was
not audited again until TCP-56, one year later. During this
audit only one concern and one cc==ent were identified in the
area of NCR administration. TCP-87, conducted during October and
November 1983, appears.t be the first audit of any depth of the
NCR/ Corrective Action Program at CPSES but this was very late in
construction, as the bulk of construction was completed by this
time, many allegations were being made and the ASLB was raising
questiens about design and as-built conditions of the CPSES
project. Therefore the TU Audit Program was ineffective in
identifying problems in the NCR/ Corrective Action Programs at

! CPSES.

5.5.1.3 Trainina and Indoctrination

The Appendix C, Audits, to 'this report reveals that B&R cr G&H
! training and indoctrination programs were never the subject of a

TU Audit. The CPSES project was not the subject of an audit on
training er indoctrinatien until TCP-36, March 1982. Mcwever the'
audits of B&R shculd have alerted TU =anagement that this was a
problem area along with finding 317 cf TCP-6. These audits arei

'

indicative of the low priority TU =anagement placed en training
and indcctrination, under B&R this area was a continuing problem.

: After TU took over management of the QA program, the area was not
audited again for two years (TCP-6), and the subject of this
audit was not training and indcctrination. Even though TCP-6
identified widespread lack of documentation of training and
indoctrination, the area was not audited again for another two
years (TCP-36).

5.5.1.4 Occument Centrei
t

! The document control audit trail is long and quite explicit
I (see Appendix C, Audits). The corrective actions were narrowly

focused, and some of the specific problems identified by the
audits were fixed, but the underlying cause was not. For example
Audit TSR-3 found that DCC personnel needed training and indoc-
trination. Audit TSR-4 found two newly hired persons had not

| been trained. The audit corrective action program, thus, was
ineffective, e.g., it took over 15 months to correct the

! procedure implementation problem at the Houston offices 3

3 Audit Report, TBR-8, dated 7/29/77
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5.5.1.5 Sur.muy

The preceding sections indicate that for the areas of design and
document control, despite the generation of audit findings,
corrective actions were not timely or thorough. In addition,
there was very little auditing of the areas of Nonconformance
Control and Training. These are indications of an organization
that is not corsitted to an aggressive and meaningful audit
program. That TU management in Phase II lacked an appreciatien
of- the importance of QA audits is confirmed by the CPRT
Collective Evaluation Report. In drawing its cenclusions
regarding TU's historical audit program, the CPRT states:

"These problems [with the historical audit program)
were attributed to lack of full appreciation by the
previous TUEC management ,of the role and benefit of an
effective audit program."'

The deficiencies noted in the CPRT findings resulted from an
audit program that was criticized earlier by a consultant
(Section 5.5.3.3) and by the TRT (Section 5.5.4.3). If TU during
Phase II had insisted en an aggressive and c0mprehensive audit
program, cor.bined with prompt and generic correction of audit
findings, many of the problems identified late in the project
would not have existed.

5.5.2 Infomation frer Centractors

5.5.2.1 G&H Concern Recardinc "After-the-Tact"
Desien Peview

i
l

! TU's adoption of the policy of "after-the-fact" design review of
field-initiated design changes to maintain construction progress

f has been described in Section 5. 4. 3. As noted in that section,

l G&H made it clear that this policy was implemented in 1977 at the
request of TU and that TU was fully aware of the "risks of
potential backfitting which this new policy may give rise to in
the future." In addition, G&H expressed concern about the si:e
of the backlog of unreviewed design changes in 1979 and attempted
to initiate action to reduce the backlog. Despite this
information from G&H, TU adopted the risky policy of "after-the-
fact" design review and was ineffective in maintaining the

|
backlog at a level which would permit timely final review.

!

|

t

|

4 Comanche Peak Response Team Collective Evaluation
,

Report, Revision 0, approved 12/23/87, Executive|

Su:rary, p. 18.
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The effect of this policy was to add to the workload of G&H.
This occurred because G&H was fully occupied in performing the
detailed design of the plant and preparing the construction
drawings at a rate to support an ambitious construction schedule.
The need to meet this schedule, however, meant that review of
field-initiated design changeo would have to be deferred, thus
creating a backlog. When these field-initiated design changes
were eventually reviewed they could be found to be acceptable or
unacceptable. If they were unacceptable, that design would have
to be further revised and reviewed and the affected component
would have to be modified. Even if the field-initiated design
changes were individually acceptable, the final design would have
to be revised to incorporate the changes, and this might
invalidate the acceptability of the design of the affected total
system. The problem, of course, was most severe when there were
multiple design changes to a component or a system because this
could lead to repeated reanalysis and redesign of the compcnent
or system.

5.5.2.2 B&P Concern Recardinc TU CA Manace ent
Stvle

As discussed in Section 5.4.2, TU took over management of Site
QA/QC (except for ASME activities) in early 1978. The stated
reason for the takeover was to give TU the control needed to
provide site procedures that were customized to CPSES rather than
using B&R generic procedures. Having assumed control, however,
TU QA/QC management's authority was not limited to dictating the
types of procedures to be used; it had overall control of site
QA/QC.i

Several events over the course of Phase II, such as the QA
Management Review Board interviews of QC inspectors in 1979,
numerous allegations of quality problems and the T-shirt incident
indicate that TU Site QA/QC exercised its authority in an
overbearing manner in order to "cooperate" with construction and
be "practical" about QA.'

l
i

A dramatic example of this is described in an enclosure to a May
1978 confidential letter from Mr. Munisteri of B&R to Mr. Gary of
TU.5 As B&R described this incident, which involved the

compaction of sand in an excavation surrounding two manholes, the
TU Site QA/QC Supervisor directed that the degree of compaction
be accepted "as is" even though it did not meet the

specification. According to the B&R description, the B&R Site QC
[

Supervisor was told by TU that if he still had a problem with the
l material, he should "write it up" but the Engineer would
1

3 Munisteri (B&R) confidential letter to Gary dtd
5/11/78, Site QA/QC Activities, with 3 enclosures,

I (S 00105/ BH002 21660)

Page 5.5-5

i
I

|

|
|

.-r.-e r-. - - < , , _ , , - , . , , ___ , _.,-_,_ __m_ _ _ - , - - , _ , _ , . - ~ . _ _ _ _ . _ _ , _ . _ _ _ _ _ ___ , ,_- , r, . - - - _ _ - -- , - - - - -



.

disposition it "use-as-is". The B&R Site QC Supervisor was also
if it was written up, somebody was going to take atold that " ...

heavy and it wasn't going to be TUGCO".

Because B&R did not agree that this compaction condition was
acceptable from the standpoint of QC, the B&R QC supervisor was
told by the TU Site QA Supervisor to remove all B&R personnel
from soils testing / inspection. In addition, B&R was directed to
relieve two senior Civil QC personnel of their supervisory
responsibilities, and was informed that henceforth the Civil QC
group would report to TU QA/QC. In response, the B&R Site QC
Supervisor expressed his concern to the TU Site QA Superviser
" that such a dismissal at this time would be interpreted as...

'TUGCO firing B&R supervision because they wrote up a noncon-
formance that TUGCO disagreed with,' would cause a morale proble
and a bad image for TUGCO, and may establish an atmosphere for
allegations." The reported response of the TU Site QA Supervisor
was that these items would be his problem.

We note the warning of the B&R Site QC supervisor was prophetic:
the TU QA Management Review Board interviews of QC personnel in
1979 were done because of poor morale among QC inspecters; these
interviews revealed a widespread belief among the QC inspecters
that TU's main emphasis at CPSES was production, not quality; and
there were =any allegations of poor quality. In addition, as
discussed in Section 5.4:1, there were several other instances cf
development of deep-seated disagreements between the 00
inspectors and the Site QA/QC supervision.

As for this specific incident, this information was addressed
directly to TU top management via the previously cited letter.
We have not yet identified what corrective action was undertaken
by TU in response to this information from B&R. However, in view
of succeeding events, we further cenclude such corrective action,
if any, was ineffective.

5.5.3 Infornation Available from Third Partv
Auditors and Internal Survevs

5.5.3.1 MAC Audit Concerns

After-the-Fact Feview of Desien Chances

As a result of the audit performed at CPSES in early 1978, the
Management Analysis Company (MAC) identified several serious
concerns. One of these concerns was "after-the-fact" design
review of field-initiated design changes. This issue is
discussed in Section 5.4.3, where it is made clear that MAC
strongly recommended abandonment of this policy. Despite this
warning, TU rejected the MAC recensendation and continued this
practice until early 19E5 when its use was restricted.
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Control of Nonconfer-ances

Another sericus concern noted by MAC was in the area of control
of nonconformances. Because of its significance, this MAC
finding is quoted in full:

"There appears to be an effort to reduce the nu:ter of
documented nonconfermances.

"It was noted that DC DDAs were being utili;:ed for non-
conformance reports. Although this was observed en a
small percentage of DC DDAs issued during the month of
April, it is recommended that this practice be stepped
immediately. The TUGCO system is correctly established
whereby nenconformances are written after the fact
(Reviewer's Note: i.e. after construction of a
compenent er structure) and DC DDAs are reserved for
design changes before the fact (Reviewer's Note: i.e.
before construction of a component or structure) . It
is important that this practice be enforced since DC
DDAs prepared after the fact necessitate that workers
be directed verbally to violate the drawing since the
deviation will be handled after the fact with DC DDAs.
This is a ocor Ouality Assurance Practice.
(Underlining added)

"Procedure CPQ1-AB, Rev. O, dated 5-5-78 was issued for
the purpose of providing expedient disposition of-

concrete discrepancies. The crocedure infers that
ddiscrepancies of 72 CF versus 70 F or 6.2% air content

versus 6.0% =aximum is (sic) perfectly acceptable when
it is signed off by the field engineer. Such a system
shortcuts the established nonconforming material
control system as defined in Brown & Rcot and TUGCO
procedures and should be discontinued. If tolerances
are unrealistic such that the 740F is acceptable, then
tr> design specification should be changed to so
ind; te.

"It is recommended that good inspection planning be
| provided inspectors, identifying the characteristics to

| be inspected, the method of inspection and acceptance
criteria and that inspectors identify nonconformances
to such criteria. This will maintain the integrity of
inspectors and provides identification of problem areas,

and provides a means for their correction.|

"It is reasonable to assume that en a project as large
as Comanche Peak there will be several thousand
nonconformance reports. The number does not reflect
adversely on the quality of construction, but the

.
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failure to identify nonconformances does reflect
adversely on the integrity of inspectors and leaves
unknown the quality of the plant."

The recommendations associated with this finding were also
teta11y rejected by TU.

This is a particularly significant finding because it bears en
several problems TU was to experience in the future. For
example, writing field design changes (DC DDAs) to address
construction deficiencies clearly added to the backleg of
properly initiated field design changes requiring a f ter-the-f a ct
design review. In addition, it required additional design
analysis and drawing revision that would not have been required
if the work had been done properly in the first place, or if the
inspection acceptance criteria had been properly selected. In
addition, since it was not identified as a nonconformance,
corrective action was not required, and the same problem could
cecur repeatedly. Worst of all, it was allowing Project
personnel to implement design changes to facilitate construction
progress and then putting the burden on Engineering to justify
the acceptability of the change.

Another consequence of this decision was the adverse i= pact en QC
inspector scrale, which MAC refers to as inspector integrity. As
previously noted, during Phase II there was a widely held belief
among the QC inspectors that TU nanagement was more concerned
with construction progress than with quality. Obviously, this
would have an adverse effect on QC inspector morale. One of the
ways this was manifested was through what the QC inspectors
perceived as excessive use of the "use-as-is" disposition of
nonconformances. In other words, if a QC inspector identified a
condition that did not meet the specified acceptance criterien
for the characteristic being inspected, he would prepare a
Nonconformance Report (NCR) describing the deficiency. If
Engineering reviewed this NCR and decided the component was
acceptable despite the deficiency, this would be classified as a
"use-as-is" disposition. There are a nunber of statements in the
interviews of QC inspectors conducted in 1979 by the TU QA
Management Review Board and the 1954 interviews of electrical QC
inspectors indicating there was excessive use of, or inadequate
justification for "use-as-is" dispositions. A portion of the MAC
finding quoted above relates to this very practice, i.e.,
allowing out-of-specification conditions to be "signed off by the
field engineer." As MAC indicates, if tolerances are
unrealistic, they should be changed to indicate the actual
acceptable limits. As indicated above, TU rejected this finding
in 1978, and MAC's predictions of adverse effects on QC inspector
morale were validated.
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Corrective Action

Section 5.4.2 discusses TU's assumption of management of the site
QA/QC functions except for ASME activities. The discussion also
indicates that during Phase II, quality concerns were frequently
subordinated by TU management to concerns regarding cost and
schedule. The MAC audit was conducted only three to four months
after TU took over management of site QA/QC. Even'in this short
time, however, MAC was able to discern adverse effects on quality
of TU management. For example, the MAC evaluation of Criterion
XVI, Corrective Action, states, in part, as follows:

" Some of the changes in authority delegation to...

m.ajor centractors appears to be action taken to correct
i'hadequate or untimely response by those organizations;
however, other actions taken, such as handling of field
changes and nonconformances, appear to be those of
circumventing the problem rather than correcting it."

TC's response to this MAC discussion illustrates the narrowness
of its perception of quality issues. The response was, "N
specific findings."

Procurenent Document Centrol

MAC's finding regarding procurement document control was as
follows:

"The Comanche Peak Quality Assurance Plan does not
provide for a Quality Assurance review of procurement
documents and changes thereto prior to purchase order
placement, except for site originated procurements.
Such a . review is identified in 10CFR50 Appendix 3,

Criterion IV and is a requirement of ANSI N45.2.13. It
should be required on all safety related procurements."

l

| The TU response was,

"We disagree this is a requirement. A separate QA
',

requirement section, approved by TUGCO QA, is included
with each purchase order and is applicable to all

! supplements. Changes to these requirements are
! authorized only by Quality Assurance."
|

j TU and MAC thus disagreed, and TU chose to ignore the advice of
itr, consultant. As to which party was correct, Criterion IV of
Appendix B to 10CFR50 states, in part, as follows:

"Measures shall be established to assure that
applicable regulatory requirements, design bases, and

;

i other requirements which are necessary to assure
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adequate quality are suitably included or referenced in
the documents for procurement of material, equipment
and services...."

Criterion IV thus requires that measures be established to assure
that all information important to quality is included in
procurement documents. MAC interprets this to mean (and we
agree) that there must be a review of procurement document
packages (presumably by QA or QC) to assure that all
requirements, includine desian bases, are suitably included er
referenced. TU apparently takes the very narrow view that simply
including standard TU QA requirements in the procurement package
satisfies this requirement. This is clearly incorrect because it
does not provide the required review of the package to assure
tha* all requirements are included. In addition, no document
describing standard TU QA requirements can possibly provide a
useful description or reference to the design bases for specific
components. Thus, a specific review of each procurement package
for safety related equipment should be performed.

TU's response to this MAC finding, however, was simply to
continue its inadequate practice and ignore the MAC recermen-
dation. An example of the results of sloppy precurement
practices is discussed in Section 5.5.4.1, Inspection Report 82-
01.

Conclusion

k'e conclude TU received clear warn ngs from MAC on the risks
associated with "after-the-fact" design review of field changes,
of the improper methods being used to handle nonconformances and
the possible consequence s , and of deficiencies in the QA review
of procurement documents. MAC also advised TU that in some
cases, TU's exercise of its authcrity as site QA/QC manager
appeared to circumvent problems, rather than correct them. TU
management reviewed these MAC findings and recommendations and
rejected them.

5.5.3.2 TU OA Manacerent Review Board Survev of
OC Increcters

Another source of information available to TU management
concerning project quality was the survey of QC inspectors
performed in 1979. As discussed in Section 5.3.2, this survey
was undertaken because of a perception of poor morale among QC

! inspectors. Although job security and inspector pay were among
! the concerns expressed by the inspectors, Section 5.3.2 states
| that almost all the disciplines interviewed had the perceptien
'

that the main emphasis at CPSES was on production - not quality.
3cce of the disciplines indicated that QA/QC management had an

.
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authoritarian attitude: and several disciplines expressed the
view that an inordinate number of Nonconfermance Reports were
being dispositioned "use-as-is" without adequate explanation er
justification.

Although the results of this survey were verbally conveyed to TU
upper management by the CA Manager and the members of theevaluatien tea =,6 TU upper management did not issue any written
directives ordering a comprehensive analysis and evaluation cf
the QC inspectors' concerns or implementation of corrective
actions. Nor is there evidence TU management requested feedback
concerning the effectiveness of the corrective action. Despite
this lack of documentation of TU =anagement concern, sc=e
corrective actions were implemented. For example, the pay

revised,7 inspection proceduresschedule for QC inspectors was
were impreved, the TU Site QA Supervisor met with small groups
of QC inspecters in "fireside chats" to discuss their concerns
and state management colicy,9 and a B&R Vice President spoke to
B&R site perscnnel.10 These actions appear to have had a
temporary beneficial effect.ll That these actions did net have
larting effectiveness is evident frc= the fact that some of the
same concerns, such as emphasis on production and excessive "use-
as-is" dispositiens of NCRs, were still occurring more than four
years later among the electrical inspectors.12 In addition, TU
=anagement did not take any action to provide a protected
mechanism for relaying quality concerns or allegations to
management until the fall of 1983 when the Quality Hotline was
established.13

I 6 Depcsition of David N. Chapman for ASLB hearings,
August 2, 1984, p. 76,531, (S00742)

7 Ibid, p. 76,533

8 Ibid, p. 76,569

9 Ibid, p.76,531, and Deposition of David N. Chapman for
ASLB Hearings, 7/9/84, p. 35656, (S00739)

10 Deposition of David N. Chap =an for ASL3 Hearing,
8/2/84, p. 76573, (S00742)

11 Vega memo to Tolson dtd 6/16/80, QA Audit TCP-7:
Followup, (S00196/CS00100659)

i

12 Grier memo to Tolson dtd 3/15/84, Interviews of
Electrical QC Inspectors, Vega Exhibit No. 538,

(501374/PT00921543);

13 TU Response to General Request CMP-JA-231 cf the 1985
CPSES Retrospective Audit by CMP.

|
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5.5.3.3 Lobbin Audit

Mr. F. B. Lobbin, a consulting engineer, reviewed the program and
activities of the TUGCO QA organication in 1982 at'the request of
the Vice President, Nuclear. His review dealt with the peried
from t start of construction through 1981 and covered five
a re a s : ",h,e

o Quality Assurance Progra Plan

o QA Audit Program

o Vendor Compliance Program

o Surveillance Program

o inspection Program

t. OA Procram Pl.a_D

Lobbin's nest fundamental criticis of TU was his finding that
there was no "Quality Assurance Plan fcr Design and Construction"
in existence in 1982 (other than a general description in the
FSAR), although the 197 3' TU Corporate Quality Assurance Progra
explicitly required such a plan (Finding 31) . The FSAR itself
was "especially lacking in detail regarding organicational and

| individual responsibilities and interfaces". The detail lacking
in the FSAR, Lobbin explained, was exactly what one should expect
to find in the (non-existent) "Quality Assurance Plan for Design
and construction" which "apparently has never been developed".
He concluded that this was a sericus matter, because cf the
cceplexity of the project and because of the lack of nuclear
plant design, construction, and QA experience on the part of
various prime contractors (Finding =2).

Lobbin found that TUGCO QA was not exercising its authority, as
owner, over ASME-related activities. He identified only one
audit of that area and found that "(a) definitive written policy
with regard to TUGCO's responsibility for the independent review,
audit, and surveillance of the ASME program, including interface
control with Brown & Root, (was) lacking" (Finding 83).

Lobbin's fourth and fifth findings were generally positive
remarks on the procedures and instructions found in the various
QA and QC manuals.

14 Lobbin ltr to Clements dd 2/4/82, Final Report of
Audit, (500777/CS00380616)

Page 5.5-12



. - _ --

a

OA Audit Procran

In Audit Program Finding 81, Lobbin concluded that "(t)he number
and scope of design and construction audits by TUCCO QA 00 date
has been limited". In Finding 84, he wrote that the . low
frequency of audits occurred because "[t]he TUGCO audit staff is
too small and inexperienced to carry out effectively a full scope
audit program". In other words, the design and construction QA
audit program frc= 1974 through 1981 had been and was of limited
effectiveness. Based on our review, the element of inexperience
applied primarily to the 1980-1981 period. It was during this
period the TU QA Manager decided to augment his audit staff with
personnel who did not necessarily have a technical background and
were not necessarily engineers. In fact, a nu=_ber of the newly
hired auditors were classified as technicians.13 Since earlier
audits had been performed by engineers with a growing background
in nuclear construction, this use cf less experienced personnel
undoubtedly caused sc=e reduction in the quality and perspective

i of the audits perfor.ed in the pericd after 1980. Nc using
graduate engineers as audi Ors also allcwed the OA Manager ::
minimize QA costs.

In =cre detailed Finding 6, Lobbin "did not find a c:nsisten
use of detailed audit checklists for the planning and.cenduct cf
audits by TUGCO QA". Regarding deficiencies, he found that
"neither TUGCO QA nor the audited organization appears to
evaluate on a regular basis the impact of identified deficiencies
on past activities" (Finding 25). Lebbin also found "little
evidence" of any regular TU review of audits by contracters,
while citing the explici: FSAR carmi:=ent to do so (Finding :7).

,

Finally, it should be e=phasized that TU's FSAR committed the
utility to the use of audits for two purposes: (1) to verify
compliance with the QA program, and (2) to determine the
effectiveness of the program. In fact, Lebbin concluded, thei

'

audit program focused en the first purpose and neglected the
second: "Relatively little attentien has been paid to evaluating

,

the overall effectiveness of the controls established by TUSI and
by TUGCO's prime contractors." (Finding 33) About three years
later, the TRT would make the same finding.

Lobbin's criticisms of the design and construction audit program
dealt with the period frc= 1974 through 1981. L0bbin's own
su==ary of his findings described a program in trouble due to
inadequate audits:

.

"The design and construction audit program is an area which,
in the opinion of the auther, requires considerable

,

!

I
i
' 15 Oral deposition of David M. Chapman, October 26, 1987,

pp.38-40.
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attention and improvement. Simply stated, the author
believes that more audits of a broader range of quality
related activities need to be planned and conducted. In
addition, the focus of the audit program should be shifted
somewhat from verifying compliance with procedures and
instructions for the control of quality related activities
to verifying that plant structures, systems, and components
have been designed and constructed in accordance with the
design and quality assurance criteria and commitments
established for the CPSES. This shift in focus is
recommended in part to compensate for the relatively low
level of audit activity over past years."

Vendor Coroliance Procran

Lobbin stated, "(t)he vendor compliance program compliments (sic)
the vendor audit program, and together these two activities serve
to ensure that the safety related materials and equipment for the
CPSES are provided by capable suppliers..." Lobbin found "no
deficiencies with the vendor compliance function" and
complimented the staff on its achievement.

Su neillance Procram

The surveillance program should supplement the audit and
inspection programs. Lobbin found "no clear management
philosophy with regard to the objectives, design, or scope of the
site surveillance program (Finding =1). "The Construction
Surveillance staff (within QA Services) ha(d) very little
commercial nuclear plant design and construction experience"
(Finding *2). Further, "(a) review cf Site Surveillance Reports
reveal (ed) that the deficiencies being identified by the
surveillance staff (were) not significant" (Finding =3). As a
result of these problems, the surveillance group had not gained
the respect cf the project and was not effective.

Insoection irocram

The Construction QA department within TUGCO QA had responsibility
for the inspection of quality related construction activities.
Lobbin focused his review on staffing and on procedures and
instructions for inspection. A carefully worded Finding (:1)
expressed "concern with regard to the experience of inspection
personnel, including individuals who perform ASME inspections".
An audit of inspector qualificatiens had not been performed and
"training remains an open question". QC inspector qualifications
would become a TRT issue about three years after this finding.

Page 5.5-14
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Surnary

The Lobbin review came in 1982, eight years after the date of the
NRC construction permit. Thus, one would expect to find a nature
organization, functioning ef fectively. Instead, Lobbin found an
inexperienced staff without a quality-oriented guiding philosophy
from higher management. He repeatedly remarked that the staff
were interested in their work and wanted to do a good job, but
were hindered by fundamental problems. The major findings as
summarized by Lobbin were four:

o "The level of experience within the TUG 00 QA
organi:ation, in particular commercial nuclear plant
design and construction QA experience, is low and is
the prime contributing factor to other areas of concern
identified during this evaluation."

o "Staffing of the audit and surveillance functions
should be increased."

o "The number and scope of audits should be increased,
especially audits of the site engineering and
construction activities. The author (Lobbin) could
find no direct evidence that quality program
requirements are not being met in these areas.
However, the lack of clear evidence, obtainable through
audits, which indicates the program is effcctive and
being fully implemented, erodes one's confidence that
quality has and is being ensured."

o "QA management has not defined clearly the objectives
for the surveillance program resulting in a program
which, in the author's (Lobbin's) opinion, is presently
ineffective."

In addition, the following major findings by Lobbin were
mentioned in the text of the report, but not included in the
above summary:

o The TUGCO QA organi:ation had not provided the
"necessary detail" required to describe QA program
responsibilities and interfaces, although its 1973
program description clearly intended such detail to be
provided early in the project (p. 6).

o The design and construction QA staff was "too small to
carry out an effective audit program" (p. 13).
Elsewhere, it was "too small and inexperienced to carry
out effectively a full scope audit' program" (p. 15).

!

o The design and construction QA audit program focused on'
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"process and procedure audits" rather than on "audits
of plant structures, systems, and components" (p. 14).

The Lobbin audit thus provided TU managenent with information
concerning at least three deficiencies that were subsequently
identified by the NRC: an inadequate audit program - identified
by the CAT inspection about two years later, and failure to
periodically evaluate the effectiveness of the QA Program, and QC
inspector training and qualifications identified by the TRT-

about three years later.

We have reviewed the TU response and planned corrective action
regarding these findings.16 Based on this review we find the TU
response and corrective action was clearly deficient in at least
two areas. These were: (1) providing sufficient detail to define |
responsibilities and interfaces; and /2) performing audits Of the '

overall effectiveness of the implementation of the QA program.

The matter of providing "sufficient detail" is related to the
fate of the CPSES QA Program Plan. This was intended to be a
second tier document that provided uniform and comprehensive
guidance for translating policies and commitments appearing in
the overall QA Program document and PSAR/FSAR into working level
procedures. Such second tier documents are typical for mest, if
not all, nuclear plants. During Phase I, TU. had implemented a
very detailed QA Plan; however, by the time of the Lobbin audit
in Phase II, the Plan had been reduced to a skeleton. TU's
actions in dealing with this issue are described in their
response to Finding No. 2, QA Program Plan:

an all inclusive, Quality Assurance Plan for"
...

Design and Construction wes developed at the beginning;

' of the project. However, as the project evolved it
became apparent that the many small changes made in
lower-tier QA documents were requiring an unnecessarily
burdensome number of revisions in the QA Manual. We
therefore made the decision to minimize the amount cf 1

| detail in corporate documents, their purpose being to

I define QA policy and management responsibility.
Details are included in lower-tier documents such as'

work procedures and instructions, which are reviewed to
assure that they are consistent with corporate policies
and regulatory commitments."

!
'

TU, thus, rejects this Lebbin finding.

16 Chapman memo to Clements dtd 2/23/82, Response to

Lobbin Report, (S007 3 6/ CS 003 9 2 2 94 )
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We have reviewed the QA Prog"am Plan issued during the period
referred to in this response.17 Basically it consists of one
section addressed to each of the 18 criteria listed in Appendix B
to 10CFR50 plus three sections addressing ASME issues. Except

ifor Section 1, which deals with Organizational structure and '

responsibilities (six pages and two Figures), three sections
consist of two pages, and the rest of the criteria are addressed
in a fraction of a page. In terms of detail, it provides little
more information than Appendix B certainly insufficient--

detail to guide the deyelopment of a cocrdinated set cf quality
implementing procedures. A review of the QA Plan in force at the
ti=e of the Lobbin audit indicates it was first adopted in its

,

abbreviated form July 1, 1978 -- shcrtly after TU took over
management of Site QA/QC; and was still in effect as late as
August 30, 1984. Thus it was in effect for almost all of Phase
II which covered the period of most of the construction activity.

As shown in Appendix D, Table D-1, TU was cited on numercus
occasions during this period and immediately thereafter for
inadequate procedures, failure to follow proceduras and
inadequate inspection. Examination of Figure D-6 shows that the
three most frequent causes of citations were also in these areas
(Criteria V-A, V-B and X). Based on these obse rvat ions , we
conclude the abbreviated form of the QA Plan used during Phase II
was a significant contributing factor with respect to
deficiencies in quality procedures and inspection procedures.

The foregoing is consistent with the findings of the CPRT
Collective Evaluation Report regarding Appendix B. Criterion V:13

1

" It was determined these problems can generally be...

attributed to inexperienced personnel having written
and reviewed the procedures and a weak procedure review
process. A contributing factor was the lack of a well-
defined procedure hierarchy that ensured QA program
co==itments were properly translated into lower tier
procedural requirements. "

...

Regarding the TU respense to the Lobbin audit finding regarding
failure to review the overall effectiveness of the QA program,
our review of the response indicates the TU QA Manager either did
not understand the finding or sought to resolve the problem
without expenditure of additional resources. In either case, the

17 TUGCO CPSES Quality Assurance Plan, dated 8/30/84.
(SO2035)

18 Comanche Peak Response Team Collective Evaluation
Report, Revision 0, dated December 23, 1987, Part IV,
p. 26. (S02449)
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response was accepted by the TU Vice President, Nuclear. That
the response was inadequate is confirmed by the subsequent re-
identification of this issue by the TRT,19 by the NRC citation
issued in connection with Inspection Report 84-32, and by TU's
acknowledgement of this deficiency and the formation of a Senior
Management Quality Assurance Overview Committee.20

5.5.3.4 Self-Initiated Evaluation

During the period from October 18 through October 29, 1982, a
self-Initiated Evaluation of design, construction and testing
activities was conducted at CPSES. The evaluation was initiated
by TU and was conducted by an evaluation team comprised of senior
technical and management personnel from Sargent & Lundy. The
evaluation team utilized performance objectives and criteria
developed by the Institute of Nuclear Power Operations (INPO)21
specifically to supper this type evaluation. Activities
included in the evaluation were Design Control, Construction
Control and the Quality Program.

In the area of Design Centrol the evaluation team noted thirteen
findings and one good practice.22 The good practice dealt with
the G&H Pipe Rupture Damage Study Program. The thirteen findings
included the following:

o Inadequate procedure to update the line list (piping).
o Uncontrolled docunents used for design of small bore

safety-related pipe supports and ASME Section III,
Class 2 and 3 piping sleeves.

o Some types of piping not included in reverification
program prescribed by NRC IE Bulletin 79-14.

19 ~Eisenhut (NRC' letter to Spence dated 1/8/85, TRT
report No. 3. (S00003)

20 Counsil letter to USNRC dated 2/2/87, Response to
Inspection Report 84-32.

21 The Institute of Nuclear Power Operations was created
by officials of the utilities operating nuclear power
plants in the United States after the accident at Three
Mile Island. INPO was chartered to provide a method of
self-regulation in areas that the Board of Directors,
Utility Chief Operating or Executive Officers,
determine are necessary. Its goals and directions are
established by this Soard.

22 Comanche Peak SES Design and Construction Self
Initiated Evaluation, Report dated October 1982 (S00737)
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Procedure for verification of s=all bore piping doesn'to
address =easurement of angles.

o Guideline for reverification of pipe hangers is not
complete or issued although reverification is already
in progress,

o Co=posite piping drawings have not been updated
recently. An average of 100 unincorporated changes

,

were outstanding against each of nine co=posite
drawings. (TU responded that updating of co=posite
drawings had limited benefit.)

Although not a finding, the me=bers c: the evaluation tea:
reviewing this area also expressed their concern regarding the

'

"after-the-fact" design process, as follows:

"Proposed revisions fro = the field are being approved
by on-site personnel for both on-site designs and off-
site designs. For off-site designs the party approving
the design does not have the average design cales.
available to make a good determination of excess
capacity in tne sverage design to justify his/her
judge =ent.

"Site personnel say only 7 to 8% of the on-site
approvals are r4jected by the average designer-
however, only a s=all % of hangers have been reviewed
against as-built loads. It is probable that the rework
% could increase as =cre as-built analysis is completed

: "? lot a finding, but it would be well tc track this
activity for trending of rejected designs."23

In the area of Construction Control, the evaluation tea =
identified eight findings. A=cng the more significant were:

o I= proper outdoer storage of piping sway struts.
o Bypassing steps of welding procedure.
o Inadequate procedures to contrcl construction

activities (water flowing in pipe while atte=pting to
weld a pipe attachment).

o Uncontrolled drawings used in =cdification of vender-
supplied equipment.

o Indeterminate adequacy of storage environment for liDE
records,

o Procedure for visual weld inspection contains incorrect
acceptance criteria.

,

I

|

23 CPSES SIE, Performance Evaluation Details, DC-5, pp.
102-3. (S00737)
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In the area of Quality Programs, the evaluation team identified
seven findings. These included:

o QA does not review and concur in TU engineering
procedures.

o The G&H Project Guide is not consistent with the
current G&H scope of work.

o There is inadequate explanation of the reasons for
design changes. (Reviewer's Note: Many of the design
changes were necessary because of physical interference ,

between ec=penents.)
o There is inadequate staffing of the group conitering

ASME activities,
o There is no requirement fer interdisciplinary review of

design changes at the sitt. This creates the
possibility of two disciplines issuing design changes
to address the same problem.

o The G&H surveillance reporting system needs
strengthening.

o The G&H =anagement review of QA is done by the Vice
QA, thus providing questionablePresident -

objectivity.

The TU responses to the above findings may b+ su==arized as
follows. Where the finding applied to the activf. ties of one of
the CpSES contractors or subcentractors, e.g. t&R, G&M or
Bahnson, and did not i= pact TU policies adopt?? to expedite
construction and/cr mininize ecst, the resp mse generally
specified corrective action that should have been offactive if
properly implemented. Where the finding applied to $tems which
were a matter of TU policy adopted to expedite construction
and/or minimize cost, the response generally did not previde
corrective action; instead, the response presented TU's reasons
for adhering to that policy although it did not confor= to INPO
guidelines. Specific instances where this latter type response
was provided were the findings regarding the updating of
ce=posite drawings, QA review of TU engineering procedures and
the interdisciplinary review of design changes at the site.

TU nanagement had the benefit of the infor=ation provided by the
Self-Initiated Evaluation and utili:ed this information to

achieve corrective action in areas that did not conflict with TU
policy. Where the evaluation findings based on INPO guidelines
conflicted with TU policies adopted to expecite construction and
minimize cost, however, TU generally chcse to reject the
findings, and thus chose to reject the INPO guidelines which
represented an industry consensus of good practice.
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5.5.3.5 The Institute of Nuclear Power
Crerations Evaluation

4

INPO conducted an evaluation of CPSES Unit 2 during July 1985.
Since this evaluation occurred several months after the formatien
of the CPRT and the cc=pletion of the TRT inspections, the
information develeped from the evaluation was not available to TU'

management in time to forestall the need for the CPRT. However,
since the findings were the prcduct of earlier practices of which
TU should have been aware, seme of the significant findings are
listed below:

i

o "I=provements are needed in the project corrective"

action program. While changes have recently been made,
elements of the non-conformance and trend analysis
programs need strengthening. Poot cause analvses fer
non-cenfernances are not recuired..." (Underlining
added.)

o "I= prove =ents are needed in the development and review
! of sc=e electrical calculations to ensure that all

design require =ents are addressed. Some calculations
;

were not available and some calculations identified
li=1tations that have not been resolved. Exa=ples were <

noted in calculatiens for voltage drop, cable and
battery sizing, and protective relay settings."

o "Some design considerations for the routing cf
instrument tubing for high te=perature sensing lines
and control valve operation have not been updated er
evaluated. Precess tap movement data used for the

;

design of instrument tubing arrangements are not
reviewed against the =cve=ent data from the latest
stress analysis. Flexibility requirements for sc=e'

instrument air tubing installations to air-eperated
valves in high temperature process lines have not been
determined." (Reviewer's Note: The TU response to this4

; finding is similar to that previously used by TU for
other findings involving unfinished work: "Pipe'

support engineering will provide final...-

| displacements after as-built configurations are

| available." This was a familiar theme wherever an
.

audit or inspection found a ec=ponent configuration

|
that did not conform to the original design that had
been analyzed.)

i o "I= prove =ent is needed in the i=plementation of the
environ = ental qualif:. cation (EQ) program. The assumed
start of qualified life for some equipment has not been

: supported by analysis or other documentation. A

j qualification report for the 6.9 KV switchgear utilized
:
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an ambient temperature that is less than the value
stated in the FSAR, and an EQ report-for the 480 V load
center is incomplete." (Reviewer's Note: Despite this
INPO finding, it was not until several months later
following an NRC inspection that TU recognized it had a
serious problem with Environmental Qualification of
equipment.24)

o "Some electrical documents need upgrading to ensure
that all design and installation requirements are

j incorporated. . Discrepancies were noted in the diesel
generator neutral grounding equipment classification,
battery installation tolerances, control circuit cable
length verification, and lighting level requirements
for emergency lighting."

o "Required clearance between various installed
commodities are not being maintained. Several
instances were observed where pipe, cable tray,
conduit, and HVAC duct were either located in cicse
proximity or in contact with each other."

o "Additional emphasis needs to be placed on erecting
conduit supports and instrumentation correctly the

,

first time. Some instaliations were observed to be
made incorrectly and trend reports show that many
deficiencies are not identified and corrected by
craftsmen or foremen prior to final quality control
inspection." (Reviewer's Note: Such a finding is,

obviously consistent with an environment which
emphasizes production as :pposed to quality. The hcpe'

is that the QC inspecter can be convinced the defects
arc not important.);

As noted above, the information developed as a result of the INFO
evaluation was not available to TU management in time to

'

I forestall the need for the CPRT. In addition, because of
' corrective action implemented during the preceding year in

!

response to TRT findings,. the number of INPO findings was
undoubtedly reduced. Even so, the deficiencies INPO identified '

were predominantly the result of past TU policies and practices,
;

i These included failure to examine deficiencies for the root
causes, inadequate design and design review, the postponement of

,

definitive corrective action until the completion of "as-buil

|
verification", and a general envirennent of production pressure.

|

r

24 Attachnent to Spence memo to Brittain and others dtd
5/13/86, Report to Directors, (S O4 07 0/ CB00031651)
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5.5.3.6 Conclusions

TU management had clear and timely indications from internal and
external sources of problems that threatened to jeopardize
project quality. These problems included "after-the-fact" design
review, inadequate management of nonconformances, ineffective
design control, deficient construction and storage practices,
insufficient and inadequate audits, failure to provide a QA Plan
which provided sufficient detail to translate QA Program
commitments into lower tier implementing procedures, failure to
review the overall effectiveness of the QA program, deficient QC
inspector training and qualifications and the QC inspectors'
perception that production was to be emphasized over quality,
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5.5.4 Information fr0n the NFC

5.5.4.1 Reaion IV Inspections

5.5.4.1.1 Prior to Issuance of the
Construction Pemit.

The NRC23 met with TU and initiated inspections of the Comanche
Peak Steam Electric Station (CPSES) project well before the
issuance of the CPSES construction permit. The purpose of these
meetings and inspections was to assist TU in understanding its
responsibilities as owner of the nuclear project and to assure
that an effective Quality Assurance program was in place and
implemented prior to the start of construction. Since plant
design was already un derny , it was particularly important to
assure t...:t design activities were being conducted in accordance
with industry code and regulatory requirements. A Limited Work
Authorization (LWA) for site preparation was granted prior to
issuance of the construction permit; therefore, certain
inspection activities were required to assure confo=ance with
the provisions of the LWA. This section considers some of the
meetings and inspections conducted by the NRC Regional Cffice
prior to issuance of the constructicn pe =it.

On February 15, 1973, about four months before TU formally
submitted the application for a ccnstruction permit for the
CPSES, the Director of the cognizant NRC Regional Office and ene
of his managers met with the Executive Vice President of TU and
members of his staff. The purpese of this mee:Ing was to discuss
the responsibilities of both the NRC and the utility with respect
to the planned construction of the CPSES.

As documented in NRC Co=anche Peak Inspection Report 73-0124,
topics discussed included:

o The typical NRC inspection and the frequency cf

inspections.
o The enforcement procedures available to the NRC,

including civil penalties.

I

23 In 1975 the Atomic Energy Commission (AEC) was split
into the Nuclear Regulatory Cormission (NRC), and the Energy

i

Research and EcVelopment Administration (ERDA). In this report,
the tern NRC will be used to denote both the NRC and its

precursor agency, the AEC.

24 It is the practice of NRC Regional Offices to utili:e
numbered inspection reports not only for documenting the resultsj

; of formal inspections, but also to record the substance of
~

meetings held with applicants and licensees.

f
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o The conclusion the NRC must reach before an operating
license can be issued and the role of the Regional
Offices in reaching that conclusion.
The necessity for complete documentation of deviations,o
including methods of resolution and approvals,

o The necessity for advising the NRC prc=ptly of
significant discrepancies, and a general coverage of
regulatory reporting requirements.

o The need for correlating vendor procurement and site
construction to the Safety Analysis report.

o An explanatien of the requirements for a QA progra=, as
'

defined by Appendix B, 10 CFR 50.

Specific topics discussed with respect to the QA pr: gram
included:

o The responsibilities of licensees.
o Degree of involvement by the licensee.
o Independence of the QA organi:ation,
o Involvement in the vendor programs,
o Audit programs.
o Programs for corrective actions.
o Establishment of permanent documentation.

J

Regarding this last point, the NRC representatives noted the
emphasis the NRC places on QA/QC records for cbtaining objective
evidence relative to the quality of the plant. Inspection Report
73-01 adds:

"The need for complete, accurate, and technically
useful records was stressed."

The NRC representatives also discussed the planned initial NRC QA
inspection, to be conducted for the purpose of reviewing the TUSI
QA manual to determine its conformance to the requirements of 10
CFR 50, Appendix B and the PSAR. Inspection Report 73-01
concludes:

"Special emphasis, during the initial QA inspection,
will be placed on the controls relating to design,
engineering, procurement, and vendor inspection."

on June 5, 1973, TU submitted its application for a construction
permit for CPSES; the application was docketed by the NRC on July
20, 1973,25 and on Decerter 3, 1973, NRC representatives began
the initial QA inspection mentioned at the February 15, 1973
meeting. Before describing the results of the December 1973 L

,

inspection, it is noted that in this time frame the NRC

25 The Docket Nurlers were 50-445 for Unit 1 and 50-446
for Unit 2.
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established the policy that a pre-docketing inspection of quality
assurance activities would be conducted for all plants submitting
an application for a construction permit after Septe=ber 1, 1973.
The object of this policy was to assure the applicant had an
effectively implemented quality assurance pregram in place before
an application would be accepted for docketing. The CPSES
application was not subject to this policy, however, because the
application had already been docketed on July 20, 1973.

The results of the initial QA inspection that con =enced en
December 3, 1973, are described in Inspection Report ~3-02.

Three violations were identified as follows:

o TUGCO's quality assurance program did not comply with
all the requirements cf 10 CFR 50, Appendix B (eleven
different types of deficiencies were identified under

i this violation).
o certain written procedures or instructions were net

established at a time censistent with the schedule f:r
acco plishing design, procurement, and PSAR develeprent
activities,

o The functions of the "Quality Surveillance Co==ittee,
Design", were not being carried out as described by
written policies.

The cover letter trans=ltting Inspection Report 73-02 to TU
suggests the NRC Regional Office was concerned by the findings cf

,

this inspection. This is indicated by the statement:'

"Our findincs are being forwarded through Regulatory
2eoperations Headquarters to the Directorate of

27 in order that a determination relative toLicensing;

j your docket status may be established."

This appears to be a reference to the NRC pol.cy cited above, and
the Region's belief that since the OpSES QA program was not fully

, in place, consideration should be given to revoking the docketingi

of the project. No correspondence has been located, however,-

i indicating the docketing was revoked or that revocation cf
! docketing was considered by the NRO.

The next NRC inspection of CPSES occurred on March 13-14, 1974,
and had as its primary purpose review of the corrective acticn
taken by TU with respect to the findings of the previous

inspection (73-02). NRC inspection report 74-01 records the
|
,

| 26 An earlier name for what was later known as the office
( of Inspection and Enforcement (!&E).

27 A precursor organization to the Office of Nuclear
Reactor Regulation (NRR).

!

|
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,

results of this March inspection and indicates most of the 73-02
.

findings were satisfactorily resolved.
3

Four additional inspections and one meeting were documented in
the inspection reports for 1974.2e The purpose of the
inspections appears to have been to assure the readiness of the
QA program prior to the initiatien of construction. Although no

'

violatiens were issued by the NRC for the balance of 1974, three
of the fcur inspections identified concerns related to the CPSES
CA progran or these of the subcentractors. These concerns
included:

o The architect / engineer's QA policy and procedures were
not adequate fer the status of the prcject.

o The constructer's QA =anual was being revised to
incorperste the requirements of 10 CFR 50, Appendix B.

o More specific delineation of interface activities and
responsibilities was needed in the QA and QC precedures
of the contractors involved in the design and
ccnstruction of the safe shutdown i=poundment (SSI)

,I dam. (Note: At the time of this inspection July 15-19,
1974, initial excavatien for the da was tentatively

! scheduled in less than two =cnths, i.e., onto begin,9)Septerter 15, 1974.'-i

c Additional QC procedures were needed by Freese &'

Nichols (F&N), the designer of the SSI dam, to,

! implement the above responsibilities.
o The F&N audit precedure was deficient in several areas.4

o TU was revising the CPSES QA Plan to include,

| surveillance activities for the construction of the SSI
dam.

o The B&R construction precedures for the dam did net
j

: reference the construction criteria of the soils
! testing contracter, Masen-Johnson Associates (MJA).
| o B&R Quality Centrol procedures were not being

adequately centrolled,:
o There was no procedural control of changes and,

l revisions to the F&N QA manual.
o The F&N corrective action procedure did not provide

specific guidance as to when status updates should be
requested.

28 For convenience, inspections documented by inspection
reports with nurlers in the 74-XX series, for example, will be
referred to as 1974 inspections, even though the inspection may
not have been completed or documented until 1975.

29 A Limited Work Authorization (LWA) was issued for the
CPSES site, and site preparation under this LWA began Octcber 13,
1974. (Inspection Report 74-04, p. 4)
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o F&N was.deve2eping (but had not completed) a procedure
for inspection and testing to acco=pany an SSI da:
inspection and test schedule,

o The report of an F&N audit had not been issued in a
timely manner and the corrective action requirements of
the procedure had not been observed,,

o MJA procedures for ansite testing and inspection had
not been fully developed.

On December 6, 1974, representatives of the NRC Regional Office
conducted the inspection described in Inspection Report 74-05.

,

4

Excert for final approval of the S&R QA Program Manual (approval
e scheduled for January 1, 1975), and completion of some ensite

construction procedures (prior to the date needed), the NRt
inspecters concluded all of the above listed concerns had been
resolved. This inspection report was issued on December 16,
1974 and the CPSES construction parmit was issued on December
19, 1974.

The foregoing de=enstrates TU was clearly and e=phatically made
aware of the NRC requirements for Ouality Assurance - even before
TU submitted the application for a c=nstruction pe =it. :n

; addition, several NRC inspections were conducted during review of
the application to assure an effective quality assurance progran

,

j was in place prior to issuance cf the construction pe=it, er,
i for some elements, at least prior to the time of need.
I

5.5.4.1.2 After Issuance of the CPSIS
'

Construction Per-il.
,

Highlights of the results of some of the more significant NRC
inspections performed after issuance of the Construction Pemit
are sum =arized below:,

;

i Insee: tion Pecort 76-07
i

This inspection report documents an occasion where the NRCi

inspector visited the B&R Miscellaneous Steel Fabrication shop
i and determined that welding of safety related cenponents was
j being performed without procedures in effect for control Of

i=portant welding 0 perameters. The NRC inspector identified this
violation of regulatory requirements and cited theas a

licensee. In addition, the NRC inspector informed the TU Site QA
Supervisor of the condition. The TU Site QA Supervisor indicated
...he was aware of the situation; but was hoping that an issue"

:
i

30 The N3C has used various teminology over the course of
its inspection activities to identify ite=s not in compliance
with regulatory requirements. Notwithstanding the NRC's original
description, this report will use the te ms violation or finding'

to describe such noncompliances.
,

!
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of the revised pr:cedure wculd correct the problem." When the
Site QA Supervisor was asked why he had not exercised his Stec

he had n'oWerk authority to cbtain necessary controls, "
...

satisfactory answer." Accordingly, the NRC inspector cited TU
because the Site QA Supervisor ha6 not exercised his Step Werk
authority.

As discussed in Secti:n 5.4.1, the TU Site QA Superviser at this
time (Milam) appears to have learned f:nn this incident and other
NRC findings, and subsequently became =cre conscienticus. This
in turn, led to his subsequent transfer cut of the ;A
crgani:ation.

Insrection Fecert 76-08.

This report notes two violations of interest. The first
viciation r e l a *.e s to failure : pr- ide proper centrol cf plant
drawings and inspection decure - en. This is of interest

n issued en this subjectbecause it was the first vi ;

subsequent t the start of const..: tion, but it would net be the
last. Indeed, as described in the TRT report dated January 8,

1985, in the peried prior : 1984, tne project suffered d cunent
centrol problems of such ragnitude as to require implementati n
of a completely new documen centr:1 and distribution syster.

The second item involve; inspection of TU Site QA Survcillance
activities. This inspect;:n revetled that a centracter's site QA
manager had (engineering) respcasibilities net described in the
centracter's QA Manual. Tr.i s was of cencern to the TU QA
Surveillance personnel (apparently betause of possible conflicts,

of interest between the tw: sets of respcnsibilities) and, hence,
had been dccumented in the conthly QA Activities report. The
finding had net been documented, however, in the fernal
Surveillance Report as required by the TU QA precedures and
therefere would not require fcrnal resolution. Based en this
precedure violation, TU was cited by the NRC inspecter. This
viola.icn is of interest because T"'s initially propesed
corrective action for the item was sufficiently minimal as to
neve the NRC to request additional information regarding hcw TU
would prevent future violations. TU's second respense, included
the state =ent;

i
i

l "The effectiveness cf the corrective steps will be
| menitored by the Quality Surveillance Ccemittee en a

routine basis. The results of this monitoring will
serve as a basis for any further actions preven
necessary to assure full ec=pliance with cur
ce==itmen*.s . "

This response is of interest not only because of the casual
approach to QA requirements exhibited by TU QA personnel in their
i=plementation of requirements and in the TU response to the

i Page 5.S-29
i
|

|

|

.
-, ,-



.. .. .. .. . - - - - - - - . -

.

NRC's notice of violation, but also because of the reference to
the Quality Surveillance Committee (see Inspection Report 76-09).

Inseeetien Peeert 7 6 - 0J.

This report contains the following statement:

"During the review, which included discussions held
with TUSI and B&R personnel, the inspector observed
that QA/QC records and internal correspondence refle :
a weakness in the effectua1 ness (sic) of the Quality
Su rveillance Committee. Although quality related
problems are being identified during quarterly meetings
of the Quality Surveill+noe Co==ittee, a number f

'

problems appear to be icng standing, generic in nature,
and without apparent resolution. These matters are =f
concern to the IE inspector and will be the subje: ef
a discussion to be held with TUSI manage ent September
3, 1976."

It is thus evident, even at this early point in the project, the
NRC has developed sufficient concern regarding QA at CPSES that
it has found it necessary to reet with TU .anagement to discuss
these concerns. In fact, an even earlier meeting was held with
the NRC on June 11, 1976,to discuss the NRC's concerns regarding
CPSES quality. 31

Insee tion Pe Ort 77-02

This report indicates that in February, 1977, R.G. Tolson became
the TU Site QA Supervisor, replacing P.M. Milam. As indicated in
Section 5.4.1, this was done to obtain a QA Supervisor who was
less strict concerning QA requirements and more cooperative with
Construction.

Insce tion ped 0rt 79-07

This report involves a violation resulting from the decision to
change the basis for performing concrete testing. The reason fer
the change was to expedite construction while semewhat reducing
the test laboratory workload. The change, however, resulted in a
violation of the American Concrete Institute (ACI) testing
re quirements . The incident is pertinent because the NRC
inspector "understands" the change which resulted in the
violation was proposed by TUGCO QA. This raises three questi:ns:
(1) Why is TUGCO QA interested in expediting construction at the
expense of QA?; (2) Was TUGCO QA's knowledge and experience so
limited they did not know they were violating a Code provision?;

i

31 Schmidt memo to Brittain dtd 7/2/76, Minutes of QSC
neeting of 7/1/76, (S01140/CS00100564)
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and (3) What kind of review by knowledgeable persons did this
change receive prior to its approval?

Inseection Recert 78-10

This report describes a potential construction deficiency
identified by TU QA during an audit of G&H. The audit, which was
pe rf orn.ed May 23-23, 1978, determined that several G&H Project
Guides centained an equipment classification list that was core
than three years old.3' The significance of the finding was tnat
the list was used to specify which pieces of equipment required a
safety-related structural foundation, and erronecusly classified
at least sixteen safety related syste=s as non-safety related. As
a result of this finding, installation of foundations for n n-
nuclear safety related equipment was stopped until a
determination was made as to the proper equipment classificati:n.
In addition, a review was conducted of the fcundations that had
been installed for equipment previously erroneously classified as
non-nuclear safety related.

Inspection Report 79-01 states this issue was closed by TU in
January 1979, en the basis of the satisfactory results of tests
of concrete expansion belts which were not installed ander the
previsions of the QA/.QC Program. While the final hardware
results were satisfact:ry, the fact that a significant cor.ective
action program was necessary indicates t>.c TU audits of thic area
_.ew either ince:plete, not timely or both.

Insrection Petert 79-04'

This inspection report records a "deviation"33 regarding failure
to maintain physical separation between electrical wiring serving
separate safety trains. This is noted at this point because the
issue would arise on at least two more occasions and ultimately
would be addressed by CPRT ISAPs !.b.1 - I.b.4.

t

i Tnscection Reecrt 79-07

.
This inspection report discloses a significant c=nstruction error

| in that the concrete support structure for the reactor vessel in
] Unit 2 was miseriented by approxicately 45 degrees. As a result,
! significant modification of the support structure and reinforcing

steel was required in order to provide the necessary strength at
i

32 Chapman letter to Rock (G&H) dtd 6/6/78, Audit TGH-8.
(S00029)

j 33 As distinguished from a "violation" which involves
failure to =eet published regulatory requirements, a "deviatien"
is a failure to meet a commitment to the NRC, such as a statement

{ =ade in the FSAR, or in correspondence to the NRC.
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i
the proper locations. This involved drilling the concrete,
installing additional rebar and steel plates and grouting the
drilled holes. The reason for the error is not stated and the
incident does not appear to be reported in the list of

34Significant Deficiency Analysis Reports (SDARs). In the
absence of any other stated reason, a contributing cause of the
problem would appear to be ineffective QA/QC. Clearly, sOmeene
should have signed-off on the drawings, forms, rebar and
embedments installation before the concrete pour.

The inspection report includes a discussion regarding the
procedure for replacing the reinf:rcing steel severed due to the
drilling operations. One view is to replace steel equal to an
amount that assumes all the steel in the existing concrete has
been severed. The other view is to rep 13:e Only that
reinforcement steel which has been documented to have been

; severed by the drilling. Regarding this latte: approach, the
inspection report states, "This : uld be a trebler, as the
unavailabilitv of doeurentatien veuld rake it difficult to
dete-ine exactiv what existine reinfercine steel has ' eenr

severed." This sounds like tne pre]cet does not have drawings
showing the location of the rebar. The issue of severed
reinforcing steel in the Fuel Handling Building ultimately became
the subje: of ISAp II.e.

'

Inseection Pecort 79-15

1979 was the year of allegations and investigations at C0manche
*

a total of eight investigations were conducted duringpeak --

this period, as documented in Inspection Reports 79-09, -10, -11,
'

-12, -15, -20, -22, and -26. Inspection report 79-15 was the
: fifth in this series, and apparently raised the concern of !!RC

Regional management. As stated in the cover letter for this
report:

,

1

"Even though no items of nonecepliance with !!RO'

! requirements were identified during this investigation,
; we did find that the allegati:ns were essentially true.

| We also noticed during this investigation that a thread
j of continuity existed between this investigation and
; others recently conducted relative to alleged pr blems

with site management and quality control in certain
areas of construction. as we discussed in our...

; meeting with you and Mr Fikar, in our office on June
j 22, 1979, when these allegations are taken

! collectively, there appears to be a scrale problem
| which is evidenced by several of the allegers and may

be attributable, in part, to ccmmunication problems

i

34 Th a is the term applied by TU to reports made pursuant
to the requirements of 100FR50.55(e)

1
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between the workers and super /ision. In our June 22
meeting, you indicated that veu would leek into these

,

arcarent connunication erchlens alena with the adecuacy
of CA/OC ind0ctrination of clant sucervision and
workers and take acerceriate action to correct any

weaknesses that vou detect in these areas. We intend
to follcw this matter closelv durinc subsecuent
insrections." (underlining added)

Frem this letter it appears that at this time NRC Regi:nal
management was ence again becoming concerned that were quality
problems at CPSES, and that these derived from a poor attitude
towards quality on the part of TU management. It is noted that
this expressien of NRC concerns led to the inte rviews Of the Ct
inspecters discussed in Sectiens 5.3.2 and 5.5.3.2.

Ins:ection Ferert 90-02

This rep 0rt d0cuments the investigation of allegations of p ::
workmanship and lax CA/CC. The z.llegations were made by tnree
individuals who f rmerly werked at CPSES as Authori:ed Nuclear
Inspectors (ANIS) for ASME c:nstruction activities. Within a
period of about ene year, cne Of the AN!s was transferred t:

apparently as a result cfanother site and the other two quit -

continuing disputes with B&R construction and being overruled by
their superviscr. This NRC report generally dismisses the

charges en the basis that all known defects were corrected. The
report, and attached newspaper article, make it clear there were
very bad feelings between the A::Is and B&R,

other documents, however, indicate it was not merely a problem of
personalities, but was r:cted in peer performance at CPSES. This
is indicated by the fact that a few months earlier, in April and
again in May 1979, the National Beard of Boiler and Pressure
Vessel Inspectors performed audits at CPSES and obtained
significant corrective action frc B&R.35 The problems, h: Wever,
were not limited to B&R. The National Beard audit report
indicates one of the problems identified was improper
modification of Code Data Reports supplied by the manufacturers
of ASME C0de compenents. In this case, the modification was n:t
performed by B&R personnel, but by a TU representative.

Although Inspection Report 80-02 dismisses the allegations as net
significant, the overall assessment by the NRC is shown to be in
error by the fact that a subsequent audit by the National Scard
in October 1981 led to the decision by the Board to allow the B&R
ASME certificates to expire on the expiration date, January 8,

35 Harrison (National Scard of Boiler and Pressure Vessel
Inspectors) letter to Gamen, B&R, dtd 6/8/79, Resudit,
CPSES Site. (S00011)
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1982.30 Upon corpletion of further corrective action by B&R,
completion of a resurve'j by the ASME and receipt of a commitment
from B&R to complete additional corrective action, restored the
lapsed certification to B&R on March 19, 1982.37

Insrection Peoert 80-12

This report documents a meeting at the liRC Regional offices with
Gary and other TU management to discuss reporting of significant
construction deficiencies pursuant to 10 CFR 50.55(e). Tnis
meeting was apparently held because the Regional Office perceived
TU as having too high a threshold for filing such reports. The
SALP report for this period (50-25) indicates i=provement was
noted following this meeting.

Insee tien Petert 81-19

This inspection report re:Ords two Unresolved tems concerning
pipe hangers and supports. The first item involved a question as
to the applicable Revision N. Of Appendix 8 to the G&H

specification. The copy of the G&M Specification included Rev. O
of Appendix 8. The copy of Appendix 8 used by the Stress
Analysis Group was Rev. 4. This was an obvious design c:ntr:1
problem that Oculd lead to ::nfusien, and possibly, seri:us
hardware problems, later in the project.

The second item involved the situation where a pipe hanger was
then afabricated, installed, inspected and accepted by QC --

revision is made to cne of the installation documents (in the
case of CPSES, the document was a Component Modification Card
(CMC]). As stated by the inspe: Or, "The TUSI mechanism fer
assuring that revisions to CMCs, issued subsequent to the
installation inspection, are included in the installation package
and verified by QC was not apparent." This is an early
indication of the subsequent majer pr:blem experienced with pipe
hangers. It is also an indicati:n of problems in the document
centrol area, which in turn created problems ir QC inspection.

36 Russo (ASME) letter to Vurpillat (B&R) dtd 11/25/51, !!A
& NPT Certificates of Authori:ation at CPSES, expiring
Jan. 8, 1982. (S00012)

37 Spadafino (ASME) letter to Vurpillat (B&R) dtd 3/19/82,
New Issuance of NA & Np! to B&R at CPSES, (S00375)
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Inscection Petert 82-01

On June 4, 1981, the NRC Resident Inspector was notified by TU
that seismic design work for the safety related instrument tubing
supports had been based on the Operating Basis Earthquake rather
than the required Saf e Shutdown Earthquake. This report records
the fo110wup to that notification, and includes the following
statements:

"The ccrrective actions involved a substantial...

reinspection and engineering analysis of already
installed instrument tubing runs with attendant
specific corrections en a cased basis "

...

" the vendor had undertaken the work on verbal...

orders frem the licensee under an existing centract fcr
supply of personal services rather than engineering
services, had stipulated that the work involved ncn-
safety applications, and had not invoked either
Appendix B er Pa.r: Il of Title 10 until after the
vender recognized that err 0rs had been made and
informed the licensee."

" ...the licensee's engineering personnel selected the
lowest quality level since it represented the majority
situati:n without due regard for appropriate technical
or regulatory requirements."

This incident indicates an appalling lack of knowledge er
8 disregard of regulatory requirements by the licensee's

engineering personnel, and a QA program that was ineffective with
respect to =0nitoring design and procurement activities. It also
reflects a result of the failure of TU QA to review precurement
documents as noted in Secticn 5.5.3.1.

Inscection Petert 82-22

On August 20, 1982, the NRC issued Information Notice S2-34.
This notice informed the addressees of unacceptable welding
identified at three vender facilitier. Inspecticn reper: 82-19

; records that in response to this notice, several installed
control panels were inspected by the licensee and the Reside..:
Inspector and a number of unacceptable weld conditions were
identified. Since TU provided source inspection at the vender's
facility, the discovery of these unacceptable welds indicated a
breakdown in the source inspection activity. Based on this
finding, TU examined other c0=penents received on site which had
been subject to source inspection, and found additional
unacceptable welds. A main steam pipe-whip restraint fabricated
by NPS Industries was found to have numerous weld defects despite
the fact there v2re seven inspection reports signed by TUGCC
source inspectors that stated the restraint was acceptable. In
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addition there were 122 velded components supplied by CB&I which
were scheduled for reinspection. Be ause of these findings and
earlier and later problems in this area (see Inspection Report
80-20 and 82-25), TU was given a Category 3 rating for Vender
Procure ent during this SALP report period. In response to these
developments, TU engaged Reedy, Herbert, Gibbons and .nssociates
to assist in en-the-job training of source inspectors for the
purpose of inspe :ing vendor welds [TU letter of Dec. 27, 1952-
attached to SALP Report). This appears to be another area w!sre
the TU CA/OC effer was either inexperienced, pocrly
qualified / trained er both. It also provides an example Of the
inadequacy of the TU audit activities in that the obvicus la:k f

qualifications cf the TU seur:e inspectors should have teen
readily identified by TU audits nu:h earlier in the pr0]e::.

Insrection Petert E2-26

This thick rep rt documents the investigation perf 0:.- .ed by the
Special Inspection Team into the allegations presented by Messrs.
Walsh and Doyle during their appearanet before the ASLB in Tuly
and September 1982. This team, which was made up cf two

individuals fre Region IV, four individuals frc: NRR, One

individual frc: I&E headquarters, and three censultants,
concluded that of 19 bread areas of allegat, ions identified by
Walsh/Doyle, 12 areas were n substantiated, 6 areas were
partially substantiated and the pr:blems had been identified by
TU in the ecurse of their design review process, and one area

.
relating to bending stress in a b:10 had been partly confirmed.
In addition, in the course of :s review, the team identified
four concerns, not identified by Walsh/Doyle, that did not

require further assess =ent. In short, the reper effectively
concludes Walsh/Doyle were substantially Orrect in seven of
their allegatiens.

Investicatiens of Allecations

There were seven inspection reports issued in 1952 which re:Orded
the results of investigations of allegations er other =atters.
These reports were 62-05, -10, -11, -14, -26, -29, and -30.

Lnseection Reecrt 83-1B
This report docu=ents the results of the inspection of CPSIS by
the NRC's Construction Assessmen Tea: (CAT) f r== January 24-

Maren 4, 1983. At the close of theFebruary 4, and February 14 -

inspection, the Team identified 16 "potential enforcement iters"
involving the following areas: electrical and instru=entation
construction; =echanical constructien; welding and nondestructive
examination; civil and structural construction; procurerent,
storage and =aterial traceability; quality control inspecter
effectiveness; quality assurance; and design change controls and
corrective action systems.
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:

3 While space does net per=it a comprehensive discussion of the CAT
1 _ findings, two excerpts from the report illustrate what appear to

be significant preblems in the- areas of design control and
document control. These excerpts are taken from Section IX of
the report and. deal with Design Change Controls for cable tray,

'

and conduit hangers and supports.

"The NRC CAT inspector sanpled and reviewed sixty CMCs
] (Campenent M0cificati:n Cards] and fifteen DCAs (Des;gn
| Change Authori:ations], Abcut thirty of the CMCs and
1 DCAs reviewed had nct rece:Ved the appropriate rev;ew,

; and approval by the original designer, Gibbs & Hill as .

required by ANSI N45.2.11. Installations to the design
document had been perfor ed er were in-process, but :ne
design document had not been ' final' reviewed. A

: review cf the Gibbs & Hill "CMC Master Index"
' (structural) indicated there were en the order of feur-
i to five thousand of such changes that had been

generated but had n:t yet been "final" reviewed by
Gibbs & Hill.

i

"!: was deternined that pr:per verificatien of such;

; changes might ultimately be acc plished, However, the
volume of CMCs and CCAs remaining : be reviewed by the

| criginal designer, as well as these designs that have
; as yet to be perferred in the structural area;, is of
; concern to the NRC CAT inspector. The c0ncern involves'

| the adequacy of review wnich will be provided

i considering the approaching September, 1983 Fuel Loadi

| Date [six =enths after the CAT inspectionj."
'

.

.

'

| '' T h e NRC CAT inspector determined that inspections

|
perfor=ed and ccepleted were not always to the lates:
issued design docu=ent. For example, supports for,

j twenty cable tray and c nduit installatiens were
j examined. Of these twenty, twelve were ne "final"

j inspected to the latest issued design document, even
i though records in the QA vault indicated "final"

inspection had been perferred. Later CMCs covering!

! design changes existed fer all twelve of these
j installations. In addition, the licensee's QC
: inspections were performed in six instances to CMCs

with earlier revisions than the latest revision issued

| and in effect at the tire the inseection was cerfered
(Similar conditions were discovered and discussed in1

I the Electrical and Instrumentation Ccnstruction Section
f of the report Section II)."
i

| Similar findings were also =ade with respect to pipe supports.

|
; page 5.5-37
i
I

,

i



_ . _ .

.

.

,

1

This report thus documents a condition where components are being
.

installed while there is a backlog of thousands of unreviewed
j design changes. In addition, many ccaponents have been final

inspected to drawings which were either not current at the time'

1 of the inspection or the drawings have subsequently been revised.
In short, the CAT inspector draws a clear picture of design and
document control syste=s that are, at best, confusing, and at
worst, out of control.4

,

i
The 00nsequences of such a situati:n are as follows: (1) :f the3

drawings used for construction were n0: the same as the drawines
used for inspection, the supp:rt would have to be modified er :$es

inspe: icn would have to be re-performed, depending en which,

drawings were the latest revision; (2) if the same drawing
revision was used for construction and inspection, but it was ne

| the current revision, then the support would have to be modified
and re-inspe::ed; and finally, (3) if the current drawing
revision was used for construction and inspection, but further,

; revision was required because of the large backlog of unreviewed

| design changes, drawing revisien, ::dification of the support and
re-inspection would all be required. In short, TU had the choice
of reviewing field design changes pr:mptly bef ore installation
and doing the job ence.; er utili:ing after-the-fact design review
with its known risks to ge: things built fast. As previously

,

noted, TU selected the latter appr:a:h.'

I The CAT inspection reper: listed 16 "potential" enforcement
findings (noted above.) According to NRC inspection and

i enforcement policy, however, the host Regien normally has
j responsibility for final determination and i=plementation of

| enforcement actions related to these "potential" findings. After
j performing a followup inspe icn, discussing the matter with NRC
| headquarters and holding an Infer:ement Conference with TU,
| Region IV deternined that only four of the 16 items would be
| cited as violations. The items discussed above concerning design

and document control were not among the feur itens cited,'

i
Insee tion Report 83-28

i

! Fro June 27 to September 16, 19S3, Region IV conducted a
i follovup to the CAT inspection. The results of this follevup are

I documented in Inspe : ion Repor E3-28. This report indicates
! Region IV had evaluated each of the remaining CAT concerns and
! concluded they did not represen violations. Based on cur
i reading of the report and our previous experience with NRC

inspection and enforcement activities, we believe the report is
i not objective in arriving at its conclusions, and it appears to

be heavily biased in favor of TU. This view is further supported
by the observation that conditions similar to at least five of
the twelve potential violations not cited ,by Region IV in the
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follow-up to the CAT inspection were cited in later inspec-
tions.38

Inseection Rerert 85-12

This report presents the results of an inspection performed to
evaluate TU's i=plementaticn of systems for employee's feadback
of concerns. The report notes TU initiated the first version of
this program in October 1953. This first version consisted of a
ho: line and interviews of personnel leaving QA/QC and all B&R
construction e=ployees who were being terminated. In November
1983, an cmbudsman from an cu side organi:ation was added to the >

organization. This program was administered by the QA department
*

and the report notes this previsien had the weakness that it
might not objectively process concerns reflecting en the QA
depart =ent. In January 1935, the SAFETEAM program was initiated.
The CPSES SAFETEAM progra: was =cdeled after a standardi:ed and
generally accepted program develeped by an outside ce=pany. The
NRC inspectors concluded that except for two minor weaknesses, TU +

vas acceptably implementing the SAFETEAM program.

We note the reservation expressed by the NRC inspectors regarding
the propriety of having the program administered by the QA
Oepart=ent. Since we believe much of the QA problem at CPSES
during Phase II origina'te d with twa TU Site QA Department, we
conclude the program was pctentially not ebjective until replaced '

by the SAFE!EAM program at the beginning of Phase III.
,

5.5.4.2 Recien IV Trend Analvses
'

1977 Region IV initiated a Trend Analysis reportingIn January, 39
requirement. The Principal Inspec crs for each plant prepared
a report of their assigned plant covering the previous year f er
Region IV =anagement. The reports included the following

information:

o Number and repetitiveness of Construction Deficiency
Reports

o Enforcement histcry, e.g., nur.2er and repetitiveness of
non-compliance items.

o Responsiveness of licensee to enforcement action.
o Number of outstanding unresolved ite=s and timeliness

of resolution.

38 Electrical and Instrumentation Construction Item 2, NRC
Inspection Report (IR) 84-26; Mechanical Item 1, irs
84-34 and 85-13 Welding and NDE Item, IR 84-29; CA
Item 1, IR 84-32 and Design Change Item 2, irs 85-11
and 85-14.

39 NRC Staff Exhibit 133 (M00420)
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o Corperate management involvemei.: in regulatory matters.
o Effectiveness of QA/QC program.

This trend analysis system was used by Region IV until 1980 when
the Systematic Assessment of Licensee Performance (SALP) program
was initiated in all Regions.

The t reTJ analysis prepared by the Principal Inspector was a
combination of facts and the inspector's epinions. A few
examples of the items reported on CPSES follow:

1976 - "During the early par: ef 1976, it became
apparent to the Principal Inspector that the
effectiveness of the licensee's QA/QC Program
was in a state cf degradation as a result of
a domineering and overpowering control by the
contractors' site construction management.o40

This ebservation is consistent with cur Observation that as cost
overruns and schedule slippages became apparent during the latter
part of Phase I, the constructicn effert gained increasing TU
managerent support.

"The contractors' QA/0C Program is considered1977 -

to be 'too wieldy" in its structure and is
undergoing progressive change by the
licensee. A significant crganization and
management change initiated January 3, 1978,
should improve overall QA/QC Program
effectiveness."$1

"The Licensees' QA/QC program is generally1978 -

effective in my opinien. It is somewhat
encumbered by too many procedures and
occasionally by not having enough real talent
to do the job correctly..."'-

.

40 NRC Staff Exhibit 134, (M '4 2 0) , p. 1.

41 NRC Staff Exhibit 187 (M00420)

42 NRC Staff Exhibit 191, (M00 .0), p. 2.

,

I
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1979 - Ef f ectiveness of_QA/_CC Precran

"This item seems to need addressing in two parts
to be effective:

,

"part one is the overall theory of Quality
Assurance as a management tool. In this area, I
believe that the licensee has been led down a poor
path by Brown & Root during past years. It

'

appears to me that Brown & Root has, in many
instances, pr=vided construction precedures to
fulfill Appendix 3 that provide a minimum a=0un:
of direction 0 the construction force and yet
comply to the words, if not the spirit of Appendix
B. This is n0: t0e bad if the construction force
is really a e mpetent group but leads to some
pretty bad things if that is not the case. What ! -

have begun to see, but have difficulty proving, is
that the Brown & Root construction philosophy is
to build something any way they want to and then
put it up to the engineer to document and approve
the as-built c ndition. If the engineer refuses,
he is blamed for being to (sic) conservative and
not responsive to the client's needs. Thus the
driving force.behind my request for a special
engineering audit of site cperations. [

"The second part of the addressment (sic) is to
that phase called QC. Only recently has there ;

been a real effor en the part of the licensee,
itself, or en the part of Brown & Root, to write'

,

explicit instruction (sic) to the line inspectors '

en what they were to inspect. previously, the
procedures were frequently pretty general, again
not t=o bad if the inspectors are knowledgeable in
the subject being inspected but terrible if they

,

are not. In a c uple of cases, I have been able
to show them that their people are essentially

,

ince:petent even though they had been through the
site training and had been certified as c0=petent.
I see a desire on the part of the licensee to turn

'
this situation ar:und in the i=portant areas of
electrical and piping installation. However, the
situation discussed abcVe has a bearing since too'

often an installatien clearly accomplished other
than as originally designed and buildable has been
approved by the licensee's on-site engineering arm
as fulfilling requirements. In effect, the

,

; engineer has approved a nonconforming installation
in advance of QC being called. QC is then signing
for the as-built condition and the underlying

2

problem is not addressed. I'm not at all sure'
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that what CPSES is doing in this area is very
different than what other utilities and/or
engineers have done on other projects but I don't

f like it. I believe that much the same thing went
on in Bechtel at ANO-2, but it wasn't as obvicus
nor van I there as much."43

The practice of engineering approving a nonconforming
insta?.lation in advance of QC being called, is the same poor
practice identified and condemned by MAC during their 1978 audit.
See Section 5.5.3.1.

The report continues on page 3 describing "Any other Trends
Indicative of Poor Performance",

"... It see=s likely to me that the licensee will use
his full pcwers to be less open with us in the area of
identified construction deficiencies than he has in the
past. I think he will take maximum advantage of par,

50.55(e) and the [NRO: guidance to go through the
necessary for=allties but avoid, if at all pessible,
having to report to us. It is, of course, premature to
really get into this are..a until we prove a case."

In April 1980, TU =anagement attended a meeting with Region IV
Management where the reporting re uirements of 10CFR50.55(e) were,

explained to TU (See Inspection Report 80-12). In addition, TU
was cited in September 1980, for failing to report a significant

! construction deficiency (200 undersized welds) . See Inspection
Repor 80-18.

i 5.5.4.3 SAtP Evalua-ie u

SALP reviews and reports are prepared by a Board of Senier
personnel from the cogni:an: NRC Regional office, the office cf
Inspection and Enforcement, and the office of Nuclear Reactor
Regulation (NRR). The reports are based on seven evaluatien
criteria which are applied to various functional areas. The

i functional areas evaluated depend upon the status of the
facility, i.e., whether it is in design, construction, pre-a

| operation or operation status. The Board rates each of the
; functional areas based on defined categories. These reports were
j discussed with the applicant and placed in the NRC Public
j Document Room. The evaluation criteria and the performance
: categories are as follows:''
1
,

43
.

NRC Staff Exhibit 195, (M00420), page 2.
)

i

! 44 NRC CPSES Inspection Report S2-24, dated Jan. 31, 1983.
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Criteria
J

' one or =cre of the folicwing evaluation criteria are used to
assess each applicable functional area. ;

4

1. Management involvement in assuring quality
1 2. Approach to resolution of technical or quality

,

issues
3. Responsiveness to NRC initiatives

a 4. Inforcement histery
E. Analysis and reporting of repcreable events ,

!
6. Staf fing (including management)
7. Training effectiveness and qualification

.

Attributes associated with the abcVe evaluation criteria fern :ne
guidance for categorization of each functicnal area in ene of .

'
three categories. Performance categories are defined as fc11cws:

Catecerv 1: Reduced NRC attentien may be apprcpriate.
Licensee management attention and involvement are
aggressive and oriented := ward nuclear safety; licensee
rescurces are ample and e:f ectively used such that a

.
high level of performance with respect to operational

| safety er constructicn is being achieved.

Catecerv 2: NRC attention should be maintained at
ner=al levels. Licensee management attention and

;

involvement are evident and are concerned with nuclear'

! safety; licensee resources are adequate and are
reasonably effective such that satisfactory perfor ance,

with respect to operational safety or construction is
being achieved.

1 Catecorv 3: Both NRC and licensee attentien should be
increased. Licensee management attention or
involvement is acceptable and censiders nuclear safety,,

but weaknesses are evident licensee resources appear
te be strained or not effectively used such that
minimally satisfactory perfor=ance with respect to

cperational safety or conscruction is being achieved.
Three annual SALP reviews were cerfor=ed en CPSIS covering the
periods July 1, 1980 to June 30, 1981,45 October 1, 1981 to

46 and Cc:cher 1, 1982 to October 31, 1983.''7Septe=ber 30, 1982
These assessments were fundamentally based on the Regien

45 SALP Report 81-20, dated March 28, 1982.

46 SALP Report 82-24, dated Jan. 31, 1983.
47 SALP Report 83-49, dated May 7, 1983.
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inspection activities which previously had been published by the
'

liRC . The SALP reports therefore are a composite or summary of
inspection findings, violations and the general perception of the
SALP Board members regarding licensee performance. These SALP
reports, as a minimum, should re=ind the applicant of problems
experienced.

The purpose of the three evaluation categories used in SALP
evaluations is to identify functional areas where the amount ef
1;RC/ licensee attention should be increased or can be decreased.
Because of the number and severity of problems identifled in
early 1984 the !?RC established several special groups to review
and monitor the activities a CPSES. This substantially
increased the amount of !!RC attention given to CPSES; therefere
the SALP program for CPSES was discontinued at that time.

In 1980, the first annual Syste=atic Assessment of Licensee
Performance report (IE Report 50-25, !?RC Staff Exhibi: 151),
reported problems with the OA/QC program, persennel
qualifications, and attitude toward regulatory requirements.

The report cencludes the following about the effectiveness and
attitudes of licensing personnel in co= plying with ! RO
requirements:

Licensee construction and engineering management -- the
liRC persennel stated that it appears there is a

continuing tendency to engineer away construction
problems rather than enforce cc pliance to drawings and
specifications.

|
Again the Applicant prc=ised to reform and correct its
programmatic and personnel weaknesses by taking unspecific,

"management action with the engi.eering and construction

j personnel to alleviate this situation.'- (p. 5)

!

i

j the 1982 SALP report noted the following noncompliances, during
the 1981-82 review period:'

Personnel not properly trained and indoctrinated-

f Failure to follow procedures for verification of the-

i performance of autcratic welding cachines
.

1

Failure ti follow nonconformance procedures for-

electrical cable e

Failure to follow precedures for hoisting safety--

related cc=ponents'

i
>

Failure to update procedures (
! -

i Page 5.5-44
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!

I

j,

# t

Failure to provide appropriate instructions for-
:

installation for class IE equipment

Failure to follow welding procedures i-

!

Failure to provide instructions ar d procedures :-

appropriate to installation of Class IE battery |
chargers

;

Failure to fellev procedures for cable pulling- ,

,

Failure to follow procedures for reporting and repair- -

of damaged electrical cable !

Failure to follow welding procedures-

Failure to fe. low electrical inspection procedures-

Failure to eetablish quality assurance program fer-

Class 5 pipe support systems

Failure to follow inspection procedure for returning-

inspection stamps

Failure to fo'llow inspection procedure to initial and-

date operations traveler

Failure to report a significant construction deficiency-

(50.55(e))
Failure to follow- construction procedures required by-

drawings

5.5.5 Conclusions on Infomation Available to
Mansce ent

TU management had informatien from a nurter of sources
identifying policies, practices or conditions that posed a

significant threat or risk exposure relative tc the quality of
CPSES. This included information on the risks of the "after-the-
fact" design change process and the factors needed to minimize
that risk, infor=ation on the large backlog of unreviewed design
changes and the problems with the document control system that
increased the risk associated with the "af ter-the-f act" policy,
information concerning the poor quality practice of issuing
design changes to resolve construction deficiencies rather than
Nonconformance Reports, information on the high-handed and
dictatorial manner of the Phase II TU Site QA Supervisor, the
NRC's perception in 1976 that quality was being subordinated to
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,

j cost and schedule, information en poor QC inspector morale, and
numerous allegations of QC inspector intimidation and harassment
and poor construction practices in 1979 and again in 1982-63.

Based en our review of the project history, we conclude that
except for the issue of QC inspe: or morale in 1979, TU did net
take timely action in response to the other ite=s of infor ation
available to it concerning poor QA practices or conditions.

Regarding the "after-the-fact" er "a:-risk" design change policy,
both G&H and MAC provided timely warning of the risks associated
with this policy. In addition, en at least two occasions, T'.*
Dallas QA personnel expressed their reservations concerning this

! poli =y to TU nanagement. TU audits identified problems with the
doeurent control system and in the size of the backlog Of

both conditions adding further tounreviewed design changes* --

the risk exposure of the "after-the-fact" design change review
process. The NRC's_ CAT inspe: icn in 1983 also called attention
to this proble: and the associated risks, but TU persisted in the
poli:y. It was the cc bination of this policy and the lar:e
backlog of unreviewed changes that was the central concern of the
ASLB in its December 28, 1923 P.er:randum and Crder. Even then,
however, TU persisted in this policy until January 1985. The
effe::s of this policy are discussed in Section 5.4.3.

.

o
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; 6.0 Reculaterv Actions fer CPSES Licensinc Preceedines

! The activities of the Atomic Safety and Licensing Board in the
Comanche Peak licensing proceedings have been a significant
contributor to the record of the project. This section discusses

i
these activities from the initiation of the first hearing board
proceeding associated with the granting of the construction'

Pe rmit through recent crders of the current Board. Also
,

discussed are the special efforts initiated by the NRC staff,
j primarily respending :: the Board requests for inf ormation and
| resolving issues raised in the Board proceedings.
,

| 6.1 Ate-ic Safety and Licensinc Beard

! The following discussiens Of ASLB issuances are not intended to
evaluate the legal process, but to reveal the Comanche Peak CA/CC,

problems which surfaced as a result cf the ASLB proceedings and+

thus were made known t TU. The adjudicatory record is

particularly pertinent t: a review of Comanche Peak CA/CC
performance, because it was the ASLB decision in December 1983-

1 which effectively required a cc=prehensive investigation and
i resolution of CA/CC problems,

a

i In January 1983 TU believed the construction of Unit 1 was 95%
c =plete,2 and en December 16, 1983 TU stated that construction

j of Unit 1 was essentially finished.I Prior to the December 38,

| 1983 ASLB decisien,, TU expected to lead fuel into Comanche Peak
i Unit 1 in mid-1934.'
l \
! 6.1.1 Constructien Fernit Cecisien

, The ASLB's initial decisi n en the Comanche Peak Construction
! permits dated Cecember 12, 1974 5 discussed the QA/QC pr gram in
I considerable detail. The decision included a discussion of:
1
i
)

i 1 ASLB Memorandum and order LBP-93-31, December 25, 1933.
1
1

I

| 2 NRC Memorandum, D.L. Kelley & R.G. Taylor to S.S.
Burwell, Tecruary 23, 1983.'

3 TU News Release, December 16, 1983. M00384
i

1
i

4 Letter to the ASLB from Nicholas S. Reynolds, Council
I for Applicants, Cecember 18, 1983. Letter to NRC
I Director of Nuclear Reactor Regulation frem H.C.
i Schmidt, TU Cecenbar 16, 1983. M00403
1
1

i 5 A s r .t Initial Ceci- LBF-74-88, 12/12/74.j ,

!
' 6.1-1. ,
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o The applicant's program for obtaining acceptable QA and
QC.

o The major c ntractors, Gibbs & Hill (A/E), Westinghouse
(!?SSS) and Brown f. Root (construction) responsibilities
and organi:ation for QA and QC.

o The !;RC staff acceptances of the applicant's OA
program,

o The Board's independent investigation of the
applicant's CA program.

e The applicant's CA Organi:ation, responsibilities and
authority.

o The Design Review Committee responsibilities.
o The tiRC staff a==eptance of the applicant's CA

organi:atien.

Based on the evidence en the re:Ord, the Board found that the
applicant had provided a "Ouality Assurance organi:ation with the
sufficient Independence and authority to carry out effe::ively
ne quality assurance programs that had been described, and that
the quality assurance programs themselves, which contain specifi:
neasures to i=plement the required Taality assuran:e criteria of
Appendix 3 -f 10 CFR Part 50, provide assurance that the pr per
controls, e.enents and reasures for Taality assurance will be
carried out for the Proje:t."

This view of the acceptability of TU's QA program was sericusly
challenged by events ever the succeeding nine years as evidenced
by the ASLB order of De:erter 28,1983.6 The information
available to the operating License proceedings ASLB is discussed
in the following two Sections of this report.

6.1.2 creratina License Proceedines - Earlv Phase

on February 27, 1978, TU submitted an application for an
operating license to the !!RO, including the Final Safety Analysis
Report and the Envircnnental Report. On May 8, 1978, !!RO
published a notice of receipt of the applicatien. In June 1979
the Atomic Safety and Licensing Board (ASLB) granted three
petitions to inte:vene en health and safety issues and allowed
Texas to intervene as an interested state.7 Between the granting
of intervention in 1979 and mid-1952, the adjudicatory activities
involved the development and refinement of contentiens,
discovery, =otions and appeals involving contentions, and public

6 ASLB Memorandum and order LBP-83-81, Decerter 28, 1983.

7 Ato i Safety and Licensing Board Decision, LBP-79-18,
6/27/79.

Fage 6.1-2
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hearings.8

A prehearing conference was held in Glen Rose, Texas on May 22,
1979 to consider petiti ns to intervene in the Comanche hearings.
The ASLB admitted the ::llowing intervencrs:

1. Citi: ens Association for Scund Energy (CASE)
2. Citi: ens for Fair Utility Regulation (CTUR)
3. Texas Association of CO:= unity Organizations f0r Reform

(new West Texas Legal Services) ( ACORN /WTLS ) . 9

Cn June 16, 1980, the ASLB issued a prehearing conference Order
admitting certain cententions including a centention en QA and
rejecting Other contenti:ns.10,

b oa rd =c tio ns . *,8,1
the V0rding of the QA contention was argued inIn 1930 and 19
Curing this time One of the intervenors dropped*

cut of the prceeedings for financial reasons, but the Licensi.contentions.pgBoard adopted sc=e of th .t inte rvenor 's (ACORN) **

Another intervenor C FL* R , subse quently dropped out*3 leaving
Citi: ens Association for Scund Energy (CASE) as the enly
intervenor in the safety hearings other than the state cf Texas.

Up to this point the re::rds indicate that the Comanche Peak
adjudicatory activities were proceeding without significant
problems. There were ::ntentions and centroversy, but they were
generally similar to : s: cperating licensing cases of the late
1970's and early 1930's.

6.1.3 Ceers-ine License Proceedines - Later Phase
g

8 Ate =ic Safety and Licensing Appeal Board (ASLAS)
decision ALAS-599, 7/3/30; ASLAB decision A1A B- 6 21,
11/24/80; At:mi: Safety and Licensing Board ( AS LB)
decisi0n LBP-51-22, 7/23/81; ASLB decision LBP-51-25,
7/30/31; ASLB decisien LBP-32-13, 3/3/82; ASLB decision
LBP-32-59, 8/4/31.

9 ASLB Order LBP-79-18, June 17, 1979, p. 723.

10 Unpublished ASLB Crder, June 16, 1980.

11 CASE motion to keep present wording of contention 19 en
CA/QC. (NRC and TU had attempted to narrow contention)

12 LBP-81-38, 9/25/31.

13 LSP-82-17, 3/5/32.

Page 6.1-3
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On Decerter 28, 1983, the Licensing Beard issued an crderl4
containing a clear statement of concern that TU had not
de=enstrated adequate design quality assurance and had not
adequately responded to design questions. Although there had
been indications of QA problems (see Section 5.5.3.2) the
Licensing Board order is the clearest indication prior to the end
of 1963 of a significan: concern about the Comanche Peak Project

'

by an NRC ergani:ation. The Board in fact was highly critical of
the NRC staff licensing review and inspe= tion programs.

CASE, ACOPS and CPUR had filed contentions concerning OA with the
Board in May 1979.15 These CA Contention ultimately became
consolidated as contenti0n 5 that stated:16

"The Applicants' failure to adhere to the quality
assurance / quality :ntrol provisions required by the
constru: ion permits for 00 ancho Peak, Units 1 and 2,

and the reTairements cf Appendix B of 10CPR Par 50,

and the construction practices e= ployed, specifically
in regard to c0ncrete work, =0rtar blocks, steel,
fracture toughness testing, expansion j0ints, placement
of the reactor vessel for Unit 2, welding, inspection
and testing, materials . sed, : raft labor Taalifications
and working conditiens as they =sy affeet QA/QC) ands

training and organi:ation cf OA/QC personnel, have
raised substantial questions as to the adequacy of the
construction of the facility. As a result, the
Commissien cannet rake the findings required by 10CTR
50.57(a) necessary for issuance of an operating license
for Cc anche Peak."

Although a OA cententi0n had been around since mid-1979, the
sequence of events that ultimately culminated in the B0ard's
order started in mid-1982.

1,

Walsh/Devie Concerns

Mr. Walsh, a ferner group leader in a C::anche Peak support gr up
made a limited appearance before the Licensing Board en July 23,

14 LBP-53-51, 12/2S/S3.

15 CASE Motion in Support of Retaining Present Werding of
Quality Assurance / Quality Control Contention (CASE
Contention 19) May 12, 1980, p. 3, (M00999)

16 ;3p.g3 81, December 28, 1983, p. 1416. (M00999)
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expressing concerns about piping design.17 Following these
h(arings, CASE requested and received a subpcena to depose Mr. |
Jack Doyle, who CASE c ntended had inf o rmation supporting Mr. '2

'

Walsh's allegations. i

| Subsequent to Mr. Walsh's limited appearance before the Licensing |
; Board, he appeared as a witness for CASE at the September 1982 i

sessions. Prior to the resumption of hearings on September 13, !
,

1982, TU and the NRC staff filed rebuttal testi=0ny on the :

allegations of Mr. Walsh. CASE submitted the deposition of Mr. i
'

Deyle as his direct testi=cny and later introduced supplemental
'testimony for Mr. Walsh and Mr. Doyle.

Messrs. Walsh and Doyle had been engineers assigned to TU's i

structural Design Language (STRUDL) Group involved in the ,

mathematical modeling cf pipe supports.18 Their testimony was
based on their concerns regarding pipes and pipe supperts. 70.e
following are se=e of the areas of the Walsh/Doyle concerns: #>
20, 21

1. Consideration Of LOCA22 in piping design. [
2. Stress in pipes caused by cinching up U-bolts.
3. American Welding Scciety (AWS) C0de
4. Upper lateral restraint beam

'5. Differential seismic displace ent
6. C =penen ecoling water supports ;

7. Richtend inserts !
8.- organi:ational and design interfaces, t

i TU Reseense to the Walsh /Sevle Ceneern
.

r

:

At the September 1932 hearings, TU presented its prefiled !
rebuttal testimony en Mr. Walsh's allegations and provided :

additional written rebuttal testimony en Mr. Doyle's allegations. |
TU's witnesses were experts in the area of (1) the ASME Code (Mr. !

Reedy), (2) structural engineering (Mr. Scheppele and Mr. ;

17*

LBP-33-31, 12/25/83. "

18 L3p.33-81 December 28, 1933, p. 1425. (M00999) [

19 NRC Hearing Transcript pp. 2712-18, July 28, 1982. |

20 LBP-83-81, Decenber 31, 1983. (M00999) .',

21 CASE Proposed Tindings of Fact and Conclusions of Law !
(Walsh/Doyle Allegations), August 22, 1982. (M00999) I

22 Loss of Coolan: Accident a specific accident that-

must be considered in the design of a nuclear power -

plant. [
t
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pinneran), (3) pipe support engineering and Structural Desien
Language (STRUDL) cede (Dr. Chang), and (4) pipe stress analyses
examinationandBoardquestioning.'gesubjecttoextensivecress-(Mr. Krishnan). These witnesses we

TU responses to the Walsh/Doyle allegations in=1ude some dire :
| respenses to specific issues but generally indicated that the

specific issues would be adequately resolved by their iterative
design process. TU described the process as follows:

The process f;r the design Of piping and supperts is
iterative in nature. In fact, 1; is unrealistic to
expe:: : design piping and supports := satisfy all
applicable requirerents the firs: tire through the
process. Such an ::erative design approach is employed
through=ut the nu: lear industry and is utilized in the
design of ::her nu: lear :: pOnents as well. Briefly,
the design cf an individual support begins with an
initial design based on the known initial piping stress
analysis. When it is impractical to construe: the
support as criginally designed, a new supp r: sche: e is
required and an update cf the original p:,.:ng analysis
will be performed. This prc=ess continues until the
final as-built analysis adequacy Of .boththe piping and supp:: s.,genfir:s the*

The process focused upon a piping "stress probler" which
censisted of a design length of pipe for which a pipe supper: is
an accessory that canne be designed separately from the length
cf pipe. The steps in the iterative design process were as
follows:

1. A conceptual design for a length of pipe is prepared
using the piping plan and elevations and/cr iscretri:
drawings for the plant. -

2. An initial pipe stress analysis en the cenceptual
piping design is perforced to calculate the forces and

; types of loads on pr:pesed supports en the c:n=eptual
piping design.i

3. The description of the a :eptable piping layeut
| (including the proposed support locations with
! accompanying directions of restrain and magnitude cf

forces) is sent to one of the three support design
| groups.

I *3, LBp-83-81 December 2S, 1981, pp. 1417, 1418. (M00999)i

,.

LBp-83-81, Ce:erber 28, 1983, p. 1421.''
,

,
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4. During the installation of the supports, field
engineers are available to authorize changes to support
designs as necessary to produce a usable design.

5. Once piping and sene of the ace ==panying supports are
installed, e CA inspection of the as-built dimensions
of the piping and installed pipe supports is perfer:ed.
The drawings utili:ed at this step are then stamped
"as-built verified" and transmitted as a package to the
appropriate piping stress analysis orcani:atien (Gibbs

preliminary stress& Hill er Westinghouse) for a
analysis.

6. The pipe stress analysis organi:ation c:nducts its
preliminary stress analysis, adjusting the piping
stress proble for any new facters which impact en the
pipe er supper: stresses. The stress problem is rerun
to deter =ine new stresses in the pipe and new loads en
the pipe supp:r:s.

7. The stress package is then returned to the appr:priate
design group, which reviews the new piping leads :

deter-ine whet..er the particular hanger is still
apprcpriate.. Supports which are found to be
satisfac: cry are stamped "vender certified" and if
found : be unsatisfactory are modified and a new as-
built design package is sent to the pipe stress

.

analysis crgani:stien.
I

S. Upon cenpleti:n of installation of all supports, a
stress problem package (incorporating changes to the
supperts since the problem was last run) is prepared
and provided to the pipe stress analysis organi:atien
for reanalysis. A pipe stress problem will be rerun if
the new as-built configuration i= pacts the pipe
stresses.

9. This package is ence again returned to the appropriate
design group to determine whether any supports need be
modified as a result of the new stress problem and if
so, will be modified and returned once again to the
pipe stress analysis organization until all pipe
stresses are acceptable and all pipe supports are
vender certified to the loads developed in the last run
of the stress problem.25

Further, TU believed it had at least two processes in place to

25 LBp-83-81, 12/28/83, pp. 1421, 1422.
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check the validity of the final vendor certification process.
The first was a design centrol group within the pipe support
engineering organi:sti:n en site that was responsible for
randomly sampling final vender certified drawings to assure
satisfaction of applicable requirements. Second, TU audited the ,

vencer certification process and final designs from both a
progra==stic and technical viewpoint. Accordingly TU believed
that adequate contrels were in place to assure the effectiveness

'

of the iterative design pr::ess.

The TU argument was that.the iterative design process had caugh:
er would eventually catch and Orre : any of the Walsh/Doyle
concerns that were found to be substantiated. TU witnesses Reedy
and Finnernan, indicated that they did not believe the tiRC
regulations (100TR, 50, Appendix B) require design deficiencies
to be identified in n:nconfernance reports until after the
iterative design pro:ess is :: pleted.26

;

tiPC Pescense to tne walsh 0:vle C ncerns

During the September 1952 sessions, the liRO staff presented a i
q
' panel whose testimony ::nsisted of prefiled dire : testin ny and

cral examinati:n. The Licensing Scard was dissatisfied with the
!!RC staf f's preparation and interrupted .the cross-examination and
the !!RO . sta f f 's dire:: testin:nv. was never admitted int:
evidence.*,,'

Tollowing the Septenber 1962 hearing sessien, the liRO forced a
Special Inspe :icn Tean (SIT) to investigate and evaluate the
Walsh/Doyle concerns. The S:T investigation began en October 13,
19E2 and was :::pleted en January 18, 1983. The S!T perf or ed
special inspe::icns of the pipe support engineering program.
During the inspections the team:

o Identified 19 bread areas of concern,
o Determined the design status of the piping supports

cited as exarples of the Walsh/D yle concerns,
o Evaluated the validity and safety significance of each

concern.
; o Inspected the design procedures and practices of the

pipe supp r design which h passed through the
:: plete design review process. g*|

|

|

26 L3p.g3.gi, ;;f2;fg3, pp, 14:3, 14:4,

27 LBp-53-81, Decenber 23, 1953, p. 1418.
|
|

f 28 CASE's pr:pesed Tindings of Tact and Conclusions of Law
(Walsh/D yle Allegatiens), Augus :2, 1983.l
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'

o Identified no violations of NRC regulations.
o Identified four matters requiring follow-up during

construction inspection program. In each of these
matters NRC stated that TU had identified a sinitar
problem in its design reviet program and corrective
action veuld be taken.,9,

!
The NRC concluded that TU's design program and design review
procedures were adequate to provide reasonable assurance that
apprcpriate corrective action would be taken.

,

i

:n addition to inspecting the alleged defective supports, the S:7
investigated the design practices in 19 broad areas encompassing
the Walsh/Doyle concerns. In 6 of these areas some aspects of
the concerns had been identified by TU during its design review
and the problems had been or were being correctedt other aspects
of these concerns were not substantiated. In one area, Mr.
Doyle's concerns related to the bending stress in the belt was
part .y confirmed. Twelve of the areas were not substantiated.

! None of the concerns raised by Walsh and Doyle were substantiated
as demonstrating sericus deficiencies in the pipe support design

j program.
:

6.1.4. The 9 ard's Cecisien
i

| The Licensing Scard reh ected TU's arguments and the NRC staff's
; support of the iterative design process because they did not

consider it proper to wait until the end of the design process to4

locate and correct design errors. The Licensing Board stated,

that 10 CFR 50, Appendix B requires that the process feri

: correcting errors be reas:nably prompt and waiting until the end
of the design process does not satisfy this requirement. The
Licensing Board concluded that there should be quality assurancei

i for design as a part of the iterative process, nct just C1
; inspection of constructicn a: the end of the process. The Board
! consicerad the absence et a program to correct design

deficiencies promptly to to a serious TU deficiency, miti
only slightly because it was acquiesced in by the NFC staff,ganad

:

,0

In addition to its conclusica regarding the link of an adequate'

design QA system, the Licansing Board addressed specific
i technical issues raised by Messrs. Walsh and Doyle. In most
j cases, the Board cencluded that TU had not carried its burden of
j prcot to resolve the concerns and this contributed to the Board's

lack of confidence in the design of Comanche Poik.,

i

1

| 29 NRC Inspecticn Report 50-445/82-26, 50-416, 152-14,
! February 5, 1983, transmitted to TUIC, R.J. Gary, by
j letter of 2/5/83 frem G.L. Madsen, NRC Region IV.
t

30 LBP-83-81, Decenber 28, 1983.'
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The Licensing Board's Initial Decision included the following:

"The Licensing Board finds that applicant has not
demonstrated the existence of a system that promptly
correctc design deficiencies and has not satisfactorilyi

explained several design Taestions raised by the
intervencr. The Board suggests the need for an
independent design review and requires applicant to
file a plan that may help to resolve the Board's
doubts.

"QUALITY ASSi'RA!;OE: DESIGli

"Appendix B to part 50 of the regulations requires that
there be a quality assurance system that will pronptly
identify and correct deficiencies in the design of the
plant. Applicant may not delay design review until the
plant is nearly complete and claim that it is thereby
complying with this regulatory requirement.

"QUALITY ASSURA!!CE: I!!DEPEliDEliT DESIGli REVIEK

"The Board issues criteria for an independent design
review that would satisfy it, including specifications
governing the independance and qualifications of the
review group, rules assuring organizational
independence during the review, reliability measures of
the review, sampling concerns, the scope of the review
(including in-depth consideration of each of the
intervenor's concerns), methcds of documenting and
presenting findings, provisions :or review of findinas
and provisions for hearings concerning tu findingc."31

6.1.5 Licensine Board Activities After
Identification of Desian OA Problers

Since the ASLB revealed womanche Peak's serious design QA
problems in December 1983,32 there has been little progress in
resolving adjudicatory issues. !!evertheless there has been a
considerable amount of activity. Aajudicatory activities include
TU, intervenor, and liRC staff actions in response to the Board's
December 1983 order, further action on miscellaneous technical
issues and allegations, proceedings involving Construction Permit

31 LBP-83-81, December 28, 1983.

32 LBP-83-81, December 28, 1983
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Extension, and various disclosures to the Board by parties to *ae
proceedings.

TU Actions in Reseense to the Board order concernine Desian OA. |

In its design QA decision, the ASLB suggested an inder,ndent
design review and required TU to file a plan to help resolve the
Board's doubts.33 On January 17, 1984, TU requested
reconsideration of the Board's decision. TU moved that the Board
reconsider its conclusion that TU's pipe support design process
did not satisfy 10 CFR'50 Appendix B, and instead find that tne
record was insufficient to allow the Board to conclude whether or

sat.sfied Appendix B.34 TU stated thatnot the design process i

there was, in fact, a system for promptly identifying and
correcting design deficiencies. TU also moved that the Board
reconsider several of its findings on specific design matters
raised by Messrs. Walsh and Doyle. The NRC staff supported TU's
motion regarding the pipe support design process, but it cacosed
TU's motion regarding One specific Walsh/Doyle concerns.JD On
Februarv 8, 1984, the ASLB denied the TU and NRC staff motions to
revise 'r clarify its design QA decision.36o

TU's motion for the Board to reconsider its December 1953
decision indicates that as late as January 1984 TU did not
recognize or acknowledge that the Comanche Peak design QA program
was inadequately implemented. The NRC staff apparently agreed
with TU about their QA program although they disagreed on some of
the specific Walsh/Doyle issues.-

* After unsuccessfully trying to get the board to change its
initial decision, TU filed a plan in response to the Board's

33
; LBp-83-81, December 28, 1983, p. 1410.
t

34 TU Motion for reconsideration of Memorandum and Order
'

(Quality Assurance for Design), January 17, 1934.
M00999

35 NRC Staff Response to Applicant's Motion for
Reconsideration of Memorandum and Order (Quality
Assurance for Design) January 27, 1984. M00999

36 ASLB decision LBp-84-10, February 8, 1984. M00999
?

h
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concerns.37 In the plan TU stated "Overall, the Plan conprises
the performance of several tests and analyses, the preparation of
detailed testimony and documentary evidence, and the performance
of an independent and reliable review of these efforts." TU
commissioned Cygna to perform an independent design review of
piping and pipe support systems on a segment of the component
cooling water system and on the main steam line from the steam
generator to the main steam isolation valve. TU indicated that
the plan could be fully implemented in approximately two months.

The portion of the plan dealing with documentary evidence and
preparation of testim ny, and the short estimated schedule
suggest TU still believed the hearing record was its main
problem. In commenting on TU's plan, the Board suggested that T"
broaden its plan beycnd the Walsh/Doyle concerns and consider
Criterion I (organization [ and Criterion XVI (Corrective Action)
of 10 CFR 50 Appendix B.3* The Board's major concern was the OA
for design, and the specific allegations of Messrs. Walsh and
Doyle were additional concerns. TU chose to look narrowly at the
Walsh/Doyle concerns and not to consider the broader issue of the
QA process.

39In March 1984, TU supplemented its plan in response to the As!B
comments. With respect to. Criterion I, TU would review the
following:

.

(1) responsibilities for design activities and design
reviews (independent design review);

(2) interfaces within the organization;
(3) interfaces outside the organization;
(4) audit / surveillance independence;
(5) responsibilities for corrective action responses;
(6) control of design process (design input / analysis);
(7) design verification performance / documentation;
(8) design changes;
(9) transmittal of design information; and
(10) organization independence.

37 Applicants Plan to Respond to Me:r a dum and Order
(Quality Assurance for Design), Tecruary 3, 1984.

M00999

38 ASLB Transcript, February 24, 1964. M00999

i

Supplement to Applicants' plan to Respond to Memorandum! 39

and Order (Quality Assurance for Design), March 13,

i 1984. M00999
!
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Assessment of Criteri0n XVI would include review of the
following:

(1) =echanisms to identify design deficiencies;
(2) tracking of design deficiencies;
(3) methods for correcting / treating design deficiencies;
(4) processing of reports required by 10 CFR 50. 5 5 (e) and

Part 21;

(5) auditing of design activities;
(6) surveillance pr: grams; and
(7) corrective action systems e= ployed.

Through these reviews Of Criteria I and XVI, TU believed that
Cygna would assess wnether an appropriate design quality
assurance program has been in place and effectively executed at
C0=anche Peak. The Cygna assessment would consider:

o effectiveness and timeliness of methods to identify and
resolve design deficiencies;

o adequacy of corrective action process for dealing with
pocr quality; and

o Design Input Occument Control and Design Verification
con r:1 ele =ents of ANSI 45.2.11.

In response to the Scard's suggestion to broaden the plan beyond
the 'd al sh/ Dcyle co nc'e rn s , TU had Cygna conduct a multi-
discipline independent design review of the c0=ponen: cooling
water system. The review would include mechanical equipment,
electrical equipment, instrumentation ar.d controls, and other
related structures, systems and c0=ponents. TU stated that as
=cdified, their Plan new included not only independent design
reviews of the pipe supports and piping of all four main steam
lines frc= the stea= generators to the main steam isolation
valves, and a seg=ent of the ce=ponent cooling water system (with
a focus on, but not limited to, the 'dalu 'Coyle concerns), but
also an expanded independent design review of all disciplines for
the component cooling water system.

Regarding schedule, TU stated in its March 13, 1984, Supple =ent
that they were hopeful that the issues could be addressed in
hearings c0==encing in April. (This schedule is about the same

f as the schedule given prior to increasing the scope of work. )
| However, TU recogni::ed that a more realistic schedule might call

for these issues to be addressed in hearings in mid- to late-May.
TU expected tha: the Cygna review of the piping and pipe support
systems for the c0=penent cooling water system and the main steam
lines, and the Cygna reviews of Criterion I and XVI and of the
two ele =ents of ANSI N45.2.11, also could be addressed at that
ti=e or shortly thereafter.

In October 1984 the ASL3 expressed concern about another phase of

|
.

Page 6.1-13

i
|

|

l

1
1

, - .-_ ,_ _ , __ . .- - . _ _ . .____ _ ___ _ _ ____ _



.

QA, startup QA.40 In closed sessions ,, of parallel proceedings
concerning the comanche Peak Construction Permit extension
(discussed later in this section), the Board received evidence
that raised concerns about the adequacy of TU's quality assurance
of startup testing activities. The Board's concerns were:

(1) Startup engineers and QA technicians apparently
incorrectly interpreted the phrase "independent
verificatien" in test procedures. QA technicians
merely verified that there were "numbers -- any numbers
-- On test data sheets".

(2) Apparent failure to document i=portant deficiencies and
follow-up in an appropriate fashion, e.g., supervisors
knew cf * charges that test engineers had intenticnally
falsified a test without initiating a deficiency paper.

(3) Tailure to document apparent design deficiencies in the
reactor protection syste=, with the consequence that
there may be unexpected generic deficiencies in the
design.

(4) Written precedures gcVerning the filing of Non-
Compliance Reports (NCRs) altered by cral directive and
a written memorandum.

(5) Defective test procedures were not detected during
their first use in a test situation. These failures
"call STE (System Test Ingineer) qualifications into
question."

In October 1984, the ASLB expressed its intent to review TU's
response to the findings of the NRC Technical Review Team
(TRT).41 After the ASLB decision of December 28, 1983, the NRC
established the TRT to investigate the Board's concerns and other
allegations (see Section 5.5.4.3 cf this report) . In March 1985
the Board ruled that it would delay making findings about the
adequacy ,of QA until TU had a chance to respond to the TRT
findings.42 In the meantime, the NRC had formed a panel to

;

|

40 ASLB Memorandum, October 1, 1984.

41 ASLB Memorandum, October 4, 1984.

42 ASLB Memorandum, March 12, 1985.
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develop an NRC position en Centention 5 concerning QA which by
this t i= e, was the only hearing contention that had not been
resolved.'3

TU filed Applicants' Current Ma,nagement Views and Management Plan
4for Resolutivn_for All Issues * en June 28, 1985, in response to

a Board order'3 to file a statement of "Current Management Views-
as to the status of the plant, including an assessment of the
adequacy of the record Applicants have created in this case." TU
=anacement stated that althcugh Cc=anche Peak was "generally well
designed and constructed," the intensive investigations had
identified discrepancies of concern to TU. TU stated:

"TUGCC =anagement is not satisfied with the status cf,

the plant and would not proceed to operate it, even if
authority were :: be granted, until all of the
cutstanding concerns have been addressed, their safety
significance deter =ined, generic implications and
collective significance considered, and necessary
corrective actions have been ce=pleted."

This filing indicates that TU finally, a year and a half after
the Board made its QA findings and after drastic TU =anagement
changes, acknowledged there were potential problems in the plant
and not just in the hearing record.'

TU's current =anage=ent believed:
.

o It was pre =ature to assess prior management actions.
o Prior management had strong engineering credentials in

the design construction and cperation of fossil-fueled
generating plants.

o Management was always committed to constructing and
cperating a safe plant.-

o Management style was not ideal for handling e=ployee
relations in the cc= plex world of nuclear power.

,

43 NRC Internal Me=crandum from the Executive Director for
'

Operations (ECO) to the NRC staff forming the panel en
the QA contention, December 24, 1984.

I NRC Internal =e=orandum from the EDO to the NRC Staff,
February 23, 1935, enclosing the QA Panel Charter.

!
44 TU filing Applicants' Current Management Views and|

| Management Plan for Resolution of all Issues, June 28,
l 1985.
|

45j ASL3 Order L3P-35-16, May 24, 1985.
:
l

Page 6.1-15

,

|



.

TU current management also acknowledged:

"One of the lessens learned by the nuclear industry in
recent years is that successful nuclear utilities
generally are those staffed with individuals
experienced in nuclear power, including construction,
operations and regulatory activities. This has not
been lost on Applicants, and the recent addition of
managers with substantial nuclear experience in
programs with bread-based success in all facets of the
industry reflect that the lessen has been learned.
Further, Applicants are intent On further staffing
their nuclear crganication with personnel with =cre
experience in the nuclear power industry."

The above quotatien regarding lessens recently learned makes us
wonder why TU should be so slew to learn, and why the prior
management had not learned the lessons. About 15 years earlier,
in 1970, M Caudie Of TU docu=er.ted his visits with two nuclear
utilities."r'

.

Mr. Caudie reported the lessons the experienced
nuclear electric utilities had learned were:

c The time to build a nuclear unit is 1cng,

o The paperverk ban becc=e a monster.

o The utility, not the AEC, is responsible for safety

o The number of engineering personnel required fer a
nuclear unit is much greater than for a fossil unit.

The two experienced nuclear utilities, VIPCO and CP&L, tried to
give TU the advantage of tneir experience. Fifteen years later,
ni may have learned the lessons VIPCO and CP&L tried to teach
chem in 197C. CP&L appears to have been prophetic when it said
"Your top management will not believe you when you get back and
tell them of the proble,=s and the amount of work required to
install a nuclear unit."*7 Apparently TU top =anagement did not
believe or chose to ignore the lessens learned by more
experienced nuclear utilities.

In mid 1985 TU's current management indicated that the hard-
nosed, task oriented style of prier management and the lack of
nuclear- experience of prior management contributed to the
Ocmanche Peak problems.

46 Memorandum frem Caudle to Robuck, August 3, 1970.

47 TU me=crandum from Caudie tc Robuck, August 3, 1970.
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TU further stated in Applicants' Current Management Views that
the real issue of the hearing had moved beyond tne question of
specific QA lapses and the question now was whether TU could
assure that errors had been corrected and confirm the adequacy of
the plant. TU believed that its program (the Comanche Peak
Response Team (CPRT) program and management Plan) would resolve
all cu: standing issues. The Beard, however, declined to adept
the TU Management Plan as the sole basis for continued litigatien
Of the case. The Scard stated:

"Where Applicants sought to exclude litigation of prior
QA/QC and design practices because of a c0=prehensive
progrs= cf reexaminatien of the safety of the plant, it
would not be proper to determine whether the study
adequately resolves the issues until the results of the
study are available for examination and challenge."

The Board continued 0 require and receive information from TU
concerning the Management Plan and CPRT effort. The Board, NRC
staff and CASI c0=cented on ~V submittals. The adj udica:Ory
chronology from TU's filing Of its Manage =ent Plan 48 On June 23,
1985 to the present show the Scard closely monitored TU's
attempts to resolve its,CA problems. The Board required periodic
status reports, asked questions about CPRT reports, and =ade

,

comments about the CFRT Program.

To date the QA centention has not been resolved. During thisi

|
three and three-quarter years of hearings and l'?.igation:

(1) TU finally accepted that there was a petential CA
problem at the plant and not just a hearing record
problem. ,

(2) TU acknowledged that its prior management had
centributed to the QA proble=s due to its hard-nesed

|

| management style and lack of nuclear experience.

! (3) TU proposed that the hearings had passed beycnd the
question of specific QA lapses and the question new is
whether TU can confirm the adequacy of the plant

,

|
through its Management Plan and CPRT.

(4) The Scard adopted a policy of closely =enitoring TU
program to resolve the QA problems and the QA
contention.

48 TU filing, Applicants' Current Management Views and
Manage =ent Plan for Resolution of all Issues, June 28,
1985.
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6.1.6 Adiudicatorv Action on Miscellaneous
A11ecations and Technical Issues

A number of adjudicatery actions were concerned with allegations
and technical issues related to QA. One of these incidents
illustrates the i=portance that the ASLB places on receiving
accurate infor=ation from the licensee. The incident also,

reflects the proble=s faced by a Licensing 3 card when trf ng toi

deal with the broad range of issues in a licensing hearing and
reveals why the Quality' Assurance Program is of such importance
to the 3 card. The ASL3 deter =ined that TU witnesses made false
state =ents and that there ,were inconsistencies in TU 's filings
concerning U-bolt testing.'9 To correct the =isrepresentation
and inconsistencies in testimony, the Board reopened discovery-

relating to the credibility of ':i.7's witnesses. Although the NRO
staff deter =ined TU's false and inconsistent statement was net a
material false statement, the Board found TU's testi=cny
misleading, an adverse reflection en the credibility of TU's
expert witnesses, and cause for reopening discovery.50

TU's motion for sur=ary disposition of the U-belt contentien
relied on a testing program. TU stated:

"[Tjo assure that the tests and analyses accurately
represent plant conditien, Applicants conducted a
survey of the torque eq a representative sa=ple of
cinched down U-belts "31

...

The Board concluded that the sa=ple was neither representative
nor random. The Board stated:

"First, the "sa=ple" was collected with no written
procedures. Second, there was no method of drawing a
random or representative sa=ple; the sa=ple included U-
bolts tnat could be found...that were unpainted.
Third, the sa=ple was restricted to Unit 2, because
Unit 1 had already been painted, thereby allegedly
making it i=possible to obtain a relevant sa ple frc=
Unit 1, however, this sampling restriction was not
disclosed and therefore not subject to challenge until.

after the Board requested the raw data frc= Applicants.

49 ASLB Memorandum and Order L3P-84-56, December 18, 1984.

50 ASLB Me=crandu and Order L3P-84-56, December 18, 1984.|

l
|

51 ASLB Me=orandum and Order LSP-84-56, December 18, 1984.
!
,
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"Fourth, Applicants stated that they "inspected the
torque of a randenly selected representative sample of
cinched down U-Scit supports" and presented the results
of the sampling in Table 2, which provides the "Torque
Range (ft-lbs)." Mcwever, Applicants failed to mention
that Table 2 was ccnstructed using the average torque
on the two bolts en each U-bolt. They also failed to
mention that the tcrques were not always the same -- a
condition that may er may not be material but that
differed from the test that was conducted, suggesting
that the test may not have been representative of field
condition because torques used in the test were equal.

"Fifth, altheuc.h A c. c l i c a n t s claim that the torc.uin~. v
practices in both units were the same, their cwn filing
discloses that the precedure changed."

Cn August 20, 1985, the NRC staff announced its determina icn
that 31's U-belt statements did net constitute a material false
statement within the meaning of Section 136 cf the Atomic Energy
Act.02

In respense to TU's metien for recensideration cf the Scard's
"misleading statement" memcrandum, the Board decided to leave the
initial order in effect but to clarify it somewhat.03 In its
Neverter clarification, the Scard stated:

"We hold Applicants Oc a very high standard concerning
the completeness and persuasiveness of proof.
Litigation of technical issues can be difficult.
Simplification is feasible if a party attains mastery
of the technical issues anc. cc=municates them so
clearly that the cutcc=e becomes evident.

"In licensing cases, applicants are expected to master
the technical issues affecting their plant. Their

maste:"/ flows from: /

o the availability of the sophisticated
technical staff needed to build a sound
nuclear plant and to defend it before
the Nuclear Regulatory Commission (NRC),
and

52 NRC Me=crandum to the Commissioners from Vincent S.
Noonan, Augus: 20, 1985.

53 ASLB Memorandum, Neverter 25, 1985.

Page 6.1-19

-_



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

.

o the seriousness of their commitment to
understand their plant in sufficient
depth to be able to assure themselves,
the public and their stockholders.of the
soundness and safety of their plant.

"If an applicant masters technical issues, implements
its knowledge during design and construction, and
describes its knowledge in detail, the case can become
si=ple. If mastery of technical issues is not attained
or if the presentation is lacking in thoroughness or
clarity, then the work of the Licensing Board becomes
far = c r_e difficult'and the outcome may be clouded by
doubt."3',

The Board further stated:

"Did the statement matter? Yes. Assuredly it did.
The only way the Board can trust the Applicants is if
their filings communicate clearly and are trustworthy.
That requires care. Otherwise, each word or phrase
must be parsed and distrusted. We would be driven to
examine closely how we might be misled if we accepted
the obvious meanin'g of the words Applicants used.
Unless Applicants' language is careful, precise and
trustworthy, we would need to approach their filings
with suspicion."*

The Board also said:

"Licensing cases before the NRC are not ordinary
litigations. They are not games of persuasion.
Facile, si=plified arguments do not show an awareness
of the seriousness required for building and running a
safe plant. Clear, careful arguments (and admissions
of error when error is pointed out or detected) inspiro
trust and confidence. In this proceeding, where time
means money and carefulness protacts lives we urge
Applicants to consider the i=portance of assuring that
we can place trust in their filings. Careful filings
are the key to the efficient conduct of this hearing
from this time on.

In spite of the NRC staff's determination that TU's statement did
not constitute a material false statement, the Board's
"clarification" makes abundantly clear how serious a mistake TU'

made. At the very least, careless and misleading statements make

54 ASLB Memorandum, November 25, 1985.

Page 6.1-20



the Board's task =0re difficult and can lengthen hearings.
However, a likely and nuch worse cut:0=e is loss of the Board's
(and NRC staff's) confidence in the applicants' credibility and
technical c0=petence. Such loss of confidence can take years to
rebuild. Misleading state =ents at the hearing might very well
extend the time required for TU to convince the NRC staff and the
ASL3 that C0manche Peak is a safely designed and constructed
plant.

6.2 '7C Headcuarters Actions includine Seccial I n s r e ct ie r.s
ar.d the Terr.1 31 Feview Team

Cn March 10, 198d5, the NRC's Executive Director for Cperations
(ECO), directed the office Of Nuclear Reactor Regulation (NRR) :
manage all NRC actions leading to licensing decisions for
Comanche Peak and Waterford. The stated purpose of this
directive was : assure the overall coordination and integration
of the Outstanding regula:Ory actions and to achieve their
resolution prior :0 a licensing decision. This effer: was ::
ence= pass all licensing, ' hearing, inspection and allega:10n
issues. In furtherance of this cbjective, a Comanche Peak
project team was established. Upen its establishment, the team
determined their was a need 50 1) cbtain current inf0rmatien
relative to the management centrol of the construction,
inspection and test programs and 2) obtain information necessary
to establish a management plan for resciutien of all cu: standing
licensing actions. TO obtain this ir.f orma tion , NRR, in
coordinatien with the Cffice of Inspection and Inforcement (I&I)
and the pugion !! and _/ Administra: Ors formed a Special Review*

' Team cc= posed of Region :: inspection personnel.

6.2.1 'The Srecial Review Team

The Special Review Team conducted its inspection at CPSIS from
April 3 to April 13, 1934. The review censisted of an audit c '
significant elements and prree.sses of TU's management control i .,
constr;ction, inspec:10ns and testing Of systems imper: ant :
safety. These included:

o C0mpenent and material receipt inspection and centrol.
o s t ructure , systems, and c0=penent fabrication and

installation.
o structure, system, and c0=penent acceptance, and

preeperational testing.
o Quality assurance and control documenta:10n and

procedures governing the above.

__.

55 Memo from William J. Dircks to Collins, et al, dated
March 12, 1934 en C0=pletion of Outstanding Regula:Ory
Actions on C0=anche Peak and Waterford (M00212)
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The su==ary conclusions presented in the inspection report were
as follows:

"The teams (sic) findings indicated that the applicants
(sic) =anagement control over the construction,
inspection, and testing progra=s is generally effective
and is receiving proper =anagement attention. The
findings identified three potential enforce =ent actions
...; two areas of weakness requiring management
attention: and seven areas where Applicants...

activities exceeded normal and accepted practice. ...

The team also fcund improvements in the relationship
between the curren: QA/QC manage =ent and inspectors
which in the past has caused cc==unication problems

The team believes that the results of this....

li=ited review reveal the plant is being built in a
safe manner.

"The findings and conclusions of this report of the
teams (sic) review should not be construed as resolving
any of the issues identified by the ASL3 hearings,
allegations, or staff concerns of the design adequacy
of the plant."

The Potential Infcrcement Issues included:

o ASME record packages were not being maintained in a
fire proef container.

o At least two vendor audits had not been perferred
within the required tins period.

o Certain pipe supports that had been inspected and
accepted were not installed in accordance with design
drawings.

The weaknesses noted were:

o Certain drawing packages issued to the field contained
non-applicable DCAs and CMCs, that had been deleted by
engineering,

o Many ncn-ASME Section 3 drawings contained a large
number of DCAs and CFCs (over 300 in sc=e cases)
outstanding without being in=0rporated by revision.

The strengths noted were:

o The management and craft appear to be 00=petent and the
management appears to possess a positive attitude.

o The QJ./QC training progra is extensive and
comprehensive.

o The use of a recently established cc=puter syste for
drawing control and control of design changes,

o The vender witnessing progra is extensive in its
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audits and scurce inspection of purchased materials.
o Several instances of use of conservative design

practices.

Based en our review, this report provides the fellowing points of
interest:

o In general, the report is cc=plimentary to TU.
o The report carefully distinguishes between construction

adequacy and design adecuacy.
o Except for pipe hangers, which still reflect the.

proble=s cited in the CAT inspection report,
censtructicn is generally acceptable.

o While design cractices are cc=plimented and considered
conservative, the inspection avoids passing judgment en
design ademac'..

o The reference :: improved cc=unications :::etween QA/QC
=anage=ent and inspectors makes it clear ce=unications
proble=s existed at an earlier ti=e.

Regarding the last item, the inspection tea = interviewed a number
cf CC inspec:crs and supervisers during the course cf the
instection. As noted ,in Section 5. 4.1, the report includes the
ecservation:

.

"Many cf the inspectcrs indicated that ec==unications
were improving and the assign =ent of the new site CA
=anager was a positive step in i= proving
cc=unications . It was clear that sc=e cc=unications
preele=s had existed in the past and rapport between+

inspec crs and their =anagement had been strained
previously in se=e areas."

Since this inspection tcck place shortly after Mr. Vega replaced
Mr. Tolsen as Site QA Supervisor, this finding supports the view
presented in Secticn 5.4.1 that during Phase II, the pre-v

construction attitude of the TU Site QA Superviser was a =ajor
contributor to QA problems at CPSIS.

6.2.2 The Technical Review Tean

The Special Review Tea = provided a basis for the develep=ent of
an NRC =anage=ent plan for the resolution of all cutstanding
licensing actions. The purpose of the plan was to ensure the
overall coordination and integration of the cutstanding
regulatory actions at Cc=anche Peak and their satisfactory
resolution prior to a licensing cecision by the NRC. In
acecrdance with the plan, a Technical Review Tea = (TRT) was
for=ed to evaluate and resolve technical issues and these
allegations that had been identified. On July 9, 1984, the TRT
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began its 10-week (five 2-week sessions) onsite effort, including
interviews of allegers and TU personnel, to determine the
validity of the technical concerns and allegations, to evaluate
their safety significance, and to assess their generic
implications. The TRT . consisted of about 50 technical
specialists fr0: NRC headquarters, NRC Regional Offices, and NRC
consultants. This staff was divided into groups by discipline;
and each group was assigned a group leader.

The 00pic areas censidered by the TRT cver the period of its
inspection / investigation were:

1. Electrical / Instrumentation
2. Civil / Structural
3. Test Prograns -

4. Protective 00atings
5. Mechanical
G. Miscellaneous
7. Quality Assurance, including:

Quality Control Inspection
T-Shir: :ncident
Inspections Of As-Buil: Pipe and Electrical Raceways
Document Centrol
Training /Qualifica:icn
Valve Installation
Onsite Fabricatien
Housekeeping and syste: Cleanliness
Nonconfernance Reports
Materials

,

i Following the initial phase of the TRT inspection, the NRC
summoned TU management to a September 18, 1984 =eeting in
Sethesda, Maryland to discuss the findings in the firs three ,

areas listed above. These findings, as documented in a report of
the same date were as follows:

,

| 1) Electrical quality centrol inspectors were not aware of
( certain inspection attributes for witnessing the

installation of "nuclear heat shrinkable cable insulation
sleeves."

|

2) Inspection reports didn't contain the "witnessing"
attribute for splice installation.

3) Lack of cable splice qualification requirements and
circuit operability.

4)- Drawings and "as-built" cable terminations are in
disagreement.

5) I= properly closed NCRs on vendor-installed GE =cter
control centers.

Page 6.2-4
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6) violations Of minimum separation requirements for
safety-related cable within flexible conduits.

7) violation of minimum separation requirements between
safety and non-safety cables.

8) Existing TU analysis substantiating the adequacy of the
criteria for separation between conduits and cable trays had
not been reviewed by the NRC staff.

9) Viclation of separation criteria inside centrol panels.-

10) Incensisten: supper: installation for ncn-safety
related conduits with seismic requirements.

11) Lack of verification documentation for electrical QC
inspections.

12) Tctally compromised testing and certification progra=s
for QC inspecters.

13) Caission and unauthori:ed cutting of rebar frem reac cr
cavity.

14) Unauthoriced cutting of retar from the fuel handling
'

building.

15) Questionable concrete strengen tests.
3

16) Questionable "air-gaps" between concrete structures.

17) Inadequate centrol roca design (seismic).

18) Inadequate, inccmplete, and unreliable het functional
test precedures.

19) Unreliable Centainment Integrated Laak Rate Test

(CILRT) results.
'

20) Use of unqualified craf t persennel to perform s: art-up
tests.

As result of this meeting, TU cc=mitted to form the Comanche Peak
Response Team and the associated Program Plan. The first version
of this plan was submitted to the NRC on October 8, 1984.

l

! On November 29, 1984, the TRT issued its second report. This
'

report stated:

| 1) Due to deficiencies in inspection records and the
|
|

( Page 6.2-5 -

1

I

,

;
i



. .

apparent lack of inspection criteria, the TRT is not certain
whether type (2) skewed welds were inspected properly. This
is a generic issue involving many NF supports in various
safety-related systems.

2) No evidence existed that anchor bolts were properly
installed, and not cut.

3) Piping systems (Main Steam, Aux. Steam and Feedwater)
are routed frc= the Electrical Control Building (seis=ic
Category ) to the Turbine Building (non-seismic Category )
without any seismic isolation.

4) Uncontrolled repairs (plug welds) were made to holes in
pipe supports, cable tray supports and base plates.

5) There were inadequate requirements and construction
practices for the support cf the main steam line during
flushing, and for te=perary supports for piping and
equipment in general. In par-icular, evaluations to assure
the adequacy of temporary supports during flushing and
installation were not required.

6) TU failed to adequately review a design change involving
the RPVRI support ring (i.e. locating the ring cutsid9
rather than inside the insulation) to deter =ine the effect
of the change en the annulus cooling flow. As a result,
.'.na de qu at e cooling was provided during the Het Functional
Test of Unit 1.

7) Gaps on the polar Crane bracket and seismic connections
exceeded design requirements.

On January 8, 1985, the Technical Review Team released its third
report. This report stated:

1) TUEC failed to periodically assess the overall
effectiveness of the site QA program in that there have been
no regular reviews of program t sacy by senior managenent.
Further, TUEC did not assess 2. ie effectiveness of its QC
inspection program.

2) During the peak site c nstruction period of 1981-2,
TUEC employed only four auditors, all of whom had
questionable qualifications in technical disciplines.
Although charged with overview of all site construction and
associated vendors, these Dallas based auditors provided
only li=ited QA surveillance of construction activities.

3) Repetitive NCRs were issued that identified the need to
retrain construction personnel in the requirements and
contents of QA procedures. One corrective action request
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(CAR) dealing with inadequate construction training and
records remained cpen for one year. The identical prcblem
was identified in a subsequent CAR, which still had not been 4

closed at the time of the TRT's ensite review.

4) The TRT found many examples of incomplete and
inadequate workmanship and ineffective QC inspection in
TUEC's evaluation of the as-built program.

5) Sene craft workers newly assigned as CC inspecters were
in a position to inspect their cwn werk and records. Site
management did nct view this lack of separation between
producticn and inspection roles as a potential conflict-of-
interest.

6) There were potential weaknesses in the TUE0 10CTR
50.55(e) deficiency-reporting system. Applicable precedures
did not identify what types of deficiencies constituted
significant breakdcwns in the QA program, nor how they
should be evaluated for reportability to the NRC.
Evaluation guidelines fer reperting hardware deficiencies
lacked clarity and definitive instructions, and the
thresheld fer reporting deficiencies was tec high.

7) The TUEC exit' interview system for departing e=ployees
appeared to be neither well structured nor effective, as
evidenced by the lack of employee confidence, limited
implementation, fsilure to document explanations and
rationale, and failure to ec=plete corrective actions and
determine rect causes.

'

8) The B&R corrective action system was generally
ineffective and was bypassed by the B&R QA Manager.

9) The IUEC corrective action systen was peerly structured
and ineffective.

Based en these findings, the TRT requested additional infer =ation
from TO to assist the TRT in the evaluation of these issues. The!

! NRC also scheduled a meeting for January 17, 1985, in Bethesda,
Maryland to allow TU to ask questions cencerning these findings
prior to formulating their program plan.

The TRT's evaluation of these issues, and of the allegations
i received by team members, is presented in supplements 7 through
! 11 to the CPSES Safety Evaluation Report, NUREG-0797. Some of

the conclusions contained in these supplements are described
.

below:
1

(

|

{

1
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Succlement 7

Electrical and Instnrentation Group

o Most of the concerns and allegations were raised by
electrical quality control (QC) inspectors and were fcund to
be very general, and often without any specific connection
between the concern and plant safety,

o In general, the quality of the E&I installations reviewed by
the E&I Group was .feund to be acceptable, execpt for these
cases which the E&I Group determined to have safety
significance. To determine the extent of tha generic
i= plication of these concerns, TU is required to conduct
further review and inspections.

o The I&I Grcup concludes that the problems found with
electrical cable terminations, electrical equipment
separatien and centrol roc = ceiling fixture supports,
together with the findings concerning inadequate training
and qualification of electrical QC inspectors are an
indication of a progrs==atic weakness in QC.

o The deficiencies identified during the E&I review of both
hardware installation and QA/QC-related matters indicate
weaknesses in the OA/QC progrs= and are considered in the
overall progra==atic review by the QA/QC Group.

Test orcera= c-roun

o Except for certain unresolved issues, the testing activities
included in the TRT review effort were generally found to
have been carried out in ce=pliance with NRC regulations and
FSAR ce==it=ents.

o The TRT cannot conclude with reasonable assurance that the
document centrol system proble=s [ identified by the QA/QC4

group) had no adverse effect on testing activities.
Therefore, the TRT will require TU to provide NRC with
assurance that all structures, syste=s, and ce=ponents were
properly and co=pletely tested before it can draw a final

| conclusion with regard to the testing program.

Sucolement 8

Civil and Stn ctural Groue,

|
'

o Except as noted, the TRT concludes that the civil and
structural construction with the scope of the TRT C&S gr=up

i review effort was adequate and was, for the most part, well
'

docu=ented.
o Five issues in the civil and structural area still require

further action. One case involving reinforcing steel
' omitted fro = the reactor cavity wall, and another case of

alleged unauthorized drilling of reinforcing steel, require
further docu=entation. TU must also test concrete in place

t
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to evaluate an allegation concerning falsified concrete
strength tests. In addition, TU must conduct analyses and
inspections to deter =ine whether the separation between
buildings is adequate to provide acceptable perfor=ance in
an earthquake. Finally, there must be a seismic analysis of
the suspended ceiling, lighting fixture and nonsafety-
related conduit in the centrol reem to demonstrate design
adequacy of the ceiling elements. The potential safety
i=plicatiens of this issue for nenseismic structures,
systems, and conponents in other parts of the plant must
also be evaluated.

Miscellanecus Greue

The TRT found that 9 cf the 24 allegations were substantiated,
were potentially safety significant, and had generic
implications. Hcwever, actions taken because of NRC Bulletins,
inspections and TU audits /evaluatiens corrected all but two
problems. Therefere, the TRT concludes that 21 of 24 allegations
had neither safety significance nor generic implications. The
two problems for which TU will have to ccmplete actions and
address issues are Miscellanecus Category 2, the gap cetween the
reac cr pressure vessel reflective insulation and the biclegical
shield wall, and Miscellanecus Category 11, i= proper shimming and
installation of the polar crane rail support system.

Succlement 9

I

Protective cestincs

o The TRT evaluatien Of the protective coatings area revealed
=ay specific deficiencies which render a relatively large
percentage of the c:atings at CPSES unqualified. However,
consistent with the guidelines of the Standard Review Plan

| [Section 6.1.2): TU has provided justification that debris
' generated from the failure of all paint in the Containment

Guildings under design basis accident conditions will not
,

; adversely affect the performance of post-accident fluid
systems. Therefore, a determination has men made that
coatings inside of Centainment Buildings do not need to be
qualified. However, based en TU's prior FSAR commitment to
provide qualified coatings, the failure of TU to fulfill ,

that commitment indicates deficiencies in the coatings QA/QC
'

program.

!

r

!

i
i

|
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Sucolerent 10

Mechanical and Picine C.rcue

o The staff found that =est of the approximately 400 concerns
and allegations were either not substantiated or contained
insufficient evidence with which to substantiate the alleged
concerns. Often, there was no .cennection between the
concern and plant safety. Also, further contact with the
individuals raising the concerns often did not provide the
required specificity to better focus the allegations. The
staff's detailed review of each concern or allegation
ec=pletely er partially substantiated approximately 60.
Five issues evolved frca eight substantiated allegations
which were of potential safety significance. The staff has
requested U to submit an action plan to address these
allegatiens.

Succlement 11

j OA/OC Greue

This supplement contains two Appendices: O and P. Appendix 0
,

presents the findings cf the QA/QC Group for each of the areas
listed above. Append:.x .? assimilates the QA/QC findings of all
groups' and provides the following overall assessment and
conclusions:

'

o TU senior management was net actively involved in site QA/QC
activities.

; o The training and qualification of QA/QC, craft, and other
! personnel were not administered and =enitored effectively.

o Design engineering activities were not effective in

providing craft and QC persennel with adequate procedures,
,

instructions, and other design documents,'

f o The control of documents, and subsequently of records, was
! replete with recurrent deficiencies.
; o Some craft persennel appeared to be insensitive to QA/QO

concerns at times, possibly because of lack of training,
tight schedules, and excessive schedule emphasis by
construction management.
Quality manage =ent was lax in.its responsibilities to direct

|
o

' and oversee an effective site Quality Program,
o Some QC personnel exhibited repeated lapses in effectively

executing their responsibilities for inspection activities.c

The pattern of failures by CA and QC personnel to detect and| o
document deficiencies challenges the adequacy of the QC'

inspection program at CPSES en a system-wide basis.

TU is currently responding to the findings of the TRT.
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7.0 TU Conanche Peak Pesrense Team and Corrective Action Preeran

7.1 Establishment. Inolenentation and Evolution of the CPRT
Precran

7.1.1 Establishment of the OPRT

In response to the TRT's findings and the NRC's requests for
information, TU advised the NRC in a letter dated October 8,
1984, that it was establishing the C0manche Peak Response Team
(CPRT), and submitted information en how it intended to do this,
including a Program Plan and Issue-specific Action Plans.1 This
was the becinnine of the tPRT. More precisely, TU has noted that
the CPRT was established at a TU internal meeting en September
22, 19,84, by Mr. Spence, President of TU, as documented by
Meeting Minutes Senior Review Team Meeting on 9/22/84 and a-

=emorandum by Mr. Spence en this subject dated 9/24/84. "Oth Of
these documents are stated to be in the CPRT Central File.-

The CPRT was to develop and i=plement the Progra= Plan in
respense to TRT issues. Within the CPRT, the Senior Review Team
(SRT), which reported directly to Mr. Spence, was responsible for
approving all work plans and reports. Be10w the SRT, the CPRT
Program Manager was responsible for developing and imple=enting
the Issue-Specific Action Plans (ISAPs). Review Team leaders
(RTLs) were to assist the Progra: Manager. The initial, Revisien
0 proposal stated that "rect cause", "generic i= plication", and
"collective significance" evaluations would be performed, but
provided no details. The SRT was to censist of four TU e=ployees
and one contracter (TERA Corporation) employee. The Project:
Manager was to be Jchn Merritt, Jr., TUGCO's Assistant Project
General Manager for CPSES. All six RTLs were from TU Or CPSES.3

Meetings were held at the NRC offices in Bethesda en October 19
and 23, 1984, at which TU presented its plans for the CPRT and
the NRC staff c0=mented on these plans.4'D The NRC staff

1 Letter from Spence, TU, to Eisenhut, NRC, dated
10/8/84, forwarding Rev 0 of Pr0 gram Plan and Issue-
Specific Action Plans for CPRT (MC1660)

,

Applicants' Answers to CASE CPRT Program Plan'

Interrogatories (Set No. 3), 11/7/86, page 2 (M00999)

3 Program Plan and Issue Specific Action Plans, Rev. O,
10/8/84 (M01660)

4 Transcript of meeting 10/19/34 (M01668)

S Transcript of =eeting 10/23/84 (M01667)
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comments included concerns about generic implications of
deficiencies, independent verification of results, and QA/QC,

In response to these ce==ents, on November 21, 1984, TU submitted
Revision 1 of the CPRT Program Plan and Issue-Specific Action
Plans.6 The most i=portant changes in Revision 1, in direct
response to NRC . staf f cc=ments , were to delete one TU member and
add two additional non-TU members to the SRT and to specify that
all Issue Team Leaders (Itis) would be non-TU personnel.

Revision 1 also included mere detail ~en rect cause, generic
i= plication and "collective significance" analyses and how they
would be incorporated into the ISAPs. This revision also
included a provision :: "appropriately include censideration" of
inf or=atien presented to the ASL3.7 The ASLB.and other parties
were notified a few days later of TU's intent to establish the
CPRT, and were provided copies Of Revisien 1 of the Program Plan
and Issue-Specific Action Plans and related correspondence.

In a letter dated November 29, 1984,9 the NRC supplemented the
TRT findings and request for information it had communicated to
U at the September 13, 1984 neering. The letter pointed out
that the TRT investigations / evaluations were still engeing, that
this letter still covered only a pertion of the TRT's efforts,
and that additional requests for infer =ation may be necessary.'
The specific subjects addressed by this letter were protective
coatings, mechanical areas, and two miscellaneous items. The
letter noted that the program must address the root causes Of
each problem and their generic i=plications and that it should
address the "collective significance" of the deficiencies.

>

This was followed by a third NRC letter, dated January 8, 1985,10 >

further supplementing the TRT findings and requested information.
An enclosure to this letter provided the TRT's findings resulting
from its review of QA/QC allegations. The letter again stated
that the TRT's activities were still ongoing, but were nearing

6 Letter from Spence, !"J , to Eisenhut, NRC, dated
11/21/84, forwarded Rev. 1 of Program Plan for CPRT,

,

11/19/84 (M01662)
'

7 Rev. 1 of Program Plan for CPRT, 11/19/34 (M01662)
i
'

8 Letter dated 11/27/34 from U.S. Reynolds, TU at:Orney,
to Bloch, ASLB, et al (M01663)

9 Letter from Eisenhut, NRC, to Spence, TU, dated
November 29, 1984 on C0=anche Peak Review (M01632)

10 Letter from Eisenhut, NRC, to Spence, TU, dated January
3, 1985 en Comanche Peak Review (M00187)

*
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cc=pletion, and that the TRT's detailed assessment of the
significance of a'' issues examined would be published in
Supplements to the NRC's Safety Evaluatien Report. The letter
made no reference to TU's submittals en the CPRT Program Plan er
the Issue-specific Action Plans. Rather it again requested TU to
submit a program plan and schedule, and stated that:

"This program plan shall: (1) address the rect cause of
each finding and its generic i=plications en safety-
related systems, pr: gram, or areas, (2) address the
collective significance of these deficiencies, and (3)
propose an action plan fr:m WEC that will ensure that
such problems do net occur in the future. Your actions
should consider the use of management personnel with a
fresh perspective :: evaluate the TRT's findings and
i=plement ycur corrective actions. Finally, you should
consider the use Of an independent consultant to
provide eversight to your pr: gram."

A meeting between NRC, W and ether interested parties t0ck place
en January 17, 1935, at the NRC cffices in Bethesda, to discuss
the TRT findings relating 00 the Comanche Peak QA/CC Program.ll
Additional meetings were held en February 2 6, 27 and 23 at the
C0manch,e P,eak Nuclear Cr.eratiens suce.cr Facility near Glen Rose,

- .

Texas.-~' 3 At these meetings NRC/TRT findings and W's program
for resolving problems relating to the design of piping and pipe
supports and the electrical / instrumentation area were discussed.
At that time, TU was under the i=pression that its evaluation of
this hardware was "nearing cc=pletien," but the NRC staff

: requested additional information concerning the safety
significance of the hardware deficiencies identified.

During this peried, the Citi: ens Association for Scund Energy
(CASE) was also reviewing the docu=ents en the CPRT, copies of
essentially all of which were being provided to all the parties.
On februarf 7, 1985, CASE, TU and the CPRT met with the NRC

1 Centention 5 Panel to discuss the CPRT Program. At this meeting,
Mr. Spence, President Of W, anncunced that the CFRT wculd also
be investigating desien adequacy. CASE also participated in
several other meetings with TU and the NRC en the CPRT. As a

11 Summary of Meeting, by Annette Vietti, NRC dated
i 1/23/85 (M00532)

12 Su= mary of Meeting by S.3. Burwell, NRC, dated 3/6/35
(M00143),

1

1 13 Summary of Meeting by S . 3. Burwell, NRC, dated 3/6/35
(M00533)

i

l
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result, CASE submitted ccmments and questions on the CPRT to the
ASLB, which both the NRC staff and TU took into consideration.14

7.1.2 Indeoendent Assessnent Procram IIAP)

During this period, an engoing parallel activity was the
Independent Assessment Program (!AP) being performed by CYGNA.
This program was initiated as a result of discussiens between CU
and the NRC staff regarding the need for conducting an
Independent Design Verification Program (IDVP) at CPSES. In a
=eeting with the NRC cn December 12, 1982, TU argued that already
ce=pleted independent ,qenfirmation activities cbviated the need
for an IDVP at CPSES. 3 According to a U me=crandum, the NRC
was favorably i= pressed by the U presentation and had decided an
:DVP was not necessary at CPSES.16 Before the NRC issued a
letter to this effect, however, an NRC Construction Appraisal
Team completed its inspection at CPSES. The results Of this
inspection sufficiently "ereded" the NRC's confidence in the
safety of CPSIS that it requ "'U to propose a program thatwould restore its confidence.,ested7 The'IAP to be performed by CYGNA
was TU's respense to this request.

A draft of the report for Phases 1 and 2 ef this program was
issued November 5, 1983, 8 and the final report was issued en
October 12, 1984.,- Phases 1 and 2 covered design control-

requirements and the i=plementation of these requirements for
the residual heatportions of two representative syste=s -

removal system and the spent fuel pool cooling system. This
report identified a few specific =iner proble=s, but its general
conclusion was that, "within the secpe of this review, the
everall design activities on CPSES are adequate and have been
properly implemented".

14 Letter from Noonan, NRC, to Counsil, U, dated 8/9/85
(M00559)

15 TU Presentation to NRC cn IDVP, 12/10/82.
(SOO918/CS00190503)

16 Marshall me= randum to Schmidt dtd 3/11/83, Trip
Report-NRC !DVP Meeting. (SO1308/LVCOC90533)

17 Ibid.

18 "Final Report Independent Assessment Program fer-

CPSES (Draft)" CYGNA Energy Services, November 5, 1983
(M01676)

19 "Final Report Independent Assessment Program of-

CPSES", CYGNA Energy Services, October 12, 1984 (M00216)
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A report en Phase 3 of this program was initially issued on July
16, 1984,20 and finalized by a document that provided errata and
revised pages en Nove=ber 20, 1984.21 Phase 3 consisted
primarily of a review cf the piping and pipe support design in
portions of the Component C0oling Water System and the Main Steam
System. In Phase 3, CYGNA identified more deficiencies and>

"ite=s requiring resolution", but it still concluded that it "did
not detect any type of pr:grammatic breakdown" en the C manche
Peak project.

CYGNA then started te work en Phase 4 of the IAP which was to be
a multi-disciplinary review of the design of a portien of the
c =penent c0 cling water syste= for Unit 1. The four phases of
the !AP were not the result of a ccordinated appr:ach to the'

investigatien, but rather, the result of increases.in the secpe
of the investigation as issues arcse.

Following a January 10,1985 meeting with the NRC to discuss the
IAP, CYGNA sent a letter to the NRC submitting an extensive
listing of "open items" and stated, "We are currently in the,

j process Of reviewing the basis for closure of Phases 1, 2 and 3
l items as well as the everall cenclusiens."-* Just one week
| later, in a letter :: the NRC dated January 25, 1935, CYGNA
1 retracted the cenclusi: nary statements in its previous reports
| pending c =pletion of its entire review.'3 To this date, CYGNA

has still not submitted its final report.

Representatives from the CPRT net with CYGNA/IAP persennel en
March 14, 1985 to discuss issues CYGNA had observed during its
IAP investigation.24 Additionally, CYGNA sent several

i

20 "Pinal Report Independent Assessment Program of CPSIS, -

(Phase 3)" CYGNA Energy Services, July 16, 1984.

,! (M00229)

21 Errata and revised pages to "Independent Assessment
i Pr: gram of CPSES (Phase 3)", CYGNA Energy Services,

November 20, 1934 (M01674)

22 Letter fr:m Williams, CYGNA, to Noonan, NRC, dated!

i 1/18/85 en Cpen Items Associated with Walsh/Doyle
: Allegations (M01583)

i 23 Letter from Williams, CYGNA, to Noonan, NRC, dated
' 1/25/85 en Status of IAP Conclusions (M01658)
;

24 Transcript of =eeting between CPRT and CYGNA, 3/14/85
(M01657)
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"Communications Reports"25,26,27,28,29 and communicated the bulk
of its findings and open items to the CPRT by sending copies of
its Review Issue Lists.30,31,32,33

In response to a request from the ASLB dated August 22, 1985 for
information on CYG1A's practices with respect to communications
between it and the CPRT, CYGliA stated:34

"It is Cygna's understanding that the CPRT intends to
include all cencerns and issues raised by Cygna within
the secpe of CPRT activities. Cygna does not
understand it will be involved in the implementation
phase of the CPRT issues response plan.

!

i

. . . . .

Cygna understands the resolution of its issues and
concerns will be based on subsequent activities of the
CPRT in the course of its implementation of its Program
Plan. Cygna has been advised that CPRT activities will
serve as the basis for 010sure cf both specific Cygna
findings and their cumulative effects." *

As explained further belew, the CYG!iA/:AP input into the CPRT is
treated as an "external s'ource" by the CPRT.

,4

25 Corsunications Report, CYGifA to W, 3/26/85 (M01678,

Attachment C)
26 Cor=unications Report, CYG!iA to W, 3/29/85 (M01678,

Attachment D) -

,-
Corzunications Report, CYG!iA to TU, 4/4/85 (M01678,''

Attachment E)
28 C0raunications Report, CYG!!A to W, 6/13/85 (M01678,

Attachment F)
29 Corrunications Report, CYGiA to TU, 7/2/85 (M01673,

Attachment G)
30 Review :ssue List, 4/A/85 (M01673)

31 Review Issus List, 4/23/85 (M01683)

32 Review Issue List, 6/21/85 (M01684)

33 Review ssue List, 8/13/85 (M01685)

34 CYGliA's Response to Board's Memorandum, September 6,

1985 (M00127)
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7.1.3 Draft Revision 2 of the CPRT Precran
Plan

In acccrdance with the CPRT Program Plan, a Senior Review Tean
had been established, which had overall responsibility for the

_ develep=ent, implementation e.nd management of the CPRT Progra=.
In respense to NRC comments, Revision 1 of the CPRT Prcgram Plan
had inc~ eased fr m one to three, the consultant merlers of the
SRT, wl.:se members were then as follows:

+

Mr. Leu : Fikar, Chairman of the SRT, Ixecutive vice-.

President, Engineering, "*.;GCC ,

Mr. Billy R. Clements, Vice-President, Nuclear -

Cperarfens, TUGCO

Mr. Jeh.. W. Beck, Manager, Nuclear Licensing, TUGCC
L

Mr. Jchn C. Gu:.bert, Consultant: Manager, Nuclear
Safety & Licensing, TERA Corporation

'
Mr. Anthony R. Buhl, Censultant: President, Energx
Corporation

Mr. Jchn L. French, Consultant; Vice-President, Delian
Corpcratica

,

Revision 1 of the CPRT Pr gram Plan also listed the specific t
;

I responsibilities of the SRT, which included, "develcpment of the ,

I CPRT Program Plan, and any subsequent revisions thereof". In
j accordance with this responsibility and in response to cerments
i received frem the NRC, the SRT prepared a dr:ft Revisien 2 cf the

CPRT Program Plan and ISAP's, dated 4/19/S5. This draft was
( submitted to the NRC fer comment.35 '

|
| The more significant changes frem Revision i to the draft of |
l Revision 2 were that Messrs.Fikar and Clements were dropped from *

the SRT, .aking Mr. Beck the only TU me=ber of the SRT. Also,
Mr. Beck was designated chairman of the SRT (which he still is
today). .

The draft Revision 2 also included a "Charter" for the CPRT,
a big change fr0mwhich specified the sccpe of the CPRT -

Revision 1. The scope was greatly increased beyond the issues
identified by the NRC TRT. The draft Revision 2 listed the
following sources of concerns to be included in the CPRT review

| program.
I i
,

35 Letter from John W. Beck, TU, to V. Noonan, NRC, dated
4/23/85 (M01561)

,
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I

=cncerns identified by the liRC-TRT-

concerns identified by CYGNA in its indepencient design-

verification program for CPSES (!DVP)-

cencerns ass:ciated with =atters currently in centention-

befere the AS*3P Nc. 79-430-06 OL.

cen= erns identified by the NRC that are directly related to-

the above-menti ned sources Of concerns (e.g., S!T, CAT, and
Region IV :nspe::icn Reports)

other concerns that are dire :1y related to the above--

mentioned sources Of concern and that may be identified by
the CPRT itself er that =ay -arise from Other sources during
the : ndu Of the CPRT program.

The sccpe of the CPET program was further defined to include:

The CPRT will address the specifi: cencerns identified fr =-

the above-mentioned scur:es, including the logical extensi:n
of these =0ncerns based up:n its assess:ent of ro:: causes
and generi: i=plicati ns.

The CPRT will address issues being handled by UEC in the-

context of engoing, routine licensing and inspe= tion &

enforcement a ivities for CPSES, enly if these issues are
directly relevant to the above mentioned ccacerns.

Since Unit 2 is still under construction, CPRT a= icns-

address Unit 2 in three ways. First, CPRT a=:ivities
include cc pleted Unit 2 construction items the sa=e as per
Uni: 1 activities. Second, current hardware installations
and construction activities are incorporating lessens
learned from CPRT evaluations in real ti=e. UEC is
responsible for determining where and to what exten: Unit 2
incerporates these lessens learned. Third, CPRT will
document lessens learned for application to future
activities in Unit 2.

The CPRT will address the above-mentioned concerns as they-

apply to the operation of Unit 1 and Unit 2. TUEC will be
resp:nsible for the evaluation and i=plementation of the
CPRT's recc=mendations as they apply ts future plan
operations.

identified issues, ASI.3 cententions and other NRCCYGNA/IAP -

concerns (e.g. S T, CAT and Region IV Inspection Reports)
subsequently came to be called "external source issues", and

'
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,
these identified by CPRT cr other TU activities came to be called
"internal scurce issues".'

The draft of Revision 2 also expanded the CPRT sc pe by
identifying additional specific objectives with respect to the
CPRT reviews of CPSES Oesign Adequacy and CPSES Quality of
Construction, and theref ore established new CPRT pregram elements
to address each cf these areas. These constituted new Appendices
A and B cf the draft. The draft acknowledged the
"declassification" (res:lution) cf concerns abcut the c: stings in
:ne plant, as d cumented in liRC's SSER-9. The draft aise
included as Appendix C :: the Progran Plan, Revisien 0 Of the
Issue Specific Action Plans (: SAP's).

In late May of 1935, after the preparation and submission o'
draft Revision 2, the NRC issued SSER-11 en CA/CC issues.30
SSER-11 pr:vided the TRT's evaluation of concerns and allega:icns
relating specifically :: c nstruction OA and QC at CPSES and an
everall su=ary and ::nclusions of the QA/qc aspects of issues
reported in SSER-7, 8, 9 L 10. (See Secticn 6.)

7.1.4 Fevisien 2 of the CFCT Pr er r Ol=n

.w.. . . . c. e c. . c . a= e..ian .., .w. . . e . . m.we, .ss ., 4 . 4 ,.,. . . . . . ; . m. ,. 4.s.4. s u ..v. . .a s ... w.a .. . . . ..w

faster than the NRC c uld review and c =ent en them. An NRC
internal me=c dated June 26, 1935, ransmitting Regi:n IV
ce=ents en the CPRT :: the !TRC Directer of the C:manche Peak
Proj ect included a number of very significant ec=ents . 3 7 A=eng
these was the foll wing:

:
"!t is important that the !TRC expedite the review,
c e=e nt , and appr: val of the applicant's plan. Most of
the plan is already being implemented and sc=e pertiens
are already c:=pleted. The inspection of the
i=ple=entatien Of an unapproved plan is n0: a desirable
,4.. ...>..,,. 4 n.n

Just two days after that =eme was written, en June 23, 1985,
Revisien 2 cf the CPRT Pr:grs= Plan was submitted to the !!RC by a
letter signed by Willia G. C unsil.33 Counsil had just recently

36 NRC tiURIG-079~ Supplement No. 11, May 1985 (M00057)

37 Me=c dated 6/16/35 fr0= Denise, liRC Regien IV to
Necnan, NRC en C ==ents en the CPSES CPRT Pr grs= Plan
and Self-Initiated Action (M00135)

38 Letter f"? Counsil, ''U , to Ncenan, NRC, dated 6/2S/85

(M01574:
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been hired by TU as Executive Vi:e President, Nuclear, from his
previous position as Senior Vice President, with Northeast
Utilities Service C pany, owner and operator of the Millstene
Nuclear Power Station. As TU's Executive VP , Nuclear, the
position he still holds today, he is in charge of all activities
associated with the CPSES. However, the development and
implementation of the CPRT Program Plan was supposed to be
primarily the responsibility of the SRT. Counsil's transmittal
letter to the NRC closed with the statement:

"We leek forward to your review of this transmittal and
stand ready to censifer y:ur further 00mments and
Observations. We encourage frequent interchange and
technical discussions through:ut the progra= execution.
We suggest that a formal briefing be held at key points
in the program and at least every six weeks."

Jus two weeks before the submittal of Revision 2, on June 13 and
14, 1985, "'U and the NRC net in a public meeting in Arling; n,

en d2 sign adequacy, quality OfTexas to discuss CFRT activitie,s
construction and CA/;C program. 9 At this =eeting W presented
an overview Of their Action Plan. They presented what had been
requested to date by the NRC and how they were going to fulfill
the requests.

Revisien 2 does net identify the changes from the previously
submitted draft of Revisien 2 er Revision 1. A comparisen Of
Revision 2 with the April 19, 1935 draft of Revision 2 indicates
that there were no =ajor changes er addi:10ns. There were
censiderable editorial changes, including reorganization of the
text, but no =ajer substantive changes. This editing resulted in
placing censiderable more emphasis en the expanded scope of the!

CPRT program and in presenting Ore details en this in:reased
scope. For example, Revision 2 included the following three new
Appendices:

i Appendix D: CPRT sa=pling approach, applications, and
guidelinesi

Appendix E: CPRT procedure f:r the classification,
evaluation and tracking cf specific design er construction
discrepancies identified by CPRT

l
|

Appendix F: CPRT interface identification

|

On the other hand, Revision 2 Of the Plan did not include a
section on Schedule, as did the draft of Revision 2 and the

,

i previous revisions of the Plan. The earlier Revisions did not
.

l
I 39 Transcript of NRC/W meeting, June 13-14, 1985 (M01677)
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provide much specific information en scheduling. Revision 2 does -

provide sc=e scheinling infor=ation in the individual Action t

Plans (ISAP's) in Appendix C to the Program Plan.

Attachment 1 of Revision 2 of the Plan, Chronology of Events,
states that the Action Plans were revised to reflect insights
provided in NRC SSIR-11 on QA/QC. Whera.as, Appendix B cf
Revision 2, en Quality of Construction and QA/QC Adequacy Program
Plan, states tha: the CPRT review of SSEE-11 would not be
completed until August 1, 1985.

7.1.5 &_C Peview and Comment en the CPRT

At this time, the NRC staff initiated a mere focused review of
TU's preposed CPRT effort. In anticipation of the submittal cf
Revision 2 cf the CPRT Program Plan, Vincent Necnan, Director of
the NRC Cemanche Peak Project Review Group, scheduled a series of
=eetings to facilitate the NRC review of the plan.40 One Of

! these involved an NRC centrac cr, Teledyne Engineering Services,
'

which was helping the NRC staff review the CPRT Program' Plan.

Several other internal NRC memes shew that the !GC staf f was then
developing a plan and,the crgani::ation and staf fing Oc review the
CPRT Program Plan.'*<'- Westec Services is identified as ancther
NRC contracter/ censultant that would participate in the review.
Specifically, the NRC staff was working to write a Supplement te
its Safety Evaluatien Report en Cc=anche Peak (SSER), which was
c become SSIR-13.

>

I In the process, the NRC staff and its consultants were develeping
! "preliminary c0mments" en the CFRT Program Plan. In general,
j these comments were favorable about the general cencept and
: expressed intent of the CPRT Program Plan, but expresses many
| concerns abcut its details. For example, the NRC staff was

concerned whether the Plan includes a mechanism that wculd assure
! that A1.1 specific issues, including new cues still being
! identified, would be addressed and that the investiga:icns and
| resolution of issues would be appropriately ccerdinated. As a

result, the staff was develceing another very extensive "request'

for additional informatien".C
i
|

40 Nconan, NRC, to Shac, et.al., dated 6/27/35 cn Texas
Utilities Program Plan (M01644)

41 Calvo and Shac, NRC, to Noonan, NRC, dated 7/2/85|
l (M01645)
|
| 42 Calvo, NRC, to Nocnan, NRC, dated 7/3/85 (M01646)

43 Shac, NRC, to Nocnan, NRC, dated 7/15/85 (M00133)
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By letter dated August 9, 1985, the NRC staff sent to TU, "its
'

initial review of the progra==atic aspects of these portions of
the CPRT Program Plan submitted to date".44 A 26-page enclosure
to the letter provided c===ents with regard to the progra==atic
aspects of the Plan; which, as the transmittal letter noted,
"=ust be satisfactorily resolved prior to final staff approval of
the Plan". The letter also noted that certain portions of the
Plan had not yet been submitted, e.g., the CPRT urtrella OA
program. Also, that detailed NRC staff ce==ents en the CPRT

* Issue Specific Action Plans (ISAPs) would be provided separately
in the future.

By letter dated Septerter 30, 1955,45 the NRC staff cent Oc TU
its "detailed c ==ents" on the CPRT Progra: Plan. The NRC
co==ents included concerns about sampling methods and

! requirements, training progrs=s f:: CPRT persennel, root cause
analysis, corrective action and using Unit i recercendations f0
Unit 2.

.

Within three weeks, n responded Oc the NRC staff c0rcents in a
'

280-page submittal that responded :: each 00ncern, en an ite=-by-
ite= basis.,6 It also --* - ed :: revising the Progra= Plan and
ISAPs in a== rdance with these responses to the NRC staff's
corrents.

During this period the ASLB had issued a Me=crandum and Order in,

which it stated that it =ight not accept evidence submitted by'

'

the Applicants based en the work Of the CPRT. Upon Applicants'
i Motion for Modification, the ASLB clarified this by a Me=crandum

and Order stating that the degree of independence of tae CPRT
would affect the weicht of the evidence, and not whether it would

I be received into evidctnce.47 This clarifying Me=crandum and
! Order also reaffirmed tnat the ASLB believed that the way in
| which TU =anagement exercised its responsibility for the
' construction of CPSES is rt: levant to the c0= piling of an adequate
| record about plant quality and, to the extent that the CPRT does
i not clarify this, the ASL3 hoped that the NRC staff would. And,

if neither did, then the ASLB would.
|

44 Lotter fr0= Nocnan, NRC, to Counsil, ~U, dated S/9/85
(M00559)

45 Letter fr== Noonan, NRC, to Counsil, ~U, dated 9/30/25
(M01659)

46 Letter fr== Counsil, TU, to Noonan, NRC, dated 11/22/S5
(M01579)

47 ASLB Me=0randum and Order, LBP-8-39, October 2, 1985
(M00999)
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7.1.6 Fevision 3 of the CPRT Pr0cr3m Plan

On January 27, 1936, TU submitted to the NRC Revision 3 cf the
CPRT Program Plan and Issue-Specific Action Plans (ISAPs).48
Theso documents had new grown to fill two large, three-ring
binders. Revision 3 includes 7 Attachment sections as well as
Appendices A through H, of which Appendix C contains the ISAPs.
Missing from this submission were Appendices D and E, the' ISAPs
on testing and the revised charter of the overview Quality Team
(CQT), which were : he supplied later. Revision 3 identifies
changes frem Revision by bars in the margins. Significant
changes were made to reflect ec:ments from the NRC staff and
others and TU/CPRT's own internal reviews of the Program. TU
stated that Revision 3 incorporated all the responses to the NRC
staff's questiens and cencerns en Revision 2.

A detailed listing and discussion of the facters that prompted
the changes made in the CPRT Precram by Revisien 3 is provided in
a later TU filing with the ASLS.49
Cne of the changes was that two more curside members had been
added to the CFRT's Seni:r Review Team (SRT), so that it new had
six members, Of which Only ene, the Chairman, Jchn W. Beck, was a
TU employee. The two new members were:

Dr. John H. Buck, C nsultant
Mr. Warren E. Nyer, Censultant; President of Nyer, Inc.

.

The letter transmitting Revisien 3 to the NRC also, for the first
time, made the following provisiens for future changes:i

Future changes t0 the ISAPs, CSAPs er the Program Plan will
be covered as foll:ws:

a) From time to time the implementing precedures

i reTaire modification. These mcdifications are
! included in dated revisions. Current precedures

are maintained in the appropriate files and are
available for audit at any time.

( b) Subsequent to this submittal of Revision 3 cf the
CPRT Program Plan and its Appendices, any further

i substantive medifications to these documents will
regaire the approval of the Senior Review Team
prior to implementation. A leg of approved

48 Letter from C:unsil, TU, to Necnan, NRC, dated 1/27/86
(M00529)

|

Applicants' Answer to CASE CPRT Program Plan49
Interrogatories (Set No. 3), 11/7/86 (M00999)
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changes will be maintained in the CPRT Program
Director's office; and the Program Director will;

timely notify the Chief, NRC Region IV Cc=anche
Peak Group of any such changes.

1
' c) Any changes - to ISAPs or DSAPs not judged by the

RTL's to be substantive in nature (e.g.,
clarification or correction of typographical
errors) may be implemented prior to SRT approval
with the concurrence of the CPRT Program Directer.
These changes, when approved by the SRT, will also
be included in the log maintained by the Program
Director,

Just four days later, on January 31, 1986, TU submitted the

revision of Appendix.D to the CPRT Program Plan,,,oentitled "CPRT
Guidelines".o on FebruarySampling Approach, Applications and

7, 1986, TU submitted the revision of Appendix E, entitled "CPRT
Procedure for the Classification, Evaluation and Tracking of
Specific Design or Construction Discrepancies 2dentified by the
CPRT".51 On February 28, 1986 *U submitted most of the ISAPs for

III series), which c'~ Appendix Cthe testing area (the
CPRT Program Plan.0,are partAlso en February 28,of Revision 3 Of the -

1986, TU submitted Piqure 2 cf Appendix G on the organi:ation and
information flow fer the Overview Quality Team, whi_ch had been
inadvertently emitted frem the Revisien 3 submission.33

In general terms, Revision 3 of the CPRT Program Plan committed
the CPRT to three Objectives:

1. Evaluate and resolve each "External Source Issue".

2. Conduct a Self-Initiated Evaluation of CPSES design
adequacy and construction quality.

3. Determine Root Causes, Adverse Trends and Generic
Implication of deficiencies and/or deviations
identified in the course of its investigations. This
will include collectively evaluating results and
deteruining the collective significance, or integrated
i= pact of identified deficiencies, i

50 Counsil, U, to Noonan, NRC, dated 1/31/86 (M00443)

51 Counsil, TU, to Noonan, NRC, dated 2/7/86 (M00525)

52 Counsil, "U to Noonan, NRC dated 2/28/86 (M00537)

53 Counsil, U, to Noonan, NRC dated 2/28/86 (M00534)
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7.1.7 NRC SSER-13 and Other Corents on the
CPRT Precram

In May 1986, the NRC staff published Supplement No. 13 to its
Safety Evaluatien Report on the CPSES, NUREG-0797 (SSER-13).34
This supplement presents the NRC staff's evaluation of the CPRT
Program Plan, as presented in Revision 3 of the Program Plan.
The SSER-13 Abstract states that:

"The NRC staff cencludes that the CPRT Pr: gram Plan
provides an everall structure for addressing all
existing issues and any future issues which may be
identified frem further evaluations, and if properly
implemented will pr: vide important evidence of the
design and construction quality of CPSES, and will
identify any needed corrective action. The reper:
identifies items : he addressed by the NRC staff
during the implementa"icn phase."

The oper:tive werda here are, Of course, "if pr:perly
i=plemented".

The SSER-13 addresses, ne CPRT Program Plan in three parts-
Quality of C:nstructi:n, Cesign Adequacy and CPRT Quality
Assurance Program and provides an evaluation for each.-

Sum = aries of the items t0 be addressed by TU (and the NRC staff)
during the i=plementati:n phase of the Program are provided in
the form of two appendices Appendix B cencerning the-

t Construction Adequacy Pr: gram and ISAPs and Appendix C concerning
the Design Adequacy Pr: gram and Discipline-Specific Action Plans
(DSAPs). These appondices generally su==ari:e the cc=ments in
the staff's evaluation in the bcdy of the SSER. Sc=e of the
comments have bread applicability to the program, while sc=e are
specific to an ISAP. The SSER does not require a submittal-
response to these ce==ents, but states that the NRC staff will
review nT 's respense :: them as part of its inspections and
audits of the CPRT. The SSER-13 cc==ents will require extensive
acec=modatien by the CPRT Program.

The NRC staff was new in an inspecticn and audit mede. Results
reports from the : SAPS were being submitted by TU/CPRT and were
being reviewed by the NRC staff. As a result, additional
ec=ments and requests for inf ernation '.ere p_rspsmitted to TU in
the form of letters and inspection reports.***** Some of these

54 NUREG-0797, SSIR-13 (M00059)

55 Letters from Ncenan, NRC, to Counsil, TU, dated 4/28/86
(M00159), 5/33/36 (M00409, 6/9/36 (M01670), and 6/20/86
(M00137)
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communications either required responses or *U/CPRT electedNRC
to provide a submittal-response to the NRC.5;,,58,$9 TU/CPRT was
also submitting, in rapid succession, what proved to be early
revisions (drafts) of Results Reports for individual ! SAPS.60

TU's Kay 13, 1986 letter submitting three : SAPS stated that with
that cubmission, Revision 3 of the CPRT Program Plan was
cc plete.61 However, this was not the final or complete CPRT
Program Plan. To address ASLB concerns described in its
Memorandum and Cr:er dated December 21, 1984,e2 TU submitted a
new ISAP III.a.5, en Pre perational Test Review and Approval of
Results.63 The CPRT Program Plan was still changing and w uld
continue to do so.

7.1.3 ASLP Inter 3ctions with the CPFT Prerrar
and its Irrierentatien

The ASLB had a censiderable impae en the evolution of the CPET
Program. The ASL3 still had Centention 5 before it, challenging
the adequacy of the QA program and the Construction of the plant.
The CPRT had developed into TU's response to Cententien 5 and ::

56 NRC Inspection Reports 50-445/86-15, :nducted June i
through 30, 19.36, 50-445/36-17, conducted in June and
July 1986 Of CPRT/TIRA QA Pr: gram ,50-443/36-15,
conducted in May 1986 Of CPRT/ CAP X, 50-445/36-19,
conducted in July 1986 Of CFRT/DAPs VIII, IX, and X ,
and 50-445/86-22, conducted in July and August 1986 Of
CPRT A :ivities (M00045)

57 Letter fr== C unsil, TU, to Noonan, NRC, dated 7/9/36,
en S&W Ingineering Ivaluation and Resolutien of

Technical Issues (M00886)
58 Letter fr:m Counsil, TU, to Noonan, URC, dated 7/23/86,

on CPRT Cverview Quality (M00167)

59 Letter from Counsil, TU, to Noonan, NRC, dated 7/23/36,
en revision of Appendix I of CPRT Program Plan (M01655)

e.g., M01196, M00096, M00094, M00105, M00112, M00111,60
M01525

61 Letter from Counsil/ Beck, *U, to Noonan, NRC, dated
5/13/S6, submitting SAPS !!!.a.1, VII.a.9, and V:!.b.1

(M01671)

62 ASLS Memerandum and Order, dated 12/21/84 (M01669)

63 Letter fr m C unsil, TU to Ncenan, NRC, dated S/11/S6,

(M00135)
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the Scard's Decerter 23, 1983, finding that TU had not
de=enstrated the existence Of a system that pr =ptly corrects
design deficiencies, and that an independent design review was
required.

The ASL3's request for Applicants' statement of Current
Management Views, established ancther strong link between the CPRT,

and the ASL3;'' because, in its respense, TU placed much
emphasis en t.;e CPRT pr:grsa.65 That document provides an
extensive, detailed discussion (74 pages plus attachment) of TU's
expectatiens that the CPRT will resolve all cu: standing issues,
and the quest:. ns :n 2A/;C in particular.

In a Me:crandum dated 4/14/36,6o the ASLB set forth a Pr pesed
Me=orandum and Order that declared its need and intent to be
involved in the effort (CPRT Program) to develop a c =plete
record and "ne; just stand passively by calling balls and
strikes". :n this regard, the ASLB stated that it wculd net
accept "sketchy results reports" (referring to CPPT, ISAP and
DSAP results reper:s) and established 14 quesciens that TU would
have to answer in cenjun::icn with each results reports.

Another ASL3 initiative that directly impacted the CPRT wa,s its
Me=crandum and Crder en the definition of "R0ct Cause". Sy'

tais Memorandum and Cr' der, the ASLS enc:uraged a certain a= cunt
of "artiguity", and resulting breadth in the definition of this
term as used in the CPRT Program.

On that same date, the ASL3 issued another Memorandum and Crder
requiring all parties := file periodic reports to keep it abreas:-

Of the pr:gress they are making in ce=pleting the spudies, review
and discovery necessary for ccepleting the case.** TU:s were
specifically required t:, "give target completion dates for the
last CFRT task and f:r the last corrective-action task in
response to the CPRT". TO's first respense to this Crder was

64 ASL3 Memorandum and Crder, L3P-BS-16, dated 5/24/85
(M00999)

65 Applicants' Current Management Views and Management
Plan for Resciution of All Issues, 6/8/85 (M00999)

66 ASL3 Me randum, Pr pesed Me=crandum and Crder, dated
[ 4/14/36 (M01716)
i

07 ASL3 Me=crandum and order (Definition of "Rect Cause"),
I dated 6/6/86 (M00999)
|

68 ASL3 Memerandum and Order (Progress Reper; and Notice
of Available Decuments), dated 6/6/36 (M00999)
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filed on July 30, 1986,69 which summarized the status of the CPRT
Program: Of the 53 total ISAPs and CSAPs, 2 have been deleted,
Results Reports for 7 have been issued and the response to the
ASLB's 14 Questiens have been provided for one (! SAP: I.a.4).
Note that this is the ISAP for which the First Results Report was
issued, with which the ASLB and the NRC staff had a lo cf
proble:ns .

In its Memorandu: en "Beard Concerns", the ASLB decided to
express sc=e of its then current concerns, so that W could take
these in_to consideratien in planning and :=plementing the CPET
Program.,0 The ASL3's action was stated by the Beard to be
prompted by its review of W's recently filed Results Reper: :r
ISAP !.a.4 0,n Agreement Between Drawings and Pield Terminati:ns,
Revisi0n 1,'- as well as the CPRT Program Plan and SSER 13. The
ASLB's Memorandum expresses the folicwing concerns:

"Findines in One Area av Affect Studv in Another Area -This
is a very broad :=nent, including (again) the depth and
breadth of r::: cause investigations, the size of inspe :ica
sa=ples, expanding investigati:ns in er into another area un
the basis of dise:vering discrepancies in a related area,
and other similar Oc= cents about the breadth and depth of
the CPRT Pr: gram.

OA/OC Fer Cesien and Constraction - Expresses concern ab ut
how deeply Applicants will pursue identified breakdowns er
failures with respect to design er ::nstru: icn CA/QC.
Includes a specifi: concern en SAP :.a.4 Results Report.

Reliabilitv ef Obserratiens - Expresses cencern whether the
quality observations previously re Orded by different
observers are sufficiently cc parable f:r statistical
analysis.

Staff Concerns States tha: the ASLB shares many of the-

concernr, expressed by the NRC staff in SSEE-13, especially
about preventing a less of safety margins below
requirements."

The ASLB Me :randum specifically states th=t the parties need n::
ce==ent en its expressed c ncerns. W did respond to these ASLB

69 Applicants' Pirs: progress Report filed with ASLB, July
10, 1986 (M00999)

70 ASLB Memorandu=, LBP-86-20, dated 6/26/86 (M01656)

71 Letter from Counsil, ~T, to Nocnan, dated 3/4/86
(M01196)
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concerns in conjunction with a filing six months later, which is
discussed and referenced later in this section.
An ASLB Me=orandum en Assistance to the Board, dated August 8,

1986, requested TU to provide it with the following information
concerning the CPRT:'

l. A conplete list of the issues that the CPRT is
addressing, including CA/QC issues.

2. Fer each issue, its source er scurces.

3. The current status of each issue.

4. With respect Oc each issue that has been wholly er
partially found to be valid, the his:Ory, as found
in documents and as kncwn to accountable enplcyees
and super /isers, of hew Applicants knew of that
issue ever ti=e and how they responded.

5. The answer Oc the following questien: T: what
extent are Applicants investigating failure cf
CA/;C fer design er c nstruction en portions cf
the plant sna: are new being redesigned er
rec nstructed and for which the criginal CA/QC
pr: gram is censequently no longer directly
relevant? 1

1 Applicants and Staff appear to be suggesting that
such inf rmati n about quality assurance is not
relevant. Hewever, the effectiveness of the QA/CC
program is essential to eur determining: (a) the
extent :: which existing breakdcwns may cast doubt
en the adequacy of pertions of the plant that have
not been fully reexamined or that cannot be
reexamined because of physical cbstructions that
cannet practicably be removed, and (2) the
appropriate re=edy with respect to management
personnel respensibility for such breakdowns.

|
| The footnote in the ASLB's Memorandum is particularly important,

because it indicates the ASL3's concern that the CPRT Program, as
| then constituted, may net provide all the infor=ation the Board

believes is necessary.

|

|

|

|
|
t 72 ASLB Me=crandus and Order, dated S/8/86 (M00999)
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In TU's response to the ASLB Memorandum,73 TU reaffirmed their
position that whenever a complete redesign or requalificatien of
a design is performed, there will be little or no investigation
by the CPRT of any failures of QA/QC for that design. Similarly
for construction QA/QC, TU teck the position that when
reconstruction is undertaken, investigations of any failures of
construction QA/QC would only be performed to the extent
necessary to determine the scope of the recenstruction. TU's
position is that the OFRT has no responsibility to determine er
declare "the appropriate remedy with respe:: to management
personnel respensibility for any QA/QC breakdowns". Rather, the
CPRT "is designed : lead to a conclusien tha: the OPSIS facility
is adequately designed and constru ed and tested (and is
therefore eligible :: be li:ensed) . "

s

Just before receiving this response, the ASLB indicated a

slightly different but similar ::n=ern in ancther Memorandum and
Order, dated October 3, 1986, en CASE Discovery Reques: Of June
27, 1986. .. The Ordered TU to answer the foll win ~v two Scard
questions:''

1) Will the CPRT review quality centr:1 er quality
assurance issues generated in audits, reviews,

diagneses, eva,1uations, ::nsultant reports and in-
house audits er Other internal repor:s?

2) to what extent will CPRT examine the adequacy of
management response to issues so generated?

"'U responded to the ASLB questiens in a filing dated November 7,

1986.78 Put very simply, TU's answers to these questi:n were 1)
Yes, and 2) Nene, but with complicated caveats to teth answers.

The evolution and great breadening of the CPRT Program centinued
to raise questions about the function and need for the CYGNA/:AP
review eff:rt. The ASLB t00k the initiative en this with a
Me=crandum and order directing ~U to file a statement of their
views concerning the present role .c f CYGNA (I AP) . '' 6 :n its

,3 Applicants' Response to Board Memerandum of S/S/S6'

(Assistance to the Beard), dated 10/6/S6 (M00999)i

74 ASL3 Memerandum and Order, 10/3/86 (M00999)

~5 Applicants' Response to Board 10/3/S6 Questions (CPRT'

Scope), 11/7/86 (M00999)
76j ASLS Memorandum and Order, dated 9/9/86 (M00999)
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response,77 TU stated their belief that CYGNA should c =plete
Phase 4 of the IAP and publish a final report, which should set
forth CYGNA's views as to whether the activities of the CPRT
have, er will, resolve CYGNA's concerns. And further, that a
final determinati0n of CYGNA's role in the proceeding should
await the issuance of that report. CYGNA subsequently also filed
a response to the ASL3's Memorandum,73 in which it generally
agreed with *U and stated that it will cc=plete its investigatien
(Phase 4), that it will meet with CPRT review teams to discuss
its cu standing questi:ns, and that after resolutien of all
cu: standing issues, it will publish its final report, then
scheduled f:r March 1937 CYGNA also stated that it expected 0
be called upen :: testify at the ASLB proceeding.

At a prehearing ::nference held in Callas, Texas, en August 13
and 19, 1936, the ASL3 again expressed a number of "concerns"
about the CPRT Pr: gram (approximately 30). TU filed a respense'9
net only to these concerns, but also Oc the cencerns the ASL3 had
e:cpressed earlier in its June 26, 1936 Me=crandum.30

Page 1 and 2 cf TU's response states that:

...the ultimate ;:al of the pr: gram is to provide the"

requisite assurance of adequacy of design and
0:nstruction for essenti'lliv 100% of the safety-related
aspects O! the fae lity.* No claim has been made that,
in its erasant form, the CPRT Program Plan is
necessarily all that will be employed er required to
achieve that goal...."*

1 F:ctn0:e Omitted

But, on page 3 the respense states that:

"...It [the CPRT) is designed to lead to a ::nclusion
that the CPSIS facility is adequately designed and

77 Applicants' "iews Concerning the Presen Role of CYGNA,

10/27/36 (M00999)
'8 CYGNA's Response to Board's Memorandum, 11/3/S6 (M00999)'

'9 Applicants' Response to Board concerns, 12/1/86'

(M00999)

80 ASLB Me=crandum, dated 6/26/86 (M00999)

'
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constructed and tested (and is therefore eligible to be
licensed)..."

The response goes en to address about 40 Board concerns and abcut
10 CASE state =ents. According to the responses the c0ncerns
listed are unfounded. The respenses do not indicate tha: there

'

will be, or need be, any modification of the CPRT Program Plan Oc
alleviate the concerns. The concerns are "explained away."

7.1.9 The corrective Actien Precr=5 'tApi

In Revisien 3 Of the CPRT Program Plan the Design Adeguacy
Program (DAP) was an integral and =ajor part of the CPRT Program.
As such, it was 00:

o 0:ndu:: investigations Of the adequacy of design;

o Identify individual deviations in the f:rm of
Discrepancy Issue Reports (D:Rs) for Pr:je::
resoluti0n;

o Group D:Rs into !ssue RSsolution Reperts (!R.Rs ) for
Pr:je:: evaluations;

o Pr: vide everview of project ==rrective actien for the
identified deficiencies in the pipe and pipe support,
cable tray hanger and :nduit supper: programs.

A review b} W in the sur.ner of 1986 of the preliminary results
of the DAP investigative phase revealed the findings to be very
broad in scepe and to involve vir.ually every discipline. This

j prc=pted W :o initiate the corrective Action Program (CAP).

The DAP evaluation of identified design discrepancies per
Appendix E of the CPRT Program Plan was discontinued. The DAP
(actually the SRT) did continue its everview activities for
certain project cerrective actions, per Appendix H. These
overview activities were to be documented in Discipline-Specific
Action Plan (DSAP) results reports en the fol10 wing areas;

o Large Pere Pipe Supports;
I o Cable Tray Hangers; and

o Conduit Supports.
:

| The significance of the findings identified by the DAP and the
effectiveness of the CAP in resolving these findings were to ba
addressed in the CPRT Senior Review Team's Collective
Significance Report.i

The CAP is to include a ce=plete design and hardware validation
program of the safety-related and certain non-safety related
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portiens of the CPSES. It is to provide "a planned integrated
resciution of identified problens rather than attempting to
resolve each issue individually".81

Note that this reference is dated August 20, 1987. The changes
in the CPRT Pr: gram, the CAP and other new related pr:grs=s were
not well documented in 1936. This occurred during the next year-
long pericd, and involved a number of public meetings with the
NRC and requests for informatien from the NRC, culminating in TU
issuing Revision 4 of One CPRT Program Plan and the referenced
letter f r== C unsil . These public meetings and Revision 4 are
discussed in the f:ll: wing section.

The CAP is divided inte eleven areas by disciplines and each
discipline has been assigned to a e pany, Stone and Webster
Engineering C:rp., Ibasco, or :=pell, as follows:

. Mechanical SWEC
| Systems Interaction ESASCO
i Fire Pr: tecti:n IMPELL

Civil / Structural SWEC
Electrical S *4E C

Instrumentati:n and 0:ntrol SWIC
Large Scre Pipe Supperts SWIC PSAS

i Cable Tray Hangers ESASCO/!MPELL
Condui Supperts Trains

A, B, and C > 2" ESASCO
Conduit Supports Train C?_ 2" IMPELL
Small Scre Pipe Supports SWEC PSAS
HVAC ESASCO
Equipment Cualification IMPELL

The respensible CAP contracter cellected al.'. of the DIRs and IRRs
issued by the CPRT DAP that related to its area of
responsibility. These were collected into a Generic :ssue Report
(GIR) for each of the eleven disciplines. These G!Rs identified

( the known issues and pr:vided the planned appr:ach to resolve the

| issues.
|

The GIRs and design data such as calculations, drawings,

, specifica:icns, change dccumentation, deficiency repor s,

| licensing cc==itments, FSAR cc=mitments, and correspondence were
| reviewed by the respensible centracter. Design-related licensing

| commitments were captured in Design Basis Cccu=ents (CBCs) which
were developed to identify the bases for the design validatien
effort. Design documentation, and identified design problems,

| are then to be reviewed to the design bases to ensure that the
design satisfies the licensing commitments. The design

i

|

| 81 W.G. Counsil := NRC, "Coma;.che Peak Program", August
20, 1987 (M01070}
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documentation is either validated as being acceptable, or it is
revised to be acceptable. The design validation effort within
each of the eleven CAP disciplines is being accceplished and
documented in smaller workable packages, design validation
packages (DVPs). One of the major activities in the design
validation effcrt is to revise the Engineering Specifications ::
reflect the validated design, and to include hardware inspection
requirements in the specification. This validated design, with
required changes identified, is the "final design" with respect
to the CPRT program, in that it is to resolve all CFRT desi n
.

.

issues.

The only fun: icn of the CPRT in the CAP is overview and
monitoring by the SRT. Chis function is discussed furtner in :ne
next secti:n cf this repcrt. The implementation ard results of
this overviewing and :: nit: ring were to be presented in the CFRT
Collective Sign;fi:ance Rep:rt.

~.1.10 Public Meetines and Revision 4 ef C :T
Pr eren Flan

A public meeting was held be: Ween the !!RC and TU at the !;RC
Bethesda, M a ryl a r.d Offices en April 2, 1987.o2 The primary
purpose was : discuss tne CPRT Progra Plan and Corre::ive
Action Program (CAP). Because the !!RC had, in February 1957,
reorgani:ed :: f:rn the Cffice cf Special Pr:Je::s, whi:h
includes the 00 an:ne Feak Pr0]e:: Divis; n, the early par: Of
this meeting was devoted to background and descrip:1/e
informati n en the CFRT, CAP and PCHVP, and their relati:nship,
for the benefit Of the new !;RC rembers of this Office. Tne
transcrip Of the reeting, which includes the viewgraphs shown at
the meeting, provides a goed summary of the formation, evoluti:n
and status Of the CPRT Program.

TU's representatives presented the establishment of the CAP,

(which had c curred nere than half a year earlier) and its
relationship to the CPRT. TU =aintained that the CAP was to be a
100% verifica icn of critical design parameters at C::anche Feak,
which obviated the necessity to centinue in certain areas the
CPRT Design Adequacy Program. However, the changes to the CFRT
Program Plan were represented as miner, and therefore would be
documented only in a letter frc: the SRT to Mr. Counsil no-

Revision 4 of the OFRT Program Plan was going to be issued. Fre
the transcript, it is apparent tha: the liRC staff did not fully
understand or a :ept all this. The !;RC staff seemed to be
particularly concerned about the apparent loss of third-party
objectivity and the documentation of changes in the CFRT

resulting frc establishing the CAP.

52 gu;.=ary cf Meeting Mercrandum and Transcript, 4/01/87 (M01679)
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1

At the April 2 meeting, it was decided that another meeting was
necessary to further discuss the status of the various CPRT
Program efforts underway and other licensing activities for the

; CPSES. This meeting took place on April 7, 1987, in Dallas,
Texas.83 At this =eeting, the CAP was discussed in greater'

| ~ detail, including the status and schedule for each item. TU
? acknowledged that "major plant modifications" were involved, but
a said that these were being reported in accordance with 10 CPR
| 50.55e. TU ann unced that centrary to what had been said at the

April 2 =eeting, they were in the process of updating the CPRT
Pr0 gram Plan and that Revision 4, reflecting recent changes,,

would be submitte9 .n the near future.
4

Shcrtly after these =eetings the NRC sent a letter requesting -

; additional infer =ati:n and clarification en the subjects
discussed at these meetings.34 By enclosures to a letter dated2

June 25, 1937, TU resp:nded to the NRC requests.85 Cn this same
date TU submitted Revision 4 to the CPRT Pr0 gram Plan to the
NRC.86 The letter which transmitted Revision 4 states:

"The revision censists of two formats: first, the
current revision cf the plan and its appendices which
incorporate in-prccess changes that were made in
accordance with CPRT pr:cedures since Revision 3 was

,

; published, and, second, forewcrds to the plan and to
j Appendix A. The forewords explain how SRT-directed

-changes in the third-party everview activities have
! affected Revisien 3 and how the c0=prehensive

Corrective Action Program being implemented by TU
Electric has cbviated the necessity for some of the*

previously prescribed CPRT-DAP activities.
,

..
t

Appendix C consists Only of DSAPs. ISAPs have not been'

included in this revision inasmuch as Results Reports
either have been er seen will be published for each."

)

! Another public meeting was nuld en July 29 and 30, 1987, in
Dallas, Texas, to discuss TU's June 25, 1987 submittals and the'

,

!
,

t
33 Su=ary of Meeting Mercrandum and Trans tipt, 5/15/37 (M01680)'

84 Letter from Grimes, NRC, to Counsil, TU, dated May 12.
f 1987 (M01718)j

! 85 Letter f:cm Counsil, TU, to the NRC, dated June 25,
| 1987 (M01557)
;

| 86 Letter Frem Counsil, TU, to NRC dated June 25, 1987 (M01634)
,
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I

j overali progress ef TU's programs.87 Almost 100 induiduals
signed the attendance sheet for this meeting, including several
reprenantatives frc the intervenor, CASE, and the media. In his
introductory remarks, Mr. Keppler, then recently appointed
Director of the tiro's office of Special Proje :s, which includes
the C'emanche Peak Proje:: Division, said:

1

"Since : care on board with this project in March, I
have been : n=erned with the present level cf !?RC
involvement in the Comanche Peak project and in the
activities going on, particularly with respect to the
plant construction work, the modifi:ations and the
reinspe::icn work that have proceeded at rather a
strong pace.

) I fcund it difficult to understand the programs that
the Utility was undertaking, had undertaken, and'

didn't find them to be well defined in the docketing
; file, and the programs have evolved somewhat with tire.

So that's :ntributed to our delay in getting en b:ard.'

The obje ive we had with the May 12:h letter was :
freeze at this point in time, if we could, Texas
Utilities' programs so that the Staff could either

! approve these programs or require necessary changes to
make the programs acceptable : liRC.

i
This effort, which should have been done a long tire

; ago, would serve as a basis for evaluating the adequacy
i of yeur pas design and construction verifications and

permit confidence tha: the Ongoing reviews will be
cc pleted properly. In this meeting the Staff will be

| seeking clarifications and elaborations of the
I submittals you have provided so that we can clearly

understand your plans, complete the evaluations and
establish whether any changes or additions are

I required." (page 2 cf transcript)

The intervenors, CASE, made sene very critical ecmments abeu:
TU's progra=s at this reeting. The 1RC s aif noted to TU that if
during the course of the meeting they felt that material already
submitted could be better clarified with additional submittals,
to please do that.

Shortly after this meeting, TU did submit additional informatien
on the CPRT and CAP, and particularly on how these two programs

Sunnary of Meeting Memorandum and Transcritt, dated87

6/4/87 (M01681)
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interrelate.120 This submittal included, for the first time, a
flow chart to show the flow of information and
authority / responsibilities within and between the CPRT and CAP
Programs. This chart takes it clear sna the P0st Construction
Hardware Validation Program (PCHVP) is part of the CAP. A c py
of this chart is previded as Figure 7-1. TU's capsuli:ed
descriptien of these Pr: grams and their in cr-relation is
provided by the Summary section of this submittal:

Sutrarv

The CPET investigation Of issues and evaluaticn of
findings is essentially complete, and nas identified
those issues wnich must be resolved by the pr0je::.
This investigati:n and evaluation of findings was a
necessary step :: determine the nature and exten: Of
problems at CPSIS, and it ser/ed as vital input :: the
f0.7.ulation of the CAP.

The CAP was forculated : address CPRT and other Open
external s:urce issues. The CAP has three elements;
validatien of design :: licensing conniements,
validatien cf hardware : the validated design, and
design re::ncilia ::n. TU Electric is :Onfident tha:
the CAP, when implerented, will provide assurance that
the design satisfies licensing c0==it=ents, and the
hardware c: plies w :h the validated design. This in
turn provides assurance that structures, systems and
compenents with a safety-related function will perf:r:
satisf ae:Orily in ser/ ice.

We note again previcus CU s- tements that the SRT of the CPRT is
:: everview and :: niter the CAP, including the PCHVP, and tha,

ne i=plementation and results of this everview are : he
discussed in the CFRT C0llective Significance Repert. However,

as noted earlier, this overview is intended :0 be aines:

exclusively a paper review.

|

|
,

120 Letter from Counsil, TU, 0 the NRC, dated August 20,

1937 (M01070)
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7.1.11 Pes: Constructien Hardware validatien
precran

i

The final phase of the CFET effer is the actual field validatien
of the As-Built plant hardware and equipment. This effer is
described by Mr. Counsil as fellows:

"The Fes Censtru :icn Hardware Validation Pr: gram
( PCMVP) is a complete validation of final acceptance
attributes for safety-related and selected ncn-safety
re' ated hardware. The revised (validated) erecticn.

specifications include hardware inspection requirements
for new installati:ns and form the basis for the PCMVP-

A ribute Matrix. Using input from the CCC pregram in
the form cf CARS, !" Rs, and CFRT recommendations, and
enanges identified as a result of tha CAP design
validatien a :ivit.es, the Engineers will challenge
(i.e., evaluate) ea:h final acceptance attribute f:r
a :eatability and determ.i,ne the method to be used tor 3

validate the attribute."--*

7.2 Pererts Preduced bv the CPPT

7.2.1 Pre eet Status Pererts

The results cf the CAP are reported in eleven (11) Project Status
Reports, one for eacn of the eleven disciplines that were
assigned to S :ne and Webster, Ebas:c, and Impell. The
deficiencies identified in these reports can be grouped int:
hree c.eneral cate:Ories. Anv. cf nese can delay the licensing

: .

Of a plant. The three categories are:

1. Phvsical Plant Deficiencies Recuirine Medificatien These-

are equipment and construe:1cn features that are found :: be
unacceptable and must be reworked or replaced. These

: generally resulted from faulty design, frem design changes
that were not approved er available when the installation
was made, er sirply fabrication er installation not in

ace:rdance with the design er procedures. This is the =cs:
easily understood category, because faulty CA results in
defects requiring m difications to make the plant safe er
operable. All of the CAP Project Status Reports reviewed Oc
date identified deficiencies requiring plant modifications.

2. Phvsical Plant Deficiencies Found te be Acceotable These-

are items that are not in accordance with the final design,
but upon reanalysis are found to be acceptable "as-is".

-

121 W.G. Counsil to NRC, "Comanche Peak Programs", Augus
20, 1937.

i
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.

This category, like the one requiring modifications, is the
result of inadequate QA, however, in this category analysis
is able to show that the condition is acceptable without
modification. A deficiency in design can be demonstrated to
be acceptable in spite of the errors that have been made.
For example, by the use of more precise analytical tools
than were used in the original design and analyses; because
of =argin either intentionally or accidentally included in
the Original design; or because of good luck. This
dispesition can only be made after qualified personnel have
completed an evaluation of the deficiency. These
deficiencias should have been detected by design reviews,
design change reviews, or QC inspections and CA
surveillances.

Evaluatien of deficiencies of this type is the only way to
assure One plant was safe or operable. To Operate the plant
with:ut suen analysis, One would have had to gamble with tne
health and safety of the public and on damaging er
destroying the plant. NRO was unwilling to take this garble
and neither was TU's current management.l'2

This type of deficiency may be cc pared to a situation (with
much less severe consequences) tna: =any of us have faced
when the "low oil pressure" indicator ecmes en while driving
in an autencbile. We are faced with the problem of whether
we have a false indicati:n er an engine abou: to be
destroyed. Obvicusly, the Only safe thing to do is to step
the engine and deter =ine the reason f0r the indica:Or lign:
being lit. The investigation of the reason for the
indication is 00 parable to the CPRT program. Finding
satisfactory oil pressure and no engine damage is cc parable
to the categcry of "physical plant deficiencies found to be
a eptable." However, finding a failed oil pump is

c = parable to the category of "physical plant deficiencies
requiring modification".

3. Docurentation Deficiencies These are cases where the-

design is found to be acceptable and the physical plant is
found to be in accordance with the design, but the
documentation to shew this was not completed at the time of
design or construction or net retrievable in accordance with
tne QA documentation requirements. Again the deficiency
requires evaluati:n before this disposition can be made. If

the documentation had been maintained in accordance with
requirements, no evaluation would be necessary. Until the
deficiency is verified to =eet design requirements, it ceuld

122 Applicants' Current Management Views and Management
plan for Resolution of All Issues, June 28, 1985, page
7. M00999,
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k

represent a deficiency requiring modification. It is well
established that lacking the documentation necessary to' demonstrate by ebjective evidence that the systems mee:

| applicable requirements is not an acceptable situation frem
i a licensing (NRC) standpoint. Here too, until the CPRT
j analysis was perferred, the actual condition of the plant

was just not known.

| Examples of deficiencies in each of these categories are
discussed Section 7.3. :: should be noted that these are only,.
exa:ples to demonstrate tha: the preblem is real and extensive.
7:- is not a ec=prehensive listing or discussion of these
findings. In =cs: cases the reccamendations of the action plan

: teams are still to be implemented. The physical inspection of
the as-tuil item (s)is ne yet cceplete for any of the areas of4

. evaluation. The physical inspections may well identify

{ additional and pctentially =cre serious deficiencies,
i

a .he PSRs identify and describe the design and hardware validatien
'

activities, and report how the issues were resolved such tha:
licensing ccamitments have been satisfied. The methodelegy and,

results of the ccrrective actions are discussed in detail. Each

|
report has three appendices.

Appendix A External Source and CPRT :ssue Specific-

Resolution
;

Self-Initiated Issue Specific ResolutiensAppendix B -

Preventive Action Taken.Appendix C -
:

!

i 7.2.2 Precress Pecorts
i

| TU's First Pregress Repert states that:
;

| "The CPRT dees net work to a project schedule in the
|' normal sense in which the term is used. The CPRT

Project Director collects and collates information frem
j the CPRT Review Team Leaders ("RTLs") and Issues
! C0erdinators ("ICs") with respect to progress, which
I information is used by the Project Director and the SRT
; for planning purpcses."

The Progress Report makes sc=e predictions about the ce=pletion
of Results Reports and the Collective Evaluation Reports. It

.

| states that the last report to be issued by the CPRT will be the
; overall Collective Significance Report for the CPRT Program,

which it predicts will be issued in mid-1987. (Revision 0 of
,

| that report was recently issued on 2/26/88)

| TU's Progress Report includes the statement that

;

Page 7.2 - 3
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"This information is provided with certain caveats.
These schedules are not the sort of firm schedule the
Board may have had in =ind when it issued its
remorandum; such schedules do not exist and Vill n00 be

,

created for the CPRT Program. Some of these dates may
slip for a number of reasons including some conscious
decisiens."

The Progress Report also includes the statement:

"As is set forth in the Program Plan, corrective
actions are the pr:vince cf the CPSES proje::. Thus,
:=pletien cf corre::ive actions is not, except to the

extent set forth in CPRT Pr: gram Plan Appendix H, a
prerequisite to :: pletien of the CPRT pregram.
Similarly, until a::icn plans are completed, ne
complete catalog of the rrective actions tha: may be
required can be ferrulated.

As the Board is aware, however, certain corre::ive
actions are presently On-ge ng."

The essence Of the reference to Appendix H of the CPRT Program
Plan is ,0,harseteri:ed by the following quotatiens fren that
do cume nt : " 3

"The CPRT nay recerrend prep: sed corrective actions to
the CPSES Proje::: however, the CPSES Project is
responsible for the definiti:n of corrective ac:10ns.

The CPRT Program Plan also establishes, as a
prerequisite for the co pletion Of the CPRT third-
party's investigatory activities, that the corrective
actions defined by the CPSES Project for all
deficiencies and for certain categcries of deviatiens

; =ust be acceptable to the CPRT: 1.e., the CPET is
satisfied that, when ireierented as defined, the
correctiva actions defined by the CPSES Project vill
correct the specific non-conforming condition (s) and,j
if applicable, will preclude the recurrence of sinilar
non-conforming conditions in the future,

j As stated in the CPRT Progra Plan, corrective actions
will be implemented by the CPSES Project. The nature
and extent Of third-party eveniew of the actual
irelementation of the CPSES Project's corrective action
plans will vary depending upon the nature of the
corrective actions and the third-party's confidence

,

123 Rev. 3 cf the CPRT Program Plan, 1/27/86 (M00529)

i
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that such actions are being implemented properly.
;

(e:phasis added)
;,

'

; e o o o

The CPRT will confirm the adequacy of the CPSES I
Project's implementation of corrective actions for each |
CPRT-identified programmatic deviation or deficiency.
Such corrective actions are expected to be defined in

i; the form of recommended revisions to CPSES Project !
l policies, programs, and implementing procedures or !

instructions related to QA/QC or construction ;

processes. CPRT confirmatory activities will be |
acco=plished through reviews of the revised decu ent: !

that reflect such changes. (emphasis acded) {,

d o o o o |
'

The Executive Vice President of TUGC0 is responsible
i for establishing TUGCO's position of any corrective t

actions for which agreement has not been reached
'

between the CPRT and the CPSES Project and for advising
the SRT of TUGCO's intentions."<

i

) The ASLS Memorandum and order required that TU file - a Progress
: Report every two months after the First Progress Report. IU

,

; filed the next Progress Report on Seotember 30, 1986 and has
: filed these periodically since then.12' These reports, and One (
! |-

I I
! : i

1 [
t i

!
'

4 i

124 Applicants' Second Progress Report, 9/30/86 (M01697) {
!

l

| Applicants' Third Pregress Report, 12/01/86 (M01698)
) !

j Applicants' Tcurth Progress Report, 2/10/87 (M01699) |
!

! Applicants' Fifth Progress Report, 5/18/87 (M01701) ;

j Applicants' Sixth Progress Report, 6/30/87 (M01702) ,

f
! Applicants' Seventh Progress Report, 8/31/87 (M01703)

b
,

1
! Applicants' Eighth Progress Report, 10/30/87 (M01593) i

t

Applicants' Ninth Progress Report, 12/30/87 (M01704)
:

) Applicants' Tenth Progress Report, 3/4/88 (M01705)
i'

Page 7.2 - 5 |
i;

1
'

| |
!
'

j
.

,,,-----p-, .,-~ cp. ,,,,n, . . -, -.,--w, , . , _ , , , , , , n. ,-,,,--,-,,-..-,._-=-.~---w,-.---m-,c.-,m-- ,,-,n ,. -



_ ____ _ _ ________ _____ -___________ - ____ _

e

N i.

i
125NRC staff's periodic Progress Reports serve as a convenient,

concise record of the progress and changes in the CPRT Program.,

!

j All of these activities are acconplished under the overview of
' the SRT. The implenentation and results of this overview will be '

discussed in the CPRT Collective Significance Report.;

!

| 7.3 Cerrective Actions Identified by Evaluatiens
;

1

7.3.1 Physical Plant Deficiencies Pecuirine i

Modification i

Corrective Action Reperts identified the following modifications:

) TV's validation of the designs for safety-related, largebore
piping and pipe supports (over 2 inch diameter) identified 5,621'

i pipe supports that require modification alnost half of th9-

approximately 12,020 large bore piping supports considered.12o

i

; 125 NRC Staff Progress Repert and Annotated Bibliography,
8/27/86 (M01687)

NRC Staff Second Progress Report and Annotated
Bibliography, 10/27/S7 (M01688)

NRC Staff Third Prcgress Report and Annetsted
Bibliography, 12/23/66 (M01689)*

i
NRC Staff Fourth Progress Report and Annetsted

*
4

I Bibliography, 2/27/87 ,.21690)

NRC Staff Fifth Progress Report and Annotated
Bibliography, 6/15/87 (M01691)

,

! NRC Staff Sixth Progress Report and Annotated

| Bibliography, 8/11/87 (M01692)

i NRC Staff Seventh Progress Report and Annotated
: Bibliography, 9/28/87 (M00194)

! NRC Staff Eighth Progress Report and Annotated
Bibliography, 1/7/88 (M01693)

:

; NRC Staff Ninth Progress Report and Annotated
1 Bibliography, 2/3/88 (M01694)
i

NRC Staff Tenth Progress Report and Annotated.

' Bibliography, 3/24/88 (M01695)

| 126 CAP Project Status Report on Large Bere Pipe and Pipe
Supports, 11/2/S7.
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These are only the result of design validation. Tield
verifications that the piping and pipe supports are in accordance
with the design, are ongoing. These field verifications may
identify the need for additional ccrrective nodifications.

TU's validation of the designs for safety-related small bcre
piping and pipe supports (2 inch diameter and smaller) identified
1,896 pipe support 3 that require modification almost 1/3 of the6,630 small bore piping supports considered.107 Here too, these

,

are only the result of design validation. Field verifications
are ongoing and may identify the need for additional corrective
: dificatiens.

TU's validation of the designs for safety-related cable trays and.

cable tray hangers identified the need for approximately 93 cable
tray and 374 cable tray hanger modifications.12e 71,;3
verification of the post-construction hardware it still in
progress.

TU's validatien of ::nduit supports identified over 9000
=cdifications that wil have to be made in the appr0ximately
30,000 c nduit supports larger than 2" that we-e reviewed.
Again, field verificati:n is still in progress.129,130
The Cable Tray and Cable Tray Hangers Report states the results.
of that investigation.cf the 7,566 cable tray hangers in Unit 1
and Cornen, 874 hangers required =cdi*ication. These
modifications are in several categories:

'

e Member everstresses;

t o h' eld overstresses ;

o Merber slenderness ratio exceededt

o cla=p capacity exceeded;
,

i

127 cap project Status Report en Small Bore Piping and Pipe
Supports, 11/2/37.

,

i

128 CAP Project Status Report on Cable Tray and Cable Tray
,

|
Hangers, 11/13/37.

1

129 CAP Project Status Report on Conduit Supports Trains A
and B, and Train C Larger Than 2 Inch Diameter,
11/1,8/87.

|
130 CAP Project Litatus Report en Conduit Supports Train C 2

Inch Diameter and Less, 11/11/87.
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o ' Anchor bolt capacity exceeded.

In addition, there are approximately 93 modifications needed to
correct cable tray overstress. Other modifications related tosuch things as modifications to the cable trays either to addsupporte or modify supports to redesign cable tray clampmodifications and change the clamp type, or design new ormodified cable tray hangers are required. In addition tomodifying these cable trays and cable tray hangers, the review
required verifying, inspecting and validating documentation for
those cable trays which complied with design criteria but had notpreviously been documented.

The corrective action report covering conduit supports, train C
two inch diameter and less, states that there are 105,000 conduit
supports in Unit 1 and Cc= mon. of this 105,000 conduit supports,600 have been identified as requiring modifications. Of the
105,000 supports, 77,000 supports have had their final acceptance
attributes validated through the PCHV program.
The Equipment Qualification CAP included:

o Review of 165 specification and qualification datapackages,

Review of more than 3,000 original design drawings,o

o Development of 150 environmental equipment
qualification summary packages (EEQSPs),

Development 500 seismic equipment qualification su: maryo
packages (SEQSPs),

o Validation of the qualification of more than 16,500equipment items,

Resolution of 125 TENERA AIRS, ando

DevelopAent of more than 330 calculations.o

This design validation effort determined that relocation,
modification and/or replacement of 500 pieces of equipment wasrequired.

TU's validation of the design for safety-related electrical
systems resulted in a large number of hardware modifications.131
Just a few of these are:

i 131 CAP Project Status Report on Electrical, 1/15/88.(M01566)

Page 7.3 -3

i

|

|

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



Two new startup transformers were added.o

o Cable sizes for certain power circuits were increased,
o Power and control circuits and protective devices were

modified to assure adequate penetration electricalprotection, ampacity and short circuit capability,
o circuits are being modified to add isolatien devices

between Class 1E and non-Class lE equipment.
o Damaged equi.pment and incorrect devices were replaced.

Lighting circuits are being modified to bring them intoo
compliance with design criteria.

o Battery chargers were =cdified to assure adequate
cooling.

o Electrical terminal blocks that were not
environmentally qualified are being replaced.

The CPRT investigations of NF.C-TRT findings led to the following
=cdifications:

Potential failure of non-seismic desicned cerconento reductro thefunctioninc of seismic Catecorv I syste s or conconent32124 The
entire, original control room ceiling van replaced with one of a
completely new design that conforms with NRC Regulatory Guide
1.29 and the Cc=anche Peak FSAR.

3 Irorceer documentation of inseections of electrical butt-solices.
This not only substantiated the specific NRC findings, but
identified many other deviatiens in the inspection documentation
for butt-splices.133 As a result, all essential circuits where
AMP PIES splices may have been used for terminations or butt-
splices were identified and inspected. A number of construction
deficiencies were thereby identified which had to be corrected.

132 CPRT Results Report ISAP: II.d., Seismic Design of
Control Roc = Ceiling Elements, Rev. 1, 10/5/87,

133 CPRT Results Report ISAP: I a.2., Inspection Reports on
Butt-Splices, Rev. 1, 3/27/T7.i
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Seoaration of flexible conduits and the separation of flexible
conduits from exposed cables. "'133 These investigations and
resulting action plans established separation criteria
appropriate for the flexible conduit, necessitating reinspection
to determine conformance. As result, 34 nonconfor=ances were
found that required rework, and reinspections were still ongoing
when the referenced reports were written.

Missino barrier inside an auxiliarv feedwater control canel and
field wirino not beinc separated by the recuired distance in
another canel. M The investigation not only confirmed that the
barrier was missing and that wiring in the other panel identified
by the NRC violated the separation criteria, it identified over
140 other violations of internal panel separation v31teria that
required rework. The Review Team for this Action Plan concluded
that there had been "inadequate procedures, a lack of effective
craft and QC training, and insufficiant supervisory emphasis on
separation".

Irorocer shortenine cf anchor btits in the stean cenerator urrer
lateral succorts trestraints). This review not only
substantiated the specific NRC findings, but also identified
discrepancies in the design of the steam generator upper lateral
restraints.137 This led to a significant reanalysis of the steam
generator compartments and- a revised design for the steam
generator upper lateral connections, which includes the anchor
bolts originally in question. This is requiring a =ajor
-working of the restraints in the steam generator compartments

both units. The steam generator upper lateral restraints are
,

. 2ismic Category 1, safety-related components. There is also a i

lower lateral restraint in each steam generator compartment.
These are being reviewed within DSAP VIII of the CPRT Design

._

134 CPRT Results Report ISAP: I,b.1, Flexible Co nt' . lit to i

Flexible Conduit Separation, Rev. 1, 12/10/86.

135 CPRT Results Repart ISAP: I.b.2, Flexible Conduit to
Cable Separation, Rev. 1, 12/10/86.

136 CPRT Results Report ISAP: I.b.4, Barrier Removal, Rev.
1, 12/17/36.

137 CPRT Results Report ISAP:V.b, Improper Shortening of
Anchor Bolts in Steam Generator Upper Lateral Supports,
Rev. O, 10/21/87.
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Adequacy Program. The Review Team for ISAP.V,b concluded thatc

the causes for this problem were:

1. Less-than-adequate installation procedures and instructions
due both to the failure of G&H to provide drawings and
specification .that contained sufficiently detailed
instructions to guide installation, and to the failure of
co: truction to develop specific proceduralized guidance for
the insta' ation of the SGULs, given the information that
they had been provided;

2. Less-than-adequate performance by craft and/or their
supe rvision in that they resorted to practices that were
clearly unacceptable even in the absence of specific
precedural guidance and that they appeared to have failed to
inform their management of obvious problems;

3. Less-than-adequate invpection procedures in that the
applicable precedure contained no requirement to verify
engagement of bolts in drill and tap blind connections such
as were used in the SOUL connections;

4. Less-than-adequate performance of inspections, as evidenced
by the fact that dccumentation of SGUL inspections could net
be located; and

5. Less-than-adequate design control program in G5H that
permitted the design drawings and specifications to be
issued without specific guidance being provided for the

I installation of the SGULs.
1

!
Contributing causes were also identified as follows:

I 1. Less-than-adequate design control program in G&H that
resulted in an inadequate original design concept for the
SGUL connections and permitted essential calculations to be
missing and to be completed in error, and

i 2. Less-than-adequate design control at the G&H/ Westinghouse
! interface t e.a t results in important design information not

being incorporated into design calculations.

|
The issues identified in this ISAP extended well beyond those
expressed by external sources.

7.3.2 Phvsical Plant Deficiencies Found to be
Accectable'

The NRC-TRT identified an issue concerning the omission of
reinforcing steel (rebar) from the reactor cavity wall. The

I CPRT's investigation into this issue determined that rebar was,
,

.

Page 7.3 - 6
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in fact, omitted from a concrete placement for this wall.138 The
omission occurred because the concrete placement had already been
completed when a revision of the applicable design drawing was
issued. This occurred even though a similar problem had been
identified in 1977 with verification of imbeds, as discussed in
section 5.3. The corrective action for that deficiency included
preparing procedures to verify readiness to place concrete. A
procedure was supposedly in place whereby the Engineer (G&H) was
to inf orm the field via TWX of any pending changes to previously
issued drawings, and to follow this up with a Construction Hold
Notice (tHN). No TWX or CHN was issued in this case. Analyses
performed as part of this action plan concluded that the as-built
section of the reactor cavity wall meets the structural and
shielding design requirements and is therefore acceptable.

As part of this action plan, other cases of omitted rebar were
identified and reviewed, a representative sample of concrete
"Pour Cards" was reviewed to determine conformance of as-built
rebar and other embedments with design documents, and rebar that
had been exposed by chipping concrete as part of another ISAP was
inspected and compared with applicable design documents. In each
of these efforts, numerous, not-previously-identified
discrepancies were found. In all cases, however, "Project
evaluation" determined that the as-built condition was
acceptable. Even so, these findings demonstrate that the QA
Program in effect at the time these reinforced cencrete
structures were fabricated was not effective. It did not prevent
these errors, nor did it identify, document and resolve them.
That remained for the CPRT Program to accomplish.

A CPRT review team investigation of onsite fabrication shop
activities confirmed the NRC-TRT findings of precedural
inadecuacies and inclementation croblems relative to =anagement
and inspection controls of ons'ite fabrication.139 The review'

resulted in 32 Deviation Reports being issued. These deviations
<

were all evaluated and determined to have no "safety-significant'

hardware effect". The review team also concluded, however, that
a "lack of appropriate supervisory overview and timely QA

| monitoring of the inspection records resulted in the placement of
unsatisf actory QA documentation in the permanent plant records."

1

i In response to an NRC-TRT identified issue, a CPRT review team
' investigated whether Project procedures were adequate to control

the disassembly and reassembly of valves when this was necessary,
and whether valves that had been disassembled were properly

138 CPRT Results Report ISAP: II.a, Reinforcing Steel in
|

the Reactor Cavity, Rev. 1, 10/6/87.

139 CPRT Results Report ISAP: VII.b.1, Onsite Fabrication,
Rev. 1, 2/12/87.
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reassembled.140 Four deviations, not previous identified by the
QA Program, were found where valve bonnet assemblies were
different from what the records indicated they should be.
Follow-up evaluations concluded there was no "safety
significance" to these deviations. The review team did conclude
that the procedures for valve disassembly / reassembly did not
provide adequate control when large numbers of similar valves are
simultanecusly disassembled which had been the case at--

Comanche Peak. The procedures were therefore revised to provide
adequate controls in the future.

A CPRT review team investigated the as-installed quality of Hilti

Kwik Bolts (concrete expansion anchors)1 and the procedures for
installation and inspection for them.14 The review identified
174 deviations, but anal. as determined that none of these were
"safety-significant". ::e . o r-the-less , a large number of these
bolts were not installed as intended and the QA Program did not
detect and correct this. The review team concluded that both the
installation and inspectien procedures had "inadequacies".

The CPRT review of the QA/QC documentation for the spent fuel
identified by the NRC-pool liner confirmed theTRT in this documentation. ,i,rregularities"

"

"2 The review team found a "number of
documentation gaps and inconsistencies in the fabrication
records." Evaluation of each of the "substantial number" cf
deviations identified by the review team indicated that none of
these had a "hardware saf ety significance" . However, the review
team ended up recommending that the engineer (G&H) conduct
another evaluation of the acceptability of the fuel pool liner
system. The results of this review clearly demonstrate, that
there was not an effective QA program applied to the fabrication

i
of the fra pool liner.

One of the NRC-TRT findings and subsequent NRC action
requirements concerned whether electrical cable terminations in
the control room and cable spreading area are in accordance with
all current design documents. The NRC-TRT had identified 6
specific cases where cable terminations appeared not to be in
accordance with design drawings. TU's review of these specific
cases confirmed that, although each one did involve either a
drawing error or a termination that was not in accordance with a
correct design drawing, none of them was in "functional

140 CPRT Results Report ISAP: VII.b.2, Valve Disassembly,
Rev. 1, 3/18/86.

141 CPRT Results Report ISAP: VII.b.4., Hilti Anchor Bolt
Installation, Rev. 1, 5/14/87.

142 CPRT Results Report ISAP: VII.a.8., Fuel Pool Liner
Documentation, Rev. 1, 11/4/86. ,
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disagreement with design requirements"143 The review identified
another 3 cases of drawings and cable tagging errors, but these
too were found not to be in functional disagreement with design
requirements. These errors had not been identified by the QA
program.

A~CPRT review team investigated an NRC-TRT identified issue and
consequent NRC action requirement concerning the acceptability of
type (2) skewed welds on pipe supports designed to ASME Code III
Subsection NF.l',' The review team found 12 of a random sample of
60 such welds by Brown and Root contained undersize weld regions.
Evaluation of these undersize welds concluded that they were
still within ASME allowable stress levels and therefore
dispositioned use-as-is. An evaluation of margin based on the
measured weld size indicates that it is not likely that any of
the type (2) skewed welds in the plant violate ASME limits. The
Projects QA Program had not detected that these welds did not
meet the established criteria. Brown and Root inspection
procedures were revised to minimize recurrence of this problem.

A CPRT review team investigated an NRC-TRT identified issue and
consequent NRC action requirement concerning the possible cutting
of reinforcing st (rebar) in the floor slab of the Fuel
Handling Building. *,e,e) Cutting of only the topmost layer of rebar'S

had been analyzed and properly authorized for drilling expansion
i bolt holes to secure. trolley rails. This investigation
'

determined that in this case, and in 62 other cases identified by
the investigation, holes were drilled into the concrete deeply
enough that unauthorized cutting of rebar could have occurred.
All cases were evaluated, postula. ting that the additional rebar

[ was cut, and the structures were found to be ade qu ate .
Procedures were revised to establish better controls to minimize
the possibility of future occurrences of unauthorized rebar

,

cutting. The Project QA Program had not previously identified'

any of these cases.

7.3.3 Docurentation Deficiencies

The NRC raised concerns about the verification of the compliance
of materials and equipment with procurement / design

|
| specifications. The CPRT investigation into this question

143 C PP.T Results Report ISAP: I.a.4. Agreement Between
Drawings and Field Terminations, Rev. 2, 7/23/86.

|
144 CPRT Results Report ISAP: V.a, Inspection of Cartain'

Types of Skewed Welds in NF Supports, Rev. 1, 10/22/86
with Errata dated 8/6/87.

145 CPRT Results Report ISAP: II.e, Rebar in the Fuel
Handling Building, Rev. 1, 9/2/87.
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determined that the original TU QA Program covered construction
activities; but "in general did not cover procurement
activities.nl46
The CPRT investigated and confirmed the NRC-TRT findings of
improperly dispositioned Non-conformance Reports (NCR's)
concerning bent electrical terminal lugs. TU therefore re-
dispositioned these NCR's to provide adequate justifications for
the "use-as-is" determinations. This involved obtaining an
"Engineering Evaluation Report" from the supplier of the terminal
lugs (AMP), to establish criteria on how much these lugs could be
bent or twisted. Using these criteria, all the terminal lugs in
question were reinspected and found to be acceptable, except one.
In the original dispcsitioning of NCR's, some of the bent or
twisted lugs were replaced. One of these, that was to be
replaced had not been replaced; but, the NCR had been closed by
the QE (Quality Engineer) . This is a "double" discrepancy, that
caused the Review Team Leader for this Action Plan to issue a new
NCR, which is to be dispositioned by the CPRT QA/QC Review Team.

The NRC-TRT found "a lack of guidelines and procedural
requirements for the testing and cert.fying of Electrical CC
inspectors." The NRC action required as a result of this finding
increased the scope to 3JJ. QC inspector training and
qualification. The CFET Review Team for this issue cencluded
that the procedures fcr "Training of Inspection Personnel" and
"Documentation Within CA/QC Personnel File" did not adequately
address the requirements of ANSI N45.2.6 and Regulatorv Guide
1.58 and violated Criterion V cf 10CFR 50, Appendix B.147 As a,

result, the procedures were revised. In trying to determine the
root cause for this CA/QC Program Deviation, the Review Team,

concluded that inexperienced personnel that wrote the original
procedures was the primary cause, but that "improper supervision

'

'

of the work may have contributed to the problem." Furthermore,
. that "the broader question of whether senior management was
'

remiss in assigning inexperienced personnel to this activity
; requires further investigation", but that, "this question is

beyond the scope of this ISAP and will be addressed during the
collective evaluation process."

A CPRT review team investigated an NRC-TRT identified issue on
the documentation and review of the Project's establish'ed
criteria for the separation between rigid conduits and , cable

146 CPRT Results Report ISAP: VII.a.9, Adequacy of
Purchased Safety-Related Material and Equipment, Rev.1,
9/18/86.

147 CPRT Results Report ISAP: I.d.2, Guidelines for
Administration of QC Inspector Test, Rev. _, 9/4/86.
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trays.148 As a result of this investigation, it was determined
that no supporting analysis existed at the time that these
criteria were placed in the design and construction documents.
It also found that inconsistent assumptions were used in a
subsequent G&H simplified analysis to justify the separation
criteria. Neither of these were discovered by the QA Program.

There were a number of NRC-TRT findings and consequential NRC
action requirements concerning deficiencies in QA/QC procedures
and/or dccumentation. CPRT review team investigations confirmed
that each of these findings was at least partially valid and made
appropriate chances in crocedures and documentation to minimize
reoccurrence of these de'ficiencies. 149,150,151,152,153,154'

.

7.4 Collective Evaluation Recort
,

7.4.1 Purcose of CPRT

The Collective Evaluation Report indicates that the purpose of
the CPRT is "to investigate various issue _s regarding the Comanche
Peak Steam Electric Station (CPSES)."15o The report continues
"The CPRT program consisted of two principal types of activities.
First, the CFRT perf0rned investigations to determine the
adequacy of various types of programs and hardware at CPSES and
make recommendatiens for corrective actions where required.
Second, having concurred with the Project's plans for addressing

148 CPRT Results Report ISAP:I.b.3, Conduit to Cable Tray
Separation, Rev. 1, 3/20/86

149 CPRT Results Report ISAP VII.a.1, Material
Traceability, Rev. 1, 5 '.4/87.

150 CPRT Results Report ISAP VII.a.2, Nonconformance and
Corrective Action System, Rev. 1, 5/7/87.

151 CPRT Results Report ISAP VII.a.3, Document Control,
Rev. 1, 12/17/86.

152 CPRT Results Report ISAP VII.a.4, Audit Program and
Auditor Qualification, Rev. 1, 4/17/86.

|

| 153 CPRT Results Report ISAP VII.a.5, Periodic Review of QA
Program, Rev. 1, 7/31/36.

154 CPRT Results Report ISAP VII.a.6, Exit Interviews, Rev.
1, 10/29/86.

155 CPRT Collective Evaluation Report, Rev. O, December
|

1987, Part II, Page 1 of 6.
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these recommendations, the CPRT is overviewing implementation of
the corrective actions."

7.4.2 Collective Evaluation Results (CER) Summary

The CER Executive Summary indicates that the report considered
"the findings identified in the Results Report for ISAP VII.c and
the other ISAPs."156 Figure 7-2 is a representation of the
Comanche Peak Response Team's activities and programs that result
in the development of the Project Status Report (PSRs). However,
the statistical information used in the report conclusions

(Section 2.4) were derived solely from the ISAP VII.c
evaluations. (Section 2.2) Also excluded from the Collective
Evaluation Report are any evaluations associated with the Design
Adequacy Program (DAP) including the Design Quality Assurance
Program.15,, Section 2.2 also points out that 73 construction
deficiencies, adverse trends or unclassified trends were
identified in ISAP VII.c and indicates that "additional
reinspections will be performed and corrective action will be
taken, thereby assuring the quality of construction of these CWCs
(Construction Werk Classifications)."
The overall conclusion of the Collective Evaluation is "the CPRT
concludes that its program has been sufficient to identify
programmatic deficiencies affecting the quality of construction
of OPSES, and that ucon satisfactorv inclementation of the

corrective action for deviations and findinas identified bv the
CPRT, there will be reasonable assurance that the system,
structures, and components of CPSES will meet the sienificant,

|
safetv-related recuirements of the October 1985 design (or later

| applicable design)."'3 (emphasis added)
!

! 7.4.3 Inscection Point vs. Item Statistics
I As noted, the Collective Evaluation Report relies heavily on the
i statistical analysis of ISAP VII.c. Section 2.2 of the Executive
| Summary starts, "The data collected by the CPRT as part of ISAP
! VII.c provides a sufficient basis for evaluating the overall

quality of construction at CPSES."159 The summary also states
" ( f) urthe rmo re , the quality was relatively uniform throughout the
various disciplines and CWCs. For example, in each discipline,j

more than 97 percent of the points subject to reinspection were,

| determined to be in compliance with applicable design
|
i

156 CER, Rev. O, Part I, pg. 6 of 25.

157 CER, Rev. O, Part I, Section 1.2, Pg. 2 of 25

158 CER, Part I, pg. 13 of 25

159 CER, Part I, Section 2.2, Pg. 8 ef 25
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requirements,n160 However, the report goes on to discuss the
two CWCs (lighting cable and hvac duct supports) that were
removed from ISAP VII.c as adverse trends and the 73 construction
deficiencies, adverse trends and unclassified trends identified
in the ISAP. What is not discussed is that the statistics based
on inspection points are not indicative of the true quality of
the items inspected. Figure 7-3 of this report, Results of ISAP
VII.c Hardware Reinspections, translates the results into a "per
item" statistic. Several points are illustrated by Figure 7-3.

First, the 97% conformance rate per inspection point is highly
sensitive to inspection point selection. The number of
inspection points per item varies from three for the fuel pool
liner to 1,250 for field fabricated tanks. HVAC Ducts and Plenums
had 893 points per item and 100,000 total inspection points,
thereby contributing over 20% of the total inspection point-
a conformance rate of 98.6%. When these statistics are rc
on a "per item" basis, the 112 HVAC Ducts and Plenums
represent less than 5% of the population, and there a.
average 12.21 deviations per item. Other examples c' te

significant difference in "per item" statistics are _so
contained in Figure 7-3.161

Second. when "per item" statistics are calculated, it is not
clear what criteria were used by the CPRT to declare Adverse
Trends. Adverse Trends were declared for Lighting Cables and
HVAC Cuct Supports. The deviations "per item" for these CWCs
were 5.96 and 12.18 respectively. Review of Table 7.3 indicates
that five other CWCs had deviations per item greater than
Lighting Cable: Field Fabricated Tanks (50.37), HVAC Ducts and
Plenums (12.21), HVAC Equipment Installation (9.20), Instrument
Tubing Supports (6.37), and Pipe Whip Restraints (10.52).

Third, when the percent of items with deviations is calculated,
twenty of the 26 CWCs have greater than 10% of the items with
significant deviations. Eight have greater than one deviation
per item.

4

|
160 CER, part I, Section 2.2, Pg. 8 of 25

i

| 161 Based on information included in Tables 2.1 through
I 2.4, CER, Rev. O
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FlcuRE P.3. CPsts . RErvt?S CF ISAP v!!.C CAR 0bAtt REIN $PEC7!0g(t)

PERCENT OEVIAf!CNS AVELACE AVERACE(2)
CCN sitVCTION - No. CF 70fAL INSPECTICW INSPECTICN PER 40. OF h0. Sich!7.

wctC 1 AMPLE INSPECf!CN PCINf5 total PolNf5 INSPECf!CN OEVIAf!Cu$ OEVIAf!CNS
CATECCaf ITEMS PolNTS PER ITEN OEVIAffcHS CCmFCEN!kC PCINT PER ITEN PER ITEN

........................................................................................................
CCh0Ulf 147 3,000 20 56 98.1% 1.37% 0.38 0.095
CABLE ftAf 102 20,000 196 70 99.6% 0.15% 0.69 0.1 72
CABLE 374 S, 700 23 196 97.7% 2.12. 0.52 0.131
ELECT teUIP thsf 99 17,000 172 78 99.5% 0.46% 0.79 0.197
lusta E0V!P INsf 167 7,100 43 160 97.7% 2.25% 0.96 0.240
LB PIPE CCNFIC 100 6,000 60 120 95.0% 2.00% 1.20 0.300
$8 P!PE CCNFIC 1C3 3, 700 36 1 64 95.6% 4.43% 1.59 0.398,

P!PE BEhD FABR 94 630 7 2 99.7% 0.32% 0.02 0.005
P!PE SCLTED Jis ICS 7,700 71 13 99.3% 0.23% 0.17 0.042
PIPE 6ELOS/MfLS 137 3,000 16 7 99.8% 0.23% 0.04 0.0C9
TLBE bELOS/NTLS 101 1,500 15 2 99.9% 0.13% 0.02 0.0C5

| 81ELO. FAB TANCS S 10,000 1,250 403 96.0% 4.03% 50.37 12.594
NVAC DUCTS /PLEnMS 112 100,000 893 1367 93.6% 1.37% 12.21 3.051
NVAC EQUIP IksTLN 180 50,500 251 1656 96.7% 3.23% 9.20 2.300
MECH E30lP IksfLN 170 15,040 SS Sa2 94.1% 5. S6% 5.19 1.297
CCNCR PLACEMENT 154 4,400 29 62 95.6% 1.41% 0.40 0.101
STRUCTULAL STEEL 143 35,600 249 810 97.7% 2.28% 5. 66 1.416
CCNT & ss Llat.$ 90 3 70 10 68 92.2% . 0". 0.76 0.139.

FUEL POCL tlhEt 90 250 3 to 96.0% 4.00% 0.11 0.023
| LB SUPis t!CIO 91 21,500 236 330 98.5% 1.53% 3. 63 0.907

LB SUPfs NC4t!C10 62 32,000 390 454 93.6% 1.42% 5.54 1.384;

$8 P!PE SUpfs 73 11,500 147 111 99.0% 0.97% 1.42 0.356
'

IN$tt TUSE SUPis 140 24,500 1 75 392 96.4% 3. 64 % 6.37 1.593
,

PIPE kNIP RE374 153 73,700 452 1610 97.3% 2.13% 10.52 2.631
EDVIP $UPPCats 70 17,000 243 273 96.4% 1.64% 3.97 0.993
CC40Ulf SUPPCafS 155 12,900 83 94 99.3% 0. 73 % 0.61 0.152
........................................................................................................

! $U870fAL 3298 438,090 9,900 98.0% 2.03% 3.00 0 . 75 0

ADVERSE TRENDS

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

LIGNTING CA8LE 24 3,900 163 143 96.3% 3.67% 5.96 1.490
MVAC QUCTS/SUPTS 180 31,700 176 2192 93.1% 6.911 12.18 3.044
........................................................................................................

SU870fAL 204 35,600 2,335 93.4% 6.56% 11.45 2.S62
................. ....................................................................................

total 3502 523,690 150 12,235 97.7% 2. 34 % 3.49 0. 5 73

hofES:
.................

1. BASED ON TABLES 2.1 2.4, CPtf COLLECTIVE EVALUAf!ON REPCAT, REY. 0

2. ASSUMES ONE.FoutfM CF OEVI Af!CNS Att $!CNIFICANT AND ARE UNIFotMLY

0!$7t!80 FED QVII SAMPLE. NLaBER htt!LD BE SMALLit 17 CEV! Af!CNS
Att Noi UN!PCAMLY Qi$tt!SUTED.

1 .
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7.4.4 Actual Modifications Reoorted in Results
Pecorts

162 is a report to the NuclearThe Collective Evaluation Report
Regulatory Commission on the status of compliance with the NRC's
requirements. Therefore, the CER is sprinkled with conclusions
that "upon satisfactory implementation of the corrective
actions..." 163 or "Upon completion of all the corrective actions
recommended by the CPRT, including those resulting from
collective evaluation, there will be reasonable assurance..." lo*

Tr.e actual number of modifications required by the CPRT ISAP
rev;ews is not included in the summary information. However, the
CER reports that modifications were required for ISAPs:

I.a.1 Shrinkable Cable Insulation Sleeves
I.a.2 Butt Splices
I.b.2 and I.b.4 Electrical Separation
II.c Air Gap Between Concrete Structures
VI.a Air Gap Between RPV Insulation and Biological

Shield
VII.b.3 Pipe Supports
VII.b.4 Concrete Expansion Anchors .

V.b Steam Generator Upper Lateral Supports

The Design Adequacy Program was explicitly excluded from the CER.
However, deviations identified in the ISAP VII.c inspections that

,

dealt with systems or items being reworked under corrective
actions identified in the DAP cr CAP were not included in the
reported statistics. Therefore, Figure 7-4 was included to give
some indication of the modifications required by the design
review. Even allowing credit for the items that were identified
as modifications to implement recent industry practice, the
design review led to modifications of significant portions of the
hangers and supports that were subject to the review.

In Supplemental Safety Evaluation Report 14, the NRC provides its-

first indication of the acceptability of the CPRT program. The
report covers large and small bore piping and pipe support
activities. In the Staff Evaluation, following a discussion of
the deficiencies in the historical QA program Design Change
Interface Controls, the NRC Staff states, "(i)n the discussion

162 CPRT Collective Evaluation Report, Revision 0,i

December 23, 1987 (M01552)

163 CER, Part I, Page 13 of 25

164 CER, Part I, Pg. 25 of 25
1
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. . CPSES- Results of CAP Project Status Reports
Unit 1 and Common

C A . PSamp1eNo. ofL e s sNo. of Percent
Discipiine Population Modif ic- R I P ( 1 ) Il e a 1 ( 2 ) Modified

ations Modi fica- Modi fica-
tions tions

_________________________________________________________________

S3 ? i ; e 6,630 *'?6 626 '270 *9.2%. _ .

Supp:: s

:: 4 : :, 37_,3 : . , s... _a : 4 ._. __ , n. .e n. . . _- _ _ .. .. .- .

Supports

C a b '. e Tray 7,566 5' 4 1*.6).

F.a n ge r s

Cab'e Trays '_00%(3) 93_

_>..:. .. . ,e.,a.cg- :- .- .. . 3 2ne. ,
. .. ...

Su;;Or:s

. .
T r a i n

,

.,. , .2. & w- ) .s. u

Condui: *05000 600 0.6%. _

5uppor:s
= : e. 3 ne...s.. .

)

I

.

1. F.ecent Industry PracticeI
1

2. Modification made because of past practicos, no
: dif ferentiation made between major and minor modifications

! 3. All cable trays in Unit 1 and co=on
1

,

:

!
I

e

' e

j .4

f-

h' .. , -
-f

. ~ .

,



_ _ _ _ _ _ _ _

-

f

.

.

above on the underlying cause for the piping and pipe support
design problems, it follows that a detailed review of all pipe
support design, as a minimum would be required to identify
potential design deficiencies.n'165 The Staff continues, "(biased
on the many rodifications SWEC has develooed for the pipe support
designs, the staff has confidence that the design validation
process does not cause the same degree of pressure to accept the
installed desians which the original architect-engineer may have
experienced."166 The !iRC Staff bases its acceptance of the
redesign primarily on the "degree to which design changes are
being made."167 The liRC Staff also reserve judgement on the
implementation of the Post Construction Hardware Validation
Program (PCHVP). "However, the acceptability of the specific
attributes to be inspected or excluded from the PCHVP will be
reviewed in detail by the staff at a later date."168

7.4.5 Irr.ications for the Ouality Assurance
Procran

The CPRT specifically reviewed the historical and current QA
programs. The overall conclusions state, "weaknesses were
identifiedinlimitedareasofthep9A Program related to Criteria
I, II, V, VII, X, XV and XVIII."1 These "limited areas" are
notably not listed by name. They are:

I. Crganization
II. Quality A'ssurance Program
V. Instructions, Procedures, and Drawings
VII. Control of Purchased Material, Equipment, and

Services
X. Inspection
XV. !!cnconforming Material, Parts, or Components
XVIII. Audits

considering that the Design Criteria were specifically excluded
from this evaluation 170, the extent of the deficiencies in the
Historic QA Program can hardly be considered linited. In

evaluating the reasons for the deficiencies, the CPRT found them

165 liUREG 0797, Safety Evaluation Report Supplement
Number 14, dated March 1988, page 5-3.

166 SSER 14, pg. 5-4.

167 SSER 14, pg. 5-4.

168 333p 14, pg, 4_14,

169 CER, Rev. O, Part VI, Pg. 2 of 3

170 CER, Rev. O, Part VI, Pg. 2 of 3
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to be directly related to "lack of nuclear and quality assurance
experience on the part of (TU) management and supervisorypersonnel."171

The results of the evaluation in ISAP VII.c are also significant
if viewed in the light of the ?A Program. The "Inspection
Points" for ISAP VII.c were selected to ensure only points that
had already been inspected and accepted by QC inspectors were
reinspected. Each deviation identified is a criticism of the QA
program. While 100% perfection is not expected, a high level of
conformance to design requirements for QC accepted items
certainly would be. ~ Reviewing the "deviations per item" of
Figure 7-3 indicates a system not up to standards as recognized
by the CPRT conclusions.

In SSER 14 the NRC identifies the QA Program deficiencies that
resulted in the need for a detailed design review. The NRC Staff
then relies on the large nurber of design changes being made as
indication that the earlier problems have been corrected. This
also indicates an inadequate QA Program.

7.5 Conclusicrs on tPRT Results

The CPRT relies on the statistics generated by ISAP VII.c to
paint a distorted picture of the results of the evaluation. The
items being reinspected in other ISAPs were excluded. Remember
that the other 46 ISAPs were initiated to address specific areas
of concern raised by outside entities and therefore presumably
MORE likely to result in deficiencies. Many inspection points.

were transferred into ISAP I.d.1, Inspector Qualifications,
therefore eliminating points that were more likely to have been
inspected by an unqualified QC inspector. Finally, two CWCs
displaying high deviation rates were removed from the population
and declared Adverse Trends, essentially halting inspection cf
those points for the other CWCs. Therefore, a population that
should already have been free of significant error was
systematically stripped of any likely source of error, inspected,
and then used as the primary basis for statistics.

Even after this culling process, a number of deviations were
identified for each item inspected. Seventy-three Construction
deficiencies, Adverse Trends, and Unclassified Trends were
identified in ISAP VII.c alone. The Executive Summary states,
"The approach taken to implement the definition of a construction
deficiency would result in the identification of construction
deficiencies for items that did not meet code-allowable limits,
but that would not have failed under design loading conditions;
and for deviations that, if left uncorrected, would not have
resulted in a failure of any structure, system, or component to

171 CER, Rev. O, Part I, Page 19 of 25
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perform its intended safety function."172 In our review of the
ISAP VII.c backup documentation, we found the opposite to be
true. A construction deficiency was not declared until all
reasonable methods of. engineering analysis available to the CPRT
review team were exhausted. If the deviation could be shown not
likely to result in the failure of a structure or system, even if
it did exceed code allowables, then it was declared
"insignificant" and removed from the system. Still the
evaluation resulted in 73 f ndings and significant corrective
action.

The inconsistency in TU's approach is demonstrated further by the
fact that Revision 0 of the CPRT Collective Significance Repcrt
was published in February 1988 - before all, or even most, cf the
CAP is completed.173 The report acknowledges that the CPRT/SRT
overviewing is still going on.

Essentially the sa: e cbservatiens can be made about the CPRT
Collective Evaluation Report, Revisien O.174

Both of these reports present a number of sweeping conclusions,
represented to be the "CPRT's", about the adequacy of the CPSES
design and construction, yet the CPRT has not yet finished all
its assigned functions.

From the point of view of the NRC, this effort combined with the
still te be conducted Post Construction Hardware Validation
Program may be enough to demonstrate compliance with licensing
requirements. What the program results are also demonstrating is
that before the CPRT, DAP and CAP, CPSES was definitely not in
compliance with regulatory requirements. Significant
reevaluation and rework has been required to bring the plant up
to its current level of conpliance and more is likely prior to
licensing.

172 CER, Rev.0, Part 1, Pg. 4 of 25

173 CPRT Collective Significance Report, Revision 0,

February 26, 1988 (M01585)

174 CPRT Collective Evaluation Report, Revision 0, December
23, 1987 (M01552)
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8.0 Conclusions on TU Implementation of the QA Program at CPSES

In conducting our review and drawing our conclusions we were
careful to evaluate the Quality Assurance program at CPSES from
the earliest records cf design and construction activities. Frem
this review we determined that the history of CPSES could be
. classified in three phases, as described in Section 5.2. These
are Phase I, Rigorous Application of QA; Phase II, The
Cooperative Phase; and Phase III, The Response Team Phase. We
concluded that TU managemart priorities in Phase II were
overwhelmingly concerned with completing construction in the most
expeditious manner. Part of the result of these priorities was
ensuring that the QA organization adopted an attitude of
"cocperation" with construction to maintain schedule and hold
down costs.

These management priorities were manifested in several ways, but
the most significant in terms of QA were replacement of the CA
Manager and QA Site Supervisor, dissolution of the Quality
Surveillance Committee, and the decision to implement a precess
to review field generated design changes after the changed design
had all ready Leen constructed (after-the-fact design review.)
The new QA management was determined to cooperate witn
construction to maintain schedule. When deficiencies were noted
by internal audits, NRC inspections, or third party reviews, the
response of the QA managers was either to fix only the specific
deficiency, or if pushed to resolve the growing problems
associated with changing designs in the field, to postpone review
and resolution until the "final design review and verification."

These practices led to three types of deficiencies: actual
I hardware deficiencies that had to be reworked; designs that did

not meet the applicable requirements but which could be
reanalyzed and used without modification; and hardware and
designs for which sufficient documentation could not be located
and actual measurement and testing of installed equipment and
components hcd to be made to verify that the installed equipment
was adequate.

!

| From the point of view of protecting health and safeti there are
. no significant differences between these three deficiencies.

| Before a nuclear power plant can be operated there must be
| positive evidence that it meets rigorous safety standards. The
I consequences of an accident are too great to permit any other

approach. Not only must the hardware be correct, but the utility
must be able to demonstrate that it is right. By adopting the
"after-the-fact" dusign review, TU intentionally delayed the

,

review and verif'ca*lon of the conformance between the as-built!

hardware and the det:,ign specifications as required by the NRC.

'

In 1984 the Atomic Safety and Licensing Board required TU to
|

prove that the plant did indeed meet these requirements. The
|
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investigations by the NRC, TU and independent contractors led to
the formation of the Comanche Peak Response Team. In carrying
out the review of design documentation and as-built verifications
within the scope of CPRT, TU is finally performing the "after-
the-fact" design review that had been promised since 1977. The
attendant cost, delay, and rework that is the direct result of
this program stems directly from the liability that TU

'

specifically accepted repeatedly in 1977, 1978, 1982 and 1983.

We conclude that TU subordinated the Quality Assurance program to
the priority of maintaining project schedules and holding down
costs. As a result of this Quality Assurance managers adopted a
"cooperative" attitude toward construction and implemented a
program of "after-the-fact" design review. The evaluation,
rework and delay are attributable to the liability accepted by TU
management as a result of the QA approach during the
"cooperative" phase.

|

|

l
,

l
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Appendix A

THE DEVELOPMENT OF NUCLEAR QUALITY ASSURANCE
WITHIN THE NUCLEAR INDUSTRY AND ITS

DEVELOPMENT AT COMANCHE PEAK

1.
THE ROLE OF QUALITY ASSURANCE IN DESIGNING, CONSTRUCTING,

AND LICENSING A NUCLEAR POWER PLANT

This Appendix is intended to familiarize the reader with the
basic history and concepts of quality assurance and qualitycontrol. It is not an in depth treatment of the subject by any'

The appendix discusses the concept of quality assurance,means.
explains the need for quality assurance, and describes thecomponents of a nuclear quality assurance program. To accomplish'

this task, we define quality assurance and its constituent parts,
explain the importance of quality assurance, and describe thedevelopment of industrial quality assurance and then morespecifically the develop =ent of nuclear quality assurance. Wethen discuss the development of the QA program for Cc=anche Peak.

A Definition of Ouality Assurance

An understanding of quality must start with a definition of the
term. The American Society for Quality control employs thefollowing definition:

cuolity Assurance: A system of activities whose! purpose is to provide assurance that the overall
quality control job is in fact being done effectively.
The system involves a continuing evaluation of the
adequacy and effectiveness of the overall quality
control program with a view to having corrective
measures initiated where necessary. For a specificproduct or service, this involves specifications,
audits, and the evaluation of the quality f actors that
affect the specification, production, inspection, and
use of the product cr service.1

Note that this definition includes the concept of qualitycontrol. Here again, a definition is necessary. The ASQCdefinition is:

1 "Glossary of general terms used in quality control. "
Proposed 1969 Revision, ASQC Standard A3. Quality
Progress, July 1969.
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oualitv Control: The overall system of activities
whose purpose is to provide a quality product orservice that meets the needs of users; also the use of
such . a system. The aim of quality control is to
provide quality that is satisfactory, adequate,
dependable, and economic. The overall system involves
integrating the quality aspects of several related
steps including: the proper specification of what is
wanted; production to meet the full intent of the
specification; inspection to determine whether the
resulting product or service is in accord with the
specification; and review cf usage to provide for
revision of specification.

The purpose of having quality control is to insure that the
processes involved in production are in centrol and meet the
established requirements and specifications. Quality centrol
requires the processing of inf ormation provided frem inspection
and then acting to correct inadequacies in the production process
such as incorrect standards, inadequate procedures, er incorrect
i=plementation of procedures. Thus, quality control can be an
effective tool for mitigating lesses by:

o reducing defective parts which cust be scrapped, '

i o eliminating rework er ccrrection of defective parts cf
systems, and

o improving t h'e efficiency of inspection rescurce
allocation.

.

Quality assurance is used to "ensure that each department in the
organication carries out its duties towards the achievement of
good end-product, and can be seen to have done so."2 This
activity is basically management eversight of quality centrol and
making sure that quality is what it should be. Thus, any
management action which can enhance the quality of production by
improving the established quality standard or quality control
will save resources or will result in a more valuable end-
product. The underlying emphasis of this definition is that

| quality assurance is not an end in itself, but rather, it is only
| one part of an overall management philosophy.
I
l

| The Develoement of oualitv Assurance
l

Although the term was not used until the 1920s, quality assurance
or portions of a quality assurance program were in place for
years. Pure common sense told early manufacturers to modify the

2
| Nixon, Frank,"Managing to Achieve Quality and
| Reliability," (New York, N.Y.: McGraw-Hill Book
| Company, Inc., 1971), p. 201.
|
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manufacturing process er the product specifications when the
production process resulted in unusable parts. Prior to World
War I, the British airplane manufacturing industry established
the first formal system for assuring quality. In 1914, the
Aeronautical Inspection Department (AID) of the Royal Flying
Corps developed a system for document and process control. AID,
as a representative of the customer, defined the requirements
needed for AID approval and subsequent purchase. AID insisted
not only upon conformance of the final product with
specifications, and also required the processes to be conducted
in accordance with their requirements. Records of all assembly
drawings, processes and standards had to be retained, and any
change to these records required AID Inspee cr approval. Thus,
AID established the basic requirements for quality assurance.

Subsequently, in the 1920s Bell Labs formed a Quality Assurance
department to ensure econctic production of telephone handsets
(which were being manufactured at a rate approaching 10 million
handsets per year) and to assure customer satisfaction with the
quality of the product. Dr. R.L. Jones, the head of this
department, defined the duties of the department to be:

o To develop the theory of inspection, statistical
metheds, and new principles.

o To develop methods of specifying tne quality and
establishing .ecenemic standards of quality of
telephone equipment.

o To maintain eversight of the quality of cutgoing
goods,

o To study the performance of equipment in service
and to guide the steps taken to prevent recurrence
of trouble.3

One me:-ber of this department, W.A. Shewhart, succinctly defined
the basic tenets of quality assurance:

The control of quality of manufactured product involves
three co-ordinate functional steps: the specification

y
of the aimed-at standard of quality; the production of
pieces of product that will be of standard quality; and;

the determination of whether er not product thus made'

is of standard quality.4

3 Nixon, Frank,"Managing to Achieve Quality and
Reliability," (New York, N.Y.: McGraw-Hill Book
Co=pany, Inc., 1971), p. 29.

4 Shewhart, W.A. "Nature and origin of standards of
quality.: Bell System Technical Journal, No. 1, Vol.

; XXXVII, January 1953, reproducing a paper dated 1935.
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Thus, the fundamental aspects of quality assurance had been
established fifty years ago. Subsequent efforts focussed on the
development of quality assurance program components. Many of
these early efforts were mainly preoccupied with statistical
methods for measuring quality in large scale manufacturing
processes, while ignoring the fundamental concept that quality
assurance is a goal and esponsibility of the entire
cr7anization.
In 1951 with the publication of J.M. .Turan's "Quality Control
Handbook" and Dr. A.V. Feigenbaum's book "Quality Control"
emphasizing the role of management, managers returned to the
realization that quality assurance is the responsibility of the
entire organization. The U.S. Department of Defense ( DOD)
reinforced the concept with the publication in 1959 of possibly
the most influential treatise on quality assurance.
Specification MIL-Q-9858 "Quality Program Requirements" made it
incumbent upon defense contractors to have a system fer
controlling production and documenting quality. DoD did not
require a specific organization or method. It specified One
elements of an effective prograr and the information needed to
meet the requirements of the consumer, DCD. This document
provided a basis for the QA requirements ultimately ad:pted by
the NRC.

Thus; the basic need for quality assurance and its purpcse was
established early in this century. Later developments reaffirmed
the original concept of quality assurance and identified the
components needed to achieve the requisite quality and satisfy
the requirements of the consumer.

The Develcorent of Nuclear Ouality Assurance

Under the leadership of Admiral H.G. Rickover, the U.S. Navy
erbarked on a nuclear program in the 1950s. Because a system
failure could not only handicap or disable a vessel in performing
its mission, but could also cause a loss of the vessel and its -

crew, insuring the safety and reliability the product was a prime
concern. Furthermore, this was the first venture into the
nuclear field, and a setback could damage this new concept beyond
repair. Therefore, Admiral Rickover required standards of
quality oversight far higher than had ever been used before.
This does not necessarily mean that a nuclear quality assurance
program is any dif ferent than c her industry QA programs. It
only means that a nuclear QA program has more exacting standards
and specifications to achieve.

In essence, the program employed by the Navy incorporated the
same fundamental aspects of quality assurance established by Bell
Labs and the British aircraft industry. The definitions for
quality control and quality assurance in the previous section
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also apply to nuclear quality assurance. The major differences
with nuclear quality assurance are the extremely high standards
that are established both for the specifications of the product
and for the quality control and quality assurance efforts. More
stringent specificatiens and =cre rigorous inspection and testing
are imposed. For example equipment necessary for safe operation
and shutdewn of a reacter is tested in the harshest enviren=ents
under the greatest stress that ceuld conservatively be expected
to occur during the life of the plant.

The quality mission for a nuclear power plant is to produce a
safe, reliable, and ecenc=ical pr: duct. The everriding emphasis
is en the first attribute, safety, because if there is an
accident not only is the product damaged er 10s: but also there
may be icss of life and damage to the surrounding enviren=ent.
Reliability is in a sense a subestegcry of safety. Fer instance,
if the power syste= fails while a submarine is making a deep
dive, the submarine and the men cperating i =ay be icst. C:s:
definitely takes a back sea to safety and reliability because
(a) the consequences of a failure are se severe and (b) a product
canno: Je ec:nc=ical if it is unsafe or unreliable.

For the nuclear navy this was dramatically and tragically
de=cnstrated in April 1963 when the' nuclear submarine, Thresher,
was les at sea. After reviewing the accident the Navy
deter =ined that =any provisiens of the nuclear quality assurance
progra= if applied Oc critical, non-nuclear systems wculd i= prove
the reliability (and certainly the safety) of these syste=s and
consequently of the entire submarine. When the transcripts of
the hearings held before the Congressional Joint Cc==ittee en
Atomic Energy were declassified and published, Sena:Or pastore,
Chairman of the C:==ittee, included sc=e telling conclusions in
the Foreword.

Basically, the ship was built to two standards. The
standards of design and construction for the nuclear
power plant were =cre stringent than for the rest of
the ship. Of particular note is that the technical
specification requirements were not greatly different,
but that adherence :: the= was far =cre strict for the
nuclear powerplant than for the rest cf the ship.

It now appears that the cos: 50 upgrade cur submarine
progra= will be grecter than if at the curse the
higher standards cc= parable to these used in the
nuclear powerplant had been adopted throughout the
ship.

The lesson is obvious. There is no substitute for
proper attentien to quality of =aterial and work =anship
in the first instance. The initial extra costs which
may be involved will eliminate much greater additional
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expense later en but much =cre importantly, it could
mean the saving of the lives of the men who man our
submarines.D

In response to this tragedy the Subsafe program was developed,
e

essentially expanding the concepts and procedures of the nuclear
QA progra: to Balance-of-Plant syste=s.

Ouslitv Assurance in a Peculated Nuclear Indust!"/

Quality Assurance in the nuclear energy industry differs frc=
'

other industries for several reasons. First, because a
significant quality failure could result in a nuclear accident
with potentially serious effects, the U.S. Govern =ent required in
the Atomic Energy Act of 1954 that all nuclear power plants be
built to exacting safety standards developed by the, Atomic Energy
Cc==ission (later Nuclear Regulatcry Cc==ission) . * Secause the
Atomic Energy Act also specified that the regulations governing
development of nuclear power plants should be "the mini =u=
consistent with achieving the saf ety goal," the utilities were
left to cheese the methods tha: they veuld use to mee: the
regulations.

i

The basic philosophy of.the NRC is that the utility constructing
and operating a nuclear plant is responsible for protecting the'
health and safety of the public. The NRC plays a fundamental
role in establishing the requirements for the design,
construction and operation of these plants. A significant part
of the utility's responsibility is assuring that the safety
standards established by the NRC are carried cut in design and
construction of the plant. Therefore, the NRC inspects facility
design, construction, and operation to assure that these, ,

activities are performed in acccrdance with approved principals ;
so that the health and safety of the public will be protected. ;

In effect, the NRC acts as a third party to the process.

t

5 Transcrict of Hearines Held June 23-27, 1963 and Julv 1.
1964 on the Loss of the Thresher, Congress of the United States,
Joint Committee on Atc=ic Energy, Senater J. O. Pastore,
Chairman, December 1964, p. viii.

6 Historical background drawn frc= the Report, "I= proving 3

Quality and the Assurance of Quality in the Design and
Construction of Cc==ercial Nuclear Power Plants A-

Report to Congress", U.S. Nuclear Regulatory
,

Commission, Office of Inspection and Enforcement,
" 03/19/84, Rev. 4, Section 1.3.
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Another difference to be censidered is that a large construction
project, like a nuclear plent, is not subject to the same
consu=er forces assumed in the development of classic gaality
assurance pregra= guides like Juran's. Juran defines the basic
quality =ission to be "=eeting the ., quality wants of specific
censumers through specific products."' In a large project =cs:
activities are not directed at repetitively producing the same
product. Therefere, it is not pessible for the "censumers" to
react to a degradation in the quality. The constructing utility'
must be aware that peer Taality will lead : repair er rewcrk te
=eet the safety standards set by the NRC. Since this will lead
to increased costs, 3 ality assurance can lead to ar...
financial impact en the utility when the plant is cc=pleted. The
utility must therefere be aware that the quality assurance
program is a =eans for manage =ent to receive feedback en the
quality pregress of the design and construction cefore the
econc=ic consequences are tec great.

In su==ar/, a Taality assurance program, as applied in the
manufacturing and construction industries at large, is a
=anage=ent tecl which can impreve the quality of the final
product and reduce the ccst of =aking the final product.
Further=cre, quality assurance is the. respcnsibility of the
entire organica:icn. In designing, constructing, and licensing a
nuclear power plant, an effective quality assurance program can
improve the Taality of the as-built plant, centrol the design and
construction precesses to eli=inate cestly =istakes requiring
rework er reinspection, and previde dccumentation confir=ing the
quality of the plant. By meeting the first two ebjectives of the

8 quality mission, reliability and safety, the utility avoids
costly rework, correction Of problems, and in s==e cases the icss
of the entire power plant. Thus, any i=prevement in safety and
reliability autc=atically helps in achieving the third goal of
producing ecenc=ic electricity.

Develcerent of the Rectirements for Nuclear Oualitv Assurance for
Civilian Use of Nuclear Power

In July 1967, the Atc=ic Energy Cc==issicn (AEC) preposed the
first regulation applying to quality assurance. AEC published
for public and industry ce==ent Appendix A to 10 CFR par 50, ,

"General Design criteria fer Nuclear power plants." A=eng the 55
criteria in Appendix A covering plant design, one criterion
required a quality assurance pregram fer certain structures,
systems and cc=penents. Following review, public cc==ents, and

7 Juran, J.M., "Cuality Centrol Handbook," 2nd ed. (New
York, N.Y.: McGraw-Hill Scok Cenpany, Inc., 1961), p.
1-4.
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su'asequent revisions, Appendix A was issued as an effective
regulation in February 1971.

Following publication of the July 1967 draft Of Appendix A, the
Atomic Safety and Licensing Board (ASLB) fer the Zion Operatino
License Hearing noted, in 1968, the lack of AEC requirements and
criteria for quality assurance. The ASLB ruled tnat until the
licensee (cc==enwealth Edison C:=pany) presented a program to
assure quality, and until the AEC developed criteria by which to
judge such a program, the hearings would be halted. Follcwing
the Board's ruling, the.AEC deve10 ped requirements and criteria
for quality assurance programs and prepared a new regulatien,
Appendix B to 10 CFR Part 50, requiring licensees to develop
programs to assure the quality Of nuclear power plant design,
construction and Operation. In the fall cf 1971, 10 CFR 50.34
was =0dified to require a descriptien in the Safety Analysis
Reports of a quality assurance program ce= plying with the
requirements of Appendix B.

'

In Appendix B to 10 CFR 50 the Nuclear Regulatory C =ission
formally defined quality assurance as 00=prising:

all these planned and syste=atic actions...

necessary to prcvide adequate confidence that
a structure, system Or ::=penent will perfor=
satisfactorily in service. Quality assurance
includes quality contr:1 which === prises
these quality assurance actions related to
the physical characteristics of a =aterial,
structure, =c=ponent, er syste= which provide
a means to control the quality of the
=aterial, structure, cc penent, er system to

j predetermined requirements.3

Stated more si= ply, quality assurance can be described as these
actions necessary to assure that a 00=penent er system i=pertant
to safety can perf orm its intended function. The key word here
is safety. A functioning nuclear quality assurance program is

; necessary to assure the health and safety of the general public.

Appendix B listed la criteria that must be a part of the quality
assurance program for safety-related syste=s and ec penents. In
developing these criteria, the AEC relied en the experience of

| the military, especially MIL-Q-9353, the National Aeronautics and
t Space Administration (NASA), and :=ercial nuclear proj ects, as
'

well as the AEC's own nuclear reacter experience. Appendix B was
I published for ce==ent in April 1969 and i=plemented in June. 1970.

In addition to establishing QA regulations (i.e. Appendices A and

8 10 CFR 50, Appendix B, Introducti:n.

'
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B) in the early 1970s, the AEC and industry began issuing
guidance that provided acceptable ways of =eeting the
requirements of the specific regulations. In Cctcher 1971, the
American National Standards Institute (ANSI) issued Standard
N45.2, "Quality Assurance Program Requirements for Nuclear Power
Plants." This standard was subsequently endorsed by the AEC in
Safety Guide 29 (now Regulatory Guide 1.23) in June 1972. In
1973-1974, the AIC issued three guidance dccuments, referred to
as the Rainbow Series WASH documents, for quality assurance in
design and precurement, construction, and operations to help
licensees establish 0A programs. These WASH documents frequently
reference ANSI N45.2. In July 1973, two AEC Comnissioners and
senior AEC staff participated in a series of regicnal c:nferences
with utilities to explain the role of quality assurance in
designing, constructing, and operating nu lear power plants and
the AEC's role in licensing, inspecting, and implenenting
licensee's quality assurance pr: grams. Since 1970, as tne
nuclear industry grew, as experience was gained in nuclear
regulation, and as the need for such guidance was recognized,
many consensus standards and AEC/NRC Regulatory Guides have been
developed and published := address varicus aspects of quality and
quality programs. Again, =cs: cf these Guides endorse the AN3:
standards with miner ccdifications. All cf the ANS: N45.2 Series
standards which are cc :enly applied to the censtruction cf
nuclear power plants had been efficially issued by 1978 -- after
having been available in draft form for ene or scre years prior
to issuance. All of the AEC/NRC Regula:Ory Guides related to
these standards were issued by 1980. Only a few revisiens have
been made to these standards and Regula:Ory Guides since their

I initial issuance.

All of these dccuments, ANS: and ASME standards, Regula:Ory
Guides, and WASH documents, are only guidtnce en acceptable
=etheds of =eeting the requirements of Appendix B. They describe
acceptable =etheds to achieve the basic, long established
cbjectives of a quality assurance pr: gram; the, do net describe
any new requirements for quality assurance pr: grams. The enly
requirement is 10 CFR Appendix B, and Appendix 3 is based en the
program developed by the military in 1950s. Theref:re, the
concept of quality assurance has ne changed significantly f:r
over 25 years.
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2. Peseensibilities and Relatienshics under the OA Procran
This section discusses the general responsibilities of the
applicant utility in developing a QA program and the role of the
NRC in reviewing the applicant's proposed CA program and the
implementation of the program.

Appendix B to 10 CFR 50 states, "The applicant shall be
responcible for the establishment and execution of the quality
assurance program. The applicant =ay delegate to others, such as
contractors, agents, or consultants, the work of establishing and
executing the quality assurance pr: gram, or any part thereef, but
shall retain responsibility therefer." Clearly this places the
responsibility f or quality on the applicant. Mereever, as shown
in Sections 1.1 and 1.2, the achievement of quality is definitely
the responsibility of =anagement, in this case the applicant, and
management cannot abdicate that responsibility. In contrast, the
purpose of the quality assurance Organi:ation is to assure that
the defined quality specifications have been =et. Therefore, the
applicant does not have to be dire: ly involved in a day-: -day
fashion in assuring quality but is ultimately resp:nsible f::
assurance and achievement of quality.

The primary objective of. the NRC's program f:r :ne rance of
quality is to provide assurance :: the NRC, the pu. and :ne
Congress that nuclear power plants that are license: .; eperate
have =e the applicable legal requirements and are designed and
built in a manner censistent with the health and safety of the
public. The NRC achieves this Objective by inspecting tacility
design, constructi0n, and Operati:n (For a thorough description
of the NRC's inspection program see Appendix D. ) . Regarding the
quality assurance program of the applican:/ licensee, the NRC
inspects the program against the requirements cf Appendix 3 and
the commitments made by the applicant in its OA program
description, Chapter 17 of the Safety Analysis Repert.
Following is a general discussion of the applicant's and
contractors' roles and responsibilities in developing and
i=plementing a QA program.

2.1. The Dev.eleerent of the OA Procren

Two NRC authorizations are required by statute before a utility
can build and operate a nuclear power plant:

(1) Before construction =ay begin, the Company =ust ebtain
a Construction permit fr== the NRC. The Construction
permit is issued after NRC review of the C =pany's
application which sets forth the principal safety
features of the site and the plant.

(2) Before nuclear fuel =ay be leaded into a ce=pleted
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nuclear power plant and the plant operated to generate
electricity, the utility must obtain an Cperating
License from the NRC.'

The processes involved in obtaining these authorizations are
similar. The utility submits an application for each
authorization and provides the NRC with a description of the
facility and the plans for its operations, and with financial and
other required information. This includes a detailed technical
analysis of the safety and enviren= ental i= pact of the facility.
Technical and environmental information are submitted in
documents referred to as a Preliminary, and later Final, Safety
Analysis Report (PSAR and FSAR) and in a separate Environmental
Report (ER). Chapter 17 of the Safety Analysis Reports contains
the applicant's descriptien of its CA program.

The development of the SAR is the responsibility of the Project
Manager of the applicant. Generally, the preparation of Chapter
17 is delegated to the Quality Assurance Manager. In Chapter 17
of the application, the applicant must describe hcw each*

criterien of Appendix 3 will be met.

In preparing this description, the applicant has available a
number of guides. The current revision of Regula:Ory Guide 1.70,
"Standard Fer=at and Centent of Safety Analysis Reperts for
Nuclear Power Plants", describes the requested centent and
arrangement of the SAR. This document aids the NRC in reviewing

,

the application because it establishes the location where
required := pics should be addressed and the specific infer =ation
needed by the NRC. NRC document, NUREG-0800, "Standard Review

i Plan for the Review of Safety Analysis Reports for Nuclear Power
Plants", is used by the NRC staff in reviewing the SAR submitted
by the utility. NUREG-0800 is keyed to the forma prescribed in
Regulatory Guide 1.70 and describes the areas to be reviewed and
the NRC acceptance criteria. Chapte r .17 cf NURIG-0800 provides
guidance for the NRC staff review and acceptance of the
applicant's QA program. Representatives from the NRC will
nor= ally meet with the applicant approxi.nately a year in advance

; of tendering the SAR to provide a clear understanding of what is
| expected in the program description and in the implemented

program.

The Standard Review Plan (NUREG 0800) is a valuable guide for the
applicant in preparing the description of the QA program. Among
other items, the document specifies the applicable Regulatory
Guides and NRC Regulations. The acceptance criteria include a
commitment to co ply with the NRC Regulations and the regulatory
positions presented in Regulatory Guides. Provided adequate

,

justification is supplied by the applicant, the NRC may accept
alternatives providing a level of assurance or protection

,

equivaAent to the rece= mended practice.
e
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The Standard Review Plan specifically states that the
requirements of Appendix B to 10 CFR Part 50 apply not only to
the applicant but also to its principal centractors such as the
nuclear steam supply system (NSSS) vender, the architect / engineer
(A/E), constructor, and construction manager. Therefore, the
principal contractors need to have an approved QA program, and
the SAR must also describe how their respective QA programs, in
addition to that of the applicant, will meet each criterion of
Appendix B.

As noted earlier the applicant can delegate portiens of the QA
program. The Standard Review Plan also includes the acceptance
criteria for delegating QA pr: gram tasks. Under these
circumstances, the applicant must describe how it will maintain
responsibility for the overall OA program and how it will
evaluate the perfor:ance of delegated werk. The applicant must
also identify the individuals er organi:ations within its
crgani:ation responsible for the quality of delegated verk.

In summary, the Standard Review Plan provides specific guidance
on how to meet the requirements Of Appendix B and on what to
include in a description Of CA pr: gram meeting these
requirements.

2.2. The Pole of the NPC in the Arelicant's Develer-ent of
the OA Progran

In addition to meeting with the applicant to explain the NRC's
expectations of what an acceptable OA program description should
entail and providing QA program guidance documents, the NRC also
reviews the QA program descripti n and provides conclusions
concerning the applicant's program. The NRC performs its review
both prior to docketing the applica:icn for a Construction Per=it
and after docketing the application.

The pre-docketing review of the QA program description places
particular emphasis on the areas =f organi:ation, QA program,
design control, procurement document *.ntr:1, and audit (each of
these areas is a criterion of Appendix B). The purpose of a pre-
docket review is to ensure the applicant is controlling those
activities which are in progress prior to the receipt of a
Construction Per=it, specifically design and precurement.

The post-decketing review of the PSAR:

covers the QA controls to be applied by the...

applicant and principal contractors to activities that
may affect the quality of structures, syste=s, and
ce=ponents important to safety. These activities
include site testing and evaluation (starting with
evaluation of exposed excavated surfaces, determination
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of site characteristics, and testing), designing,
purchasing, fabricating, constructing, handling,
shipping, storing, cleaning, erecting, installing,-
inspecting, and testing.9

The NRC's review of the QA program described in the application
for an operating license (the FSAR) does not involve evalu gien
of the QA program for the design and construction phate;
therefore, a description for those activities does not need to be
included in the FSAR. However, the applicant is still ccumitted
to perform all remaining design and construction activities in
accordance with the program described in the PSAR. The NRC
review of the FSAR focuses en operational safety. The review
covers both the off-site and en-site " ...QA centrols to be
applied to those activities that may affect the quality of itens
i=portant to safety during the operation, maintenance, and
modification of a nuclear power plant.n.0

.

.

.

i

!

i

i

:

I
1

9 NUREG-0800, Chapter 17.1, Quality Assurance during the
Design and Construction Phases, p. 17.1-2.

10 NUREG-0800, Chapter 17.2, Quality Assurance during the
Operations Phase, p. 17.2-1.

1
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3. DEVELOPMENT OF THE CCMANCHE PEAK QA PROGPR4

This section describes the evolution of the Comanche Peak QA
program. In subsection 3.1, we describe TU's process for
developing and submitting the QA plan, including the implementing
procedures, and the early interactions between TU and the NRC
regarding the plan. Subsections 3.2. and 3.3. describe the QA
program for the design and construction phase of Comanche Peak. g
In these subsections, we focus en the role of TU management and =

| its prime contractors, the Archite:: and Engineer (A-E), the
'

Nuclear Steam Supply System (NSSS) supplier, and the 00nstru::Or
and Construction Manager, in the QA program.

3.1. The Devolerrent of the ?A Precrar Descrirtien Centained
in the Cersnebe Peak PSAR

3.1.1. N Pr0 cess fer Prerarine t h e 'S A Plan

The information presently available pertains to W's development
of the QA program description in the Safety Analysis Report. The
preparation of Chapter 17 cf the SAR is the responsibility of
four principal individuals the Project Manager-Nuclear Plants,-

the Project Engineer, the Pr::e:: Nuclear Engineer, and the
Manager of Quality Assurance.

The Project Manager-Nuclear Plants is responsible for building
and licensing the plant and, theref:re, is ultimately responsible
for the preparation and submissi:n of all licensing documents.
In the area of QA he fulfills this responsibility by providing
final approval of Chapter 17 Of the SAR. In additi0n, he is
responsible for maintaining the interface between TU and the NRC.

The Project Engineer coordinates the preparation and submissien
of all licensing documents and supperts the Proj ect Manager en
licensing matters related to his specific project. The Project
Engineer reviews the SAR and either re:Ortends approval by the
Project Manager or revision by the responsible engineer.

The Project Nuclear Engineer is responsible to the Project
Engineer on all licensing matters, including preparatien of
licensing subnit:als, arrangement of licensing meetings, and
interpretation of NRC requirements and industry 00 des. In the
development of the QA program description, the Project Nuclear
Engineer is only responsible for reviewing the section concerning
operational QA; he is not involved in the review of the
description of the QA program for the design and c:nstruction
phase.

e
The Manager of Quality Assurance is responsible for assuring that
the licensing submittals confcrm to regulatory requirements. He
is directly responsible for the preparation of the description cf
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the QA program for the cperati:nal phase and the description of
the CA program for the constructicn phase, but Only for these
activities specifically undertaken by TU. For these activities
delegated to its prime centracters, the contracters are
responsible for preparing the CA program description to be
submitted in the SAR. The Manager of QA does retain
responsibility for reviewing the CA program descriptiens
developed by the prime centracters.

The preparation of the SAR follows a very simple and basic path.
First, the Project !iucle a r Engineer establishes a schedule f:r
SAR preparatien. The Manager of CA negotiates this schedule with
the Project tiuclear Engineer and then prepares Chapter 17 cf the
SAR in accordance with the negctiated schedule and Regulatory
Guide 1.70, Standard 70r at and Centent of Safety Analysis
Reports f r !iuclear Pcwer Plants, and the Standard Review Plan.
The Project liuclear Engineer reviews the application and submits
it for approval to the Project Engineer. Hewever, if the
descripti0n of the QA pr: gram applies only to the censtructi:n
phase of the project, the Pr: ject liuclear Engineer is bypassed in
the process, allowing the Project Engineer :: receive the
document directly fr:m One Manager of CA. The Pr;j ect Engineer
reviews, revises, and approves the d:cument. The document new is
sent for review and appreval :: the Project Manager-:iuclear
Projects. Although the 0:rperate CA Pr: gram descriptien and the
CA Plan identify the Manager-liuclear Pr:jects as the recipient
and of all liRC c rrespondence, Figure 2.5-1B cf the QAPlan, sender1 shows the Executive Vice President receiving the SAR from
the Project Manager. The Executive Vice President then providesi
final approval and sends the document :: the liRC.

Any questiens by the tiRC c:ncerning the applicatien are reviewed
by the Project Manager who then passes the guestiens along to the
Project liuclear Engineer. Responses to these questions are
prepared following the same path described abcVe,

3.1.2. Devel:erent of the OA Precrar Descrirtion and
Precedures

As described in Sectien 5.5.4.1.1, en February 15, 1973, tiRC
i persennel held the initial TU C:rporate Management Meeting.12
| The purpose of the .eeting was to provide TU with a general

introduction to the licensing and regulatory process and the
tiRC's syste=s . The tiRC also explained specific requirements in
several areas including quality assurance. The discussion of the

I

i 11 CPSES Quality Assurance Plan, Effective April 25, 1974,
p. TUD 00311303.

( 33

,

Inspection Report 73-01, February 15, 2973."

!
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.

Appendix B requirements for a QA program C0vered:
o The responsibilities of licensees,
o Degree of involvement by the licensee.
o Independence of the QA crganization,
o Involvement in the vender programs.
o Audit progra=s.
o Progra=s for corrective actions,
o Establishment of permanent documentation.13

The NRC e=phasi:ed the importance it places On QA/QC re Ords in
confirming the quality of the plant.

Because design and procurement activities are already underway
before the NRC reviews and approves an applicant's description of
its QA program in the PSAR, the NRO requires a pre-decketing
inspection of the quality a s su r,a nc e progra= to ensure a
satisfactory program is in place. ' However, this requirement
applied only to applications submitted af ter Septe:qber 1, 1973,
and the TU application was docketed July 20, 1973. D Therefore,
the NRC performed several inspe::icns prior to issuing a
construction permit to determine "whether Or not "L'G CO had (a)
perfor:ed the necessary planning and scheduling to assure the
timely develep=ent and implementation of the quality assurance
program, and (b) established and i plemented these aspe :s Of the
quality assurance program cencerning PSAR development, design,
and procurement which are censistent with AEC requirements and
the status of the proje :."16

the fdr such insee :icn fr0= December 3The NRC conducted 1973.v.,st .

*' The NRC found several deficienciesthrough December 6,

with the TU QA program and issued a violation. Cn February 21,
1974, TU issued its response := this report. As a result of the
NRC's comments TU made major revisiens to its QA Plan,,

especially to the Auditing and Procurement Adminstration
procedures. The QA Plan new stated that all precedures meet the
requirement and intent of the applicable provisiens of ANSI:
N45.2, N45.2.9, N45.2.11, N45.2.12, and N4 5. 2 .13 . Also, the

,

Quality Surveillance Committee became responsible for reviewing
the management of the QA program and progrs= effectiveness.

13 Inspection Repor 73-01, February 15, 1973, p. 4.

14 NUREG 0800, Standard Review Plan for Safety Analysis
; 'Re po rt s , November 1975.

15 Inspection Report 50-445-73-02, January 7, 1974.
i

l 16 Inspection Report 50-445-73-02, January 7, 1974, p. 4.

17 Inspection Report 73-02, January 7, 1974.
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TU's response closed cut uny of the expressed NRC concerns;
however, the NRC still felt several issues were not
satisfactorily addressed.13 The NRC requested that TU:

c change the CA Plan =ccifiers "app'.icable provisions of"
to clearly state that all activities affe :ing gaality
will be in c:mpliance with ANSI N45.2, N45.2.9,
N45.2.10, N45.2.11, N45.2.12, and N45.2.13;

e Revise the c:rrespondence drawing, document, and file
centrol precedure to describe the handling of quality
assurance documents; and

c Assure that all precedures pertaining to the CA Plan,-

such as mini =um job qualifications and training of
personnel performing quality work, are included er
referenced in the QA Plan.

TU made the appropriate additi ns and , revisions and the NRC
closed cut these ite=s en June 23, 1974. 9 These were the las
concerns the NRC raised prior to the issuance of the construction
permit concerning TU's CA Pr: gram. Mcwever, the NRC still had
several cencerns over the QA pr:grans of Gibbs & Hill and Brown &
Rect. The NRC fcund that G&M's CA policy and preceduros were
inadequate fer the status Of the project and CA pr: gram dec =ents
did not adequately c:mmit to er address the ANSI N15.2
standards.20 As a result of this finding, G&H =ade major
ravisions to its CA manuals including committing to the ANS!

was closed durin2 hv NRC inspections ofstandards. This ,iten -

December 6, 1974.,-'

I The NRC also noted in Inspection Report 74-02 that B&R's QA
Manual was undergoing revisions because TU found the manual did
not sufficiently address the require =ents of Appendix B to 10 CFR
50 and ANSI N45.2. TU approved the revisions to the B&R QA
Prcgram Manual and the NRC closed this issue in Februar/ 1975.42

,
' This ite: had the potential fer delaying the start of work

following the issuance of a c nstruction permit for C =8nche* *
peak. The NRC stated in Inspection Reper: 74-05 that the B&R QA
Program Manual must be approved and issued for use prior to any
work to be done under the I.WA-2 er a constructi n permit.23

18 Inspection Repcrt 74-01, March 19, 1974.

19 Inspection Reper: 74-02, July 11, 1974.

20 Ibid.

21 Inspection Report 74-05, December 16, 1974.

22 Inspection Reper: 75-04, Febr.2ary 13, 1975.

23 Inspection Reper: 74-05, December 16, 1974.
'
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B&R was also experiencing problems with the develep=ent of their
QA/QC procedures. The liRC fcund a deficiency in Brown R=ot's
centrol of changes to and issuance of CA/CC procedures.2',& As a
result, TU requested that:

B&R review their c0==itments f r preparation of written,

QA/QC and construction precedures, the requirenants f:r
such precedures and that they review the preparation

; schedule for :imely preparati:n. Moreover, the letter
requested that B&R schedule and audit of their field
eperatiens to assure the CA systems are established al.d<

tha: the required QA/AC sic) and ::nstrue:10n
procedures are available pri:r to the ini,t_iati:n of
work activities en any safety related items. D

Based en the above Orrective a :icns, the NRC considered the
issue resolved in December of 1974.

This -se::icn has specifically focused en the early stages cf the
progra= to try to establish if the progra= go: started en the
right foot er if much of the early werk was performed without the
use of appr:ved manuals, ins t:".:::icns , er precedures thereby
rendering the quality of the V:rk indeterminate in the eyes of
the NRC. Cbviously, the project did experience problems with the
ti=ely develep=ent of OA precedures and plans. The desien of the
plant was appr=ximately 40% ce=plete, acc rding to TU26, 3efere
all of the necessary design cen:r:1 precedures had been issued.
Sections 5.3.2 and 5.5.4 of this report present additional
discussion of the NRC's views en the C :anche Peak QA program.

| Further developments in the QA pr: gram are discussed in See:10ns
3.3, 4.1 and 4.2 of this Appendix.!

;

3.2. The Conanche Peak OA Precran,

,

1
i The description of the quality assurance program for Comanche
; Peak Steam Electric Station is :ntained in Chapter 17 of the

| PSAR. This description provides a bread everview of the program.
: The program is based en two decu=ents referenced in the PSAR-

the TUGCO/TUSI Corporate QA Program and the CPSIS QA Plan. The1

Coicorate OA Procran manual establishes the quality requirements
for the project, and the OA Plan interprets these requirementsi

! and defines specific procedures, methods, and techniques to meet
the quality requirements.

;

24; Inspection Reper: 74-04, November 19, 1974.
,

1

25 Inspection Report 74-05, December 16, 1974, p. 10.
:

| 26 Inspection Report 74-05, Cecember 16, 1974, p. 5.
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The design and construction of the Comanche Peak plant is divided
among four principal gr:ups, TU, Gibbs and Hill (G&H), 3r:wn and
R0ct (3&R), and Westinghcuse. TU maintains overall responsi-
bility for all activities, including design, pr curement, fabri-
cation, and constructien, during the entire life of the project.
As the A-E, G&H directs and guides engineering, design, and
precurement. G&H aise performed certain CA/QC surveillance
functions. B&R as the constructor and constru :icn manager for
the project was the focal peint f:r all ::nstru :icn activities.
Westinghouse was the nuclear steam supply system supplier. TU
divided the responsibility for quality assurance a=cng each of
these groups.

The TU CA program, as underste d by the NRC, established
essentially three levels for quality assurance anc ::ntr:1:

(1) the crgani:stien responsible for services,
structures, c =penents, and materials shall aise
be responsible for providing the ass ciated

| inspection ser / ices:
(2) in additien :: inspe::icn ser/ ices, each principal

centract:r shall provide a surveillance er audit
function by an independent Organi:sti:n and

(3) the applicant :TU) will pr: vide c:mprehensive
surveillance and audit func.tions including
centinueus ensite surveillance.v'

Following is a descripticn of the roles each of these
organizations and their respective personnel had in the quality
assurance pr gram for C manche Peak during three separate
pericds.28 We chose the periods to be pre 1978, 1978 to 1984,
and 1984 to present. Tne first period encempasses the early
development of the QA Program and plan, the pSAR, and the FSAR.
The discussion in this peried includes the CA pr: grams of TU and
its prime centracters while in the later two perieds the

| discussion f cuses primarily en TU's CA pr: gram. In 1978, two
activities resulted in significant alterations Oc the structure'

of the QA Program; TU teck ever management respcnsibility of site
QA/QC activities, and MAC issued its report en the TU QA program'

| resulting in several mcdifications to the program. The final
period was chosen to coincide with the mmencement of the
Technical Review Team Inspe icns and the heating up of the ASL3
cperating license hearing. These perieds roughly correspend to

27 Comanche Peak Safety Evaluation Repert, September 3,

1974, pp. 17-5 through 17-6.

28 This descriptien is based on the inf rmation contained
in the Comanche Peak PSAR, the CPSES CA Plan and the
TUGCO/TUSI Corporate CA Pr: gram.
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the Phase I, Phase II, and Phase ::: period, discussed in Section
5 of this report.

3.2.1. Pre 197929

Ill
The responsibil'ity for the QA pregram starts at the tcp of the TU
organi:ation. The President of TUSI authorized the QA progrtm,
and thus, committed the organi:ation to a quality program. The
Vice President Design and C:nstruction, who reports to the-

President, maintains everall responsibility for power plant
projects and assures conformance to the established QA program.
Although these individuals retain ultimate responsibility for the
project, the individuals directly involved in the assurance and
achievement of quality are the Pr:j ect Manager, Nuclear Plants,
the Project Engineer, and the Manager, Quality Assurance.

The Project Manager, Nuclear Plants, is responsible for the
enginscring, design, procurement, and e nstruction of all nuclear
plants. The Project Manager assures conformance of TU,
contracters, and venders with the TU and pr0j ect QA plans. In
addition, the Proje:: Manager reviews all licensing applicati:ns;
therefore, he is respensLble f:: assuring the QA program meets
all licensing requirements. The Freject Manager repcrts to the
Vice President - Design and COnstru::1:n.

The Project Engineer is a member Of the administrative staff of
the Project Manager, Nuclear Plants. The Project Engineer is the
technical director and administra:Or of the plant. He serves in
a similar function as the Project Manager but he is only
responsible for his specific facility. He identifies the
necessary licenses and supervises the submittal of all license
applications. In addition, he is responsible for assuring

~

'

project confor=ance with the TU and proje:: QA plans.

The Manager of Quality Assurance is responsible for the
development, implementation, and surveillance of the W QA
Program and the CPSES QA Plan. With the assistance of his staff
and two committees, he monitors the perfer=ance of QA activities
conducted by TU and its principal centractors, subcontractors, ,

i and vendors. The Manager of QA and his engineering staff have
! the authority to stop work in engineering, design, and

construction. He reports en all administrative and technical
matters to the President of TUS: and en certain appropriate,

; issues to the Project Manager, Nuclear Pr:jects. This reporting
'

relationship exists in order to isolate the Manager of QA frem
cost and schedule influences. In addition, the Manager of QA

29 This corresponds roughly to Phase I, as described in
Section 5.2 of this report.
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meets with the President and the Project Manager on a routine
basis to review the perf er=ance of the proj ect CA pr: gram and to
address future QA plans.

The Design Review C =ittee and the quality Surveillance
Committee assist in the execution of the CA program. The Design
Review Committee serves as an extension of the Project Engineer,
who chairs the =ittee. The cemittee, in conjunction with the
A-E, establishes the design criteria and reviews design criteria
for ce=pliance with the required quality, codes, standards,
safety requirements, e:0. The 00=ittee , which includes tne CA
Manager and other appr:priate engineers, meets m:nthly and
reports to the Project Manager of Nuclear Pr:jects.

The Quality Surveillance C:=ittee ser/es as an extensien of the
Manager of QA, who also chairs the ce=ittee. The ce=ittee
monitors and audits the CA/CC programs of the A-E, equipment
vendors, constructor, and subcentrac: Ors. The committee is
responsible for assuring the plant is designed and constructed to
appropriate quality levels. Each member of this c:=mittee is
responsible for reperting his evaluati:n of the program er plan
for which he had i=plementing responsibility. The results of the
00=mittee's quarterly meetings are reported thr ugh the Manager
of CA to the President Of !"S .

EMi
Gibbs & Hill was responsible for providing engineering project

: =anagement for the everall C::anche Peak Project and design and
j procurement services for the balance of plant. This included
~

providing licensing suppert, cenceptual design, drawings,
specifications, bid evaluation, and QA for design and precurement-

; and QA surveillance of venders and c:nstructi:n site activities.
The G&H Project Manager directs and guides engineering, design,

,

I and precurement for C:=anche Peak. He also ensures that QC

|
precedures are c0= plied with and enf=rced. To meet their quality
goals and requirements, G&H maintains a separate CA Cepartment.,

The department devel=ps detailed QA precedures, audits
engineering and design functions, and inspects site work and
vendors. The CA Manager heads this department, and he reports :=
an Executive Vice President.

The QA department contains three subgroups, the Design Review
Committee, the Vender Surveillance Group, and the Site
Surveillance Group. The Design Review Group is ce= prised of
senior engineers who review G&H originated design work as well as

, design documents for syste=s which interface with G&H syste=s and
' are prepared by other cu: side organi:ations. The group also

audits engineering and design activities. The QA Manager chairs
i this c=mmittee. The Vender Surveillance Group is ce= prised of QA

3 engineers and technicians experienced in factory processes,
! =aterial ce rtification, and welding. This group periodically
.

1 -
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audits venders' sheps and, if necessary, performs continuous
surveillance. The site surveillance Group is comprised of
technical personnel experienced in construction and QA. This
group prepares QA surveillance procedures for erection,
fabrication, construction, and installation of safety related
equipment. The group also moniters site CA/QC and construction
for ce=pliance with quality require =cnts.

EE
As the constructor and constructi:n manager, Brown and Rect is
responsible for assuring the quality of all construction

;

activities. The activities ::vered by B&R's QA/QC program!

include field procurement, fabricating, manufacturing,
inspecting, cleaning, and testing. The B&R c=ployee responsible
for all c=nstruction activities is the Proje : Manager. The
responsibility for assuring the plan is constructed to the
required quality belongs to the Site Pr:je:: CA Manager.

The Site QA Manager reports to a E&R orporate QA Manager en
issues relating to quality assurance, quality centrol and
personnel administration, and he : Ordinates with the Project
Manager en general proje : ad=inistration and policy. The Site
QA Organization consists of 00 inspe::icn personnel who report Oc
a QC Engineer who in turn reports : the CA Manager. The site CA
staff are experienced in the areas of ... ....a1, mechani:al,
welding, electrical engineering, and inspe::icn. The site QA
organi:ation is acecuntable to the ::rperate QA group and also Oc
W's site Surveillance Group.

,;

The B&R site QA Organi:ation has the resp:nsibility and the
; authority by d cu=ented precedures :::
,

! (1) approve various phases Of werk before actual werk
is initiated,

(2) pr=hibit the use of materials, equipment er
ec=penents that do no confor= to requirements,

(3) s:cp any work not being done in accordance with.

plans, precedures, or specificati:ns, andi

(4) require the re=cval of faulty construction with
prior approval fre= the QA =anager.30

i The corporate QA Manager has the resp:nsibility for vender
surveillance, audits, and shop inspecti:n.'

Reports of the QA activities of B&R are sent Oc the TU QA Manager
and the B&R Senior Vice President for Power Engineering and
Construction. Audit results are sent Oc TU, B&R, and G&M
management.

30 cc=anche Peak Safety Evaluation Report, September 3,

1974, p. 17-14.
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westincheuse
Westinghouse was respcnsible for designing, engineering,
manufacturing, and delivering two nuclear stea= supply systems
(NSSSs). In additien to assuring the quality of these
activities, Westinghouse also was respcnsible for design
verification in this area.

The Westinghouse quality assurance program is included in the
PSAR by referen;e to the Westinghouse T pical Reper WCAP 8370,
"Quality Assurance Plan Westinghouse Nuclear Energy Syste=s."
Because of its extensive experience as a NSSS supplier,
Westinghouse functioned sc=ewhat independently fr== the other
pri=e centrac crs. However, there is interaction between the A-E
and Westinghouse because the NSSS, al:ng with the turbine
generaters, for= the basis for the final plan, design.

The Product Assurance Oepartment of Westinghouse Pressurized
Water React:rs Sv.ste=s Oivision has the responsibili v. f:r
developing quality cent:01 requirements and precedures for the
NSSS and assuring these requirements and pr:cedures are followed.
The Pr duct Assurance Department is en the same Organi:ational
level as other =aj er departments within this division, and its
manager reports directly := the Division General Manager. The
department contains two gr:ups: (1) the Product Assurance Systens
Grcup which is responsible f:r records management and quality and
reliability engineering and (2) the QA 3r:up which is respensible
for internal and external QA surveillance.
Westinghcuse maintains three levels : centr:1 to evaluate its CA
progrs=.

At the first level, process audits are conducted by
Nuclear Energy Division and by other divisions to
assure functional areas are adequately considered. At
the second level is the WNES (Westinghouse Nuclear
Energy Syste=s) CA C:==ittee, providing WNES =anage=en
assurance that QA policies and practices of the
division result in pr: ducts and services that meet
safety and reliability requirements. A: the third
level is the Headquarter's quality Centr:1 Staff,
organizationally independent fr = the ;iestinghcuse
Power Syste=s C =pany reporting directly to
Westinghouse corporate management en the effectiveness
of the QA progra=s of all divisions in the
corporation.3

I

31 Ibid., p. 17-12.
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3.2.2. 1978 to 1984 32
,

As a result of TU taking over technical manage =ent of site CA/QC
from B&R (except for activities under the jurisdiction of ASME33
Section III) and the issuance of the MAC Report on the TUGOO QA
Progra Audits 34, the QA Program underwent several changes.

As a result of these changes, the TUG 00 Executive Vice President
and General Manager maintained ulti=ately responsibility for One
entire QA program. He'was to =enitor program activities and
effectiveness by reviewing audit reperts, inspection reports,
design reviews, and briefings with the Manager, CA. TU divided
the responsibility for the actual quality of the project a=eng
three entities, the Design Review 00==10:ee, the GA Division, and
the Project Management Office.

The Project Management office : Ordinates and controls all

engineering, procure =ent and construction activities and
=aintains direct responsibility f er centrol of project ces and
schedule. This departmen ensures that all proj ect activities
are conducted in accordance with the quality requirements. The
TUSI General Manager along with a :ntra::ed General Manager head
this office. There is also a CPSES Resident Manager vno retains
the above responsibilities with regards := site a ivities. The
General Managers report to the TUS: Executive Vice President.

The responsibilities of the Design Review 0:==ittee did net
change. The ce==ittee, in conjun::len with the A-E, establishes
the design criteria and reviews design criteria for 00=pliance
with the required quality, codes, standards, safety require =ents,
etc. The Chairman of the CO:=ittee is the Manager, Nuclear
Services. Other = embers include the Mana:er, CA, the General
Superintendent, and the TUSI Proje:: General Manager.

The Manager, QA, heads the CA Divisi:n. Tho.:nly significant
change to his jcb function involves the dissolutien of the
Quality Surveillance C ==ittee which the CA Manager previcusly
chaired. TU incorrectly disbanded this ce==ittee, in response to
ce==ents made in the 1978 MAC Audit Report that TU =anagement
should be more reutinely involved in pr:ble resolution. TU
revised the FSAR to incorporate this change and stated that
henceforth manage =ent attention will be =aintained by not less

32 This corresponds roughly to Phase ::, as discussed in
Section 5.2 of this report.

33 Letter fr0= R.J. Gary (W G00) to J.G. Munisteri (Br0wn
& Root), January 3, 1978.

34 Manage =ent Analysis C:=pany Rep 0r On the TUGCO QA
Progra Audit, May 17, 1978.
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than quarterly meetings of the Manager, QA, and the TUCCO
Executive Vice President and General Manager.33 The Manager, CA,
also meets en a regular basis with One Project Manager, Nuclear
Plants, and the TUS: Project General Manager, and supervises the
Resident QA Engineer at G&H's effices in New York and the CPSES i

Site QA Super /iser.

The Resident QA Engineer at the GLH New York offices was
responsible for assuring implementati:n of the QA function at
G&H. He had st:p work authority and maintained final approval
authority over all technical aspe :s Of G&H CA activities.

,

The Site CA Superviser i=plemented the CA program at the site.
His responsibilities included writing CA pr:cedures, training
site QA/CC personnel, and evaluating program effe :iveness. In
1978, he also became responsible for the technical supervision of
site QA and CC in all areas except ASME C:de Work, which was
still B&R's respcnsibility. The TUGOC/G&H staff and B&R Site CA
& QC Managers assisted him in these attivities. The change in
1973 came as a resul: ef TU taking ever this responsibility frc=
B&R.

For technical and administrative supervisi0n of ASME C de work
and for administrative supervision in all c:her areas the B&R
Site QA & CC Managers reportad :: the B&R CA Manager. For
technical, ncn-ASME Work, they reported to the TUGCC Site CA
Superviser. The TUCCO CA Manager resolved disagreements between
B&R Site QA and CC Managers and the TUGCO Site CA Superviser.

I
Althcugh the FSAR was never revised := state that the CPSES CA
Plan was no lenger in use, the CA Plan seens to disappear frc=
existence during this period. AT' S and ASPEN do not have any
entries for the QA Plan during thia time period, er if they de, :
the actual dccument pr:duced is the Corporate QA Program Manual.
Furthermore, the Lcbbin Report, issued in 1932, ce==en en the
nonexistence of a QA Plan f or Cesign and C nstruction.3',ts

It is not clear what pr =pted the assumed eliminatien of the CA
Plan. The 1973 MAC audit reper: c:=nented en the complex *and
confusing array of decu=ents describing and defining the QA
Program for C :anche Peak, the CPSES SAR, the Corporate QA
Program Manual, the CPSES CA Plan, and the CA Manuals fer the
pri=e centracters. TU's respense : the MAC Repert s:stes that
the QA Plan is being revised but makes nc mentien cf eliminating

35 Final Safety Analysis Report, Amendment 4, January 31,
1979.

36 Review of the Quality Assurance Program for the Design
and Construction of the C:manche Peak Steam Electric
Station, F.B. I.chbin, February 4, 1982. ;
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the document.

The change in management responsibility for site QA/QC is ancther
possible reason for the elimination of the document. TU =ay have
decided to pr: duce separate i=plementing precedures now that they
have site QA/QC =anagement responsibility. In 1978 the first
distinct QA procedures, which are separate frc= the CA Plan,
appear. The precedures, however, appear to be drawn directly
fr== the QA Plan with little or n0 modifications.

--

3.2.3 1994 to Presert"'

The ASLB hearings and the resulting investigati:ns, the TRT
inspe iens, SRT inspe: icns, e::,, mark the beginning of the
final stage of CA program evolution. The documents describing
the QA program are the QA Program Manual and the CA Plan. (The
QA Plan reappears with Revisien 5 to the Plan dated 7/31/84.)
Tne QA Plan in a vastly different document than the Plan issued
in 1977. The new Plan consists Of 21 se::icns with the first 18
addressing the criteria of Appendix 3. Each section consists of
approximately one paragraph stating that precedures will be
prepared to address the specific.:riterien and may also descripe

r
' two or three specifi: :: pics Or a :ivities the precedure will

address er include. This Plan is in marked centras: to the
earlier Plan which contained 4 se::icns, Crgani:ation, Pr:je :
Engineering, Site CA Constructi:n Surveillance, and Auditing,
ce= prised of detailed procedures. The QA Plan is new
approximately 50 pages while earlier versions were in excess of
400 pages.

,

I

The Corporate QA Program Manual was also trin=ed (in 1982 we'

believe) frc= 140 pages and 9 se::icns to less than 30 pages and
2 sections with 2 appendices. The new se::icns are Introduction
and QA Program and the appendices are Corporate Organi:ations and
Corporate organi:ation Activities. This manual basically serves
to describe the responsibilities of the senior TU officials
active in the QA program.

|

|

The Project Manage =ent gr:up's responsibilities are similar to
those previously described; it is only the titles of the,

I positions that have changed. The group has responsibility for
design, constructicn, precurement, and modification Of CPSES, and
for =aintaining st and schadule ::ntrol of the pr0 ject. The
Vice President Engineering and Construction, who also serves as
the CPSES Project General Manager, heads the Project Manage =ent
group, and he reports to the TUGCO Executive Vice President,

( 37 This corresponds roughly to Phase !!!, as discussed in
| Section 5.2 Of this repert.
!
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Nuclear Engineering and Cperations. The V.P. Engineering and
C nstruction is located at the site and he assures c =pliance of
design, precure=ent, and constru::icn activities with the quality
require =ents. His staff includes Directors of Engineering,
Projects, and Construction.

The QA Division was and is respensible for development, assurance
of i=ple=entatien, =anage=ent, and surveillance cf the CA * 'Ogra=
f:r design and construction. In 1934 the QA Division consisted
of the Manager, QA, the Super /iser CA Ser/ ices, and the
Superviser vender C:=pliance who are located a: the hc=e Offi:e
in Dallas and the Super /is:: Cuality Engineering, the Site qA
Manager, and the Br0wn & Rect Pr: ject CA Manager who are 10cated
at the site. The resp:nsibilities of the Manager, QA, were
similar to these described previcusly. He new reperts : the
V.P. Nuclear Cperati:ns for review and evaluation of CA progrs=
effectiveness. All of the above identified = embers cf the CA
Division, except for the B&R CA Manager, report directly 0 the
Manager, QA. The B&R OA Manager repcrted : the TU Site CA
Manager for activities 0:ner than ASME :: werk.

The responsibilities cf the Super /iser CA Ser/ ices included:
o Determinin~9 the adec.ua:V. Of Or:0csed c:rrective

. .

acti ns,
o Maintaining the CA Plan and Chapter 17 cf the SAR,

Verifying TUGC -Callas CA persennel training,o
o Reviewing and evaluating : des, standards, regulations,

and regulatory guides f:r applicability Oc the project,
and

o Preparing 10 CFR 50.55e reports.

The responsibilities Of the Superviser Vender C:=pliance
included:

o Surveillance Of hardware during =anuf acture and
:
| o Performance of final release inscection bef re

-

t

! ship =ent.
l
i

The respensibilities cf the Superviser cuality Engineering
.

includad:
o Assisting CA Ser/ ices en technical audits,
o Providing sta ti.stical expertise in reviewing sa=pling

. pr:grs=s,

f o Reviewing purchase Orders f:r inclusion of the

appropriate CA criteria,
Develeping site QA/QC procedures and instructions,! o
Training site QA/cc persennel, and' o

o Reviewing design and engineering packages for major
,

| =cdifications.
1

I The responsibilities of the Site QA Manager included:
| Super /ising site QA/CC and sur/eillance,o

o Assisting the Manager, CA, in the develep=ent andI
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implementation of the CPSES QA Plan for design,
engineering, and censtruction, and

o Coordinating site QA/QC functions.

Subsequently, in 1986, the structure of the QA Division was
changed. A QA Division was formed and was headed by a Director
of QA. Reporting to the QA Director are a Manager, CA, a Manager,
QC, and a Manager, Operations QA. All three of the Managers are
located at the CPSES site. The Director, CA, has ultimate
responsibility for all quality related activities. A=cng his
responsibilities are:

o Developing the QA Progra= and Plan,
o Establishing means for i=plementing indo rination and

training program,
o Defining responsibilities of his persennel, and
o Providing regular QA program activity updates to the

Senior Management Overview C:: ittee.

The Director reports to the Vice President, Nuclear Engineering
and operations.

The Manager, QA, is responsible for ver'ifiestien of everall
conformance to the QA Program and Plan. His specific
responsibilities include:

o Perferning audits,
o Developing the QA Plan and Chapter 17 of the SAR,
o Verifying training of *UGCo-Dallas QA personnel,
o Interpreting industry cedes, standards, regulations,

etc., for their applicability to the project,
o Performing and coordinating surveillance of

constraction and hardware during =anuf acture,
o Preparing surveillance precedures,
o Reviewing proposed corrective actiens,
o Reviewing precurement docu=entation f:r appropriate QA

criteria, and
o Evaluating QA program effectiveness.

The Manager, QC, i=plements the OA Plan and provides technical
supervision of site QC efforts i.n all areas ex=1uding ASME Code
work, which is the responsibility Of B&R. His responsibilities
include:

o Developing precedures to assure the i=plementation of
site QC activities,

o Assisting in the develeprent of the QA Plan for site
constraction and engineering,

o Assisting in evaluation of site QC effectiveness,
o Supervising the site construction Quality Engineering

staff, and
o Training site QC personnel.
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..

The Manager, operations CA, has no direct respensibility for
design and construction; therefore, a discussion of his role is
beyond the scope of this repert.

. 3.3 Interface Centrol between and within TU and Its Prine
' Centracters

A large construction project, such as a nuclear power plant,
involves many centracters, v end'O rs , and designers. When one of
the organi:ations involved exchanges inf:=ation with another it
is said to have an interface with the other organi:ation. In
many cases the cutput of cne crgani:ation (such as a design
drawing c =pleted by Gibbs and Hill) is the input to ancther
organization (such as to Br0wn and Rcot for construction cf the
system). The inf =ati0n ficvs both directiens when the cutput
is not sufficient withcut explanation or revision. It is
extremely important for the construe:::s, engineers, and

,

i licensing persennel to have current inf:r=ation, drawings, etc.
; For example, the A-I cannet design much of the main steam system

without knowledge of the cesign specificatiens for the NSSS.'

Therefore, a system for c:ntrolling interfaces is necessary ::
insure that the 00gni: ant vender, contracter, and TU perscnnel
receive adequate and accurate infomation. Furthe =c re , there
needs to be a system to meni:Or these interactions. To,

acce=plish this task, TU established wich each of its centracters
a division of responsibility covering all phases of the project
and identified individuals responsible for coordinating all

3external interfaces. Table A3-1 * shows this division of.

responsibility and identifies crgani.:stions responsible for'

: surveillance.
1

As Table A3-1 displays, the TU Project Manager of Nuclear
Projects is responsible for controlling all interfaces between TU
and its contractors. The Project Manager is thus respensible for;

; document centrol for all entities which have an engineering er
; design function. Accordingly, all prime centracter engineering
'

documents are to be received by TU, reviewed, distributed and
superseded in acccrdance with precedures approved by the Project
Manager. In addition, the Project Manager is to provide similar

:' controls for all external correspendence. The TU Manager of QA
is responsible for =enitoring this activity f or confc=ance with
the established centrols and for reporting any deficiencies in

;

,

|

38 Table 6-1 is a reproduction of Table 2.1 of the
TUGCO/TUSI Corporate CA Program Manual, Revision 0,

i August 1, 1973.
1
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implementation or effectiveness. As shown by Table A3-1, si=ilar
responsibilities are established for interface control for the
other prime contractors. In addition, TU has secondary
responsibility for surveillance of contractor control of

. interfaces. -
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Tr.ble A1-1
INTERFACE CONTROL AND OA RESPONSIBILITY

(TUSI and Prime Contractors)

Interface Interface
*

Interface Control Surveillance
orcanizations n Esseonsibility Prirary Secendary'

TUSI Internal TUSI-FM TUSI-QA .

GH Internal GH-FM GH-QA TUSI-QA
' W Internal W-FM W-QA TUSI-QA

BR Internal BR-FM BR-QA TUSI-QA
TUSI-GH External TUSI-FM TUSI-QA
TUSI-W External TUSI-FM TUSI-QA
TUSI-BR External TUSI-FM TUSI-QA
TUSI - External TUSI-FM TUSI-QA,

Consultant
GH-W External GH-FM GH-QA TUSI-QA
GH-BR External GH-FM GH-QA TUSI-QA
W-BR External TUSI-FM TUSI-QA

Legend:
PM - Project Manager
TUSI - Texas Utilities Services Inc.
GH - Gibbs & Hill
BR - Brown & Root-
W - Westinghouse

i
4

:

i
!

J

i

|
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4. STAFFING AND TRAINING OF THE QA FUNCTICN AT CCMANCHE PEAK

4.1. PSAR Cennitnents for Cualificatien and Trainine of CA
Persentual

The only TU cc=mitments in the PSAR in the area of QA personnel
and training are in the PSAR description of the CA program. The
PSAR lists the required qualifications for only three key
individuals -the TUSI QA Manager, the Gibbs and Hill (G&H) QA
Manager, and the Brown'and Rect (B&R) C0rporate QA Manager. The
minimum qualifications f:: each fellew:

TUsI OA Manacer
o Minimum of 10 years experience in design, construction.

or cperations cf pcwer plants,
o College degree in an engineering discipline (BS

mini =um),
o De=enstrated ability :: manage pecple and projects,
o Knewledge of QA requirements for nuclear plants, and
o Registered Pr:fessional Engineer.

G&M OA Manacer
o Engineering degree,
o Minimum of 10. years of engineering experience,
o Pri=r responsible centr:1 of the CA program for

essentially the entire design, engineering,
precure=ent, and constructi:n phases of at least one
nuclear pcwer plant, and

o Minimum of 5 years of experience in nuclear and power
quality assurance activities.

B&R C Norate OA Manecer
o College degree in an engineering discipline frem an

accredited university, cellege or technical institute,
o lo years engineering of quality centrol experience,
o Technical, supe:. scry, and =anagement experience in

field of QA/QC, and
o De=enstrated administrative and management

effectiveness in i=plementing a quality assurance
program.39

Neither the CPSES . QA Plan nor the C0rporate QA Program centain
any additional qualification requirements; however, the CPSES QA
Plan, as it existed in 1975, does descrihe the training required
for QA personnel.

The QA Plan states that the Manager, Quality Assurance, was
responsible for develeping and implementing a program for

39 CPSES Preliminary Safety Analysis Report, A=endment 5,
April 5, 1974.
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training QA persennel. The Manager, QA, held QA training
sessions, made reading and study assignments, and authorized
seminar and training attendance. The training would cover as a
minimum:

o 10 CFR 50, Appendix 3,
o Industry codes and standards,
o NRC Regulations and Regula:Ory Guides,
o Chapter 17 of the PSAR and FSAR,
o Corporate CA Progrs=, and
o CPSES QA Plan.

The QA Plan stated that this training must to ::=pleted within
two years after employman: as a member of the CA crgani:atien.
During the training period, the Manager, CA, determined the
activities that a QA e=pl:yee oculd perfer=,

As discussed in section 3.1, TU revised the CA Plan in 1978 to be
a much = ore general =anual which no longer addressed specific
activities such as indoctrinati:n and training of QA persennel.
These activities were new :: be ::vered by specific precedures.
The precedure describing =ini=um training require =ents was issued
on May 30, 1978. This pr:cedure, "Training of Inspe: len and
Testing Persennel," Rev. O, did n:t differ greatly fr:= the
requirements previously described in the QA Plan. The
responsibility for tra:.ning new rested with the W site QA
Supervisor. The Site Superviser was also resp:nsible for
administering examinations; however, the procedure did not
identify a require =ent for examinatiens. The precedure also
mentioned that on-the-jeb training must be under the direct
supervision of a qualified inspe:::r, but again, the precedure
does not detail what en-the-jeb training is required.

Although the current training pr::edure, Revision 22, dated
August 21, 1986, is much ::re prescriptive about documentation
requirements, the basic requirements of the precedure have not
changed tremendeusly since 1973. The precedure does describe in
much greater detail the process f:r creating . an examination,
passing examina icn grades, and specifi :n-the-jeb training
inspection activities. Revisi:n 4 to the precedure did include
one significan: change - training must be :: pleted within sixty
days of employment. In additi:n, althcugh the title of the
position responsible for the training progra= changed throughout
time, the responsible individual was always the head Of the TU
site QA/QC staff. Many of these changes were =ade in response to
NRC findings.

The only other significant change to the training and
qualification precedure was in the area of qualification
requirements for inspection personnel. Revision 10 to the

procedure, issued Neve ber 4, 1981, defined three categories of
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inspection personnel as described in ANSI N45.2.6. The
categories were and still are Level I, Level II, and Level III. '

As the level increases the qualifications and the capabilities of
the inspection personnel increase. Basically, a Level I can
perform inspections, examinations, tests, etc. In addition to
having al.1 the ca p ab .41.4 ties of a Level I person, a Level II '

person is capable of planning, supervising and evaluating
inspections, and a Level ::: persen is also capable of evaluating
the adequacy of specific inspection, testing, and training -

programs. Later, the precedure distinguishes one =cre category,
an Administrative Level ::: persen. This persen administers the i

CPSES CC program and is identified as the CC Manager Site. He*

also has general Level ::: cen,Tilities.

In addition to defining the capabilities of these three levels of
inspection persennel, the precedure aise defines the mini =us

,

qualification requirements for each level. The requirements
depend upon an individual's education and experience in
equivalent inspections, examinaticns, or testing activities.
Basically, a Level I person needs six =enths of related ;

experience and a high scheci diplema a Level :: persen needs ene ,

year experience as a Level ; and a Level ::: persen needs six
years of satisfae: cry perfer adce as a Level ::. These !

requirements vary for different levels of education.

4.2. Evsluation ef Stsffinc 3rd Trsininc
.

Information en s:sffing levels is still being developed.
preliminary findings indicate very few fU persennwl were invclved,
in the sita CC and surveillance efforts. :: appears most of the
individuals invcived in :nese efforts were provided by S&R,
ESASCO and G&H.

page A-34
,

.



_ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _

.

.

Appendix B

REGULATION OF NUCLEAR POWER PI. ANTS AND SCURCES OF REGULATCRY
REQUIRIMENTS

1. NRC Aew21on Peseensibilitv
The NRC has four principal statutory missions: (1) To assure the
protection of the public health and safety; (2) to protect the
co= mon defense and security against diversion of strategic
special nuclear material and sabotage of nuclear facilities; (3)
to preserve environmental values and cost benefit analysis of
alternatives; (4) to prevent the creatien or =aintenance of
situations inconsistent with the anti-trust laws. This report is
concerned only with the first ites, regula:Ory requirements
issued to assure the health and safety of the public. Although
environmental considerations are dealt with in the same NRC
croceedings which address public health and safety
considerations, the quality assurance program associated with the
environmental monitoring program is r.ct discussed in this report
and was not the subject of our eva.uation.

2. NPc Rewlete W Precess

Two NRC licenses are required in connection with a nuclear power >

plant:

(1) Before construction =ay begin, the C =pany must have an
NRC Construction Per=it, issued after detailed NRC
review of the C==pany's application setting forth the
principal safety features of the site and the plant.
The Comanche Peak construction per=it was issued in
Dece=ber 1975.

,

(2) Before the nuclear fuel =ay be leaded into the reacter
core of a ec=pleted nuclear power plant and the neutron
chain reaction initiated, the utility must be issued an
NRC Operating License. This is based en a detailed NRC
review of the design of the facility and analysis of
its safety in normal operation, upset conditions, and
postulated accidents. "TJ has not yet received an
operating License for Cc=anche Peak.

The two processes are similar. The utility applies for the
license and provides, besides financial and other information,
detailed technical analysis of the safety and environmental

! i= pact of the facility in a Safety Analysis Report and an
Environmental Report. These are documents of several thousand
pages, containing detailed technical descriptions of the relevant
parts of the facility and detailed technical analysis of the
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safety and enviren= ental i= pacts of the plant.

The NRC staf f with its c:nsultants perfer s technical reviews of
the utility's safety Analysis Reper: and Environmental Repert.
These reviews typically take a couple of years. The results are
erledied in NRC staff repris entitled Safety Ivaluation Report
and (Craft and later Final) Enviren= ental Impact Statement.

The utility reports and the NRC staff evaluati:n reports are both
supplemented during the review process. Before issuing its
safety Evaluation Repert, the NRC staff will have engaged in a
dialegue with the utility, asking many questi:ns and requesting
additienal infor=ation. The utility will furnish the needed
additional information in the form of amend =ents to its Safety
Analysis Report. Similarly, after the issuance of the initial
NRC staff Safety Evaluation Repert, additional reviews by the
staff and Other bedies, and additianal infer =ation, are
incorporated and reviewed in several supplements to the Safety,

Evaluation Repert.

By law, each applicati:n := construct er Operate a nuclear pcwer
| plan =ust be revicwed by the statu::ry Advisc ry C::=ittee en

Reacter Safeguards (ACES), a c:=mittee of up : 13 te:hnical
i experts who are no full-time members of the NRC staff. The
i result of tha ACRS review is 0:ntained in the :=mittee's reper;

to the Chair:an of the Nuclear Regula:Ory C nissi:n.
t

In parallel :c these technical review, the applicati:n in also
reviewed in a quasi-judicial proceeding by an A :=1c Saf ety and

i Licensing Scard. Tnis is required by law f r all Constru: icn
! Permits and all centested Cperating Licenses. Other, non-

centested Operating Licenses are decided by the NRC staff withou
a hearing. Parties to the quasi-judicial *::ceeding a:. e the

! utility, the NRC staff, and any organi:stion er =erter of the
public whose interest might be affected by the issuanca cf the
license. The proceeding is conducted by a three- erter beard.
The parties to the preceeding presen'. testi=:ny and are cr ss-
examined. If there are nc matters in centr:versy, the Scard
determines whether (1) the application and the rec rd of the
precceding centain suf ficien informati:n and (2) the review cfi

the application by the Commission staff hes been adequate. The
ultimate issues is whether the public heal.n and safety will be
adequately protected and the envir:n= ental review and ces:-
benefit balancing have been adequately conducted. 'dhere matterc
are in centrevorsy, either between the utility and the N4C staff,
or between the utility and interveners, the Scard will decide the
matters in controversy. The result of the Board's decisien
deliberations is erledied in the Initial Cecision issued by the
Scard. If there is no appeal, the Initial Decision boccmes the
NRC ruling.

The Cc= mission reutinely appoints an A ::ic Safety and Licensing

11ge B-2
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Appeal Board to review the Initial Decision and hear any appeals
by parties to the. proceeding. There is also a procedure for
appeals to the Commissien, er ce==ission review on its own
initiative of any Licensing Board or Appeal Board decision.

The final decision of the NRC, as the result of Appeal Board or
Commiscion orders, can be appealed to the Federal Courts for
judicial reviev.

The result is issuance, conditioning, or denial of the
Construction pe=it or Cperating :.icense scught by the utility.

3. Scurces of NPC Peculeterv Fe-uirerents

Throughout this report, we use the tem "Regulatcry Requirement"
to mean all of the prerequisites and conditions imposed by the
Nuclear Regulatory Cc=ission (cc=issioners, boards, and staff)
on the utility in connection with a nuclear pcwer plant. We
intend "requirement" to be a generic te=, including laws,
regulations *, orders, standards, guides, et . -- the various forms
in which the requirements are actually stated. We also included
both f ormally and info mally impcsed conditions. Cur :ntent is
to use a practical definitien: :f the utility was required by
the NRC to do it, it was a regula:Ory requirement, regardless Of
whether the NRC had the legal righ: to make the utility do it.
We are not offering a legal opinien regarding nuclear regulation.
Instead, we recognice the practical, realistic conditions faced>

by an applicant seeking the pe=its and licenses from the NRC.

that are necessary to operate a nuclear plant. All the
requirements that we discuss are in written fc=.

Some requirements are in the form cf a written regulation, guide,
or other generally applicable "requirements" document (see
belows Alternately, some Cemanche Peak requirements are set
forth in NRC staff letters to TU, stating staff positiens. Still
less formal were statements of staff positions in ~ meetings

,

| batueen the NRC staff and representatives of TU. These positions
were recorded in Meeting Reports rcutinely prepared by the staff

j for all meetings with utilities seeking licenses.

The ultimate basis for the NRC regulatery requirements is a
series of Federal statutes that has established the program of
Federal regulation of nuclear power in the United States. These
include the Atemic Energy Act of 1954, as amended, the National
Environmental Policy Act of 1969, and provisions included in the
annual authorication and apprcpriation bills related to the
operation of the Nuclear Regulatery Cc= mission. These. often
contain new statutory requirements compelling or forbidding the
NRC to do some specified act. There are other laws with less
direct effect on the programs discussed in our report, such as
%e Nuclear Waste Disposal Act, The Clean Air Act, and others.

<

|

|
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The regulations of the Nuclear Regula cry Cc==ission are
contained in Title 10 of the Code of Federal Regulations.
Chapter 1, Parts 0-199, centain the regulations enacted by the
NRC to implement the legislative mandate (Chapters II, III, and X
contain the regulations of the U.S. Department of Energy.) The
principal safety requirements for nuclear power plants are
contained in the fellowing parts of the regulations: 20,
Standards for Protection Against Radiaticn; 21, Reporting of
Defects and Noncompliance: 50, Licensing Production and
Utilization Facilities; 51, Licensing and Regulatory Policy and
Precedures for Envirendental Prc ection; 55, Cperator's Licenses;
70, De=estic Licensing of Special Nuclear Material; 73, Physical.

Prctection of Plants and Materials; and 100, Reacter Site
Criteria.

These regulations have the force of law. They are adepted an
amended only by a formal rule-making precedure that includes
public notice and cpportunity for public cc==ent. Occasionally,
public quasi-judicial hearings are held on the subject of an
existing or proposed regulation or amendment. A regulation can
be, and has been, challenged in the Federal Courts. Most have
been upheld; however, in the fa=cus Calver Cliffs case, (Calverc
Cliffs Ccordinating Cc==ittee, Inc., et. al. v. U.S. Atomic
Energy Cc==ission, 146, U.S. ATP. D.C. 33, 449 F. 2d 1109 (1971)F
the predecessor of the present Part 51 was invalidated by the
Court as inconsistent with the National Environmental Pelicy Act.

The language of the regulations is often general and sc=etimes
I cryptic. Without additicnal guidance, translating then inte

detailed plant design and operation is net always an easy or
fully defined task. For this reason, the NRC has long had other
documents which purport :: give guidance to utilities and to
= embers of the NRC staff regarding what the regulatiens really
mean. Sc=e examples of classes are these regula: cry guidance
documents are listed below.

I

l

0 Recula t orv Guides: Each of these documents sets f0rth
what the NRC staff and the ACRS believe the regulations
require in sc=e particular area. Many, but by no means,

| dll of the guides reference a code er standard
| prc=ulgated by a professional society or the American
l National Standards Institute. Sc=e of these guides
! endorse the whole standard; others endorse sc=e,

| portions of a standard or establish other requirements
in addition to these of the standard. There are
currently about 150 regulatory guides in Division 1,

'

l Power Reactorr Guides are adopted by the NRC staff
i with the concurrence of the ACRS, fellowing notice to
| the public and the nuclear industry and cpportunity for
. ce==ent.
I
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O NRC Standard Review Plan: This is a volu=inous
document (over a thousand pages), organized according
to the outline of tM Standard Format and Content for
Safety Analysis Reports. For each section of the
Safety Analysis report, the Standard Review Plan
identifies the NRC organications having principal and
support review roles, lists the areas to be reviewed
and the acceptance criteria. Attached to many sections
of the Standard Review Plan are Branch Technical
Positions. These provide guidance in many ways similar
to that of the regulatcry guides, but their adeption is
a less formal process not always involving ACRS
concurrence of public notice and comment.

O NUPEG Recorts: These are technical documents issued by
the NRC. Besides reports of technical research
results, Safety Evaluation Reports, and other policy
documents, some NUREG reports include regulatory
guidance in technical areas. For example, proposed
resolution of generic issues and Unresolved Safety
Issues are reported by the NRC staff in NUREG reports.

O Codes and-Standards: These are documents developed by
industry groups, professional societies, and the
American National Standards Institute. They play an
important role in establishing specifications and
requirements. As stated earlier, some NRC regulatory.

guides adopt individual codes or standards as NRC
regulatory guidance. In fact, the NRC regulations
(Part 50, Section 50.55a) require confermance to the
American Society of Mechanical Engineers (ASME) Sciler
and Pressure Vessel Code and certain other identified
codes and standards. Still other codes and standards
are referenced by utilities in writing specificationa
for plant design, materials and purchased equipment,

i 0 The NRC office of Insoection and Enfercement: This
organization ~ issues infermation notices, circulars, and
bulletins. These contain information obtained from the

l NRC inspection program. Some of them set forth
requirements for action by the utilities as a result ofI

the problems uncovered in the inspections at various
plants. Several such documents are referenced in the
discussiens of regulatory requirements in our report.

!
O NRC Staff Positions: In reviewing the Comanche Peak

. license application, the NRC staff took positions that
( the Company was required to make changes in the plant
! design and other programs related to the construction

of Comanche Peak. These were case-specific regulatory
requiremer.ts f or Conanche Peak.

i
t
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Even thcugh all of these dccu=ents de net have the formal status
as regulations er laws, they have the pra ctical effect of
requirements, so we have called the: requirements. In fact,
there is a certain a cunt of give and take to the licensing
reviaw procesa. Individual reviewers, members of the NRC staff
and censultants to the staff, develop cpinions as they review
single applications. The managers in the NRC staff see a larger
picture, including the reviews of man'y applications and also the
results of inspections, operatien of many plants, and results
frc= the research programs cf the NRC and the nuclear industry.

Besides the =cre formal processes such as the development of-

regulatory guides and the Standard Review Plan, there is also the
day to day development of positions in individual ca r,e s . The
result is an exchange of formal questions frc= the NRC staff to
the utility, and utility responses in the form of amendments to
the Safety Analysis Report. As part of this process, the NRC
staff takes positions en what is required en the part of a
utility in order Oc bring a plant into conformance with the
requirements of the regulations and the guidanco provided by
these varicus Other dccuments.

There is also the cppertunity for the r.:ility informally to
disagree with the sta f f.. In addition, there is a formal appeal
precedure - for utility representatives te present their point of
view to NRC staff management. The ACRS sc=etimes plays a role in
resolving differences between One NRC staff and the i?,dustry or
individual util itie s . In principle, it is possible for the
utility and the staff to bring such a disagreement into a formal,

,
I licensing preceeding before the Atc=ic Safety and Licensing

Scard, and to ask the Scard Oc make the decision. We do not,

| believe that this has ever happened.
|

| The reality is that the utility wants the license. The utility
: perceives delay in cbtaining a license to ba so expensive that

cc=pliance with almost any NRC staff position is cheaper for the

| utility than fighting it. There are plenty of cxa=ples of the

| staff accepting a utility's point of view and changing its
I requirements on individu'al cases. This happened during the
| Comanche Peak review, and it happened in =cs: licensing reviews

because the NRC staff also has an interest in ec=pleting the
reviews and issuing the licenses. The fact is that the NRC staff
al= cst always wins if tne Cc=pany doesn't persuade them to change
their minds. As a result, all of the "guidance" documents-

!

| guides, Standard Review Plans, Branch Technical Positions,
effectively becc=e regulatoryindividual case requirements -

require =ents that must in the end be implemented by the utility.
That is the reason why we have lumped all these documents
together as "requirements," a term which we use in its dictionary

,

i sense to mean the things that TU practically had to do to get
j licenses for Cenanche Peak.

1
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Appendix C

A REVIEW OF THE TU AUDIT PROGRAM AT CpSES
.

1. Introduction

A systematic audit program was recognized as an integral part of
the overall. QA program by TU in Section 9 of its "Corporate
Quality Assurance Progran" (Revision 0, 1973, at SC0045). The
Manager of Quality Assurance was given responsibility for the
administration and implementation of the program to audit TU and
its prime contractors. The Manager of QA would also be
responsible for reviewing and approving the audit plans .and
procedures of the prime contractors, who were in turn responsible
for auditing their i= mediate subcontractors. Those
subcontractors were similarly responsible for auditing their
- first level of subcontractors, and so on.

The definition of an audit:

"A documented activity performed in accordance with written
procedures or checklists to verify, by examination and
evaluation of objective evidence, that applicable elements
of the cualitv assurance Quality Assurance program (sic),

have been developed, documented and effectively i=plemented
in accordance with specified requirements. An audit does
not include surveillance or inspection for the purpose of

'

process control or product acceptance."

(Source: Guidance on Quality Assurance
Requirements during the Construction phase of

| Nuclear power plants, AEC, pg. 2, Draft 3-
! Rev 4, 2/22/74.)

The regulatory requirements for audits:

"A comprehensive system of planned and periodic audits
shall be carried ont to verify compliance with all
aspects of the quality assurance program and to
determine the effectiveness of the program. The audits
shall be performed in accordance with the written
procedures or check lists by appropriately trained
personnel not having direct responsibilities in the
areas being audited. Audit results shall be documented
and reviewed by management having responsibility in the
area audited. Followup action, including reaudit of
deficient areas, shall be taken where indicated."

page C-1
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(Scurce: NRC, Criterien XVIII of Appendix 3
to 10 CFR 50: Audits, Pg. 533.)

The Manager of QA was designated by the Corporate QA Program as
responsible for developing an "overall Audit Plan" at the
beginning of the project. According to the Corporate QA Program,
this Audit Plan was to provide a ninirun audit frequency
(e:phasis in the original) of semi-annually for internal audits;
innually for the architect-engineer (Gibbs & Hill); annually for
the NSSS supplier (Westinghouse); semi-annually for the
construction manager (Brown & Root); and so on. More frequent
audits were to be justified by any of six criteria as necessary
to assure "quality".

Our review focuses en ""J's QA auditing of the design and
construction of C0manche Peak project, of Gibbs & Hill, and of
Brown & Root. From 1978 thr0 ugh 1985 there were approximately
120 audits of design and constructicn, 25 audits of Gibbs & Hill,
and 10 audits Brown & R:ct. These audits are designated by
prefixes TCP , TGH , and TBR- respectively, and assigned a
sequential nu ber as suffix.

1.1 TU Audit Procrar of the C0ranche Peak Proiect

The TU Series of design and construction QA audits of the
Comanche Peak project from 1978 through 1984 are denoted as
audits TCP-1 through TCP-123. This series of audits was started'

after TU assumed responsibility for the overall technical
=anagement of che QA/QC functions for the CPSES (See Paragraph C
1.3).

As can be seen from table C 1-4 enly three audits were conducted
in 1978 and three in 1979. TCP-6 was conducted in Decer.ber 1979
and January 1980 of site engineering activities. Although too
few audits were performed to cover all activities as required,
significant problems were identified. e.g. TCP-6(12/17/79-
1/21/80) identified 22 findings in the area of design

i review / design change and procedures. During a reaudit (7/21-
8/7/80), 23 additional findings were made primarily in mechanical
engineering. No procedure had been' developed for safety related
small bore piping (2" and under), inadequate documentation of
design reviews on small bore piping and no evidence that design
reviews were being perfor=ed en changes to previously verified
designs. Additionally, seven findings were made in the area of
large bore piping. During the course of the audit TU issued a
STOP WORK DIRECTIVE.

A reaudit of the small bore piping pregram was perfor=ed
September 22-23, 1980. Each reaudit used the checklist from TCP-6

| along with the findings from the previcus audits as a guide for
conducting the reaudit. A second reaudit was performed January

,
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19 through February 16, 1981 in order to close all of the open
items from TCP-6 and the TCP-6 reaudits. Reaudi #2 listed 5
open items where commitments were either ince=plete or not
started, 11'new findings, 3 concerns, and 5 ebservations. TCP-6
reaudit #3 was conducted August 10-19, 1981 and all items were
closed. There were five items where corrective action was
incomplete. These were written up as corrective action requests
and put into the corrective action system. Therefore after over
18 months the audit findings were closed cut by identifying the
corrective action to be taken, not by verifying that the
corrective action had 'been either implemented, or had been
effective in preventing recurrence of the problems. TCP-6
Followup audit s2, dated March 24, 1981, summarized its findings
as follows:

"TCP-6 Follow-up Audit Number 1 identified the absence
of a design centrol program for 2" and under (small
bore) pipe support design. A program was subsequently
established and werk perfcr ed in this area since
implementation cf the program was found acceptacle. -

However, a cc =itment u implement a backfit program en
,small bcre pipe support designs dene prior to the
program has net been complied with. At stated in TU
response legged CPPA-6610, dated September 25, 1980, TU
ec=mitted 0 starting the backfit program estimated atl

a 30,000 =an hour effort, by November 3, 1980 and
completing it by February 13, 1981. As of the start of
this audit, January 19, 1951, the backfit effort had
not begun.

In additic", another violatien of Appendix 3 Criterion
V was identified in the Pipe Support Design Grcup.
Design change activities were being conducted in the
absence of an established design change control program
and involved personnel whose minimum training
requirements to approve field change requests (referred
to as Component Modifica icn Cards or CMCs) had not
been met. This problem was brcught to i==ediate
attention of TU =anagement who issued a Stop Work Order
in this activity until the deficiency was ccrrected.
The deficiency is still being identified for the
purpose of addressing work dcne prior to the audit.
As identified in detail in the report, instances were
seen where design change requests are being approved
without due consideration of their impact en earlier
design work. We acknowledge TU intent Oc perform both
initial calculations and independent verification after
the CMC's are i=plemented as apprcpriate. We strongly
recommend to TU =anagement that it require supporting
calculations er justificatien prior to approval of

design change requests for these changes that violate
Page C-3
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design criteria such as Hilti Belt Spacing on design
length requirements.

The audit report also identifies inaccuracies in a
listing of hangers in areas with 2-inch architectural
topping. This problem was reported to the NRC under 10

.

CFR 50. 55 (e) . An initial commitment was made via ;our
report TXX-3171 to complete the evaluations and
corrective action by January 1, 1981. This commitment
was subsequently revised via TXX-3247 dated December
22, 1980, to complete this project by August 1, 1981.
As of the audit, a procedure for this work had not been,

generated. The responsibility for doing the -

evaluations had not been clearly defined in that
confunion existed as to who was responsible for
evaluating the 2-inch and under hangers.

This sudit is also identifying proble=s in the area of
fire . protection hanger design. The design records
generated while these designs were being done by the
Pipe Support Design Group-Field Engineering should be
reviewed by responsible TU management. Calculations
are in such a state that they need to be redone in a
legible, orderly manner, traceable to the component.

As demonstrated by the deficiencies identified, and by
the list of proble=s identified by Grinnell in their

,

letter CpFM-80-175 Revision 0, dated February 10, 1981,
there is a need for design control emphasis in the fire

i protection hanger design activity. ;

1

It is the observation of the audit team that
significant backlogs exist in the above areas. Issuing
less than thoroughly reviewed engineering work adds to
the existing backlogs. Even though the adverse cost
and schedule impacts caused thereby are not the,

i responsibility of QA, we are concerned that accelerated
"back-end" efforts to clear the backloge under time
constraints could make design verification extremely'

difficult."

As addressed above in the discussion of TCP-6, TU policy war, to
;

perform both initial calculations and independent verification
'

after the CMC's had been imple=ented. Paragraph 4 addresses the
ineffective corrective action program. The last paragraph
addresses TU policy on releasing less than thoroughly reviewed
engineering work and alerts management to the problems this
policy may create. This is also a further warning to management
regarding the risks of the TU policy on after-the-fact design
review. Proper management overview and assessment would have
recognized the significance of the findings in TCP-6 and reaudit
#1. Reaudit #2 was performed one year after TCP-6, yet

Page C-4i
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corrective actions on many of the findings were incomplete, and
no one had been clearly assigned responsibility for evaluating
the small bore pipe hangers.

An evaluation of audit reports reveals that findings were not
treated as generic or indicative of problems with the QA program.
e.g. Although training and indoctrination problems were
identified by TU during audits TGH-1, 2, 6, and 24 of G&H, TSR-
3, 4, 6, 7 and 8 of B&R, and CPSES audits TCP-56, 72, 74, 75, 77,
90, and 122, there is no evidence that these findings were
treated programmatically. Therefore the prcblem persisted in
different parts of the CPSES program through the end of 1984.
Another example is "design problems", TU identified design
problems in audits TGH-1, 2, 3, 4, 6, 7, 9, 11, 13, 13, and 20 of
G&H, TBR-2 and 3 of B&R, and TCP-4, 6, 18, 27, 32, 33, 43, 47,

74, 75, and 95, again there was no objective evidence (during
Reaudit *2 the same type cf problems were identified in
Mechanical Engineering as were identified in Electrical and I&C
during TCP-6) that these findings were treated programmatically.

.

1

i
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Table C 1-1

Summary of CPSES Audits by TU Classified by Subject of Audit

SUBJECT YEAR

78 79 30 81 32 33 84

ASME Activities 1 39 79,83 97,101
* 115,

109

Material Control 2 5 9 25 43 92

Design Review / 4,6 6,13 27 32,33 74,75 107
Design Change 43,47

E1ectrica1 5 12 29 41 69,78 1C0
'

Const. 85 121
|

Pipa & Pipe 6 6,13 33,39 64,76 112,

Support 47,50 70 115, '

l

52

Site QC 7 36 76

8 EQ 8 31,55 96

F-P 11 27,29 54,58 62,77 94,98

Damage Study 14,17 22 45,58 77 104
t

I&C Constr. 21 35 63 100,
118

1

! Mechanica1 13 37 67,79 101,
120Constr.

Document Control 23 40,46 68,84 99,

51 106,
113

Protectiye 15 24 30,42, 89
53Coatings

26R e c o r d s
Management

,
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NCR/ Corrective. 28 56 87 111,
Actions 117

A Q - B u i 1_t 57,59 50,70 110
~

Verification

Rad Waste 66
Management

Construction 2, 95,
Turnover 80,88 103,

,
105,
108,
110,
122

Training 36,56 90,

W e 1 d 3 10,15,

Cadwelding, &

Concrete Testing

Procurement 8 22 24,46 -65 93'

Commitments 19,20

Centrol of MLTE 44 81 119
4

TU Engineering 49 61, !6,
73, 102,-

82,86 114
,

| .

PSI 91

!
|

|

i

|
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Table C 1-2

TU Audits of CPSES, ?furber of Findines bv Audit

Audits Date Findings Concerns Comments

TCP-1 3/20-23/78- 11

TCP-2 6/26-30/78 6

TCP-3 9/7-13/78 2.

TCP-4 4/10-12/79 0 2

TCP-5 8/27-30/79 2 5

TCP-6 12/17/79- 22 7
1/21/80

TCP-7 12/26-28/79 3 3

TCP-8 2/11-3/13/80 10

TCP-9 3/24-4/1/80 7 6

TCP-10 4/28-5/2/80 0 2, ,

,

TCP-11 4/28-5/1/80 0,

TCP-12 5/20-6/5/80 5 6

TCP-13 6/16-7/7/80 11 2

TCP-14 8/20-21/80 1 7;

i TCP-15 10/6-8/80 1 1
!

'

TCP-16 POSTPONED
l

TCP-17 10/28-29/80 1 3

TCP-18 12/2-4/80 5 1 1

TCP-19 3/31-4/1/81 0 1
|

| TCP-20 4/20-27/81 0 4

TCP-21 5/11-21/81 5 2
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TCP-22 8/3-7/81 1 1 4

TCP-23 9/?l-25/81 1 3

TCP-24 9/14-18/81 1 1 1

TCP-25 9/21-25/81 2

TCP-26 10/5-8/81 1 1

TCP-27 11/10-12/81 2 3 1

TCP-28 11/16-19/81 l' 4

TCP-29 11/30-12/4/81 5 2

' TCP-20 1/25-28/82 3

TCP-31 1/25-29/82 2 1

TCP-32 2/8-11/82 4 1

TCP-33 2/10-17/82 4 3

TCP-34 1/18-29/82 3

TCP-35 3/8-12/82 1-

TCP-36 3/8-12/82 2 1 2
.

TCP-37 3/15-19/82 1

TCP-38 4/13-14/82 0

TCP-39 4/19-23/82 0

TCP-40 4/26-29/82 3

TCP-41 5/3-6/82 0

TCP-42 5/10-13/82 0

TCP-43 5/17-20/82 5 3

TCP-44 6/22-24/82 1 1

TCP-45 6/29-7/2/82 3 4 3

TCP-46 7/5-9/82 1 2 2

TCP-47 8/3-5/82 4
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TCP-48 8/16-19/82 2 1 3

TCP-49 8/30-9/3/82 4 1 3

TCP-50 9/13-17/92 1

TCP-51 9/13-17/82 3 2

TCP-52 9/27-10/1/82 5 5 2

TCP-53 9/28-10/1/82 1 1

TCP-54 10/11-14/82 0 3-

TCP-55 10/18-21/82 4

TCP-56 11/8-12/82 5 3

*

TCP-57 10/25-27/82 0 1

TCP-58 11/25-12/1/82 1 1

TCP-59 12/15-17/82 2 5 1

TCP-60 CANCELLED .

TCP-61 1/4-7/83 4

4

TCP-62 1/4-7/83 2 1/17-21/83 3
:

2

1
TCP-63

TCP-64 1/24-28/83 2 1

TCP-65 1/31-2/4/83 0

TCP-66 2/7-3/22/83 6 2

TCP-67 2/21-25/83 2 1

a 3TCP-68 3/21-24/83
"

TCP-69 3/28-31/83 0 1

TCP-70 4/4-8/83 2 1

TCP-71 CANCILLED

TCP-72 4/25-29/83 2 2
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TCP-73 5/9-13&27/83 10 8 1

TCP-74 6/6-10/83 6 3 1

TCP-75 6/20-24/83 6 2

TCP-76 6/27-7/1/83 4 4

TCP-77 7/5-8/83 8 5

TCP-78 7/11-15/83 7

TCP-79 8/1-5/83 l'

TCP-80 8/15-26/83 4 1 3

TCP-81 9/6-8/83 2 1

TCP-82 9/6-9/83 1 1 3

TCP-85 9/26-30 8 5

10/3-4/83

TCP-84 10/11-14/83 8 3

TCP-85 10/3-7/83 1 2

TCP-86 10/17-21/83 4 11 3

TCP-87 10/24-11/1/83 8 6-

TCP-88 10/31-11/15 2 2

TCP-89 10/31-11/4/83 0 1 2

TCP-90 11/8-11/83 0 3 4

TCP-91 1/23-27/84 0 1

TCP-92 1/9-13/84 1 2 2

TCP-93 1/9-13/84 2 1 1

TCP-94 2/6-10/84 0

TCP-95 2/20-3/22/84 5 1

TCP-96 2/20-23/34 1 2

TCP-97 3/5-9/84 2

TCP oS 3/20-28/84 2 2
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TCP-99 3/26-30/84 6 4

TCP-100 4/2-6/84 2

TCP-101 4/2-5/84 2 2

TCP-102 4/9-12/84 0

TCP-103 4/23-5/4/84 7 3

TCP-104 4/30-5/4/84 3 6

TCP-105 5/29-6/13/84 5 2
.

TCP-106 6/11-16/84 3

TCP-107 6/18-22/84 1

TCP-108 7/9-20/84 0

TCP-109 7/16-20/84 7

TCP-110 7/30-8/8/84 1

TCP-111 8/13-17/84 3

TCP-112 8/20-24/84 1 6

TCP-113 8/8-10/84 2 3-

: TCP-114 9/4-7/84 5

TCP-115 9/17-21/84 0

TCP-116 CA;iCELLED

TCP-117 11/12-15/84 2 1
l

i TCP-118 11/12-16/84 0
|
t TCP-119 11/13-21/84 0 1
!

TCP-120 11/26-30/84 0

TCP-121 12/3-11/84 2
,

i

| TCP-122 12/17-27/84 1 5

|

| TCP-123 12/14-17/84 3
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1.2 TU Audit Procran of Gibbs & Hill

The TU series of audits (1974 1935) of Gibbs and Hill, the-

architect-engineer on the project, are denoted as audits TGH-1
through TGH-25. TGH-1 was cenducted in January 1974 and was a
comprehensive evaluation of Gibbs and Hill's QA program. There
were 52 findings in the report, some very significant. The
report summarized their major cencerns as follows:

"Areas of najor concern to TU are as follows:

1. Although the CPSIS project activities were
stated to be approximately 15% complete,
conceptual and preliminary design work is in
progress, the PSAR and some acendments have
been submitted, and preliminarf procurement
activities have begun, :ne implementation of
Quality Assurance activities to date appears
to have been miniral. In our judgenent, QA
must be implemented, as applicable, early in
the design and procurement phase, and not
wait until after initial issue of approved
design and precurenent documents

2. Gibbs and Hill. personnel were not adequately
familiar with, nor cernitted to, applicable
requirements of AIC's "Guidance en Quality
Assurance Requirements Ouring Design and
Procurement Phase of Nuclear Power Plants"
(The Gray Book) issued in July, 1973. The
series of AEC regional conferences on this
subject emphasized the need for early
development and implementation of design and
procurement activities,as well as providing
applicable standards and additional AEC
guidance on quality assurance."1

It is obvious from this report that the QA program had not been
fully developed and implemented: that f.ey personnel had not been
trained and indoctrinated in QA, even though design and
procurement activities were in prcgress.

It is difficult to understand why TU did not issue a "Stop Work
Order" to force Gibbs and Hill to develop and implement its QA
program in the areas where quality related work was in progress.

1 Audit Report No. TGH-1, dated February 15, 1974.
(S00461/CS00041052)
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TU conducted two re-audits, ,one in August and a second in
September 1974, to resolve the 52 findings (34 en the QA manuals
and 18 on i=plementation). In the re-audit of August, 13-15,
1974, TU su==arized two of their findings as follows:

" No design review has been done en accident...

analysis calculations which are the basis for many
designs that have been essentially cc=plete in this
respect for as much as six =enths. Calculations en
subcc=part=ent pressure differentials during LOCA, the
results of which have been given tc the structural
group for inclusion into drawings for release to Brown
& Root by October 1974 have net been checked or
independently reviewed."2

TU stated in their cover letter Oc Gibbs & Hill en August 26,
1974 which transmitted the report of the first re-audit that:

"During the AEC's post audit discussion, we were
advised of the importance of resolving the cutstanding
deficiencies in the Gibbs & Hill cuality assurance area
at least six weeks prior Oc cur ACRS hearing, at which
time the AEC plans to re-audit TU to determine what
their position will be on these hearings. The ACRS

,

hearings are scheduled for the week of October 7, 1974.
Failure to resolve'the Gibbs & Hill deficiencies prier
to six weeks before the hearing date cculd possibly
result in adverse testi=cny by the AEC staff which
could conceivably delay cur construction permit..."3'

During the second re-audit in Septe=ber, these two ite=s were
closed out after TU verified that the design review and
calculations had been done. There was no =ention of hcw the
program was corrected or if this design input was given to the
structural group for inclusien into drawings for Brown & Root,
therefore it appears that TU was =cre interested in closing cut
the S2 findings prior to the ACRS hearings, rather than having ,

Gibbs & Hill adequately ccrrect its QA program.
'

Despite the progra==atic problems identified during TGH-1, the
overall QA program was not audited again until TGH-20 (See Table
C 1-3 and C 1-4) was conducted in Dece=ber 1982. TGH-20 was a
follow-up audit on INPO's findings during their evaluation of ;

Gibbs & Hill's QA progran in July 1982.

2 Re-audit Report No. TGH-1, dated August 26,1974,
Su==ary 3 (S00457/Cs00040969)

3 Letter fr== P.G. Brittain, TU, to A. Matiuk, G & H,
dated August 26, 1974, TGH-419 (S00457/CS00040969)
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TABLE C 1-3

St=:ary of Gibbs & Hill Audits by TU QA

Subject YIAR

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1925

QA Program 1 3 4 20 22 24

QA Organi-
::ation 1

Procetare
inple- 2 3 4 5 12 17 21 23 25
mer.tation

Audit 1* 2* 5 7,5 10,11 14, 17 18,20 21 22

Follcuup 9 16

Design / Design 5 7,8 12 15 18,19 22 24

Change 9 '20 23 25

; Dallas Office 6 7 11
,

I

i .Quals 13,16 17 18

Derage Study 16 17 19

| IE Bulletins 17
1
i

| Drawing Control 18 22 24

Gibbs & Mill 21'

Audits

NCR's
t

'

| Note: lArnber Refers to TU Audit Repo:- Nu-ber (TG-1 th:u 25)
| 1* Two Re-atriits Cordacted to Close Oat Findirgs
| 2* One Re-audit Contacted to Close out Findirgs

|

|
,

!
l
[

l
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TASII C 1-4.

?J Findirgs in Audi~.s of GC4

Atziit Date FiniinJs Concems h nts Unresolved
Ita:s

TGI-1 1/15-17/74 52

IGi-2 12/9-12/74 28

TGi-3 12/16-18/75 12 2

TGi-4 10/4-8/76 10 4

.

TGi-5 3/23-4/1/77 2 3

TGi-6 9/10-16/77 6

TGi-7 1/23-27/78 3 ;3

TGi-3 5/23-26/78 3

TGi-9 12/5-3/78 7

TGi-10 5/15/79 0 2

IGi-11 6/21-22/79 0 2 1

TGi-12 12/11-14/79 4 2
,

TGi-13 4/15-18/80 5 2 4
_,

W -14 6/10-13/80 0 1

TGi-15 9/30-10/3/80 0 2

IGI-16 12/9-12/80 1 1

TGI-17 6/9-12/81 4

TGi-18 2/2-5/82 5 1 2
:

l

| TGi-19 7/13-16/82 1 2 3

TGi-20 12/7-10/82 2 2 4

TGi-21 7/26-29/83 6 5
|

l

TGi-22 5/15-18/84 0 2
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Audit Date Firriirgs Concerrs h nts Unrecclved
Ita s

TGH-23 8/20-24/84 3

mi-24 6/12-13/85 2

TGH-25 8/9-11/85 0

Table C 1-3 illustrates *he n=ter and subje= ratter er pri arf
focus of TU OA audits of Gibbs & Hill fr= 1974 thra 1985. An
exandration cf this table reveals eat stile rest a=ivities have
been audited, audits of certain a=ivities have net been
perfor ed on a regular basis er in :ne case cf Gibbs & Hill
nonconfomance repcr s, not been perfcced at all, and the area
of interm.1 audits was audited cnly ence in 1983. A review cf
the repc: s of these audits sugges eat these audits were eften
of lir.ited s=:pe e.g. signifJeant. parts er all cf audits 7, 8, 9,
10, 11, 14, 16, 17 and 20 are devcted to fellcw-up and close cut
of previous findings.

Table C 1-3 also reveals that TU audit f:cus was cre en
c:rpliance (as revealed by the n=ler of audi_s of procedure
irplenentation and the lack of CA pro ra, audits) 22.n

evaluatirg the CA Pr: gram effe=iveness of Gibbs & Hill (!;o
revies of Gibbs & Hill !;CR Process er L.teral audits until

1983). Between 1976 and 1982 no audits were rade cf the CA
Pr: gram centent, changes in the regulat:rf regairements er
irple.entatien of changes in the SAR.

Table C 1-4 reveals eat a lame n=ler of proble s were
identified during CA program audits Mi-1, 2, 3 and 4. Two

reaudits were cerducted in crder to close cut the fiMinas of
TGH-1 and cne reaudit to close cut the fi.M i.m s of Mi-2. ~mi-3
findirgs reveal that the civil /stractural area was still net
reviewirq design calculatiers prior to inccrp: ration into design

f decur.ents.4 The problem was first identified in Janua:y 1974
|

(IGH-1) , and had not been resolved as evidenced by the

civil / structural findirq in TGH-3 (Decerter 1975) . Training and
indoctrination were identified initially in mi-1, yet the

preblem still exLsted as late as Mi-6(septe-ter 1977) in another
( part of the G & H progran. A n=ter of design change and design

|
change review prcblens were identified in Mi-1, yet during Mi-9
(Decerter 1978) I & C diagrars were found heiry reviewed using
cutdated revisions of ficw diagrars. The audit resperses and the
re-audits reveal that the large n=ter of fi.Mings were resolved

1

4 Audit report IGH-3, dated Januar/ 15, 1976
(S00646/CS00040843)
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by changing of precedures and irplerenting progrri changes. By
'

Januarf 1977 the sare type of progran pr blers began to appear
again, e.g. TG-9 en design charge and design change reviews and
M-6 findings en training and indoctrinati:n. This tire frare
ccrresperds roughly with Phase I ard Phase II cf Section 5.2.
This ccnditien persisted until URC rade a finding en TU's
ccrrective acticn syste:n f:r ce audits in 1933.5

1.3. TU Audit Pixrm cf W & Fo-t

The TU Series cf audits (1974 to 1986) cf Bresn and Rect (BAR),
de project ccrst=ction ranager, are dencted as audits TdR-1
thmgh TER-11. 5-1 througn 3-3 were perfc=ed stile B& R
was in charge cf all ccrstrucien CA/CC. By letter R. J. Garf,
"U to J. G. !tanisteri, B&R, date Januar/ 3, 1973 (m-414) , TU
assumed full respersibility f:r de Overall technical ranagerent
of CA/CC functicrs for CFSES except f:r these a=ivities under
the jurisdicticn cf the AS'E C do, Sec.icn III, Divisien 1.
Brown and Roct retained respersibili y for technical raragerent
of the ASME Code verk ard perscrr.el ad.inistratien f:r CTSES
activities. 3 -9 2rcugh 3 -11 audits were perfered
subsequent to the change in CA/CC fr.=iers.

Table C 1-5 ard C 1-6 reveal cere were a large rerber of
firdirgs thrcughout E4R's CA pmm. A review cf the repcrts
(TER-1 through TER-3) irdicates rest findings were significant, *

ard that the CA pr gran had net been fally developed ard
irplerented as late as 1977, e.g., M-3 %as an audit of the
vender surveillance progran at te Housten H=e Office of E&R.
Findi-rm indicate that scre precedures had n : been developed,
scre precetares were not beirg f:llcwed and s=e irspec rs were
performing irspectiers that they were net gaalified to perfern.l

A SICP WCFX CFIER kas issued at the cenclusien of the audit by
TU.6 hitted corrective a=ien en 3-5 (3/13/76) had still
nct been g leted at the conclusi:n of 3 -3 (7/27/77.)

TU audited B&R ASME activities in TCP-1,7 sher:ly after TU teck
cver B&R CA site activities, but did net audit AS:E a=ivities
again until TCP-39 (feur years later)8, even though FAR had les:

5 NRC LWien Repcrt No. 50-445/53-13

6 Istter D.N. Chapran, TU, to T.H. Ga. en, SAR, dated July
' 29,1977 (S00291/CS00480724)

7 Audit Report TCP-1, dated May 11, 1978

(S00185/CBC0080806)

8 Audit Report TCP-39, dated .ay 12, 1932 (S00215)v
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', its N-Stags because of a survey,9 ccnducted by an AS:C Survey
Team, October 12-14, 1981. Table C 1-6 reveals that 'IU did not
audit B&R houston QA/QC functions again until 1983. 'Ihese facts
support the ex:nclusiens reached in Section 5.3. Nc*a this tire
fra:ne is the midsile of R.ase II identified in Secd(ien 5.2.)

.

,,

r

.

i

1

!

!

.

9 I.etter frets J. A. Russo, AS'E to it.J. Vurpillat, B&R,
dated Neverber 23, 1981 (S00012/ G00221609)
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' Table C 1-5

W Finiings in Audits of B&R

Audit Date Findings Ccnce_is Unresolved
Ite s

TSR-1 6/6/74 6
.

- TdR-2 3/25-27/75 12 25

.

TER-3 9/22-24/75 32

TER-4 3/15-17/76 5

.

TER-5 3/18/76 5

TdR-6 12/7-8/76 4,

TER-7 1/8-22/77 9 2

_

-

.

TER-8 7/25-27-77 16

TdR-9 11/7-8/83 1 2,

,

TER-10 12/12/84 0 2 'f

TER-11 6/11-12/86 2
'

!
+

Table C 1-6

W Audits of Brown & Rect by Subject Area

i

Subject Year
__

{ 74 75 76 77 83 84 85 86

|
|
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J

QA Program 1 2 7,8

Follcwap on
Prior Audits 1* 2* 4,6 7,8 10

Procetare
Ly lementation 3 6

QA Records 4

Houston office 5,6 8 9 10 11

Audits by B&R 6 9 10 11

Venier Su:veillance 8

.

Note: Nu:-bers refer to W Audit Repc: .s (3-1 through 3-11)
1* Refers to TER-1 Reaudit
2* Refers to 3 -2 Reaudit -

s
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1.4 Cenclusicrs

(1) Design
An evaluatien of Tables C 1-1 turcugh C 1-6 reveals that the
nu-ber and subject ;atter cf U audits were very lirited until
1982 (this is ene of the findings of the Lebbin Repcrt) . Between
1978 and 1982, 29 audits weie ccnduced On the CPSES project.
Durig 1982, 30 audins were ccaduced, rat tray 66 findings were
rade ccrpared to the 126 were rade in tr.e 29 audits prior to
1982. 2e nu: er cf findings in ec selves den't indicate depth
but the significance cf the findings de (e.g. TC%1, 6, 8, 13,
18, & .1, 7G-1, 2, 3, 4, 6, 9, & 13, r.d TER-1 thrcugn 8.)

.

Re findings in the design area idre.tified prchle s all alcng and
fereshadcwai prcblers to cere. Fellcwing is a sequence cf audit
findings in the design and design change area: *

"G-1 Januarf 1974
45 No design reviews Of cal alatien checking have been

ccnfu=ed.
*17 No procedare to trarslate regaire ents into design

d cunents.
*17-30 D3 sign Centrcl Prchle s.

~;G-2 Dece-ter 1974

411 Mcrk stans a6d sc eti es cc pleted befcre the
design and engineering change crder was sig.ed.

313 Design descriptien deca ent net prepared for design
werk in the Civil /Stractural Area.

s19 Dec=entation en design review.
,

'3R-2 Parch 1975
*2 & 3 Field design change regaest prcble s.

TER-3 Septe-ter 1975
s17 Ccnflicting rWares en field design charges,
pla No QC surteillance cf field design changes.

'1G-3 Cecc-ter 1975
*1 Design descriptien net being prepared in t".e

mechanical area.
#2 Calculatiers net al%ays appreved by civil befcre

incorperatien into design drawings.
#5 Civil /Stracture drawings issued befere fully design

reviewed.
46 Design revies of specificatiers s=etires perfc=ed

aftsr W .ase crder is issued.
88 Gencral lack of tireliness of design revieas.
49 Design review of calculatiers are net always

c=pleted prier to inccrperation 6to drawings
being issued for cerstra=len er fabricctien.
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1G-4 Oc**" 1976
84 Design review c=nents res lved 7 weeks after

specification accepted by Vender.
Concern 3 Seis.ic reqairerer.ts of Spe . 2323-P.S-10
did not reflect the ccrre:: design bases.

12-5 April 1977
#1 Design reviews of specs not revieaed for cc:plia:re

with PSAR.
s2 T.o exa ples of iradegaate design reviews.

TCH-6 Septerber 1977
3 !!o p:w:: stare for in .erf a:e between G & H sia,

Callas a:xi !;.Y. offices.

s6 lio pro: stare to set criteria fer field c".anges to
be reviewed in !;.Y.

TGH-7 Jarvaary 1978
2 Iradegaate interface procedures for design revies

of EC/CCA's.

m-8 Pay 1978 i

3 P.isclassification of egaip e.: suppe: ;s anchoring
and eqai;: ent tagging en stractural drawirg.
Interface proble s.

TCP-6 Januarf 1930
!;o Design Centrol Fewec.= f:r Pipe Marygers. See
Section C 1-1

ICP-12 Pay 1980
*2 !!o precetare to incorporate design changes arisi:vy

frec G & H te=iration drawings.
#5 ECA not ccrplete, cable & cable temiration card

not in agree.ent.-

TCP-12 Follcwp April 1981
s2 Asbuilt condition did not ccnf0=ed to cable

connection card.

TCP-13 June 1980
82 Six valves not irstalled as per drawings. !;o !;CR

or EC ce ple-M .
84 Bolts not as per drawi.g.
slo Gang hanger not re-aralyzed.
#11 8 out of 11 hanger CCs not design reviewed.

'

7G-15 Octdxtr 1980
Unresolved #1 lio interface en CCs between TU, G&H and

Westirghouse.
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IG-4 october 1976
#4 Design revies c_..er.ts reselved 7 weeks after

specificatien accepted by Vender.
Concern 83 Seismic regairerer.ts of Spec. 2323-MS-10
did not reflec the correct design basec.

7G-5 April 1977
s1 Design reviews of specs n:t reviewed fer c=pliance

with PSAR.
82 Two exa ples of iradegaate design reviews.

7G-6 Septerber 1977
s3 1;o pecetare for interface between G & H site,

Callas and !!.Y. effices.
s6 1;o procetare to set criteria f r field danges to

be reviewed in !!.Y.

IG-7 Januarf 1978
32 Iradog.: ate interface proce:ures for design revies

of EC/DCA's.

IG-8 l'ay 1978
33 Misclassification of egaip ant supports anchering

and egaipment tagging On stractural drawiq .
Interface proble s.

TCP-6 Janaarf 1930
!;o Design Centrol Pmm f:r Pipe Hangers. See
Section C 1-1

TCP-12 l'ay 1930
82 1;o procetare to inec:p: rate design danges arising

from G & H te=irati:n drawing ,.
#5 DCA not ccr.plete, cable & cable temination card

not in agreerent.

TCP-12 Followup April 1981
#2 Asbuilt condition did net conferned to cable

connection card.

TCP-13 June 1980
#2 Six valves not installed as per drtwings. Zio !!CR

cr EC cmpleted.
#4 B:lts not as per drawi.N.
slo Garg hanger not re-aralyzed.
#11 8 out of 11 hanger CCs n0 design reviewed.

.

7G-15 October 1980
Unresolved il 1:o interface en CCs between TU, G&M and

Westinghouse.
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Unresclved #2 No interface en CCs between G&H, cable*

tray suppcrts, pipe hangers, aM h'',"AC etc. .,

TCP-18 hh*" 1930 ,

#1 No procedures for design review of C Cs in the Pipe
Suppcrt Group. C Cs being appr -i withcut*'

supporting calculatiers. TU rarage e- accepts the
,

liability of approving fieM design changes witheu:
suppening doere . a:icn.

s3 Cesign interface berdeen engineering grcups,

invclved in hanger declassificatien was not
adegaately defihed.

84 T ..rs identified in design revies decrentatien.
35 Iradegaata interface herseen Field Engineering a.nd-

Technical Ser/ ices to resolve design questiers.

during design review cf Crs. ,

TCP-27 Neverter 1981
42 Design review, perfer ed witcut aucerity.

Ccncern ib Procedure did nc: address design review.
.

TGi-18 Februarf 1982
Cencarn 81 The rajori y of CCA/ cts have not been

ir':crperated inte the Paster Index.'

TCP-33 February 1982 *

42 No procedure fer design centrcl cf unigae syste s.

; TCP-43 May 1982*

1 Ingineering did net send design info to Pipe
,

Suppert Engineerirg in centrciled er decrented
ranner.

i 34 Crawirgs checked and approved bv urauthcrized
perscrael.

#5 Calculatien paukages were reviewed hich did ne:
have accept-ble data er ret-levchle calcd atiers.

TCP-47 August 1982
#1 Design review did net adtess 19 questiers cf ANSI

N45.2.11.
| 43 D: sign revi iw packages trarsnit =d without suitable
i centrolling rethed.

:
.

TCP-52 Septm2mr 1982
#1 Procedure did net address the interface between the

Stress Aralysis Grcup ard Pipe Support. Engineering.,

TGi-20 hber 1982 ~

Con::ern 41 frem TGi-18, P:cblers with CCA docunenta*,ien.''

#1 Use cf mark-cve.rs, Khitecut and ccrrecticn tape en
change verificatien checklists (Repeat fren TGi-
19).

t
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#2 'Ihree of five ECA's restatused as approved without
adegaate supperting doc.:ne. .tati:n.

TCP-74 June 1983
s1 No controlled nethod to identify ccrre=icrs by e

C10.
32 Procedure allcws design changes to te rade by a

Field Modified Ranger Sket n without a C10 cr DCA.
84 No p. Ware to centrol C: 3/DCAs agairst as-built

verified ' rangers.
s6 Personnel irstra= 1d to review caly these DsJ

stich are rcn irp:rta .:.

TCP-95 February 1984
as 1,2,3,4 & 5 As-buil*. deviati:rs.

TCP-103 Fay 1984
as 1,3,4 & 5 As-built deviatiers.

A review of this segaence of audit findings reveals design /Cesign
change prcble s were identified f: = t.".e first audi.s in 1974
thrcugh 1983. Se p.vvatic chmx;es knich needed to be rade
to correct the CPSES project pewe s were never adegaately rade.
Ben in 1984, the results trat eculd have been predi=ed fren ce
iradegaate ccrre.=ive a=iers to audit findings, shw up in the
fem of As-Bu:,lt deviatiers in_2e haren.re. Sese problers were

,

a result of corscious decisiers en ce par: cf W raragere .:
(e.g.TCP-6 findings revealed, design enange a =ivities were being
cerxta ed wi*h no design change centrol pr-p and design change
regaests were cai:rj approved without due cc siderati:n of their'

1 pact on earlier design v:rk. See Serien C 1.1.) Se audit
report acknowledges TU inrent to perfern tc-h initial

calculations and irxiependent verification after ce design
ctA7;es were irpleranted. Finding =1 in TCF-1B four.d no
procedures fer design :eview of C-: s in the Pipe support Gr po
and CCs were being approved without supp:=ing calralatiers.'D

ing d:crentatien.'qpre/ing
liability cf a: In response IU raragement accepted the

misfield design c".anges without supp:| practice was net stopped until 1935,p23;;3r ee 7pe fi.31 rerer.

|

as issued.I

,

1
-

10 Audit Report TCp-16, Oecer.ber 13, 1980
(S01003/F1'00802122)

11 Office Mc. emndt.n, CFFE Respense to TCP-18, cated
,

j February 4, 1981 by M.R. McBay and J.T. Merritt Jr.

I (501005/PI'00802145)

12 Cffice Mercrante fren J.T. Merritt, W, da:Cd 4rnVY

21,1985 (501940/CB0014) 1
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An iniicatien that enly the pr:blem trat was identified durire a i4

specific atriit sus addressed rae.er than the generic irplication i

of the finiing is shc%n by the findings en design interface: ICH-
6 #3, TGi-7 42, TGi-8 33, TCH-15 Unresclved Ite s 1 & 2, TCP-15 '

as 3 & 5, TCP-43 41, and TCP-52 al, all identified interface |

p=blers in ene way er anecer en ce CFSES Project berdeen 1976
and the end of 1932.

The lack of adequate infocation being passed berdeen the design
gr:ups ccupied with all of the identified proble s with design
cranges and design reviews si. ply se: ce stage f r e.e Cesign
Adegaacy Pr: gram cf the CFRr.

(2) Cerrective A =icrs

Unlike de design / design charge audit findirg trail, the
ccrrective a = len audit trail is aL es: n:nexistent. A glance at
tables C 1-3 and C 1-6 reveals that GE and MR ccrrective acion
progrars were never audited by TU. A review cf Table C 1-1
revcals that the first NCP/C:rre=ive Acti0rs audit of CFSES kus
TCP-23. An exa-iratien of that audit reper reveals that erly ,

one einer deficiency was identified along wie f ur cc:nents.
'

The area was net audited again until TCF-56, ene year later.
turing tr 2s audit enly ene cencern ard ene cc=ent were
identified in the area cf NCR ad:-inis.rstien. ~CF-37 cenducted
durig Cctcher ard Neve=er .1933, appears :: be the first audi i

of any depth of the NCP/Cerrective Ac-icn rWn at CFSES, but
this wrs ver/ late in ccrstra=ien. The bulk cf corstracti:n was
cc pleted in Unit 1 by this ti c, rany allegatiers were being

,

rade, and the ASIS sus raising gaestiers abcut design and as-
built ccnditiers of the CPSE3 project. "heref:re the TU Audit

,
Program was ineffective in identifying pr:ble s in the
NCR/Cerrective A=ien Fr:grars at CFSES.

t

i (3) Trainirq

a. Gibbs and Hill (G&H)
t

: A review cf Table C 1-3 reveals that Training ard Ind:ctriratien
(T&I', was never the subject of an audit of GiH but training and

I irdectriratien was examined alera with cther subject raterial
*

l3 that there was no descriptienCuring TGI-1, findirm were rade
Of training and inicctriratien in the Pr: ject Guide er the
Project Procolares Manual, ne feral TLI Pad been provided and a
draft of t!w QA T&I Pr: gram had been % itten but it had not been ,

"

reviewed by maragement er irple.ented even though the Project
Cesign and Procurerent activities were reper:ed to be 15%

.

13 Audit Repcrt TCH-1, dated 2/15/74 (S00461/C500041052)
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ccmplete. During TGi-2, findings were radel4 that a list had net
been providad to CA of perr,ennel reqaired to attend QA ser.inars,
' A ser.irars had n:t been held raice per year and T&I re:Ords were,

not bein; kept on CA e:qineers. These rat audits appear to have
corrected the G&H's prograr. en T&I. H Wever during TU's audit of
the Dallas effice of G&H15, a proble:n surfaced a ain in the
finding cf no personnel T&I reccrds. In June 1979,16 alrcst roc
years later, this probler. with re:Ords er d:crentation cf T&I
was still carried as an open iter.. Teo r.iner reccrd pr:ble s
were identified during 1985,17 c he:sise te audit repc: s reveal
that G&H resolved all of their raj:r proble s prier to 1976 and
only nin:r record problers were identified af ter that ti e.

b. Bruan and Root (54R)

A revies of Table C 1-6 reveals eat T&: was not ce subject of
an audit of E4R, hwever T&! was exa.i.ed along with c2er
subje: raterial. One finding in- 1975 iden*.ified cat do: rent
cent:tl center JCCC) persennel had n:t beer, p;;parly trained aM
ini:ctrirated. lo During the next audit, # the pers:nnel
identified in 3-3 had been trained er retrained but roe new
erployees had net. Daring 1977, three findirgs en *he
certifications, T&I of 001 scec. ors and One i.precerly cer-ified
QO inspector were ider.tified.20 Als in 9.e sare year 21, a
finding %as rade ktere CC irspect0r traini.g and gaalification
regai:r ents had been doo geaded to belew a: ep able levels. ~his
was the last TER Audit before' TU assu ed respersibilir/ for the
site B&R QA Progra:n Paragerent (See Se-.icn 5.4.2) . ~he abcVe
facts er findings reveal there were : r.tir.uing pr:ble s with
training, indoctriration, ard "certifi ati:n Of Q: irspe:ters"-

during the tire cat 24R ra uged ce CFsis Proje: ;A pr:gra ..

c. CPSES

14 Audit Report TGH-2, dated 12/19/74 (S00451/0500040900)

15 Audit Report TGi-6, dated 9/19/77 (S00622/0500040726)

16 Audit Rep:rt TGH-11, dated 6/29/79 (S00602/OS00040503)

17 Atriit Report TG!-2'*., dated 9/6/S5 ;S00547/CS00040074)

18 Audit Rep:rt TER-3, dated 10/20/75 (200727/EM9480906)

19 Audit Report TER-4, dated 4/16/76 (5001S?/CS004S0570)

20 Audit Report TER-7, dated 6/2/77 IS002S5/OS00450656)

21 Audit Report TER-8, dated 7 '29/77 (S00166/CS00101453)
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f

*An exar.iratien of Tacle C 1-1 reveals T&I ns n t de subject cf
an audit until W36, h: wever, T&I %2s s eti es audited with
cther subject - raterial e.g. Finding 17' in TCP-6 documents !

-

widespread lack of docu entation f:r T&I in Electrica;I :sC, and ;

all phases of Me&anical G cups cf Site Engineerirg.' turirq '

*Tc11cv-up Audit No.2, nc TJ: reccds en 2 :f 4 persers aue.cri:ed
to appreve field changes.*3 2.us a year later the TLI pr:blens
had still net been corrected,. 2.e issue was closed cut in Audit *

.

Reper: TCP-6 F0licw-up 3 3. '' ?.is is a clear case stere the
identified pr:blem ns fixcd but the pr:blen was n : treated as a -

generic cre and the everall p=blen was nct fixed. In three
audits, (TCP-36,56, ard 90), firdings indicate c.a the T&:

,

pr:gran was goed with the exceptien cf s: e r.ir.cr reccrd and
decrentatien problers. We q;estien de depth cf these audits,
e.g. in TCP-56, finding s2 identified 12 CC :.rspe ::rs stere
there was rc cbje::ive evidence to shew that 2.ese CC irspec Ors e

had received T&I in certain pr:ce res, shile -ecer receds
rutified 9.e sa e CC irspe:: Ors :: irspect using tnese
, c:catares. 2.ere sheuld have he a f:ll:sup to fird cut if
:nese laspectors were q;alified to perf:= e.ese i spec.iers ard

tif not, had they ac= ally been perf =ing these irspe.icrs.
his type of felleA:p would have identified pessible pr:ble-s in

4: as-tuilt cerditiers.
.

'

(4) Ceccent Cent =1
~

E&R was assigned respersihility of receiving design and
ccrstracticn reccrds fren Westinghouse, G&M, and Verd::s ard

'
raintainirg a deccent centr:1 systen until such recer:is were

,

turned ever to IU. An exaniratien of Table C 1-6 reveals that
docrent centrol was never the subject cf an audi: cf E&R by IV. .

, '

A review of audit repcrts shcw tha cis area %as not cc pletely
2neglected. Audit TER-2 firdings identified 3 a lack cf s=e

] pr:ce res, iradeq; ate precetres, i .cc plete re:Ords, inadogaste
centrol of reproducticn of centr:1 decrents, and ca: the CCC

'

i vault had net baen censtme ed. Curing the nex. Audi:26, nine
rew firdings were rade in the sa e areas identified in m-2 plus
scme approved precetres had net been irple ented, sc e legs were

; net being kept, fire protection ir ce central file stcrage was

j 22 Audit Papert TCP-6, dated 2/6/30 (S001SS/CS00101339)
:

23 Audit Repert, TC"-6 Fellcw 'Jp 32, dned 3/24/81i

| (S00199/CS00101202)

] 24 Audit Pspen, TCP-6 Follev-up 3, dated 9/4/81
(S00202/CS00101180).

z.
f 25 Audit Papcrt TER-2, dated 4/14/75 (S00957/F'00692527) '

,

26 Audit Report,TER-3,datad 10/20/75 (S00727 M.0948C906)/;
1
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deficient, and training of tcc pe:sennel kas deficient. Curirq
Audit TER-4,27 findWs iMica'a- en $.e Nd sym sW
had not been fully develeped, precetares fer harxiling and s crage
of QA remrds in the censt: action vault were net develeped, '
security at the vault was imdegaate, and twc newly hired Ecc
personnel had not been trained. Even at e.is early sta=e of
constnaction, a trend of repeat findings can be seen. ?.e'next
audit at the Houston offices 28 feung cre rep,3 g ,331793,
imdegaate irple entatien of preceiares, recc:ds net being
handled censistent with procaiures, and i spectien .rackages net
being obtained fr:n the site DCt. Curits "?R-6 '3, the enly
finding in this area was that all cf tha ecrrective acticn en
TdR-5 findings werr. in w.elete (eight rc.es later) , and the
iters were carried er cu.n ite s. 3 -3 40 sus again conducted
at the Housten ef fL x., the findings indicate that ce effice
files were net up to date, the vender su.:veillance grc,.:p was net
en distributien fur design drawirgs, and ce iten identified in
ER-5 en the inadegaate i.ple entatien cf precetares en-

ecliection, s:crage, and handling cf CA records sus still cpen
(15 renths later). At this ti e this series of audits ended, the
CPSES series of audits started and .he audit findi. s werew
similar to the previcus enes. 3etween 1977 and 1935, at least 15
audits identified at least 25 findirgs in the area cf dor,. ent !

.contrel31 Since the findirgs cf te -'ER audits are
representative, the trend indicates that eis area was never
broty.t under centr:1. Sc e cf the later firdirgs were rcre
significant (.e.g findirg al of 07- 23, .he au:iiter exa .ined 169
centrolled drawirgs and identified 105 prele s, rany firdirgs
stere the wrong revisiens were On file, and sc e stere design
charges were net incorporated inte drawirgs.)

r

27 Audit Repcrt,TSR-4, dated 4/16/76 (S00132/300430570)

28 Audit Report,TER-5, dated 4/6/76 (500279/0500430601)

29 Aixlit Report, TER-6, dated 1/2/77 (500232/CS004E0624)

30 Audit Report, TER-S, dated 7/29/77 (S00166/CS00101483)

31 TU Office Me o to file by Susan Falrer, dated 5/14/65,
Subject, Doct:nent Req;est GS-6 (502046)

.
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Appendix D

Ove* view and Statistical Aralvsis of the
!IP C Incre0 icn Preers- at CFSES.

This appendix presents an overview and analysis of the 304 NRC
Comanche Peak inspection reports listed in Table D-1. Six
reports within the range of reper numbers listed in the table
(73-01 to 86-29) have actually been issued but are not presently
on hand.2 Efforts have been initiated to cbtain these rerorts.

A brief analysis of the data centained in the reports has beec,
performed to determine if any conclusive patterns could be
identified that would direct a tt e r.t io n Oc specific areas cf

interest. Data considered in the analysis included the year of
the inspection; the type of inspection e.g. construction,-

radiation protecticn, e::.; the number and types of adverse
findings identified by the NRC inspe:: Ors: the number of

inspection hours spent en the inspe :icn (where available);
whether the inspection was routine er in respense to allegati:ns;
and the names of the inspe:: Ors performing the inspe::icn.
Because the physical quality of a plant is determined primarily
by the quality of its design and 0:nstructi:n, this analysis was
limited to NRC inspections that addressed these areas. Fcr
convenience, these will be referred Oc as C:nstruction
Inspections. This f0 us is appropriate to the present instance
because it is mainly thr: ugh a breakdown in ::nstruction quality
that a proje:: manager can je:pardi:e the licensability of the
facility and find it necessary to undertake expensive and time
consuming major corrective action programs. Of the 004 NRO
inspection reports listed in Table A-1, 213 have been classified
as construction reports. These 213 reports form the core cf the

| present analysis.
, The number of construction inspecti ns perf:rned per year isI

shown in Figure D-1 for both routine and reactive inspe :icns.
For the purpose of this review we have defined reactive

inspections as either inspe :icns er investigations performed in
response to allegations of improper c nstru: icn activities.
Routine inspections, on the Other hand, are inspections performed
in accordance with established NRC inspection plans. Examina:icn
of this Figure shews a low level of inspection activity during
1973 and 1974, with a sharp jump in inspection activity beginning
in 1975. The increased activity beginning in 1975 correlates
well with the beginning of c:nstru::icn in 1975 following

issuance of the CPSES Construction Ferni: in December 1974.

After 1975, the number of inspections is seen to increase

gradually, in step with the increased pace and breadth of
|

|

!

|
2 NRC inspection reper: numbers used in this r2 pert will

'

|
be the number assigned for CPSES uni: 1.

l
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construction. Also increasing ever this period, however, is the
number of reactive inspections reaching a temporary peak cf-

eight reactive inspe::icns in 1979. After 1980, the number Of
routine inspections is significantly smaller, but the number of
reactive inspe :icns centinues to be significant. The large
number of reactive inspections in 1982 and 1933 is attributed to
the opening of the ASLB hearing in December 1931 and the airing
of a number cf allegati:ns at th:se hearings.

A single !;RO inspe:-ion may inve'..e One hour of inspe :icn time
or hundreds. Therefore, the numrer of inspecti:ns conducted is
only one aspe:: cf 1:RO inspe::i:ns. .: the extent data are
available, Figure D-2 shows the variatien of !.nspe :icn h:urs per
year over the c:urse of the pr:je::. (!c data are available fr n

5e CPSr..S .i.s e-..i 7 e- .-.a- r..i.- *o 'S<o.- ..".a. -a.a .. '9<~< = .d.-- d '
. r . .. . r... . . . . . .

1986 are very fragmentary and s te imp rtant data are not
4 n - l u d. e d .i .n .w. a. '0.72 :.5 .e---.s.) . .i - " - a. n-2 s .". . 's . *. a . a .' . *. . " y .".e.. v-. . . .. . .. .

the number of inspect u s appears to have decreased after 1950,
o.h e annua' -a.e ".- es e x. - a. . . d a d ' . . - - - . s . . ". . . .i . .n 4 . s e .- . .i . . se --- . ... . r, . . ., .. .

between 1982 and 1984 was much higher than in earlier periods.
One obvious conclusien is that many re hours were e>: pended per
inspe 4.n. nn e ~,. 3 i o, w. 4 o s ... .1os.4 n 4s ...a. ...h .e. .w

.... c-.. ... . . . . - . . . . . . . . . .

...s e. e. a. e. a .. . s -1..e. ...e .... ..ns ~.e,s.4..s4nspe, 4on e.ss .. .wa. .. . .. ... . . . . . . . . . - v ....... . . . .

C O n C e ." . 4 .9- "y ' a..*. ". " = ' .i * ' a .i .c a. d- .=. .-. 4 .-.".e-.i 7 'a'.'*.h*..*.*, 's S ' "..9.;. 3 . . . . . . .. ..

hearing. Figure D-2 also shews the number of h urs the IRO spen
d" .4.g .k...is "e .i-d 4 .sy....i .~3 .=. - . . ". .i . .i a. s .- . *. e .- *. .*. a .a. ~. ~. ~.s . - " . .4 ~..'..a.9 y . . . . . . . .

a.a ae 4 3u,ae.a . . ). 4s4.a.......ehese a ..., . e , e c .),a.. . .. . . ... . ... . ..* . . . . . . . .

di.'.'e.en..ia.e "e."aean d .i .' .' a. - a. . . . . "2 e . s O' i..se..4...s * ".a. .
-a

. . . . . r a. .

performing an analysis Of this type.

Figure D-3 shows the variati n in the number Of !;RO construction
findings per year over the ::urse of the pr: ject. We have used
*he * e . . .. " # .i ..d .i .~3 " .i.s.e=d .' ""ia.'.=..i.." .o e . v .i d. e a ... - e--
.. . . .. . . ... . ..

;

uniform vardstick than crevided bv. the !;RO . This is necessar"J'

J .

because sometimes the !;RC will cite each unic.ue violation
| individually, and on Other o::asions, will group the unique

violations as "examples" under a single violati:n. Our listing
si= ply definec each unique violati:n as a finding regardless of
the manner in which the citatien was drafted by the 1;RO. One of
the notable features of Figure 0-3 is the fairly large number of
findings in 1973. These findings derived frc a single
inspection and related to numer us problems with the quality
assuranco progran prier to issuan:e Of the 0:nstruction Permit,
but at a time when plant design '.tet well underway. As for 1974,
although no fernal citati:ns we:e issued that year,3 several
concerns related to quality assurance were carried as Unresolved

3 For simplicity, a finding resulting #ren inspection report
74-XX, will be referred to as a '974 finding regardless of the.

date of issue of the inspecti:n rep.rt.,

,ac.e . 3r
I

I
,

i
l

|

|
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Items' and closed cut just prior to issuance of the Construction
Permit. We n0te there are a very 10w number of findings in 1931.
Based on the data for a.dj acent years, the number Of findings
appears to be outside the beunds of normal variation. We also i

note an unusually large number of findings in 1985 and 1956. A
preliminary review cf the citations issued in 1986, hewever,
s"- es*.s * k. a . b a s e d. . ". a. - .- " .' a....- .i d. e r. . .i .' .i a. d " 'f ". e '."n' . , . ". . e. a - - ... . . ... . e.,,

NRC inspe: Ors during this period were being much more thercugh
in their assessment of design and c:nstri .icn practices.

Figure D-4 presents the previous data in a slign:ly different
.' . := s u .- *. *"a. *"e ""...-a.- c' . ..a-.-"...: i..s- e . ..d, .- e- "ea-, . ... ... . . . . . . . , . . . . e .a y . ; .

."."...~e.- c .' .# .4 . . d .i . . , s #-... . .". s a. 4 . . .e. e . . .i . . s a .- a. --a. e..ed."a..d *"e . e.e ... ....

in ad]acent columns. :nspe::len of ne Figuro chev that te: Ween
3 9 ,, o. ad 3. 9 o 3 , 4 ., e n o, _..~we ., .4 a.4 ,=. .je... . 4 a .3 3 ). s .e..wa..a..a , . .a s. .... . .. . . . .- .

. ". a * .i , . e v a. .-"s...a .' l e ." . h a n "e n" .." e - .i..e. e . ..i ..a"' --
. o .. ... .. . ,. .e .

4 s e-.4,n 4 a. 4 .< .< o,. a .4.,4.e. n.... c e ,., , w 4.., ......... , .
aa.... .e .. .. ... .. . .. . a .. . ,.

seen the number of findings exceeded, and in sene cases greatly
ex,eaded, . ". e ". ". .. ." e - ^ " .i . . a r e - . 4 . . a .-- . . . . .. .

As noted earlier, reasurerents in units of numbers Of inspe::icns
do not necessarily refle:: the a::ual rescurces atelied :0 the

. ..
' a . a. s ". . . .i .e v. r . . . d e d e- . .i . d .i . . ,.ask.. '.' .". o a .- ." a ' . e s - - . . a. s"- a .. . .. .-. -. r.

Figure D-5. (Note: Ee:ause data c:n=erning inspe icn hours are
, . . .w e..4 e- 4 .ss4,g <.,a.4 e. ...y..a.,. .., ...;.. o.] ..r.,.... . .a ..., ... ... . . .. ..a

a. .- a. 4 . . .' " d. a d. .i .n --a.y.=~.i ., r. .i -u . e . " -- - v .i d .i . g 4 ". s re**..i ..n .".^~" a-e. . . . . a . .. e.

L 5.) As can be seen, wide variations in the inspecti n h0urs per
--m..em. ...e .e.4.a e.-.- ,9, . 0 is c- .s.i4e.-a.d a.. .. a +e .wt , 4 4. 4 . g .. r . . . - ... . . . . o. -. . . . ..

.4.a.4.-), a ..o. - o. a .4 y e e . . e 4s( . .i.g .-o w3y < w3 . w ...*wo ...o.sj
-- no. .9 , - ya . .-96... .p.. ..... . . .

a 1. . w ... >... .;d ...e . o. .. we c .a 4.s e 4..v .w4 wseen 4n 393s. .n ....a . . . . ,;w. .. . .. p ......

t
w ,, t, , s was s ' .i .*. . ' './ * e d " .- a. d , c . . .' "; . "a .- . .i . d .i .a. , s ee .i d e . . . 4 * i e d - -y '

. . . -. . , . . . - ..

4..dex .. ="c". ,00 .". . " - s e .- .# .i . . d .i .a. , . . - # .i v a
I n - . . .'. s .,. , w..s..m. .e.4.n

p. a. w u .4 . . - anp; ...u sw - ~ . - , . -,.

4 o.e 4,n .. t,. .w.w .e4 es .w ...e -....e ....a. y .... . a. . . . . . . ..... . . . .

for 1982-34 were 1.5 :: 3 tires th se Of the reference period,
~ but were only a ene-third to One-half as effe::ive in tems cf

hours per finding. Finally, in 1935-36 the index again changes
c dramatically to a level of 45-60 inspection hours per finding.

Little importance should be attached : these numbers, however,
because during this peried Region :'l started : n0 include the
number Of inspection hcurs expended in the reports of the

.

inspections.
.

1 The 'inal area analy:ed was the distributien Of inspection
findings amongst the eighteen criteria cf 10 CFR 50, Appendix 3.
It should be noted that during the c:nstruction of a nuclear
plant, the great majority cf the violati:ns written by the NRC
are written as violations of Quality Assurance requirements as

4 The NRC definitien of an t.'nre s o lve d ! e= is an iten for
,

I which additional inforestien is neaded in Order to determine if
h

it is a violation of regula:Ory requirerents.
,
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described in 10 CFR 50, Appendix B. In addition, the violations
are typically written against ene Of the 18 criteria in Appendix;

B. Our experience indicates any tabulation of these violations .

by criterion cited, will show the majority are written agains:
Criterion V, Instructions, precedures and Drawings. This should'

not be unexpected since criterien V states, in part:

"Activities affecting quality shall be prescribed by
documented instructions, pr::edures, or drawings of a
type appropriate to the circumstances and shall be
accomplished in a 00rdan:e with :nese instructions,

,

precedures, or drawings."

Thus, any activity identified by an NRC inspector that is not
being performed in accordance . tith the applicable precedure is
likely to be cited agains Criteri:n V. In additien, Criterien V

4

: provides a bacis for a citati:n when a procedure should exist but
1 does not, er when a pro:edure is demonstrably inadequate. In the

final analysis, pra :ically every violation is the result of
failure to follow sono precedure or regulation. Thus,

:
conceivably, practically all violati:ns c:uld theoretically be'

written against criterien '.
!

I

The distribution of viciations at CPSIS follows this pattern,
with ore than half the :::a1 number violations cited against
criterion v. To provide a 50:e useful picture of the
distribution of violati:ns between criteria, we have subdivided
the CpSES Criterion V findings in three subgroups:

The first group censists of these findings based en theo
absence of a required precedure, er use of an
inadequate procedure. Findings falling in tnis group
are designated V-A.

;

o The second group consists of these findings involving'

failure to follow a precedure applicable to one of the
criteria 4. n Appendix B, such as a design control
procedure (Criterien !!!), a document centrol procedure

, (Criterion VI), a precurement precedure (Criterien IV),
,

etc. In these cases the finding was reassigned from
Criterion V to the criterien applicable to the

j
i functional area.

,

i

o The third group consists of these findings involving
failure to follow a precedure that is not addressed by
one of the criteria in Appendix B. These are typically*

construction procedures, such as c=nerete preparation
'

1 and placement, and mechanical and electrical
installation. Since welding is specifically addressed t

by criterion IX, control of Special Processes, findings !
,
'

related to welding were assigned to Criterien IX. |
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Based on applicatien of the abeve process to findings originally
cited against criterien V, and the NRC inspector's classification
for other findings 5, the results are shewn in Figure D-6.

t

Inspection of Figure D- . shows that despite the distribution Of !

some of the Criterion V findings te other criteria, Criteri0n V
(consisting of V-A and V-3) still leids all Others. Indeed, both
criteria V-A and V-3 individually are =0re numerous than any of
the other categories. The Other criteria were cited as follows:

Criterien cecurrences "

X Inspection 24
III Cesign COntr:1 16
IX Control Of Special Precesses 14
II Cuality Assurance Pr0 gram 10
XV N0ncenferring Materials, Parts, 9

cr CO:penents
VI 'ecument Cont:01 7 i

XIII .andling, SOrage and Shipping 7
XVI Corrective Action 7
VII Control cf Purchased Material 6

Equipment and Services [
4

'

XVII Quality Assurance Records 6

'XVIII Audits 5'

IV Procurement Decunent Control 3

I Crgani:ation 2

XIV Inspection, Test and Cperating 2

Status a

b'

From the foreg?!ng it is concluded the six areas there t

' deficiencies were identified by the NRC =cs: Often at CPSIS were i

as follows:
'

o C0=pliance with constructicn pr0cedures
o, Lack of or inadequate precedures
o Inspection activities, including qualificatiens of QC ;

i inspectors -

,

o Cesign Control
o Centrol of Special Precesses, including welding
o Administration of the Quality Assurance Program,

I
i

1

1

i

I

5 In a very few instances, the inspector's classification was
changed when it was considered appropriate. For exa=ple, in

Inspection Report 81-02, a second violation of piping
installation precedures was changed from Criterion V to Criterien
XVI, Corrective Action because the procedures to prevent
recurrence had been ineffective..

| Page D-5
I

i

I

*
1

*
,

t

,

- - , - - , -



i g

Analysis and Evaluation of the
Project Management Services
Provided by Texas Utilities in the
Construction of the Comanche Peak
Steam Electric Station

i

Tex-L.a Electric Cooperative
of Texas, Inc.
Brazos Electric Power
Cooperative, Inc.

.

I

February 15,,1988

.

<

.

'.

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



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

,
. A

TABLE OF CONTINIS
.

4

,

I-1I. INr20CUCTION .... ......... ...........
'

I -1II. OVE2ALL CONCLUSIONS . . ...................

EVALUATIONOFPROJECTMARAG$ MENT I!!-1III. ... ... . .......

Procedure Centrol and Cc=pliance II:-3...... . ......

III-3Overviev .............. .........
III-5Facts ... . ........ ...........

III-21Conclusion . . . . ....... ...........

I!!-23Design Centrol Process ....... ...........

I!!-25Overviev .. . . . ........... .......
I!!-05Tacts .. . ..... .... ..... ......

Conclusion !!!-31 ;. . . . ....... .... .......
: r

,

III-32
*

Docu=ent Centrol . ............ ... .....

III-2: ;Overviev ... . .............. .....
II!-33 I

Tacts .. . . ........ ...... .....
I!!-33Conclusion .. . ........ ...... . ....

Training Indoctrination and Certification of QA/QC
III-39Pe:Sonnel . . . . . ......... ..........

*

I!!-39Overviev .. . ......... ...........
II: 41Facts ..................... . .
III-45Cenelusion ............ ... .......

,

III-46Relatices with QA/QC Imployees ... .... .......

;

I,

!
1 i

! '

,

i

,

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



-____-_ __ - _ _ - _ _ _ _ _ _ _ _ _ _ __ _ _

-,

1

x

s'

a

|

I. ITIRODUCTION

i

1

Case No. 86-6809-A, Texas Utilities Electrie ceneany vs. Tex-1.a

Electric Cecrerative of Texas. Inc.. Texas Municiral Pever Atenev and Brares
! Elecerie ?eser Cecrerative. Inc. , regarding various issues surrounding the
,

Conanche Peak Stean Electric Station, is pending before he 14th Judicial

District Court of Dallas County, 'exas. This report.is intended to cover

the areas Novell E. Rush of Ernst & Whinney vill address in testimony
.

presented in this case and a brief description of the basis for the;

i c:nclusions we have reached.
,

The renainder of this report censists of evo chapters. Chapter IIi
'

presents our overall conclusions regarding the perfernance of Texas

Utilities (TU) as a project nanager for the construction of the Conanche

Peak Steam Ele :ri Station (CPSIS). Chapter III presen:s the results of
:

i eur evaluation.
a

j

,

l

!

i
4 .

,
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II. OVE2ALI. CONCLUSIONS I

The role of the project =anager in any large steam electric station

construction project is difficul: and complex. The project manager is

charged vich the responsibility of coordinating the available resources in
i

order to meet the objectives of quality, schedule, and cost. A nuclear

steam electric station construction project presents the project =anager

with an even more difficult task because of the more stringent requirements

to which a plant ovne: ce=mits so that the quality of the resulting plant

vill ensure the public safety.

At the C :anche Peak Steam Electric Station, Texas Utilities has

failed in several key aspects of its project manage =ent respensibilities and

that these failures have resulted in the inability of the ec=pany to receive

the approval of the Nuclear Regulatory Cc= mission (NRC) to lice . and'

! operate the plant. An experienced and qualified project =ar for vould not
,

have allowed these failures to occur. An experienced proje. =anager vould
i

; have ensured that the project could demonstrate that a saf e . =.lable

plant had been built.|

,1

e

.

.
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TU si= ply failed to i=plement good =anage=ent processes and, : ore

critically, failed to heed the :any varning signals it received throughout

the life of the project. Those signals indicated that the syste=s TU had

put in place in key and fundt=entally i=portant areas had inherent

vetknesses and needed to be corrected. In =tny cases the identified

deficiency was either ignored, discounted, or "corrected" in an ineffective

=tnner. Varning signals et=e fr = a nu=ber of sources, including the NRC,

outside censul:tnts, and TU's evn audits, and in the form of significant

incidents taking place at the project. Gcod project =tnagers understand and

heed such signals so that underlying problems can be corrected. TU failed

to de this.

Without a doubt, the respensibilities of the project =anager a

C =inche Peak, as at all nuclear power plants built in the 1970s and 1980s,

posed a very difficult and challenging task. The technical require =ents of

a nuclear pita: are extre=ely c:= plex given the :yriad of systens related

selely to nuclear safety and the added c:=plexity cf other syste:s dictated

by the need to ensure safe nuclear operations. The difficulty of the

project utnager role is a acerbated by the need not cnly to construct a

quality, safe plant but to develop and raintain the docu=entation necessary

to de=onstrate this quality and safety. Notwithstanding these difficulties,

a nuclear power pita construction progrt: :tst eet and ace::plich these

challenges. Many utilities in the United States have successfully

accceplished these project =tnage=ent challenges and today have safe and

operating nuclear power plants. These utilities have been able to meet, and

de=enstrate that they have met, all their ce==ittents to the NRC and other

regulatory bodies.,

i
|
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Cur analysis and evaluation of the c0=pany's project =anage=en:

perf:rmance vas st:tetured to determine what aspects, if any, have led to

the inability of the Cc anche peak Steam Elect !c Station to be licensed and

to deter =ine if those elements should have been avoided. Our reviev

initially focused en the fundamental duties of project =anage=ent. These

basic responsibilities include the necessity to establish =anage=ent

proce.:ses that direct and cent cl the activities of =any organications and

people. Cur analysis indicates it was the failure of the Cc=pany to

i=plement and cont:cl sc=e of these key =anage=ent p;ccesses that has

directly c:ntributed to the inability to license this plant and to the

=assive reviev and correction pr: gram currently undereay.

As de=cns::sted in this report, ve found that the Cc=pany had

repeated failures in several key project manage =ent areas including:

pr:cedure c:nt:01 and c:=pliance*
* Design con::o1 pt: cess
* Doc =ent centrol

Training, indectrina:ica and certifica:icn of QA/QC personnel.*

These =anage=ent processes, while i=portant in any =ajor constructics

project, are of para =cun: i=portance in a nuclear const: action project. The

c:ntrol of the design process, the ef fective use of procidures and the

control of project doc =ents are necessary to ensure that the plant is buil

to =eet all safety require =en:s and tha: the project =anager can de=enst ste

ths; these safety require =ents have been =et. Thus, the role of QA/QC

personnel is unique and estre=ely i=portant on a nuclear construction

project because they are one of the critical links to ensure that safety

require =ents are me and can be demonstrated to have been met.

Consequently, the unique role they play dictates that certain elements such
.

.
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as training and certification =ust be in place for them to fulfill their all

i=portant role.

The NRC requires that nuclear plant licensees ce==ft to =aintaining

effective procedural controls through the develo;=ent and =aintenance of

vritten procedures. Those procedures serve as s:tndards to which the

11censee is held accountable on future audits and, ulti=ately, for

licensing. They play an i=portant role in assuring the reliability and

safety of a nuclear power pits and in being able to de=enstrate that fact

to the NRC. Procedures are used to control the design and construe: ion of a

power plan: by defining acceptable =ethods for acco=plishing specific tasks

and defining the acceptable or t=pected results of those tasks. As is

de=enstrated in this report, the procedure control and co=pliance process a:

CPSIS broke down and was not able to achieve co=pletely its intended

purpose. In spite of frequent signals and varnings given to TU that this

process had videspread vetknesses, there is no evidence to indicate tha: the

c =pany ever understood the severity of the proble= nor took the appropriate

uteps to =tke fundt= ental corrections. TU's inability or unwillingnese to

ensure the establish =ent of required procedures, =aintenance of those

procedures, and co=pliance with those procedures and to etke adequate

corrective actions in respense to identi:ied ceiioiencies 4 e failure of TUl

to fulfill a key project =tnage=ent respensibility.

In order for a co=pitz project such as a nuclear plant to be
|

| designed and constructed, the activities of large, diverse organications
i

=ust be properly controlled and coordinated. Tendt= ental to this process isI

the task of adequately defining the technical design criteria and ensuring

f adherence to these criteria through the production of detailed design
,
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drawings and specifications that accurately reflect the "as-installed"

condicien. This process for centrolling design and engineering docu=ents

=us: include =easures to ensure thte the final produe: satisfies the

licensee's c:==1::ents, safety criteria specified by regulatory agencies,

applicable codes issued by professional technical associa:icns, and sound

engineering principles. The result of this process is a safe and reliable

plant.

It is the responsibility of the project =anager to centrol the

design process and the associated documentation in order to de=enstrate tha:

the plant cia he operated safely. Cur analysis indicates that TU did not

assume adequate centrol of the design process and, consequently, failed in

its responsibility as projec: =enager. As in precedure control, there vere

indications throughout the c:urse of this project that there vere weaknesses
.

tad failures in this =inage=ent process. TU responses, however, vere

neither broad nor c::prehensive eacush to correct the deficiencies that

ultimately led to the December 1933 finding by the A::=ic Safety Licensing

Board that TU did not de cnstrate the a istence of a system that pr:=pely

corrected design deficiencies and led the ASL3 to suggest the need for an

independent design reviev.

A project =anager =ust i=plement a dec==ent centrol process that

effectively disse inates infor=atien t= ens the various engineering,

construction tad project =tnage=ent areas so that construction t=d design

are coordinated and that configuration control is maintained. The Cc=pany's

controlproject =anage=ent approach to tad i=plementation of the dccu=ent
TU'sprocess at Cc=t=che Peak did not satisfy its obligations in this area.

actions failed to meet or satisfy the NRC requirements regarding document
,

II-5
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c:n::el and e:nsequently TJ has been unable to obtain an 0;erating license

for the plant. nere vere clear indicati ns tha: this process was not

implemen:ed in a vay that would a:::nplish its intended pur;ese. TU appears

to have attempted modifica icns and 00 :e::icns to the document een:::1

syste: but they :co failed to ::: e : the ;;oblems that existed. A projet:

manager with nuclear experience vould no have alleved this to o::ur a

veuld it have :clerated its continued existen:e over any extended period of

time. TJ allowed the situation '.o : ntinue un:: rected u-til vell into the

proje : life. We believe tha: this is a significant failure en the .ar: of

TJ in discharging its pr:Je : =anagemen: responsibili:ies.

n e 1:pertance of the QA/QC fun::icn on a nuclear power pr:Je::

cannot be overs:a:ed. Licensing ultimately relies :n the QA/QC functica to

help demons: r.:e that all safe y requirements have been met. 1:s imper:ance

has 1:ng been recogni:ed by the utility industry and the NRC. Cne of the

major requirements ef ensuring that the OA/QC area is fulfilled successfully

is :he ::aining, indoc: inati:n and cer:ificatien of the pers:nnel that play

crucial roles in demonstrating :ne safe:y cf a pcVer plan *, proje::. Vari:un

industry s:andards exist that identify the mini =um stan:!ards at:eptable f::

::aining, indo:::inatien c.nd certificati:n. TJ and the res: ef :he nuclear

industry cermit to these standards as part of their nu: lea: power program.

Cur review found that numer:us examples existed at CPSIS of unacceptable

staffing, inadequate qualification or p :blems vi:h ::aining of QA/QC

perrennel. Repeated instances such as these led to tne NRC's Technical

Reviev Team f.nding in 1985 that " TJEC's ::aining and cer:ification. . .

program lacked the prog:s cati c:ntrol to ensure :ha: the requirements in'

10CTR50 Appendix 3 vere achieve:1 and main sined." Clearly the pre;ect

.
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manager en a nuclear censtrue:icn project has the responsibill:y of ensuring

that the requirements in 10CTR50 are achieved. Fur:her, a C? SIS, the

project =anager is the same par:y who ec:si::ed to the NRC the: it vould

=ee that s:andard.

Given our c:nclusions regarding the f ailures of Texas Utilities as

project =anager, the questien arises of hov a u:ility that has successfully

constructed fossil fuel power plants can experience failures so fundamental

to the successful c:=pletion of this project. We believe tha: a =ajor

underlying problem at CPSIS vas the lack of nuclear industry experience

vi:hin the senior project tea =. Based en the organi:stion and experience

records reviewed to date, it is c. lear that prior to 1934 senior project

=anage=ent personnel lacked significan: levels of nuclear indus:ry

experience. Significan: experience was not brought to the project un:11

1934 and later, vell after 1: vas recogni:ed that C? SIS had serious

proble=s. ~his lack of experience by the senior projec: =anagers was

exacerbated by the selection of on architect / engineer and construe:ica

manager that also had only limited previous nuclear c:nstruction experience.

A lack of nuclear experience can have serious consequences en a

nuclear constructien project. ~his fact is supported by findings of the

Nuclear Regulatory Cc= mission Of fice of Inspection and Int:reement.
t NURIC-1055, issued in 1934, s:sted that the failure to include adequate

nuclear construction expetience on the projec: team was a =ajor fae:or in

; project =anage=ent failurea. It stated that:
l

The principal c:nclusion of this study is that nuclear constructionl

|
projects havi:ig significmt quality-related proble=s in their
design or constructien vere characteri:ed by the inability or'

I

I

l

.
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f ailure of u:ility =tnage=ent to effectively i=ple=ent a =anage=en:
syste= that ensured adequate c:ntrol over all aspe :s of the
projec . Each of the =ajor quality-related proble=s cited . . .

vas related to breakdevns or sh:::: =ings in the i=ple=entatica of
the proje::'s quality assurance programs; however, the quality
assurance progrt='s deficiencies had as their root cause
shorte==ings in corpora:s and project =anage=ent. At several
projects, breakdowns in the quality assurance progrt= vere part of
larger bretkdevns in overall projee: =anage=ent, including
planning, scheduling, procure =ent, and oversight of c:ntractors.

There are two =ajor c:rollary findings associated with =tnage=ent
capabili:y and effectiveness. First, in today's environ =ent, prior
nuclear design and c nstructi:n experience of the collective
project tet= (defined as the architect-engineer (A/E), nuclear

supply syste= =tnufacturer (NSSS), construction =anager (CP.),stet =
constru::or and owner) is essential, and inexperience of some
=e=bers of the proje:: tet: =ust be offset tad c =pensated for by
experience of c:her =e=bers of the tet=, Each =enber of the
projee: tes= should assu=e a project role consistent with its prier
nuclear e=perience and not overstep its capabilities. A false

sense of security greving out of prior success in fossil plant
c:nstructica led several first- i=e utilities into underesti= sting
the c:=ple=ity of nuclear design and construe:i:n. This
=iscalculation resulted in the asse=bly of a proje:: tet: that
lacked the requisite trperience, background, and =tnage=ent
capability, individually or colle::ively, to successfully design
and construe a c ==ercial nuclear power plan: vithout the
develop =ent of significant quality proble=s. Although prior

nuclear design construction experience of the collective proje::
t e t: appears necessary for future plants, it is not sufficient to
assure the c:=pleted construction of a quality nuclear plant. . .

/
'/lthough it is necessary that each tet: =e=ber assu=e a proje::

role c ==ensurate with its capability and prior experience for
proje : success, it is not sufficient. Prior nuclear construction
experience of the utility owner is particularly helpful, although
not =tadatory if the corporate entities c =prising the rest of the
project tet: are suf ficiently t=perienced and if the utility and
the other =e=bers of the proje:: t e t= ass;=e proje : roles
consistent with their respective levels of nuclear experience.
However, the utili:y is ulti=ately responsible for :ne project, and
it cannot delega:e its manage =ent and oversigh: responsibilities to
others. This thought was su==ari:ed well by the Deputy
Ad=inistratar of one of the NRC regional of fices:

It is essential. that a utility undertaking the construction and
operation of a power reactor facility have strong project
=tnage=ent capability within its evn organi:atica to enable
independent ovrer direction and assess =ent of overall
=tnage=ert and assurance of quality of the project.

.
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Another essential charac: eristic of a successful nuclear
c:nstruction projec: is an understanding and apprecia: ion of the
c =plexities and difficulties of nuclear c:nstruction by :op
corporate =1nage en: that =anifests itself in a project =anage:en:
approach tha: includes adequate financial, organi:stional, and
s:sffing support for the project; good planning and scheduling; and
close anagement oversight of the project and the project
contracters. Other factors contributing to projec success include
strong =inagement c:==it=ent to quality and support for the quality
progra that starts a: the top of the cc porate structure and flows
dovn through project-level =anagement to first-line supervisors and
foremen; involve ent of tcp corporate manage =en in the project;

ce==i::ent of resources sufficient to c =plete the project in a

quality =anner; careful selection of key project staff; an
at=osphere that encourages looVAng for proble=s and solving the=;
in openness to ideas for i= prove =ents; effec:ive projee:
interf aces; and understanding of the sy=pte=s of poor =inage=en:
practices; use of the quality assurance progrt: as a manage =ent
tool, rather than as a substitute for =anage=en:; and in
understanding of the role, =issien, and constraints of the N2C.

Nuclear c:ns:ructi:n is sufficiently different it:= and ore
c:= plex than fossil construction that funda: ental changes to
utility'a cor; orate structure and project approach =ay be accessary
to successfully c:=plete the projec:.

It is clear tha: =iny of the problems experienced on the C?SZS

project are si=ilar to those discussed in NURIG-1055. While TU lacked

nuclear ex;erience and chose to hire :ajor projec: t e t: participants that

also lacked significant nuclear (xperience, tha: it in no vay relieves TU of

the res;cncibility it assu=ed to ensure that project canage=en: duties vers

fulfilled in appr:priate vays. TU could have hired persennel with st :na

nuclear experience, as other utilities did, or could have sought the

assistance of outside censulting fir:s that pr vide this type of expertise,

as other utilities did. TU, hevever, did not bring in experienced nuclear

personnel at the senior project =anager levels un:11 1: vas clear tha: CPSZS

had problems so pervasive that the plant could not be licensed and a

re=cdial progri: of reins;e:: ion, reanalysis 1..d rework had to be

perfor=ed. TU si= ply failed in this aspect of i:s project =tnagement role.

|
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Projec: =anagers also recogni:e tha: there are key points in ti=e

during projects when =anage en: =ust reevaluate its evn project =anage=en:

perfor:ance. TJ apparently did not do so. For example, when TJ elected to

adopt an "a:-risk" design approach, i: should have ensured that it had the

appr:priate systens in place to support such a process and that it was

capable of =anaging the project under that approach, assuming that such an

approach was othervise per=issible. Instead, TJ allowed already weak

=anage=ent systens to suffice even when varned as early as 1973 by an

outside censultant that "the current site DC DDA syste: of after the fact

ecordina:!on of design changes with the original designer provides a

signifi: ant risk of design error . "
..

Similarly, in the early 1930's, i vas clear that the GC vas ,

beginning to scrutini:e quality assurance activities at power plants = ore

closely. The probless experienced at the ::i==er Nuclear Pever Station and

at the |d.idland Nuclear ?over S:stien pr:=pted many nuclear project =anagers

in the industry to ;erfor: a self-evaluation to ensure that existing

managemen: processes vould =ee: this closer scrutiny. If TJ had perfor ed
;

i such a self-evaluation, it vould have been clear that the =anage=ent
!

processes evaluated in this report had significant weaknesses that had to be

corree:ed. Consequently, we can reach no other conclusi:n but that Texas

Utilities failed to exercise pr:perly its project =anage ent

responsibilities in certain key areas. That failure has led to ec=pletion

delays, the inability of TJ to obtain a license for this plant and the

necessity to perfor: an ongoing progra: of reanalysis, redesign and rework

of significant portions of the plant.

|
'

|
,
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III. EVALUATION OF PROJZCT MA.% 2 s n

The role of the projec: =anager on a nuclear construction project

is extre=ely i=portant. Virtually all c::=ercial nuclear projects built

during the 1970s and 1980s ex;erienced, throughout their life, changes

pertaining to ;;oject =anage=ent organi:ation, philosophy and function.

These changes vers due at least in part to the evolving c:=plexity and

entended lengths of the projects the selves. ?:oject =anagers often adopted

increasingly c:= plex adxinist:stive centrola, syste=s and organi:stions to

address the challenges facing the nuclear industry and to en:;ure that the

necessar/ safety requirr:ents were me to ensure the c:nstraction of a safe

plant.

The evner's project =a:issemen: role should be clearly defined early

in the project. Due to the hunrireds of c:= plex functions required to

co=plete a nuclear project, the role defined by the evner must be consistent

with its own internal capabilities and experience. Assumption of project

manage =ent responsibilities requires the owner to develop the expertise,

resources and ad=inistrative controls necessary to execute the role

properly. Throu gout the 1970s and 1980s, utilities often chose to expand

their project manage =ent roles and responsibilities in an attempt to

=aintain control of their nuclear projects. Project management at Ccmanche

.

.
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Peak began in the eatly 197Cs and continued to evolve to an a ange=en: in

which the evner, Texas Utili:les, assu=ed responsibility for the =ajority of

projee: =anage:ent functions associated with ec==ercial nuclear construction.

This chapter presents the results of our review of Texas Utilities' i

|
,

project =anager role in the construction of the Comanche Peak Steam Electric l

Station. Based on the infor:ation evaluated to date, ve have identified

five areas in which events and activities demons::ste fundamental flavs in

TJ projec =anag ement :

o P ccedure Control and Co=pliance
* Design Control Process
* Doc =en: Control

Training, Indoctrination, and Certification of QA/QC Personnel*
|
! * Relations with QA/QC E=ployees.
i

The following sections present our results for each of these areas.

.

III-2
__ - _ _ _ - _ _ - _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ - _ - _ _ _ _ - _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___

.

.

PRCCIOURI C0!CROL A C C0!'?LIA21CI

Crerriev

? ocedures have two basic purposes in a nuclear c:nstruction

project, n e firs ;ur;ose of procedures is to outline an acceptable =eth:d

for ace =plishing a task. *he se::nd ;urpose is to define the acceptance

criteria, or espected result, of the task. Through procedures it is

possible to control the =ethed: logy employed in ac:: plishing a task, and

c:==unicate the expected result.

To: precedural c:nt::1s to work effectively, certain criteria ust

be satisfied. A=eng the ses: significant is the need for procedures to be

clear and unambiguous. ?:ocedures =ust also incorporate the pertinent

technical require =ents and cles:1y define when and where to perform the

steps in reistien to c:her a::ivities. A good procedural centrol program

vill establish records to =easure adherence to ;;ocedures. Even with the

above criteria satisfied, the ;;: gram vill not verk unless c:ntrols are

established to assure that p. sennel using the ;;ocedures are sufficiently

trained both technically and procedurally.

?::cedural c:ntrols are c::=caly used in c:==ercial, industrial,

and even office enviren=ents. hey are of pars: cunt importance in nuclear

pover applications because of thei role in assuring the reliability and

safety of a nuclear ;cver plant. The .Y2C has = edated effective procedural

cent:cis by requiring that licensees develop and =aintain written

procedures, which then serve as the standards to which the licensee is held

accountable en future audits and, ulti=ately, for licensing.

To appreciate fully the specific i=;ortance of procedural controls
.
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J in a nuclea power plan: construction project, it is i=;ortant to understand

the =agnitude of such a ;;oject. During the construction phase, up to 5,000

persennel can be er;1 yed at a site. In addition there :ay be reveral

thousand off-site em ineering and technical personnel directly involved with
.

a project. These pes;1e possess videly ranging skills and are also subject

to a high turnover :ste. Obvi:usly, all of the discrete activities

perfor=ed by these pers:nnel ust be coordinated to ensure that technical

requiremen:s are ulti=ately ::anslated into a safe and reliable operating'

unit. This is a situatica tha: demands a veil =anaged, procedurally"

,

c:n::211ed progra: o ensure that the necessary interfaces are established
,

and tha: require ents are adequately doc =ented and ace ==plished.

Adequate procedures serve as evidence that the plan has been i
,

,

dJsigned and built in accordance with require =ents. The onus is en the
Ii licensee to prove the quality of the plant. Without the doc =entation tha:

4

precedures ;; vide, ;;0ving ths quality of design and c:nstivetten vould be

expensive (f.e., repeating design checks and inspections) and in s:=e
>

,

inc:ances perht.ps i=;ossible (i.e. , verifying concrete =ixes, veld roo:

passes, the si:e of embedded rebar). This dec=entation fer:s the base for

the NRC Safety Ivaluation Re;c : (SIR). Ultimately, the granting of an

f c;erating li:ense may hinge en the adequacy of doc =entation. ,

I

! &

i TU's ;;ocedural centrols were deficient throughcut the project. '

,i

a

The NRC, third party consultants, and TU itself identified procedures that
.

vere not written, saintained, or properly distributed. Further problems ;
'

vere found wi*h cc rective actions regarding procedures. As late as 1985,
t

!

i the NRC's Technical Review Tean (TRT) reported that the TU QA progra: vas
:

i tveakly i=plemented, and that TU lacked the ce==itment to

,
t

I

r

r
'
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i=ple=ent an effec:ive QA progra. due in part to construction and inspection

i procedures in sc=e areas that vere "inadequate, contradictory, uncon::alled,
3

or nonexistent." In addition to the nu=erous procedural deficiencies eized

f

in Appendix ? :o Supple = ental Safety Ivaluation Report (SSIR) 11, which

presents the TRT's assess =en: of TJ's QA/QC program, SSIRs 7-10 further

describe procedural deficiencies in the Civ11 and Stractural, protective !

Coatings, Ilectrical an.t Ins :t=entatien and Test, and Piping and Mechanical

areas. These reports vere by no =eans the first indications to TJ that

there vere procedural problens at all levels.

Tacts ,

The following facts are based on our review of the docu=entation

and testi=eny obtained thus f ar. These facts for= the basis for the
2

conclusions contained in this report.

Establish ent of Rev.: ired Procedures. In nu=erous instances
|t

throughout the proj ect 's lif e , TJ =anage=ent failed :: ensure that necessar/
d

procedures were established. TJ ce==itted to providing these procedures in

a ti=ely =anner in its Preli=inar/ Safety Analysis Report (?SAR) and Tinal

Safety Analysis Report (TSAR). In addition, the 13 criteria set forth in

10CTR50 Appendiz 3, and the require =ents established by the A=erican"

Na:ional Standards Institute (ANSI), stipulate that proper procedures be

developed and =aintained,
i

In the ently years of the project, proble=s with procedures focused

! on the quality assurance progra=. As the project progressed, the evidence
i

includes instances in which construction or engineering procedures were

<

=issing or inadequate. If these deficiencies had been isolated, thei: |
1

I I

!
,

! t
-
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.

effec: on the overall ability of TU to ensure that the plant is li:ensed

could be ninor. However, deficiencies of the sane nature reoccurred over a

s;an of years and thus are sy=pt::stic of a failure by TJ to =anage the

Cc:anche Peak project c0=peten:17

For exa=ple, TU vas repeatedly cited for a lack of procedures to

establish and define authorities, duties, and responsibilities of QA,

Ingineering, and Construction personnel. A 1973 NRC Inspection Report

(73-02) found that Cc:anche Peak vas in violation of Criterica I of

Appendix 3 to 10CT350 because neither the TU Corporate Quality Assurance

P:cgra= nor the Conanche Peak Quality Assurance Plan (QA Plan) clearly

established the du:ies of TU's QA Ingineers. During a 1975 inspection, an

|

NRC inspector noted that the 3::vn & Root QA/QC Manual for Nuclear Project

(3: vn & R:ot Manus 1) did not cles:17 establish and delineate in writing the

duties and authorities of the site QA/QC supervisory s:stf. In the sa:e

inspec:icn, i: vas found tha: the specific duties and responsibilities of

TU's and Gibbs & Hill's QA staffs vere not clearly set forth in the QA Plan.
.

i In res;cuse to the inspection, Ashley (3 :vn & R:ot) inf o rmed

Caudie (TU) that a draf t of a procedure for the 3 :vn & R:ot QA oritni:ation

vould be written by July 14, 1975. The precedure would establish the
j

i "authority and duties of supervisory positi::s." Hevever, NRC Inspection
i

!

Report 75-07 da:ed June 11, 1975 re;orted that no procedure yet azisted to'

1

<
describe the authority and duties of Brown & Rcot site QA personnel. In

i

addition, the QA Plan still did not address the duties and responsibilities
i

of the site QA Supervisor and the QA group. Roughly two years after being

[
cited for a procedural deficiency, TU still had not corrected the deficiency

f and the ites re=ained unresolved.

I

!
i
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A1:heugh by 1973 precedures delineating duties and responsibilities

vere erentually established, the findings in a re;or: that year by

Manage =ent Analysis Corporstien (MAC) included tr. observation tha: current

activities of TUGC0 personnel vere not consistent vita the au:hority

delegated to 3:0vn & Rcot and Gibbs & Hill in the PSAR and the QA Plan.

Also, the MAC report found that the authority delegations in the QA Plan

vere not consisten: vite those in the procedures. In a July 11, 1973

internal res; case to the MAC re;crt, written by 2. J. Cary and L. Tikar to

P.G. Brittain, it was agreed that the QA Plan and procedures vere c:= plex;

therefore, the Corporate QA Plan was currently under study with the goal cf

stresslining it.

In 1979, TU =anage:ih: restsanized its QA progrt=. The =ajor

reorgani:stien effort, described in NEC Inspection Report 79-13, included

several cht:4es in personnel assign =ents, organi:stional structures, and

staff functions. At the time of the inspection report, TU vas su;;osedly la
thethe process of =aking the necessary changes to precedures to reflect

changes in functions and res;:csibilities. However, Rhc Inspection Repor

79-25/27 reported that the precedures had not in fae: been changed to

reflect existing functional res;cnsibilities. When QA Audi: TC?-6 vas

perfor:ed in 1930, several deficiencies were again noted in which procedures

were inadequate to define the res;cusibilities in the organi:stion.

In additics to the NIC inspection reports and TU internal audits,
that they werepersonnel at Cc=tsche Peak gave clear signals to =tnase=ent

unsure of their duties, authorities and responsibilities. Any efforts nade

by TU zanage=ent to stretsline the QA Plan and procedures were a;;arently

not perceived as effective by QA/QC personnel, as indicated in a series of
.
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|

interviews c:ndue:ed in October of 1979. O.e concerns expressed by |
3

personnel in the interviews included uncertain / over who had authority over ;

QC personnel and uncertainty over the duties and responsibilities of QC

personnel. Although nanagenent eventually responded to the concerns ,

expressed in the interviews and c:nducted foliev-up intervievs, it is ,

significant that by 1979, QA/QC personnel vers still uncertain abou: their
q
1

duties and responsibilities.

Procedural deficiencies related to defining duties and

responsibilities again surfaced in 1981. NRC Inspection Repor: 81-10i

reported that no TJG00 operations procedures had yet been issued to address
,

responsibilities and activities for in:.tru=ent installati:ns fellowing the

turnover to 7UG00 by TJ,

Nearly a full decade after first being cited by the NRC for a lack,

of procedures defining duties, authorities, and responsibilities, TJ was
t

told by an ou: side censui: ant that responsibilities renained unclear. In a
,

.

193 report cennissicned by TJ, T. L:bbin ree:==endec that a hierarchical

| system of policies defin!ns objectives and responsibili:ies should be
,

developed. The fact that duties and responsibilities vere not yet c*early |

\ defined and understood by personnel at this late date in the project raises
l

,

'
.

doubt as ta the quality of nasagement and verk perferned in ;;ior years. TJ ,

;

I either ignored the signals it was given by the N2C and itsnanag ement

i.
internal audit progra- or it failed to respond to warning signs effectively.

|
Another ext-|mle of recurring procedural deficiency is th.: failure |

'
,

t L

to establish procedures for the regular review by TJ nanagenent of the i

adequacy of the QA P cgram. An NRC Inspection Report in 1973 (73-02) ;

reported that Conanche Peak was in violation of Criterion II of Appendix 3 f
r
!

r

f
f
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i
to 10C7250 because the C :anche Peak QA Plan did not contain procedures for

=anagement reviev of the status and adequacy of the QA Progran. Over ten

years later, in 1934, the NRC served TU vith a Notice of Violation for this

same procedural dificiency. 52C Inspection Report $4-32 described the
1

deficiency as a failure to regularly reviev the adequacy of the QA Program,

which is in violation of 10Cy250 Appendix B, as well as cc:=itsents made by

TJ in the PSA2 and TSA2. TJ did not establish procedures to review the

adequacy of the construction QA program nor did it appear to have done so in

prior years. Subsequent tothisNRCinspection,theNRCTechnicalReviev
<

Tess (TIT) issued a report in 1985 that c:ncluded that the QA progrs= vas

vaakly implemented and that TJ 1acked the ec==itment to i=plement an

effective QA pr: gras due in part to a lack of precedures to require regular

reviews by senior =anage=ent.
!,

These examples of f ailure to establish required procedures are only!

a few of the incidents which occurred thr:ughout the life of the Cc=anche;

>

Peak project. Procedural deficiencies also occurred in such areas as vendor

surveillance, document control, QC inspection, and QA review of design
I

docu=ents. The primary sign!!icance of these deficiencies are the*

f ar-reaching i=plications the lack of necessary procedures can have on other
,

as; sets of the project such as training and indoctrinatien, document
;

co trol, design clange centrol, and the QC inspectic program. Vieved
I

collectively, the se deficiencies point to a failure by TJ management toI s

!
ensure that itr,c:=mit=ents to establish effective procedures are fulfilled1

'
. confor=s toand, en a broader scale, a failure to de=enstrate the plant'

safety requirements.
i

a

.
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MW.t ensne e o f Adec :3a ? 0 eduras. In addition to i:s failure ::

ensure tha: required ;; cedures were es:sclished, TU manageme .: fai:ed ::

ensur2 that these ;::cedures vere adequa:e :: ;; ovide clear, curren; and

0:nsis:ent direction to QA/QC and craft personnel. :Tu=ercus instances

indicated a lack of c:n:::1 over the ;;;;e =aintenance of ;;:jee:

precedures. 3;e:ift: Inadequacies include cbsolete precedures, imp:oper

,**s''.'.'.'a*. . . . c . c . . . a. d. ". - a. . a.." a .' a , ~. . . #". s '. . $ .". " . . .' a. a .- ~. . c a. d. " - a. s , a. . d'" a . . . . f ... ...

'**
4 . . 1. e *. * .'' *. 8 . . " *. ". s i. a" *. *. .. *. *-***d.".**.s. ~.~.*.*..#C .' ' a.v 8 .. $- 8 . . a .# d. e . *. 3 * a'a( a . ...:. . . . . . . ..
....y . ... f....

|GC inspe::icn re;ct:s, in:ernal TJ audi: repor:s a.d third-par y repor:s

illus::ste the failure by TJ =anage:en: to maintain effe::ive ;::cedures.

A 1973 :GC Ins;e::i:n Repor: (73-02) ;cin:ed u several

inadequacies in:luding: (1) the QA Plan was ne: clear en the duties and

ss; nsibilities Of QA Sngineers, (2) the C :;0:ste QA Plan : mitted to
!
'

procedures in c =;11ance vi:h Cri:erien V, however :he projee: QA Plan did

n:: c:n: sin the necessary p :cedures, and the im;'.ecen:ing ;::cedures f::

the QA Plan for the audi: ;::gran did no: address Al;3 requirements. !iRC

Inspectica Repor: 74-02 f:und :ha: the 3 :vn & R::: =anual was deficien: in

. .<.... .w.... .... . 4... 4.3 4.e . 3. 4 ,a ...,.,4. e. 3 .w34
.. ..g . 3.3 s4.w3...4... ses .. .. ... . . ... . . . . . . . . . . .

. . . ..

A;;endi:: 3 to 10CTR50.

*a-w4 ( ' a. . . .' .". a. d. a d. d. ' . d a. . . a .' m, .~. k. ' a. s v i . *.a.;- ". 7. ..s , e a. . d e n. Ra,a-. < .. . .. .. .. .s . . . ..

3 ::'.T. & Rect's ;;:cedures. 'he re; :: f:und tha 3::vn & R:o: en-site

constructi n p :cedures had n:: ye: been fully devel:;ed. In res;cnse to

similar deficiencies identified in internal audi: 73R-1, TU s:sted tha:

3::vn & R:et's C:nstruction dcp---ant ..ad no apparen: c:nt: 1 over the

;;eparati n of cons ue:1:n p-ecedures. An tiRC inspe :i:n early la 19/5
,

found the 3: vn & R:ot QA Manual to be further deft:ient in that the =anual

... ,C,
.. *
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did n : ::n: sin references :: c:her 3 :'.T. & R:o QA/QC =anuals in use, no

vas it clear as :s :he manual's fun::i:nal applica:1:n :: C::anche Peak.

his deficiency van no:ed as unresolved in NRC Ins;ectica 75-02 in late

1975. ?::blems vi:h cen:: 1 over the devel:; ment of 3 :vn & Rec: p :cedures

a ,, a. .. a / .e. 3 , '.,,t 1..... .s . .. .e u_.4a.... .s ~.J .: s.4.s,.a...... .o.r
*

.,J 4.a..a. 4. a
. . . . . ...... . .. .

. . . . . . . . .

3 :'.T. & R:o: ::n=erning the 3::.T. & R o: QA/QC Manual. Schmidt ex;;essed

his c:ncern tha: there was a la:% of c:n:::1 in the devel ; en: of the 3 :.T.

& R:o: QC ?::cedures Manual and :her QA dotamen:s and that careless er:::s

had been :ade in the ;;:cedures anual.

The p::blems were a;;arently no: scived. |GC Inspectica Repor:

.. ...,.. 4. .2 . u. . 4 ., e . . . . < . . . a. s. 4 ., ., 4 . . . . . ./ 4. ,. s.e.. .4 4 g .5.e a ..... ... a.,c..., ... . .. . .. .... . . . . . . ..... . . . . . . . . .. . ....

e., ..ta.a..e , a ....e./ 4eu...s., a s....,. sa<. n .. .. a. .s . . . .e .ae. . a. .r .sa
. .....

. .. . .u. . .s u. .. ..... .. .. . . .

d:cumen:ed n:n::nt:::ing 1:e:s. !GC Inspe::icn Re;c:: 76-03 re;ct:ed tha:

the ap;;:;;ia:e QA ;;;cedure was revised in res;cnse :: the deficiency.

By '.977, I'J had been given numer:us signals tha: many of the

; cedures f:: QA/QO and ::ns ructien and engineering vere not effective.

MAO's 1977 reviev Of 3 :vn & Rect f:und tha: the C :anche Peak pt:cedures

;co:17 defined the ;;: cess f:: release of design d ura:.:s. The 1973 MAC

report ;;epared f:: C::anche Peak f:und that the QA Plan and procedures vere
1

n:: c:nsis:en: and tha: the ;;: edures were c::;1en and difficul: ::

=ain: sin. Interviews of QA/QC personnel in 00::ber of 1979 revesied a

c:ncern abou: inada.u :: ::sining on ; :cedures and identified a need for

additi:nal ::sining. Tc11 v-up interviews c:nducted in 1930 indicated
.

:: be c:nfusing. Sethimprovements; h:vever, procedures vere still though:

series of interviews thould have sounded alarms t: I'J =anagement that

;;;ced.ures were n,either clear nor effective.

I , +, .3 .,.
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The reorgani:2:!cn of the C::anche Peak OA ;; gram in 1973 included

:he assig**.ent of additi:nal qualified ;ersonnel t: OA Ingineering ::

;; vide ::re expli:i: dire::1:n in QA/QC pr:cedures and instructi:ns.

"nt:::una:ely, TJ f ailed : f:*':V up i:s eff::: vith the a;;;:pria:e!

! ..

changes :: ;;;eedures. An NRC :ns;ecti:n Report in late 1979 (79-26/:7)

Aiden:ified numer:us instances Of ina;;; pria:e and obsolete precedures.

=anuals dentafied a: less; n.ne p :ceduresae

reviev of TJ and 3::vn & R:o: .

tha: had been :ts:lete ft: tv or more menths. A N:tice of 'liola:icn was

assessed en TJ beesuse the situa:icn was not in ::=;11snee vi h Cri:erien 'l

cf A;;endix 3 :: 1007K5C. Si=ilar def t:tencies were again identified by an

interna' audi: (!0?-5), the results of which were issued in early 1930.

~hus whi;e 1: a;; ears that TJ =anagemen: atte:; ed :: s:lve some of

:he specific ;;:ble:s related :: ;;:cedursl inadequa:ies, the underlying,

generic ;;:ble=s c:ntinued. Manage:ent pushed f:: a 1930 fuel lead wh!!e

its ;;:cedures f : design, ::nst:ncti:n, and quali:y cssurancs remained

unclear and inef f e :ive.

Deficien:ies cun:inued to be identified in the period subsequent to

1930, further de=:nst: sting a need for a reevaluati:n and clarificatien of

;;::edures. Audi: TCP-36 perf:::ed in early 1932 examined site QA/QC

persennel ::sining and identified a need :: provide addi:icnal c'arifi:stien

of a :ual ;;se: ices set f:::h in ::aining ;;:cedures. In 1933, the NEC

Cons ucti:n A;praisal Tes.: (CAT) issued its report which identified, among

numerous Other deficiencies, ;;:blems with impre;erly qualified velding

precedures in the }r/AC area. Als:, NRC Inspecti:n Re;ce: 33-23 identified

dem:nst sted a lack ofseveral pr:ble= areas in need of attention that

pr:cedural c:nt 1 and outdated procedures. QA Audi TOP-74, performed in

tre*,,e** e=
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1933, identified several ;::cedural deficiencies. One of which invcived a

icver tiered procedure that did not satisfy c::mi::en:s of upper level

d:cuments in that it allowed design changes to be made vi:hou: issuing a

C:=;enen: M:difica:icn Card (CMC) or Cesign Change Autacri:sti:n (OCA). The

audi also f:und tha: :here vere no ;;:gra ra:i: c:nt :1s to address and

c:ntrol the issuance of CMCa/ CAs agains as-buil: verified hangers.

Audi: TC?-37 f:und additi:nal ;;;cedures that did no: mee:

requiremen:s. These ;;:cedures described activi:les in :he areas of Piping

Detiation Re:::d F:::s and c:::e::ive action reques:s, res;cnses and

f:11:v-ups. Audi: TJG-49 dise:vered tha: the inde;enden: reviev of

: Ten-C nf:::ance Re; orts (TCRs) by QA persennel was no: pr:vided f : in the

4;;;;; iate ;;;cedure. *vo years la:er, NRC Inspec:1:n Repor: 35-13 found

:ha: the Oesign Change Cent :1 ;:ocedure s:ill did no: provide for the

necessary reviev by and c: :dinati:n of design in:erf aces.

~hese re;eated cc:urrences of ;;:cedural deficiencies rela:ing to

the re;orting of n:ne:nfor=ing items and :: rective a::icn are parti:ularly

significant in-light of the nu=er:us warnings given :: TJ =anagement over

the years. F:: example, while performing an aggrega:e s:udy in estly 1976,

independent ::nsul:an: Joseph Varela varned : hat the presen syste of

handling MCRs was vulnerable and c:uld cause future ;::ble=s with the A:::i:

Safety Li:ensing Board (ASL3) that veuld ;;:ve :: be embarrassing and

costly. Also, the results of both the MAC study perfor:ed for 3 :vn & Root

in 1977 and the MAC study perfor:ed in 1973 for TJ ex; essed concerns about
) the centrol of the n:n:::.for:ance and design change systems.

Had TJ =ansgement underst: d and been sensi:ive :o the pr:blems

brought to its attention by these third parties, the NRC, and its evn
,
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internal audit::s, i: v:uld have made an attem;; :: disc:ver and redelve the

::c: cause of the ;;:blems. Clearly, ensuring tha: the pt:cedures g:verning

:hese ac:ivities and c:hers were effective and c: ;1ste vould have been a

ici,ical s:ep in so'ving its ;::blems. However, the evidence in the years.

subsequent :: the vari:Us var.ings given :: it suggest TJ Canagement ch se

::hervise.

Assursne e -' Adee"st e C:-r11 sne e vith 2-v ed"res. Vieved

celle::ively, incidents identified.over the years of the Cc anche Peak

;;:je:: de :nst:sti tha: TJ =anage e.: e::;erienced ;;:blems in assuring

;;;;e: :: ;11ance vi:h ;;;j e:: ;;:cedures by QA/qC and craf: personnel.
s

.........a g w...g......a.. . . . . . . . . ,a. g e s s. , . . a , , s. a. u ,g,..,.e ..g.e . ..s ...v.a.e

.s..w....... . . . . .. . . . . . . . . .. 3 . .. g . . . . . . ,..

evidence :ha: the ;;::edures vere n:: being foli:ved and TJ vas no: taking

effe :ive c:::ee:ive acti:n :: res:lve :he deficiencies in ;::cedure

. . . . . . . . . s . g s. . . s. a. . . g . . , . , s a. . . . s. .a s. e . a. .. n .s...,..aa.... .e ,. e . s . . 1 ., ,, <> .

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

a. . v : ' v e d. ' a i ' . e s . - ' . ' ' .' v - - . - a d.u - a. s .' .. . . s .' .. .d .. 4 , s^ A / s~ C . d. c" e .. . a. . . . . : t ,. .
.. . . .. . . . .. ,. . .

engineering and c:tst neti:n. Tailure :: adhere :: pr:cedures over a vide

range of activi:ies th:: ugh:u: the ;;;je:: life c:=;:unds the effect. ~his

c::;cu. ding c: ;11:a:es TJ's abili:7 :: de ens::2:e :he ins:alled plan:'s

c::;11an:e vi:h safety require =ents.

As es:17 as 1976, TJ vas given adequa:e warning : hat adherence t:

::ns ue ica ;;;cedures was a pr:bles. In an in:erna'. 3 :vn & Ren: me o

(January 25, 1976) t: |dunisteri, Gam:n discusses Schmid:'s (TJ)

dissatisfae:1:n with the large number of c:ns::ucti:n deficiencies given the

level of a::ivity s: the plant thus far. Nearly ten yests la:e and at:e

numer us incidents of failures :: ::=;1y vi:h c:nstrue:icn precedures, the
.
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::;i: of discus.si:n in an C;erati:ns Reviev 00 r'.1::ee M.esting en January 12,

1934 was the resui:s of QA 5:2:us Reper: 32-07, whi:h shoved a large number

c ., .a . < 4 4 . . ' e s a *. . .- ". u . a b ' e . a .'ad .'" -*. * .' . ' .' . v - . . . a. d ". .* * s . ...a'
. . . . . . . . . . . . . . .. . , .

4 a . .... ... s. e 4. ,. 4, .44....s ,,. . . . a s a . . ... e . s.a . . w ., , , , . . . . ., e . 4 . g , . ....w .. .. .. . . . . ... . . . . . . . . . . . . .

n ne: ;112.:e had been de:11ning in the pas: :: nth, and ci:se analysis c:uld

un::ver n: en;1ana:i:n f:: the large number of incidents that had taken

place earlier.

In 1935, the Te:hnica'. Reviev Team (TRT) f:und a series of

..a4n....4.. a a. c.. 4..,4.s.4 ..1.3,...s .:<4 a .s.. e . . .a
4. . 4. 4e. . s 4 . ./ 3 .r 4. . .. . . . . . . . . ... .... .. . . . . . . . . . ..

;; cedures further 111:s::a:t .4 the f ailure of TJ .anagement :: ensure

pt:;4: imple:e .:sti:n f ;;::,,dures. QA Audi: !!K.! ::ndu::ed in 1976 found

tha: 3::'.n & R::: ;; cecursi requirements vere not aivays adhered : ,

specifi: ally in the area c' certificati:n and enamina:icn requirements. In

1930, QA Audi: TO?-6 f:und tha: ;;:cedures fe; ind.:ctrinating engineering

persen..el had not been f oli:ved. An ther aud!: in 1932 identified ;;; bless

vish f:lleving ::sining ;;:cedures. Tr.e audi dise:vered thst QA ;; cedures

vere not adhered :: f:: the ::sining and ::::ift:sti:n Of ins;ee:icn

;ersennel. Finally, in 1936. TJ vas given a Nc: ice :( '/iciatien by the :(20

. . <3..,.4., 3 .s . 3 4 , v . . . . . a.. . . . s .' : e *. *. e . s * .. .' . g .' .' . . s e . . . .- s .4< ..s . .... a.... ... . . . . . ,
.

T:11:ving ;;;:edures :: :sintain and :nt :'. the a;;;;;;iate

d:: =en:sti:n als ;;;ved :: he a recc:urring ;;:ble: f:: C::anche peak. In

a <a.,...e .y. e,C '6..sre * *. - . .. *. : ' . ' ' . v *. *. e a, - . c . d. ". . =.s4..3. 3, .47 , ga.e 4..,4,.4 .. .... . . .
.y4 . . . . .

Whi:h required inspe::::s :: :sintain the necessary data. The II inspec:::

::nducting NRC Inspectien 31-15 determined ths: QC ins;ect:rs were no

satisfying the re:: ds requirements of pr:cedures. Also, the documents:1:n

f: che:klists had net been c:=;1etely filled out as per the a;;;;;;iate
.
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;;;cedure. In the GC :nspection 33-13, the C:ns :uction A;; sisal Ten

(CAT) identified instances where 3 vn & R o: precedures for d:cu.en:

c:n:: 1 vere not f:11:ved. GC Inspe::i:n Repc : 33-40 and QA Audi: TC?-63

both identified failures :: f=11:v ;; cedures f:: documen: con::al.

Failures :: f:ll:V ;:::edures rela:ing :: maintaining and

c:n:::lling the ;;;;e d:cu=ents:i:n c:n:inued :: occur. In a res; nse ::

:GC ! spe::1:n Re; :: 35-C7, TJ s:a:ed :ha: :he fa!!ure :: foll:V pt:cedures

was due : the failure by ;ers:nnel :: properly ;;epare design d::u=ents, as

well as inadequate c:nt 1 of safety-related v: k. ~he repor: issued by the

Te:hni:21 Reviev Tea rei ers:ed these findings. The s;ecifi: significan:e

.

:: this ;articula: =anagemen: failure can be be::e underst:cd by examining
i

the findings prier 2:ed in the d:cu=ent c:nt 1 secti:n of this chapter.

'@.en the f ailures to :::;17 vi:h all of these :ypes of precedures

are vieved c:llectively, they ;cin: to a larger breakd:.r. in the QC

ins;e :i:n ;: gram. Had the CC inspecti:n ;;:gra been effe::ive, the

def t:iencies ssulting f::= f ailures :: foll:v pr:cedures veuld have been

date :ed by the inspe::::s. A1:h: ugh ins:ances in whi:h inspe::icn

;;:cedures vers either inadequate c n:: adhered :: vere iden:ified

:h:: ugh:u: :he ;; Ject, it was n:: until la:e in the ;;:j e:: tha: the

effe::iveness of the inspe::icn ;;:gra: vas challenged.
;

GC :nspection 33-23 f:end numer:es exa=;1es in whi:h the'

inspecti:n ;;og t did n:t detect failures :: =ee: ::ns::ucti:n
4

In additi:n, results of the C:nstrue:i:n Appraisal Team (CA )require =ents.

inspe::icn in 1953 de::nst sted a breakd:'.T. in the fabricati:n,
,

insta11stien, and inspection of the Hea:ing, Ventilation and Air1

i

hese HVAC syste:s pr: vide :: e than personnelCcuditi:ning (HVAC) syste=s.
.

J

|
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reverk :he iten :: a::e;: 1: "as-is". Se::ndly, a de:er=ina:i:n of :he

cause of the deficiency is made. C : ective acti:n is : hen taken :: ensure

2 . , , 4 . . . .. i e s d o . .- *. - =. ~. *.' .. . . . . . . . . .

Several specific findings in which adequate cc ree:ive acti:n was

no: pert:::ed 111:s::a:e the :ve:211 : end vi:h respec: :o this failu : by

TJ =anage ent. ' he findings in:1ude examples of untirely res; cases,

. . e . n. . . s. . a .2 , .e s s , . . s. . .. . . e s . t. . . r .s . . . * v =. c ~. . ~. =. #. ~. ' v e. a~.~."~.~..a..^*-~,..~,e-
.... .... . . . .. .

. . . . . . .

ci:secuts of deft:iencies.

Cne exas;1e of a f ai'.ure to res;cnd ;;:nt:1y to and resolve a

;;:cedurai deft:ien:7 inv:17es c:n:::1 cver :he 3 :vn & R::: ;;:cedures. QA

Au''. .'' '. e.~.1 *.e^. '.~~v.. x* =. ~ ~. ~. , . ~. .* e *. *. c . . . s *. -". c ". ' ~. ~. . ~ e .' a *. *. ' a ~. ~. ' v '. *. . *. s*

.a .. . . . . . .
.

and identified. several deft:iencies :n=erning 3 v. & R:ct ;;::edures. Two

a, a .4 .. . s.3.a4. . e. s . . . . . s..e C . 4 g 4 a. .,s.... . ., 2 ,., 2.,4,....s..s i.a.. , 4. . s.. e . . a, a 4. . .. . . . .. . . .- a .
. . . . .. .. . ..

i teen cissed.. H:vever, !GC inspec:icn ".e; orts 74-04, 74-05, 75-01 and 75-02

all re;orted unres:1ved ite=s reisted :: 3::'.~ & R:o t ::nst :: icn and QA
<

.

p :cedures. T:11:ving c::;1sti:n :( revisi:na :: the 3 :vn & R:ct QAJ

\

?: gra: .danual and TJ a;;;: val, GC ins;*::1:n Re;cr: 75-05 c:nsidered the'

sat: : o f :he 3 :'.m & Re c t Q A ? : g r a Manual closed. Unfor:unately, the4

same :: si:112: deficiencies related :: 3::-T. & Ree:'s ;::cedures centinued

:o be iden:ified th: ughout the next several years, as eviden:ed in the

inspe::ica re;ct:s and internal audits. in additi:n to failing to res;cnd

and resolve the deficiencies in a timely :stner, it is eviden: that the

=easures :na: vere institu:ed by TJ vers ineffec:ive.

An:ther example de::nst stive of inadequate c:::e :ive a :icn4

rela:es :: the effectiveness of TJ's res;cnses :: ;;:eedural deft:iencies

i
for ::sining and certificati:n. TJ .'as cited f:: def t:iencies c ncerning<

i

' a
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::sining ;;:cedures estly in the ;;: Ject. A 1973 inspe::i:n report f:und
-

tha: :he QA Plan did n:: c:ntain ;;;cedures f:: the necessary ::sining et

perse=el. In res;ense :: deficiencies identified in NRC Inspe :ica Repor:

75 '.0, U ;;;;esed c::::::ive ac:i:n which in:~.uded additi:nal class :e:

::sining of ::st:ssen and supervisors en the c:::ee: ;::cedures and

specificati:ns. QA Audi: 7:R-1, pe rf o rmed in 1976, identified further

deficiencies related to ::sining and certification. The audit found that

;;;cedural requirements were n:: always adhered :: specifically vi:h regard

:: certiti:a:i:n and examina:i:n requirements.

F:ll:ving the reorgani:sti:n of the QA ;;:gran in 1979, NRO

: specti:n Re; :: 79-13 re;:::ed tha: the ;ositi:n of 3::vn 5 R:ct QC

Su;ervisor had been filled with an experience:! ;ersen :: i ;;:ve the

::sining and :::ivati:n of ;ersennel. Additi:nal persc=el also vere

assigned :: ;;: vide :: e ex;11:1: direc:1:n in QA/QC pt:cedures. !t

a;; eared as if the necessary ::::e::ive ac:i:n was being imple:ented.

H:vever, the series of interviews with QA/QC ;ers =el ::nducted in late

1979 reves'ed dissa:isf acti:n vi:h the ::sining :n precedures. ~he

f:ll:v-up interviews in 1910 ::ntinued :: include ::ncerns ateu: c:nfusing

;::cedures, thus de=enst:3:ing tha: the acti:ns taken by TU vere neither

effe::ive :: ::=;lete.

1 *his ::end was further substantiated by the findings of QA Audi:

70?-5 in 1930, which identified fa!!ures to foll:v procedures which ver.,

designe:! to ensure that Engineering personnel vere aware of ;; cedures. TV:

yests later, QA Audit *0?-36 disc:vered that QA ;;::edures vere not adhered

to for the ::aining and certificati:n of inspec:::s. *he TR Re;or: 1ssued
<

in 1955 identified numerous defleiencies in the QC ;; gram due in par: to'

.

..
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f ailures to f ollev inspecti:n ;;:cedures. Finally, the NRC assessed TU vi:h

a civil penalty in 1936 for f a!!!ng to follov ;;;cedures for the ::sining of

inspe::::s. This series of findings relating to the devel:; en: and

maintenan:e of ;;::edures f:: ::sining and certification, as well as

adherence : these ;;ccedures, is signift: ant be:ause it illust stes the

inef f e::iveness of TU's res;::ses and the resul:s of i:s f ailure to ensure

adequa:e c:::ee:ive acti:n.

A third ex1:;1e of a f ailure by TU to ensure adequate estrective

acti:n for ;;; edural def t !en:ies involves the devel:;:ent of vend::

surveillance ;?::edures. QA A':di Re;c : 73R-5, issued en A;;il 16, 1976,

firs iden:ified that vendor surveillance ;;ocedures had not ye: been

devel:;ed by 3 :vn & Rect. 3 :vn & R:ot res;cnded to the deficiency by

scheduling issue dates f:: the ;;:cedures. TU, h:vever, notified 3 :vn &

R:ct on June la, 1976 tha: the issue da:es were no: ti=ely and that seven

;;:cedures were n:: addressed. TU's acti:ns up to this point vere

ressenable in de:anding a ;:::;: and ::;1ste res:1uti:n by 3 :vn & R:ot.

H:vever, over six ::n:hs later, the reaudit of 73R-5 (A;;endix A to

T3R-6) f:und tha: corre::ive actions had not been adequa:ely 1 ;1e=ented for

the c;en 1:ers identified in 73R-5. S;ecifically, vend : surveillan:e

;;:cedures had n:: been c: ;1eted or issued. 3::vn & R:o: i::ediately

res;cnded to the audit ann uncing that quality curveillance ;;:cedures had

been rewritten and vould be issued by January 26, 1977. TU f:end br:vn &

Root's respense to be acce; able. Again, six cenths later, QA Audi: 73R-3

identified as an open 1:e= the failure to c::;1e:e and issue vender

surveillance ;;teedures. By the end of 1977, the defi:iency still re=ained

c;en, over a year,ar.d a half at:e 1: vas originally identified in !!R-5.

IaI-20
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TJ's handling of this inciden: is de :ns :a:!ve of an overall failure ::
.

::::ee deficien:ies ;;:yerly.

A f:ur:h exan;1e whi:h illus::a:es a failure by TJ :o it.!:ia:e

effe::tve c:::ee:ive a::i:n relates to a deficiency identified in ;A Audi:

7C7-13. he re;er:, which was issued in late 1930, f:und that n: measures

had been established in the Pipe Su;;or: Design G cup (?S;G) f:: the design

reviev of C::;cnen: M:dift:a icn Cards (CMC), thus resulting in CMCs being

a; proved withou: the su;;orting calculations. TJ res;cnded to its evn

internal audi: by saying that "TJS1 =anage ent accepts the liability of
s

a;;r:ving field design changes with:u sup;orting d:cu=entati:n." he

def t:3.en:y remained :;en an:! eventually TJ e---* --ad to issuing engineering

ins::ue:i:ns f:: the design reviev of CMCs in the ?!;G. H:vever, i: vas no:

until over a yes: later tha: ;?-47 finally verified tha: the cc ective

acti:n had been 1:;1e ented and the defi:itney had been c1: sed.
i

.i

a

C:.elusien

The f ailure to ensure adequate develo;:en. of, main:enance et, and
;

adherence :o ;;:cedures, c:: tined with TJ's (silure :o ensure adequate

resoluti:n of these deficiencies, is Only One of the :any f ae:::s

c:n:ribu:ing :: the breakd:vn in the eff e::iveness of TJ's =anagemen: cf the

C::an:he Peak ; oje::.

The sheer -agnitude of incidents re;or:ed and pr:ble:s iden:1fied

in ;;:cedure c:nt:o1 and c::;11ance is evidence that TJ vas not discharging

its ;;oje : =anage:ent res;cnsibilities in an ac:eptable =anner. The

vesk.ess of TJ's a ;;:ach to ;;:cedural =attors was iden:ified eatly in the

;;oje:: and often thereafter. H:vever, in spite of the clear signals
.

?99**994ee e



_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___

.

.

received TJ, it was never abla to take effe::ive cent:31 of 1:s manage:en:

et ;;:cedures. !:s inability or unwillingness to es:ablish required

;:acedures, :: naintain pt:cedures, and to take adequa:e c:::ec:ive seti:ns

in res;cnse :s identified ;;:cedural deficiencies is one demons::stica of
.

TJ's f atied ap;;:ach :s ;;oject :anage:ent. This failure vas iden:ified by

the TRT and SSIR 11 as centributing significantly to TJ's inabill:7 :

cbtain an c;erating license,

e
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In order f:: a c: plex ;;oje : such as a nucles plan: to be

designed and c::st :::ed, the activities of large, diverse organi:sti:ns

= :s be properly controlled and coordinated. Funda= ental to this reccess is

the task of adequately def t:14 the technical design criteria and ensuria

adherence to these criteria th:: ugh the ;;:ducti: of detailed design

draviu s and specificati: s tha: accurately reflect the "as-installed"

c:nditi:n. nis ;;: cess for ::n::01114 de:ign and emineerin d eu=ents

sus: 1 clude =easures to ensure that the final product satisfies the

li:ensee's :::=it=ents, safety ::iteria specified by regulatory agencies,

'

applicable codes issued by ;;:fessional technical associations, and sound

em isetring ;;inciples. *he result of this ;;ocess is a de=enstrably saf e

and reliable plant.

n e techniques that the ;;ojee: =anager and the A/I typically use
,

to ac:::;11st :his task focus :n establishing three i=;ortan: =anage:en:

;;ccesses. Tirst, a ;;scess =us; exist to require =anaget ,, engineers, and

technicians to is: ; crate the requirements into the design criteria.

Se::nd, a ;;: cess ust exist to ;;: vide independen: design reviews which

verify that the design criteria are =et by the detailed design. Finally,

because unforeseen difficulties such as space ::sstraints, interferences, or

changes is vendor equi;=ent can varrant changes to the design (*..e.,

"as-built" c:nditicus) a e :;tehensive centrol system =ust exis to verify

that such c: diti: s are docu=ented and that the plant, "as-built,"

satisfies the original design criteria.

I:I-23
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The ;;: cess that ensures that "as-buil:" c:ndi:icns are

ineo;; crated in the design is essential to ;;oje:: =inage:ent's ability ::

de::nstra:e the safety of the ::=;1sted pitnt. This ;; cess, typi: ally

referred to as "::sfiguratic ::: rol," requires close coc dinatics betveen

engineering and cens: u::icn persensel.

Design c:nt::1 is particularly i:;ortin: in a nucles power plan:

;;oject f:: ceve:21 reas: s:

* Nucles ;11 :s : s: sue:essfully integrate the c::;1ex
technical issues of the varicus engineering disciplines a d
distinct su;; ort sys: ems cato a single c:=prehensive plan:
design

Oesign deft:iencies identified during c:nstructi:n ind tes:ing*
=ust be effectively resolved

Techni: ally c::;1ex =echani:31, ele:::ical tad structural*

::;ccents =ust be su::essfully integrated into 0;erating
syste=s

2equirt=ents :: ensure the :peratien rad safe shut-4:vr. of thee

;110: under ;estula:ed ac:ident c: di:1:ns =ust te fulfilled.

Car: sin events which have c::::ed de:cust:ste that TU's ;;oje::

=1:a g e= en: in this ::iti:21 area was inadequate and failed to =ee the

s:1:dards 70 vas bligated to =ee; as a resul: of its c:n:: actual

c::=1::ents, saf ety requiremen:s and prudes: =inage:ent ;;ac:i:es.

T:: instance, in its Oe: ember 1933 decisi:n, the FRC's A:::i:

Safety Li::: sing 3 card f:und :ha: the NIC sh uld ::: ;;:ceed vi:h issuing an

opera:ing per:1: for C?!IS be:ause of deficien:les in the =tnagement pr: cess

tha: TU used to c::::o1 the devel:;=ent of detailed design decu=enta. In

its decisi: , the ASL3 f:end that "TU had n:: demens::::ed the e:istence of

a (=1: age =en:] syste that ;;:=;tly c: re :s design deficiencies and has n::
An"satisfae::rily er;iaised several (:echni:al] design questions . ..

A;;11 1953 report by L NRC C:nstructi:n A;;: sisal Tet: (CAT) acted that

,,e ,eee"e4



_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.
e

there vere vari:us se:heds used by TJ to address and resolve certain

n:ne:nformances in the plan 's design. The CAT re; ort c:ncluded "the design

change ;;; cess a: C?!IS is c:=;1ex, and at ti=es, cu=bersese." ne

resul:ing i=pli:ation of the CAT's inspection is :ha: the ;; cess was

ineffe::tve. Se same CAT inspe::icn team c:ncluded tha: the ;;; cess used

to ::nt:01 the devel:;=ent of drawings and specifica:iens at C? SIS vas n::

adequate to ensure tha: the resul:ing design produced and constructed was

s1fe.

3 :ughou: the hist::7 of this ;;oje:: TJ vas given clear varnings

that the design c:n:rol ;;: cess it e pl:yed had not fune:1:ned effectively,

and in fact, a;; eared to deteri::ste until TJ =anage=en: f:cused :n this

area in 1934 TJ's inabili:7 to resolve these ;;:ble=s is particulstly

:::ubling when :::sidered in the c:ntext of TJ's ado;; ion of an "at-risk''

a;;;:ach to the design ;;: cess. (The at-risk ::ncept is addressed bel:V in

the secti:s entitled C:::::1 :! the Field Design ? : cess). Such an ap;;:ach

in and =f itself sh:uld have =andated a con:: 1 ;;:gru that was : ors

tightly run than the ;; gram TJ e=;1cyed.

Tiets

ne foll:ving f acts are based := cur reviev :f the d:cu=e :sti:n

and testi=cty :btained thus f ar. n ese facts f:::s the basis for the

c:nclusicus c: stained in this re;c :.

TJ's perf:r:ance as sa ager of the design ;;: cess exhibited

significant weaknesses, ;arti:ularly a la:X of ::nt :1 of the ;;; cess itself

and over field design changes. !: is not any cue in:ident that leads :s

this belief, tu rather it is the nu=ber of incidents identified, the

repetitive nature of the ;;:bles, and the a;;arent inabili:y of TJ :o

I:1-25
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resolve its diffitulties or to address the root cause of the probles. When

taken as a g;oup, these facts paint a picture of a project manager who

either f ailed to anticipate proble=s, f ailed to address proble=s as they

arose and were brought to its attention, or took acti:ns that vere

insdeq*Jate or inappropriate to resolve design control proble=s.

Establish =ent of a C:eerehensive Desian Contrei Svstes and

Assurtnee of ??ecedure Ceteliance. The original project concept for the

review of the design docu=ents was contained in the Project Guide, which was

in effect frem the inception of the project in 1974 until about 1933.

Ouring the time the Project Guide was used to centrol the design pr: cess,

nu=erous instances of serious violations, inconsistencies, and disregard of

the established design develo;=ent practices vere docu=ented. As estly as

1974, TU's evn staff c:ncluded that sections of the Project Guide

"conflicted with Gibbs & Hill's own internal procedures" for devel:;nent of

the design, detailed drawin4s and specifications. In addition, TU also

discovered that other guidelines contained in the Project Guide vere not

bei 4 followed. For instance, TV discovered in its QA audits that Gibbs &

Hill's procurt=ent process for CpSIS equiptant was not adequately defined

and docu=ented. Specifically, a TU QA audit concluded i- 1974 that Gibbs &

Hill had not c:=pleted any internal design reviews of the preliminary plant

drawin4s by that date. At that time the design for the plant was already

15% complete. This deficiency indicated that many of the fundamental

technical decisions af f ecting the aztent to which the design of the plant

=et saf ety requirements had already been made but the inpact of the

decisions had not been assessed. Although the TU reports often rec:== ended
.

action to correct the proble=s, TU never esercised its respensibility as

project utnager to see to it that the problems were resolved.
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; Similar proble=s were identified in later reviews of Gibbs & Hill's

'

!

| design develo;:ent practices and Gibbs & Hill's interface with TV's i

i

en41:eers. In 1975, the NRC found that TV's =anagement methods for i

!

accomplishing corrective action or identifying deficiencies in designs were

not rssulting in the actual acc:=plishment of their intended purpose. TV's

own QA audits of Gibbs & Hill gave similar indications. As a result of
;

these audits, Gibbs & Hill ack=cviedged that compliance with its internal

I procedures for processina design changes, internal distribution of design

and vendor drawings, and the designation of saf ety-related plant systems as |
:

' such on design docu=ents vere not being followed. In 1976, more detailed
,

inspections of procedural c:epliance performed by the NRC (NRC Inspection |

'

Report 76-03) found TU to be in violation of 1CCTR50, Appendix B,'

) Criterien V. In at least three of the limited number of areas examined, NRC
I

"

inspectors found drawings whose distribution t=d updatin4 vere not ,

| centrolled by Gibbs & Hill and 3r vn & Root according to QA require =ents and
i

that Gibbs & Hill and a sube: tractor had f ailed to incor; orate approvedi

1

design changes into design specifications and work procedures accordin4 to i

requirements. During the st=e tine period, a manage =ent review of the
! i

design deficiency review and resolution process da:enstrated that changes i

!
vere needed to increase control over the process. The review concluded that *'

| TU's process of resolving NCRs could expose it to licensing risk before the
1

ASLB.

! In a separate report in 1973, MAC found that the "system of
i af ter-the-f act verification of design changes provided a nignificant risk ofi

'. In addition, MAC found that the Design Change / Designdesign error."

Deviation Authorization (DC DDA) systaa was in acnco=pliance with ICCT150,

|

>
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A;pendix 5 and Ass: 345.3.11. The TU internal res;cnse to the MAO Report's

findings was disagree =ent with both of the ;oints above. As a result, the

design change systes vas left unchanged. The consultant f:und further that

the pr: cess was ;corly defined, with a multitude of nethods for initiating

changes in c:ntrolled drawings and that this resulted in a process that was

diffi: ult to ce=;rthend, maintain and keep consistent. In 1980,1982, and

1933, si=ilar inattnces of f ailures to er.sure that adequate procedures were

followed to provide effective design centrol vere also noted. The findings

shev that the root cause of the probles was never adequately addressed and

certainly never resolved.

The Pn :en Guide did not c:ntain any provisions for verifying that

internal TU depart ental review of Gibbs & Hill designs =et applicable |i1C

or industry standards. It was not until 1933 that TUG 00 Nuclear Engineering

beats to issue pr:cedures directed at this probles. The first of these

procedures covered processing design change orders and associated

;aperwork. Shortly thereafter, TV's ev: auditors disc 1: sed that a

c:ntinuing pattern of nonc==pliance with even these newly adopted precedures

existed. The audits also disclosed that the newly issued procedures

contained internal c:stradictions and needed revisiens. In 1933, the ASLB

found that TU's design control systes was deficient and suggested that an

independent design review be c:nducted. Again, in 1934 a 5;ecial Reviev

Tean reported that deficiencies still existed in the area of configuration

centrol. Thus, : ore than 10 years af ter the project started, and =cre than

three years af ter the plant was initially to have been on line. TU still had

not achieved c:ntrol of the design process. Similar problems relating to

;
' violations of the. design centrol procedures were assin diselesed in 1985.

i.
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At about that ti=e, TU's internal audits also found that internal procedures

for =aintaining the integrity of co=puter progra=s used in =aking design

calculations had not been followed, resulting in the incorporation of

unauthorir.ed changes into these progra=s. TU internal audits also found

that specifications for equi;=ent had not been properly reviewed and

approved in advance of the specifications being adopted.

Centrol of the ?ield Desi2n Chanze Precess. As early as 1974, TU

'

knew of proble=s with Brown & Root's drawing and specification distribution

syste=, TU's own auditors noted that proceduren that were in place were not

being folleved and that the required quality assurance oversight of the

resolutien of field design changes was ineffective. Although the ti=ely

resolution of field design changes was not cri:ical to the project schedule

at the early stages of the project due to the li=ited nu=ber of changes, it

was ta become so as the projec: neared ce=pletion.

By 1976, Brown & Root had obtained the results of a study that

exa=ined the overall process of resolving Design Deficiency Reports (DDRs).

I The study rece== ended that extensive changes be =ade te the syste= that was

in place, and noted that unless the changes reco== ended vere made "the ASL3

=ight hold up licensing because of the proble=s" associated with the process

then in place. Brown & Root :cok no issue vi:h those findings and ce==itted

to =ake changes in its internal procedures to enhance the verification of

enforcement of its procedures. Notwithstanding such prc=ises, by 1977 TU
i

| vas still finding that the previously identified proble: existed and that "a

=ajority of the previously iden:ified corrective actions" had not been
i

i=plemented. In 1977 TU began to =ake significant changes in the overall

process of field design changes.
|

|
,
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In 1977, in response to construction delays caused by the lack of

timely engineering response to construction proble=s, TJ directed that

Gibbs & Hill approve conu ruction NCas prior to the approval and design

review by Gibbs & Hill's ent,ineering depart =ent. Gibbs & Hill warned TJ

that this policy decision exposed the prvject to the risk of backfitting.
.

nis policy decision marks the beginning of TJ's i=plementatien of

an "at-risk" design approach. ~his approach requires careful administrative '

control of the design docu=entation. n e administrative controls must

ensure (1) that the =ost current design documents are used to install and

verify the installation; (2) that design change docu=ents, which reflect the

"as-built" condition, are independently verified to the same extent as the

original design; and finally, (3) that modifications which are required to

correct deficiencies in the design detected in the independent verification

process are implemented in the field.

In 1973, as part of a more extensive review of TJ's management. !daC

concluded that the at-risk approach of design control contained significant

consequences for QA monitoring of CPSES verk and that the problems =ight lie

with the ele =ents of design control affected by the at-risk approach which

vere subject to QA plan requirements. Specifically, MAC concluded that TU's

present system of =anaging the control of field design changes =ight not

meet CPSES' o n QA plan and the plant's PSAR. Bus, this approach exposed

CPSES to fundamental licensing risks. n:ndamentally, the TJ approach to

i design control was one that per=itted "after-the-fact" design review. ne

inhar nt risk of such an approach is the exposure to rework if the orif .nalf
;

( desig1 does not "prove out" in the design review process. De potential

i= pact'of rework on project cost and schedule must be evaluated when such an
i

approach is undertaken.
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Given the early point in the project's life that this policy was

adopted, the volume of design changes typically incurred in a project this

size, and the nu=ber of vehicles provided to effect a design change, the

approach required a =ajor ce==it=ent of administrative resources to control

the design successfully.

Conclusion

Taken as a whole, these findings show that TJ did not ensure that

adequate control of the design process was provideti. Moreover, TJ chose to

pursue an at-risk design approach without establishing an effective centrol

system to track and detect design deficiencies.

Design centrol is a critical area in the construction of a nuclear

pcVer plant. An em erienced, ce=petent project =anager would have

recogniced the criticality of this area and assuned a level of control

significantly beyond that de=enstrated by TU during the course of this,

project.

.
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DOCUMINT CCNTROL

Overviev

The docu=ent control process used on a nuclear construction project

must effectively dissesinate infor=ation between the various contractors and

project site areas. If project =ana g e= ent fails to satisfy its role in the

control of docu=ent fiev or allows the fiev of infor=ation between necessary

groups to deteriorate, the integrity and safety of the design and

construction of the project can beco=e unverifiable to the NRC.

Craft and QA/QC personnel =ust have the =ost current drawings and

procedures for construction and inspection activities. The obvious

consequences of a failure to =aintain curreat docu=entation in the field are

construction and inspection deficiencies. Construction and QA/QC

inspections =ay in fact be adequate but the plant =ay ultimately not be

licensable if project documentation is not sufficient to de=enstrate this

adequacy to the NRC. In nuclear construction, any doubt about whether

construction is consistent vith approved design specifications presents two
|

| options. Either construction =ust be reworked to ensure conformance with

design, or engineering must evaluate, verify, and approve the as-built

condiciona as acceptable. Both of these options represent negative cost and

schedule i= pacts.j

> At the outset of the project TU assumed an approach to design

review and docu=ent control that is ce==en in the industry. However, in

response to developing circu= stances, TU in 1977 adopted an at-risk approach

to design and construction. The at-risk approach i= poses additional burdens

on the docu=ent control process and on the design change control process.
i
|
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Not only =ust the docu=ent control process control the flow of infor=ation

frc= engineering to construction, but it =ust also control the flow of

as-built design infor=ation back to engineering. Based on the as-built

design infor ation, engineering must verify and approve the safety of

construction and update the plant design docu=entation. Having elected an

at-risk approach, TJ should have realited that an increased level of effort

vould be tequired to meet its document control obligations.

TJ =anagement's approach to and i=ple=entation of the document

control process at Co=anche Peak did not satisfy its obligations or the

require =ents necessar/ to obtain an operating license. Evidence of failures

in the docu=ent control process was found in the dissemination of drawings

and procedures. Incidents reported throughout the life of the project, and

the findings of various regulatory and outside consultants support cartain

conclusions about the overall i= pact on the project of TU's failure to

=anage Co=anche Peak's docu=ent control process properly.

Eacts

The following facts are based on our review of the docu=entation

and testimony obtained thus far. These facts for= the basis for the

conclusions contained in this report.

Project =anage=er. at the CPSES site was repeatedly cited for its

failure to ensure that relevant drawings and updated procedures were

available to construction and inspection personnel. TJ practices in this

area vere inconsistent with sound project =anagement and contrar/ to

co==it=ents =ade by TJ in the PSAR and FSAR.

.
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For instance, TU had received repeated signals that the Cc=anche

Peak project QA program had difficulties in disseminating docu=ents. NRC

Inspection Report 73-02 reported that in violation of Criterion II of

1CCFR50, Appendix B, =ost of the QA Plan manuals used to manage the project

contained only two or three procedures although five procedures were

reported to be fully i=plemented. Re=arkably, the QA Plan did not contain a

procedure implementing the requirament that documents be distributed to and

used at the locations where the quality-relatad work is being performed.

NRC Inspection Report 75-06 noted that a Brown & Root QA manual

assigned to a member of the Brown & Root field staff was observed to be

outdated. Brown & Root responded that procedure revisions were being sent'

to the site Docu=ent Control Center for distribution 2nd that Brown & Root

vould provide each holder of controlled docu=ents ce=puter printouts of

up-to-date revisions and require periodic file verification. Brown & Root

believed that those changes vould resolve the identified problem.

In 1977, a report ce==issioned by TU and issued by Management

Analysis Corporation (MAC) found that in violation of Criterion III,10CFR50

Appendix B, the system used to control the release of design documents was

poorly defined in Comanche Peak procedures.

The next year, a TU QA audit (TCP-1) described a situation where in

spite of a QA commit =ent to establish procedures to ensure that the latest
|

|
approved drawings were available and used at work stations, drawings at pipe

i

1 fabrication verk stations were not the latest versions. Therefore, in

addition to violating regulatory commitments relating to document control,

as-built pipe at this work station was fabricated using outdated design

specifications.
,

.
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?::cedures were still =issing er not yet approved by 1931, af ter TU

had already applied for its operating license. As reported in Inspection

Repor: 31-10, the GC inspec:c found that no TUGC0 procedures had yet been

issued regarding instrument ins:a11ations, to address :he res;cnsibilities,

activities and docu=entation requiremen:3 of the operating utility (TUGCO)

af:er release and :urnover of the safety-rela:ed instru=en: systa=s,

subsys:e s, and c =ponents by the cons: rue: ion utility (~U).

!GC Inspection Report TCP-65, issued in 1933, identified several

p:ccedural deficiencies rela:ing to the con:rol of design docu=ents. Firs:,

no check-ou / check-in cen:: 1 vas being implemented and the corresponding

design change docu=ents vere no: being main:ained at the same locatica as

the drawings. In a second deficiene/, numerous docu=en:s were found a:

issue sta:i:ns tha: vere no: curren: or adequa:ely centrolled. Finally, a

cen: rolled drawing, which was not stamped vi:h any identification, was found

3 lying in the parking lot. Ea:h of these deficiencies is indica:ive of

ineffective cent:01 over design documents.

Also in 1933, the GC CAT Team identified proble=s with drawing

con:rol that =ade it difficult to ensure tha: certain equi;:en: vas

installed to the la:es design docu=ents. J.3. George, the ? oject General

Manager, expressed a similar c:ncern a: tha ime, recogni:ing tha:

estrective action had to be taken. Shortly after the CAT re;cre was issued,

an in:ernal TU me o reported tha: 00:rective action had been taken in

res;cnse to the ;; blems. The current documen: con:rol ze: hod was revised

by replacing it with "sa:ellite" Decu: < Cent:01 Centers (OCCs).

.

III-35
- -- _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ .



.

.

In a follev-up response to QA Audit TCP-63 in 1933, the auditors

reco== ended a refresher course in document control procedures. Further,

approximately two =enths later, QA Audit TC?-74 found additional

deficiencies in the control of design docu=ents.

T'J QA Audi: Report TC?-34 vas issued on Nove=ber 15, 1983. I:

listed eight deficiencies and three concerns about the CPSES Document

Control Progras but concluded that the stated deficiencies were =inor and

did not affect the overall effectiveness of the CPSES Docu=ent Control

Program. The auditor stated that the revised TU system was in its infancy

and should be reevaluated when it is more =ature. The deficiencies included

the lack of docu=ent control procedures, inadequate assurances that access

to con: rolled docu=ents was li=i:ed to authori:ed individuals, incorrect

revisions of drawings at verk stations and s'ailure to =enitor the Document

Control Center (CCC). So=e of the identified proble=s were however

significant in that they 9ere system-vide deficiencies that required program
i

corrections to prevent reoccurrence.

As late as 1934, the operating instructions used to control the DCC

satellites, those offices in which docu=ent flows occur, were withdrawn by

TU because TU's procedures did not conform with established Brown & Root

l
procedures.

The evidence gathered on site by the Technical Reviev Team (TRT) of

the NRC reveals that the document control system at the Comanche Peak site
|

|
vas neither effective nor consistent in its provision of documents for

,

j construction practice and records. The Document Control Center (DCC)
t

satellites, which were phased in between February and August 1983 to i= prove
I

l docu=ent handling, were found to be issuing ince:plete or inadequate
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docu=ent packages to craft personnel. Exa=ples of the types of docu=ent

control proble=s identified by the IRT in 1984 included:

Drawings released to the field were not current*

Drawings and specification changes were not currente

Design docu=entation packages vere incomplete*

DCC did not provide the satellites with up-to-date drawings and*
docu=ent revisions

Drawings hanging from an open rack, which had no checkout*
control, were available to craft and QC personnel

Design change logs were inaccurate*

* Design docu=ents vere not sivays properly accounted for in DCC

Current and superseded copies of design documents were filed*
together

Satellite distribution lists vere inaccurate*

Discrepancies existed between drawings at'the satellite: and*
those in the DCC

Sese drawings were missing from the satellite files*

* Telephone request for design documents resulted in the issuance
of doeur.ents that bypassed the controlled distribution system.

Proj ect =anagenent failed to ensure that revisions to site drawings

and procedures were co=plete and up to date. In fact, proj ect =anagement

appears to have net understood the serious consequences of poor docu=ent

control in ter=s of cost, scheduling and ve rification of construction

quality.

Another problem that existed in this area was that, contrary to the

CPSES QA Plan, there was no formal QA/QC interface with the package flow

control group, which is rertired for proper document control. This

deficiency was noted by TU itself in Audit Report TCP-106. Al=ost
.
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concurrently, it was also discoverd that sene drawing packages had

non-applicable Design Change Authorizations (DCA) and/or Cenponen:

Modifica:ics Cards (CMC), or contained non-ASMI drawings with a large nunber

of unincorporated revisions.

In SSE2 11, the TET group concluded that "although nany of the

docu=ent control inadequacies have been corrected, the inplications of past

inadequacies on construction and inspection have potential generic

significance which has not yet been fully analy:ed by TJEC."

Conclusten

overall ve believe tha TJ nanagenent did not do an acceptable job

of in;1enenting the doc =en: control process at CPSIS. This is another

critical area that can have, and has had, serious inplications. As a result

of inadequate doc =ent centrol, TJ vas unable to provide docu=entation to

satisfy N2C licensing requirenents. Partially as a result of this failure,

TJ failed to receive an operating license for C? SIS.

i

.
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TRAINING, INDCCTRINATION AND CIRTIFICATICN OF QA/QC PERSONNEL

Overviev

The NRC long ago recogni:ed that nuclear power was a co= plex

technology requiring speciali:ed activities and processes in order to

properly design, construct and operate a safe nuclear f acility. One of its

=ajor mandates was to require training, indoctrinatica and certification of

the speciali:ed activities critical to safety. The Nuclear Industry

interpreted this require =ent in two ANSI standards--N45.2-6 "Indoctrination,

Training and Certification Require =ents During the Construction Phase of

Nuclear Power Plants," and N13.1, "Qualificacica and Training Require =ents

for Operating Nuclear Power Plants." TU and the rest of the nuclear

industry adopted those standards as part of their nuclear power progra=.

The two ANSI standards not only identify =ini=u= standards for

indoctrination, training and certification, but also provide for auditing

the training proget: and the =aintenance of training records.

Training, indoctrination and certification take =any for=s at the

nuclear c nstruction site. Indoctrination is an activi:y that all new

It alsoe=ployees u=dergo to understand the project's goals and priorities.

conveys basic infor=ation regarding ad=inistration, safety, work rules and

the project's expectations of the workers.

Training is an activity performed by the ce=pany to develop or

polish e=ployees' skills which facilitate their perfor: anes of nor=al,

specialized, or c:= plex tasks. Most project =anagers have recogni:ed the

critical i=portance of training to ensure that enployees perfor= even the

=ost basic of ski 11s well. Good training practice not only ensures quality,
,

.
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safety and e=ployees satisfac:icn in a job well dene, but also lovers costs

by reducing rejects, scrapage and rework.

Certification is an extension of the training progrt= in that it

recogni:es the level of proficiency at:sined and sets up mini =u= standards

or criteria necessary to attain a particular level. A goed certification

progrs= also helps pro =ote quality, safety, lover costs and e=picyee

satisfaction.

Training, indoctrination and certification ein occur within all

functions and levels at a nuclear power plant. For ext =ple, =os: nuclear

projects have general indoct:f ?.ation and training progrt:s regarding QA

require =ents and ad=inistrative processes for all e=ployees on the project.

Of ten, projects vill hold special training progrt=s for e=ployees who work

vith especial'.y ce= plex activities or procedures. In other cases, the NRC

requires training and certification progrt=s for speciali:ed processes
!

i=portant to saf ety such as non-destructive ext =ination (NDE), pressure

vessel velding, cad-velding, and others. In all cases where training,

indoctrination, and certification affects a safety-related activity, the

required training is specified and the project =tnager is required to

=aintain records of the individuals trained along with quality records of

the activity perfor=ed.

Due to the safety require =ents regarding training as well as the

industry's general acceptinee of its i=portance in positively affecting

quality, safety and cost, ZiW expected to find well developed

indoctrination, training and cer:ification progrt=s in place with strong

evidence of training records =tnage=ent. However, at CpSES nu=erous'

ext =ples, particularly in the QA/QC area, of insufficient staffing and of
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inappropriately trained personnel working in areas and functions critical to

safety were found. Audit findings of poorly developed training pror,ra=s at

ti=es during the project when such programs should have been fully

operational vere also reviewed. We found reports of i= properly =aintained

or =issing training records and documentation. Individually, these ite=s

=ay not be critical or fatal but they do reflect training progra:

deficiencies. When revieved collectively, however, we believe they point to

an overall failure on the part of TU project =anagement to recogni:e the

syste=-vide nature of these problems and to co=prehend the i= pact these

proble=s had on its ability to de=enstrate the quality of syste=s i=portant

to safety.

Tsets

The following facts are based on our review -of the docu=entation
,

and testi=eny obtained thus far. These facts form the basis for the

conclusions contained in this report.

Staffint of OA/0C Functions and Oualifiestions of Personnel.

Signals of inadequate staffing and personnel qualifications were available

to TU throughout the life of the project. An early signal of certification

proble=s came in a TU self-audit in April of 1976, when TU identified that

Brown & Root procedural require =ents were not alvays adhered to,
4

specifically concerning certification and examination require =ents. Nins

! months later, TU found that the corrective action for this deficiency was

not adequately i=ple=ented. Over one year after the first audit identifying

|
this proble=, Brevn & Root had not yet re=edied the situation. As project

i

=anager, TU had the responsibility to see that certification and examination

require =ents were =et in all levels of the organi:stion.

1
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Maintaining a qualified QA/QC staff, and specifically inspectors,

was a recurring problem for TJ, In 1975, TU recogni:ed that considerable

effer: vould be required to maintain control of the Brown & Root QA progra=

and fulfill QA staffing needs. TJ vas avare at this early time of the need

for i= proved QA staff qualifications. Independen: consultants MAC, in May

1973, and Lobbin, in his firs: report issued in February 1982, identified

continued deficiencies in inspector qualifications. In a 1984 NRC se=o, the

list of open issues included unqualified QA/QC supervisory personnel.

Despite TJ efforts to hire = ore qualified inspectors, the proble=s

persisted. By 1935, TJ had still not solved the proble: identified al=est

nine years earlier. Even at that late date, the NRC's TRT identified seven

inspectors with questionable qualifications. Similarly, they stated that

"(d]uring the peak site construction period of 1981-2, TUIC e= ployed only

four auditors, all of whom had questionable qualifications in technical

disciplines." In 1986 the NRC issued a Notice of Violation and civil

penalty based on TRT findings, stating that TJ f ailed to ensure that QC

inspectors vere properly qualified and certified. The NOV also cited the

nu=erous deficiencies found by the TRT in the site inspector qualification

and certification progra=. *hus, a proble: first identified by TJ itself in

1975 resulted in an NOV = ore than een years later.

Lack of previous experience was a qualifications proble: found

across reporting 16vels as well as functions, including =anage=ent,

construction, and start-up. For exa=ple, in 1976, Brevn & Root identified;

the inexperience of TJ upper =anage=ent, and specifically the inexperience

.

4
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in nuclear =atters of then-Project Manager Sch=idt and then-QA size

Supervisor Milam, as potential proble=s at CPSES. In a report submit:ed to

TJ in 1932, an outside consultant stated that the overall lov level of

nuclear experience was "the prime contributing factor to other areas of

concern," he had. His concerns included the experience levels of

construction personnel and qualifica icns of QC inspectors. Lack of nuclear

star:-up experience was later identified as a probles, further broadening

the functional areas affected.

P-evisien of Necessa-v '" sininz Occu=ent ation. Manage =en

docu=ents, s 2ch as the QA Plan and procedures, are used by project

=anagement to ensure that requirements are =et. As is any project =anager

of a nuclear constructi n project, TJ vas required by the NRC to produce a

QA Plan that =et certain outlined plans for the project, including those for

training. TJ co==itted first in its PSA2 and later in its TSAR to =eet the

require:ents set out by ICCT250 and ANSI, including requirements concerning

the proper procedures for training QA/QC personnel. Throughout the life of

the project, the N20, independent consultants, and TJ 1:self fot:nd that TJ

vas remiss in =eeting these require =ents.

For instance, in 1973 the NEC included in 1:s Inspec: ion Report

73-2 that the QA Plan did noe include the necessary training procedures. In

1974, the N2C more specifically identified the need for revision of TU's QA

Plan regarding "Indoctrination and Training of Personnel" so that it vould

provide at least the mini =u= training required. TJ identified further

procedursi proble=s on the project in a 1977 audit of Brown & Root, finding

that procedures f und lacking in 1976 vere still not available. In 1973
|

l .
,
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the MAC Report iden..fied that the QA Plan and procedures did not ec=pletely

address the eighteen criteria of 10CTR50 Appendix 3, notably those relating

to this area. In 1932, TU identified the need for clarification of

procedures for ::aining of inspection personnel. The Cc=anche Peak Review

Team (CPRT) in 1934 exa=ined :Vo procedures, "Training of Inspection

Personnel" and "Occu=entation h'ithin QA/QC Personnel Qualification File" and
,

found both to be deficient. Thus, even at : hat late date, the inspee:or

certification program was found not to be in ec=pliance with safety
,

require =en:s. The C?RT concluded that "lack of experience of involved

individuals likely contribu:ed to the preparation of inadequate procedure

revisions." Project =anage=en: si= ply did not, over a significant period of

the project, have in place the procedures necessary for successful execution

of the QA functica.

Trsininz and Trsininz Occu=entatien. Again, as in qualifications

and procedures, TU had =any indications throughou: the project that its

training progra s required i= prove.sent. The problems however persisted and

eventually resulted in an NEC Notice of Violation in 1986.

Through the lata 1970s and early 1980s, TU identified in its

internal audits and audits of Brown & Root that raining of QA/QC personnel

was inadequate or could not be verified. Turther, in repeated SERs and

SSE2s, the NEC discovered training deficiencies. Specifically, they noted

deficiencies in the inspector testing and certification program, identified

instances of craf not preparly trained on specific procedures, and noted an

instance of craf ts=en receiving inadequate instructions. In 1982, Lobbin

found in his second report that certain training programs were not

well-defined. Alse' in 1932, a Systematic Assess =ent of Licensing
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Perfor=ance (SALP) report issued by the NRC found that TU failed to properly

indoctrinate and train personnel performing activitisa af fecting quality.

The following year, in NRC Constructica Assess =ent Team report identified

further inadequacies in inspector training. The NRC's Technical Review Team

stated in their 1985 report that "TUIC's training and certification program

lacked the progra==atic controis to ensure that the requirements in 10CF250,

Appendiz 3 vere achieved and =aintained." This deficiency resulted in a

1986 Notice of Violation and civil penalty.

Af ter repeated de=enstrations of problems with the program, TU

should have known that unless it took effective corrective action, its

training program would not satisfy safety require =ents or its PSA2 and TSAR

ce= sit =ents. Consequently, TU vould not be able to de=enstrate that a safe

plant had been built.

Cenetusten

Training, indoctrination and certification are i=portant aspects of

nuclear project =tnagement. Irperienced rsnagers readily recognize t. e need

to devote ti=e resources and attention to this area. TU, however, either

never understood this requirt=ent or chose not to take the steps necessary

to =eet the needs presented by this area.

.

III-45



_.
. . _ . _. . . ..

l
. 1

+ i

RELATIONS WITH QA/QC EMpLOYIIS

In 1934,~EG&G Idaho, Inc. issued a report co==issioned by the NRC

which reviewed allegations of e=ployee harass =ent at the CPSES site. The

reper: explained that:

Organi:ation cli= ate is essentially a perceptual pheno =ena. . ..

Ele =ents such as task require =ents, the nature of interfaces,
relationships a=ong co-workers, the quality of supervision, the
a=ount and nature of co==unication, and the equity of the reward
syste= are all i=portan: in influencing the perception of the total
cli=a:e.

The organi:a:ional cli= ate at any work site can have a profound

i= pact en the ability of persennel to function effectively. Major

construction projects tend to be rigid, hierarchical organizations, where

potentisi sources of conflict are institutionali:ed. For e=a=ple, at a'

nuclear construction site, the inheren nature of the relationships between

the crafts people and the QC inspectors clearly has the potential to be

adversarial. Craf ts focus on =aintaining production schedules and =ay of ten

viev quality con:rol personnel as obstacles to =eeting those schedules. A

|
nuclear construction site organi:ation is particularly vulnerable to the

eff ects of lov e=ployee = orale because of the potential negative i= pact on
,

the quality and safety of ths ulti= ate product.

:

! Proj ect =anage=en: =ust be aware of the i= pacts that organi:ational
!

; cli= ate and = orale can have on both the quality of the work perfor:ed and
.

the productivity of the persennel involved and =ust co==it the resources,

| ti=e and attention necessary to =ini=i:e e=ployee relations difficulties so
I

they do not escalate to the point that the work product suffers. This need

to =aintain a positive organi:stional culture is not unique to the nuclear

{ industry. Every 1arge construction project, including fossil fuel projects,
,

necessarily contain the potential for conflicts leadin4 to worker
1

dissatisfaction and lov = orale,j
l



.
.

Given Texas Utilities' past construction experience, this is one

area in which particularly co=pe:ent project =anage=ent could be expec:ed.

Instead, evidence was found of an environ =ent of verker discontent and of

=anage=ent's inability to overcome effectively the proble=s that existed in

the stea of =anagement relations with personnel in the QA/QC function. We

found evidence that TU's =anage=ent style created a tense and stressful

a:=osphere, and that TU's reactions to proble=s relating to e=ployee = orale

were, on occasion, ill-conceived and coun:e: productive.
.

The NRC investigated e=ployee relations at the project in 1979

(79-15). The NRC concluded that although =ajor organi:ational changes

undertaken in 1973 had strengthened the QA/QC progra=, the repeated

allegations concerning construe: ion proble=s at Co=anche Peak suggested a

= orale proble: attributable in part to ec==unication pr:blems betseen the

verkers and supervisors. In 1985, Appendix ? to SSE2 11 reported that the

Technical Review Tea = found that the e=ployee relations proble=s in the

QA/QC area had resulted fro: conditions which had existed for a significant

period of ti=e prior to 1984 he T2T deter =ined that TU senier =anage=ent

had not been actively involved in the site QA/QC activities and that design

engineering activities had not been effective in providing craf t and QC'

personnel with adequate procedures, instructions, and other design

docu=ents. It further found that some craft personnel appeared to be

insensitive to QA/QC concerns possibly because of lack of training, tight

schedules and excessive e=phasis on construction schedules by construction

=anage=ent personnel. The reviev tea: noted that quality =anage=ent was lax

in its responsibilities to direct and oversee an effective site quality

control progra=.
.

.
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In light of the vital service QA/QC provides to =anage=ent in

ensuring that a nuclear facility is cafe and can be de=enstrated to oe safe,
~

TU =anagement's attitude towards QA/QC personnel needs was surprising.

One particular incident highlights manage =ent's attitude towards

QA/QC personnel =atters. Several verkers arrived at the site wearing

T-shirts e=bla:cced with the phrase "Cc=anche Peak Jitpickers--We're in the

Business of Picking Nits." In reaction to this, QC supervisors segregated

those QC inspectors frc= the general workforce, alleging that they had been

guilty of disruptive behavior. Then without authority or permissio.t, QC

Ansupervisors proceeded to sear:h those inspectors' workplaces.

investigation of the inciden by TU revealed that the QC inspectors vore the

T-shirts as a sign of unity rather than an at:a=pt to disrupt work at the

site. A subsequent investigation by the N2C revealed that TU's

investigation had been done in a superficial manner. Whether or not TU's

investigation revealed the true state of affairs, a reaction to e=picyee

behavior that includes sequestering of inspectors and a search of their

workplaces is hardly typical of a work environment in which = orale is high

and cooperation is encouraged. Such a reaction could only serve to

perpetuata a cli= ate of lov = orale and discontent.

The T-shirt inciden: vas recogni:ed by the NRC in a May 1986 Notice

of Violation (NOV) as an "unvarranted over-reaction by C? SIS =anagement that

was reasonably likely to dissuade QC inspectors frc= reporting safety

c onc e rns ." Also included in the NOV was an early 1933 incident of

intimidation involving a QC inspect:r at CPSZS. A fer=er Brevn & Root QC

inspector alleged that she was instructed by her supervisors to sign off a

nt=ber of liner plate travelers which the inspector believed vere
.
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inadequately docu=en:ed. In:erestingly, recent depositions revealed tha:

certain key upper =inage=ent personnel were unavare of this inciden:.

The =anagement reaction to the "T-shirt incident" is particularly

surprising in that TU had been clearly varned that there vere = orale

problems and concerns in the QA/QC area in a series of in:erviews conducted |

on site in 1979 to address pr:blems identified in a Tt' internal audit. The

intervisvs vere c educted vi h site civil QC inspection personnel, QA

af.=inistrative personnel, QA/QC site surveillance personnal, site protective

coatings QC persennel, site QC receiving inspectors, site QC test lab

personnel, QA/QC staff personnel, site electrical QC persennel, site NTE

persennel, site QC dscu=entatics personnel, site instrt=entation QC

persennel and site =echanical pc scene 1. Virtually everyone interviewed

voiced sc=e concerns about training, docu=entation, =anagement,

c:== uni:stien or other =ajor problems. The diversity of the group

interviewed and the views arpressed is certainly an indication of the t=:en:

and ce=plexity of the site protle=s TU vas experiencing.

For instance, QA/QC pt sonnel expressed the opinien that, instead

of supporting their vital funct ion, =arage=ent was too production oriented.

They stated they had been infet=ed that docu=entation they produced needed

to be only 9C: ce=plete. They also felt that there had been inadequate

pitaning and coordination of choir functica to allev them to do quality

work. As a result, work load and prog:t= effectiveness suffered. The

interviews also revealed that sc=e QC personnel felt that their supervisor

was unqualified. They pointed out tha: the supervisor in question lacked

:entrol of the g: cup and tha: in their opinion his decisions were based on

personal opinion rather than on valid inputs. They expressed concerns that
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the superviser's kn vledge of the specifi: j:b they were doing a;; eared :o

be carginal and tha: :he superriser's verbal instrue i:ns were cisrup:ing

the g up's ability to work as a uni:.
One eencern that was ex; essed in the interviews by :he QC

sh uld have been particularly disturbing to ~U as a projee:,

personnel thaI

.

=anager was tha: sc=e persennel did not kncv vhether Texas Utilities or

3revn & het was in charge of the QC Depar::ent. Quality cent:31 persennel
j

there vere no job descri;; ions and :nsequently they did notl

I noted tha:

unders:and : heir j:b se pe, duties, responsibilities or authority.

? :viding :ha type of inf:::atica :o a verkforce is basi: to any personnel

p:: cess and i:s absence here, in :his critical area, was quitemanagemen:

sur;;ising.

empi yee ::: ale ex;;essed by quality centrolAno:her cause of 1 V

persennel was management's ;;;;ensity to issue too many verbal instructions,

sc=e of which vere in c nfli:: vi:h specifications, procedures or cede

requiremen:s as the persennel underst:cd them. CC persennel fel:

par:i:ularly insecure in these si:ua:icns because they believed that

management vould not su;; ort the if and when conflicts arose.
relatedYe: an :her source of quali:7 c:nt :1 persennel discen:ent

employee relations ra::ers such as ques:icas cencerning pay scales,to basi:

;;: o:icnal c;;ct: unities and thei: percepti:n tha: doing a e: ;e:en: job

vould be counterprodue ive to thei personal career objee:ives.

There vere o:her signals of potential corale proble=s in the QA/QC

area in the perieds foll:ving the intervievs. For example, :here vere

allegations of harassment throughou: the peri:d. Wile IG&G Idaho, Inc. ,
res; nded a;;;;;;ia:ely to the individus1found that in general, manage en:
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allegations, it concluded that "if =anage=ent vere to deal with the general

pattern as well as isolated sy=pto=s in order to i= prove the relationships

between superiors and subordinates and to build a good strong verking

relationship aseng QA, QC and the crafts, then appearances or perceptions of

intimidation sight be significantly reduced."

Based on the infor=ation reviewed, ve conclude that management had

weaknesses in the working environment that TU created for QA/QC personnel

that vere counterproductive to the construction of a safe and licensable

nuclear facility.

;

k
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DAMAGES TO

BRA *OS ELECI"AIC POWER COOPERATIVE, INC.

AND

TEX-LA ELECTRIC CCOPERATIVE OF TEXAS, INC.

RELATED TO PARTICIPATION IN

COMANCHE PEAK STEAM ELECTRIC STATION

Report of

Whitfield A. Russell

I. INTRODUCTION

This repcrt presents the findings of a study of =enetary damages
suffered by Bra:es Electric Pcwer C cperacive, Inc. ("Bra:cs" or
"BEPC") and Tex-La Electric C:cperative of Texas, Inc. ("Tex-

La") as a consequence of, a cng other things:

1. the excessive ecs: and delayed ce==ercial operation of
the C0=anche Peak Steam Electric Station ("Comanche
Peah" or "CPSES"); and

2. Texas Utilities' failure to deliver icw-cost pcwer fr==

CPSES.

Bra:cs' excessive construction expenditures have been
approximately $187,000,000. Tex-La's excessive construction
expenditures have been approximately $36,000,000. Both figures

are stated as of year-end 1988. These damages are based on
inservice dates as represented by TU to Bra:es and Tex-La at the
time they bought into the project. Brazos' cost of repl' acing
power not available from Comanche Peak (expressed in 1988
dollars) has been 032,618,539 through December 31, 1987, and is
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expected to reach $45,594,202 through 1989, the =est recently
forecast cc=pletien date provided by the plant's majority cwner,
Texas Utilities. Tex-La's cost of replacing power not available

- frc= Cc=anche Peak has been S32,631,874 through year-end 1987 and
is expected to reach S41,122,120 through 1989.1/ If Cc=anche

Peak is cancelled at year-end 1989, Bra:cs' cost of replacing its
cutput will reach $205,258,551 threugh 2018; Tex-La's cost of
replacing its cutput in the event of cancellation will reach
5133,241,037 thrcugh 2020. Grand totals of both constructien-

: related damages and replace =ent pcVer cests are $392,331,004 for
Bra:cs through 2013 and $129,505,986 fer Tex-La through 2020.
See Table 2 and Table 3.

s Bra:cs and Tex-La have filed suit against Texas Utilities
Electric Cc=pany ("TUIC") in connection with Plaintiffs'
participatien in TUIC's Cc=anche Peak.2/

Cc=anche Peak is a 2,300 MW nuclear project criginally scheduled
by TU for ce==ercial cperation in 1980 (Unit 1) and 19824

(Unit 2). In June 1979, Bra:cs Electric Pcwer Cooperative signedI

the Joint Cwnership Agree =ent ("JCA") with TU for a 3.8% share of'

,
Cc=anche Peak (87.4 MW). At the ti=e Bra:cs signed the JOA, the

inservice date for Unit 1 was 1981 and for Unit 2 was 1983.
Tex-La signed the JCA in December, 1980 and closed en its final
share of 2 1/6% of the project in May 1982. At that ti=e, Unit I

was expected in service in 1984 and Unit 2 in 1985.

| 1/ These results are stated assu=ing a judg=ent is rendered
in 1988. If the judg=ent is rendered after 1988, the

a

pay =ents =ust be adjusted for the ti=e value of money.

2/ Bra:es and Tex-La are defendants in TUIC's original suit for'

a ceclaratory Judg=ent although the three nc=inal defendants*

are in fact seeking da= ages through a counterclaim.'

Accordingly, we ref er to Bra:cs and Tex-La as Plaintif fs'

herein to reflect the substance of the lawsuit.
,

I

i

l
!
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Althcugh Plaintiffs were led to expect power frc= Ce=anche Peak
beginning in 1981, the esti=ated inservice date for Unit 1 is new
sc=eti=e after 1989. Expendituras have exceeded several previous
estimat:s, and esti=ates of c =pletion costs have increased

steadily from approxi=ately SL.7 billica (at the ti=e Bra: s
signed the JOA) to the latest ec=pletion cost estimates of
$5.46 billion (TU Annual Report for 1985) and $6.7 billien

(the Wall Stroet Jcurnal in Dece=ber, 1986). These = cst recent

esti=ates are already ebsolete by TU's admission; TU has stated
that it expects to =ake a new estimate shcrtly. The hist ry of

TU's delays and ces: cverruns is su==ari:ed in Table 1. Althcugh

TO's =ethed for calculating plant costs uses different capital

ccsts than dces that of the co-evners, thereby understating

::tal C::anche Peak c:sts, it is useful to ce= pare the sequence

of c:st estimates and esti=ates of c ==ercial cperating dates TU

has =ade ever the years.

The esti=ates shewn in Table 1 do net reflect tha entire cost
escalatien at C :anche Peak because they de net reflect the fact

that TUIC's cust =ers are paying a rate of return plus inceme
taxes en a portien ($1,2SE,067,000 since 1984) cf the
Constructicn Work in Pr:gress er "CW:P" asscciated with C :anche
Peak. This acccunting practice is referred to as putting CWIP in
the rate base. TUEC cuat:=ers have paid $254 million in 1985 and
in 1986, and J233 millien in 1987 as a consequence of having
C :anche Peak CWIP in the TUIC rate base. Thus, published

estimates of ce=pletion c:st =a.sk a major hidden cost of delay, a
cost that = cunts with each day of delay.

Bra:es contracted for Cc=anche Peak entitle =ents in June. 1979
based upon TU's representations as to the estimated cc=pletion
dates (1981 and 1983) and ce=pletion costs ($739/KW) at that
ti=e. Tex-La's acquisition of a 2 1/6% share of C =anche Peak
became final in May 1982. At that time, estimated ce=pletion

-
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dates of 1984 and 1985 were in effect and TU's representations as

to the esti=sted c =pletion ecst was $1,454 per KW.
;

i
II.

; SUMd.ARY AND
:

CRGANICAT:CN*

i

i 0F

DAY 3gs

Camages are defined as the difference between (i) tne actual;

costs the'=incrity cwners have incurred and can be expected to
incur ("Case A") less (ii) the icwer costs the =incrity owners
vculd have incurred in the past and would incur in the future if
their entitlements to Conanche Peak had been available when they

|

| should have been ("Case 3")1/ A slightly different fer=ulation
' will define da= ages in a cancellation or rescission scenario.,

1 Net only do the co-cwners not have a projected date for the
ce=pletion of Comanche Peak with which to c:apute da= ages; the

,

1

I 3/ Cests incurred by the co-owners to date in "Case A" are
a natter of record. C:sts which should have been

,

incurred, caso 3, are also kncwn. Canages cease

i accruing when the plant.gces in service; however,
| without an inservice date, ds= ages are not precisely

calculable. TU has withdrawn its last forecast of a
ce=pletion date and an estimated c =pletien ecst. TU's'

Cece=ber 31, 1937 Long-Ter: Peak Lead and Rescurce
i Forecast (a decu=ent filed annually at the Texas Public

Utilities C0==issien er TPUC) states:

; "The attached forecast is predicated upon the
' projection that ce==ercial cperatien of C==anche
] Peak Unit 1 will be achievable in early 1989 and

that ec==ercial operatien of C :anche Peak Unit 2'

i will be achievable in late 1939. In November,

[ 1907, it became apparent...that the early 1989
projected date fer ce==ercial cperatien of
C =anche Peak Unit 1 is no lenger achievable..."

_
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co-owners have no real basis on which to project that Cc anche

Peak will enter service at all. Accordingly, damages have been

calculated under two sets of assu=ptions for the actual, er
I Case A, scenario. One assu=ption is that the units enter service j

; in 1990, and the second is that the units are cancelled.

Assu=ing rescissien is the remedy, Braces and Tex-La vill receive .

their pay =ents back with interest.
.

Damages result fitst frcm construction ecs overruns (including -

interest costs) as a consequence of TU's failure to cc=plete

Cc=anche Peak within bucget and on time. Additional damages sucn

as the higher ccst of replacement energy and capacity, f.cw frc=
TU's failure to cc=plete che units. Other types of damages have

net been censidered.

For purposes of calculatien and discussion, two major
'subcategcries of da= ages are defined:*

4

l
l 1. CAMAGIS FROM CtNSTRUCTICN
i
' DELAYS AND COST OVI?FUNS

i

These damages are the a= cunt by which the funds laid cut for the
! constructicn of the actual Cc=anche Peak plus interest have
;
' exceeded the a= cunts that shculd have been laid cut plus

| interes-
'
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The magnitude of these da ages is highly sensitive tc the
inservice date as shown belcw:

DAMAGES FRCM CONSTRUCTION

DEIX/S AND COST OVERRUNS

FOR THE PERIOD ENDING
S EP"EM3ER 3 0, 1997

INSEFVICE CATE BFA20S TEX-u

1. January 81/ January 83 $166,000,0001/

2. January 84/ July 85 $64,300,000

3. January 55/ July 86 551,000,000 $47,200,000

WITH INTE?EST TMFCUGH 12/31/33

4. January 81/ January 83 $187,000,000

5. January 84/ July 85 $35,900,000

6. January 85/ July 86 $72,000,000 $68,300,000

,

.

/ Using the alternative August 1, 1981 inservice date for4

Unit 1. damages for Bra:cs are S162,000,000.
,
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2. DAMAGES FROM

LOST F0WER SAVINGS

:
i

Tex-La and Bra:cs have experienced additienal da= ages .

i.

attributable to les: savings in capacity and energy ces:s. This

category of damages arises from the fact that c=-owncrs have had
to generate or purchase high-cost energy that should have been1

displaced by 1cw-cos energy from Comanche Peak.'The replacement

| energy for Bra:cs has ce=e from its generators and other :

4 utilities. Bra:Os has purchased capacity fr0m the Texas
I

j Municipal Pcwer Pcci in 1986 and 1987, and these capacity
purchases are projected := increase substantially in the years

.

ahead. Replacement power damages have been calculated for Brs:cs -

fer the peried to date and separately for the years after 1987
i

i thr ugh 2018.
>

! It is important to recogni:e that as part of the arrangement to -

'

acquire a share in CPSES, Bra:ce and Tex-La had to agree to;

restrictions governing interstate operations, making the buying ;

;

{or selling of pcwer and energy interstate (i.e., outside of

|
ERCtT) essentially i= practical. This constraint en interstate

i purchases precludes interstate purchases of replace =ent power for ,?

C =anche Peak. This disability, which is insisted upon by TU,,
,

I

,

added to the cost of delays in that each co-cwner was limited te j
,

ERCCT sources of replacement pcwer.'

Damages to Bra:cs for replacement pcwer are shewn en Table 2. .

:

i

Tex-La has purchased capacity from TU to replace capacity
'

;
|unavailable from Comanche Peak.'

In addition, Tex-La has experienced damages related to the fact f
,

! that TU would have reflected the costs of its cwn share of (
i

| C manche Peak in its rates. ,

,

'
;

!

I
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TA3LE 2

BRA 2CS DAMAGE SUMMARY

REPLACEMENT ENEPGY PLUS ADDITIONAL PURCHASE CCST

FCR 1931/1983 FCR 1985/1986

START-UP STAFT-UP

THRCUGH 12/31/87 $ 32,613,539 $ 5,783,216

THRCUGH 12/31/39 5 45,594,202 $13,753,879

THRCUGH 2013 S205,253,551 $64,769,074

GRAND TOTALS

CCNSTRUCTION CCST OVERRUNS PUJS REPIACEMENT PCWER CCST

FCR 1931/1983 FCR 1935/1986

STAPT-UP STAFT-UP

THRCUGH 12/31/87 $219,690,992 S 77,924,284

THRCUGH 12/31/89 $232,666,655 $ 90,899,947

THROUGH 2018 S392,331,004 $136,910,142
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Replacement pcVer damages arise from the f act that in connection
with placing CPSIS in service, TU (i) would have changed its
rates :: Tex-La for fir pcwer that Tex-La would continue to
purchase frc TU, (ii) wculd have begun purchasing Tex-La's share
of C :anche Peak at a profit to Tex-La and (iii) would have
ccamenced ef fering several types of services that it does not new
offer separately to Tex-La. These services include installed
reserves (Reserve Capacity), spinning reserves, partial
requirements service (Supplemental Fewer & Energy) and backup
energy.

r

Ca sges :: Tex-La for replacement pcVer are shewn en Table 3.

jud :ents which wereThese calculations represent =y best 7
t necessary in the absence of c:eplete data. Data for a =cre'

precise calculatien is in the control of Texas Utilities. TU has

taken the pcsitien that it need not provide substantial
quantities of that essential inf er:atien whien information is

,

uniquely within TU's pcssessien and centr:1. In light of TU's

positien, I have calculated approxi= ate camages based en publicly
available data. TU's refusal to provide essential data c:upled

with its inability to project a conpietien date and completien
cost f r C? SIS have substantially impeded my calculating a
precise a==unt of da: ages.

- __
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TABLE 3

TEX-LA

REPIACEMENT ENERGY

PLUS ADDITIONAL PURCHASE COST

FOR 1984/1985 FOR 1985/1986

STAPT-UP START-UP

THRCUGH 12/31/87 $32,631,874 S 21,078,168

THROUGH 12/31/89 $41,122,120 S 31,820,587

THRCUGH 2020 S33,565,551 S 28,893,020

GRAND TOTALS

I CONS""4UC*ICN COST CVEPRUNS PLUS REPLACEMENT POWER COST

FCR 1984/1985 FCR 1985/1986

STAPT-UP START-UP

THRCCGH 12/31/87 $113,572,309 $ 89,364,834

THRCUGH 12/31/89 S127,C62,555 S100.107,253

THRCUGH 2020 $124,505,986 $ 97,179,686

CANCELLATICN S219,181,472

,

9
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TABLE 1

HISTORY OF CORANCHE PEAX COST INCREASES AND DELAYS OF INSERVICE CATI

CAPITAL

CATE OF COST

COST EST!RATI ( $ / K"4 )

March 31, 1975 333

Mar'a 16, 1976 429

Cct:ber 29, 1976 600

Mar:h 20, 1978 739

July 22, 1980 972

Cet:ber 26, 1981 1,454

Januar/ 24, 1985 1,984

Neverler 20, 1985 2,374

Neverter 25, 1986 3,300

CATE OF INSERVICE DATES:

INSERVICE ESTIMATE UNIT CNE UNIT T'40

March 19, 1973 1980 1982
~ Cct:ber 29, 1976 1981

Februarf 7, 1977 1981 1983

July 22, 1980 1982 1984

Cct:ber 26, 1981 1984 1985

Cecerter 22, 1983 1985 1986

January 24, 1985 Early 1986 Mid-1987

Neverter 20, 1985 Mid-1987 End 1987

January 31, 1986 August 1, 1988

Neverler 25, 1986 Early 1989 Surcer 1939
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I!!. A LTE9ff AT!*/ES FOR CALCUL\ TING DAMAGES

Camages are intended to give Plaintiffs what they bargained fer.
In the case of C anche Peak, Bra: s bargained for two nuclea:

units, one to be placed in service in 1981 and another to be

placed in service in 1982. Bra:cs was led to expect completion

costs of $739 per kilcwatt fer these c:=pletion dates. At the

time Tex-La closed on the acquisition of a 2 1/6% share in May,
1982, Tex-La was led to expect Unit 1 in January 1984 and Unit 2
in July 1985. TU itself stated in 1984 that Unit 1 was complete.

I have calculated da ages based en both (i) the premised
inservica dates fer each cf Bra::s and Tex-La and (ii) the date
at which the C =pany dec' ared Unit $1 c =plete..

Cetermining damages which ficw fr m the contested actions of a
defendant is quite straightf orward, at least in cencept. First,

cne hypothesi:es the events which would have unfcided if the
c:ntested actions had never happened. Cnce the alternative
sequence of events is hype:hesi:ed, one sums the cests which
Plaintiffs vculd have incurred under the hypothesi:ed scenaric
and cc pares these ces:s := the higher cests incurred, er
estimated : be incurred, in real life. The difference is
da= ages.

I first calculated da= ages for historic perieds because these
damages are "lecked in". In other words, hist:ric damages

require ne forecasts of CPSIS c mpletion dates, revised TU
expansion plans, or forecasts of completion ecsts, lead growth,
fuel prices, etc. Mest of the data essential to calculating
historic da: ages are kncwn. Mcwever, a precise quantification of
historic da ages is not pcssible at this point. Cata essential
to the quantification are being withheld by TU.
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INSERVICE DATES

Calculating reasonable costs requires that Bra:es and Tex-La
select reasonacle inservice dates and a stream of reasonable
pay =ents to TU. The a= cunts and sequencing of the reasonable
payment stream are essential ingredients in determining AFUCC or
capitali:ed interest charges. Cne =ust knew the a= cunt and
timing of each capital expenditure for a reasonable plant and
than accumulate interest en that stress of expenditures to arrive
at a total "reasenable" cest.

TU's estimates cf the reasonable pay =ent stream associated with
several inser/ ice dates have been found, but for other inservice
dates, data are very 0%e::hy.

For Bra: s, the earlies ressenable inservice dates for C manche
peak Units 1 and : are January 1931 and January 1983. The first

recital in the Joint Cwnership Agreement identifies the years
1931 and 1933 as the pein; in time hen each respective unit was

"expected :: go into ser/ ice" and page 17 specifically refers to
January 1931 and January 1933 as best ef fort dates for timely
c =pletion of the units. TU dccuments dating frem 1977 give

officialJanuary 1931 and January 1933 as the then-current
expectaticn.

A Cecember 28, 1979 letter frc: Mr. L. F. Fikar of TU Services,

Inc., to Bra:cs submits an estimate "...fer clcsing with Bra:cs
for the C :anche peak Jcin: Cwnership Agreement in acccrdance
with Paragraph 2.02 of the Agree =ent." It indicates a commercial
cperating date of August 1991 for Unit 1 and January 1983 for
Unit 2 and provides an esti=ated stream of payments for TU and
Bra: s with nuclear fuel pay =ents separately specified.

For Tex-La, I have calculated damages using inservice dates of
January, 1984 and July, 1985. These are the inservice dates in
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effect when Tex-La closed On its 2 1/6% share of CFSES.

For each inser/ ice date to ha studied, Tex-La and Bra:os =ust
hy;:othesi:e what veuld have happened to each of the elements of
its costs and Operations and to the costs and cperations of TU in
order to determine damages. As noted previcusly, this has preven

,

difficult because of TU's refusal to provide essential data and
to upda c its estimates of actual completiin costs and
c==pletien dates for CPSIS.

ASSLNETTCNS FOR CALC"IATING CAvlGES

Three sets of inser/ ire dates have been censidered for damage
calculatiens:

1. 1931 for Unit 1 (January or .\ugust) and January 1983
for Unit 2 (Bra::s only);

2. January, 1934 f: Unit 1 and July 1965 for Uni 2

(Tex-La enly); and

3. January 1985 f or Unit 1 and July 1986 f:: Unit 2
(Tex-La and Bra:Os).

The 1981/1983 inservice dates are the dates that TU represented
in 1977 and 1979 were reasonable and en which Bra:Os relied when
signing the JUA. These dates appear in the first "'dh e r e s s "
clause of the JCA.

The 1984/1985 inservice dates were in ef fect when Tex-La ,

t

finalized the acquisitien of its share.

The 1985/1986 inservice dates are these which were in ef fect in
1984 when TU declared that Unit 1 was ecaplete. This is the

_ . - . - . _ _ _ - _ _ -- - - _ _ - - - _ - _ _ _ _ _ _ _ _ _ . -
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scenario for which the = cst data is available.
)

In an effort to ecmply with the deadline for submission of this
report, I have =ade calculations assuming inservice dates for
which data is publicly available. Although damages resulting

from these calculatiens =ight be different if based on mere

precise data for the 1985/1986 inser/ ice date and on new-
unavailable data for the other inservice dates, the methedclegy

.

has been developed in censidersble detail. If TU provides the

necessary data en its cwn system, I shall =ake the alternative
calculations. The only elements of Bra:es' and Tex-La's damages
that are not included herein are these which TU's own conduct has
made impessible te provide.

'
s

i

l

i
1

1

e

_ . _ _ _ _____ -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,

i

n

14

IV. DA.V. AGES FRCM CONSTF.UCT!CN DELAYS

AND

COST OVEPRUNS

Both Bra:cs and Tex-La have s:Opped advancing money to TU for
Cemanche Peak c0nstruction. Thus, as time gces en, constructicn

damages will increase by the a cunt of accrued AFUCC untilc st

the units are placed in service. As noted previously, the

direct damages expressed in 1983 dollars are:

CONSTFUCTIOff COST DAMAGES E/

INSERVICE CATE T EX- LA BPA20S

$137,000,000January 1931/ January 1933

January 1934/ July 1935 $35,900,000

January 1935/ July 1936 $63,300,000 $ 72,000,000

A. METHCCotCGY

Camages were calculated by subtracting the c st of a reasonably
priced Cc:anche Peak frem the actual costs incurred by each of
Bra:cs and Tex-La. Brs::s' and Tex-La 's actual payments to TU
and detail of financings fr== the Federal Financing Bank ("FFB")
were readily available. If either co-cwner berr:wed an a= cunt
greater than needed to meet its payment commitments to TU and
=eet its quarterly interest obligatien en previcus financings,

include internal Tex-La or Bra:cs5 These damages do not/ such as costs related to this litigation, nor d:costs,
they include other ele =ents et da ages discussed
elsewhere in this report and by other experts.
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the excess funds were placed in the bank. The interest earned by

these accounts was used :: reduce costs.

Amounts bcrr:wed fr:m the Federal Financing Bank were adjusted to
match the co-cwners' requirements fer the ressenable plant.
AFUCC and interes: earned by the bank account were recalculated
under the reasonable scenaries.

The actual and reascnable damage simulations were done using
c =puter programs called OAMAGIA .FCR (Srs:Os) and CAMAGIA3.FCR

(Tex-La). Bra:Os' actual payments were medeled from the original
buy-in in 1979 thr0 ugh the final payment in May 1985 with
interest added thr ugh September 30, 1937. Tex-La's actual

,

payments were : deled fr:= the buy-in in 1980. AFUCC for both
was calculated through the final pay =ent in May 1996 to a cutoff
in Septe:her 1987. Two plan simulations were done. Fay =ents t:

TU fer Unit 1 and AFUCC were =cdelled from the eriginal buy-in
thr: ugh the projected c:=mercial cperatien date of Unit 1. The

simulation for Unit 2 c:vered the peried fr:m the buy-in thrnugh
the projected in-ser.' ice date of Unit 2.

Secause we de not have an inservice date for the future (and
because TU has nct provided an estimate), ! cannot yet determine
these future damages, but I shall do so as seen as the
informatien is provided. We have c:nsidered every dellar of

expenditure in excess of these dellars which should have been
expended to be damages. For damages expected to be incurred in
futuro perieds, Bra:cs and Tex-La will determine these future
da= ages, but these esiculations cannet yet be made.
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V. PEP'__.ACEMENT PCWER DAMAGES

A. Brt:cs

.

Bra:es is a ne=ter of the Texas Municipal Pcwer Peel and uses gas

and cil in its generating units. Bra: s buys firm power from the

San Miguel lignite plant and buys power from TMPP and other

utilities. Had CPSIS been in operation in 1981, Bra:cs would

have displaced the pcwer it generated and purchased with the

cutput of CPSIS and would have mace additional sales te other

utilities. In 1986 and 1937, Brs:Os wculd have bcught less firm

capacity fr:s TMPP. Bra:Os actually bought 160.6 megawatts at a

c:st of $13,000 per megawatt-year in 1986 and 159 megawatts at

the sa=e rate in 1937. Sra: s' replacement pcwer damages are:
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CA.V.AGIS TCR RIPMCIMINT PCWIR
i

1(1991/1993 INSERVICE CATE)
|

4

RIPMCIMINT RIP RCIMINT LISS HIT |

YEAR ENEFGY CA?AC T TPANSMISSicN DAvA0Es
# ,

,

Y

1/31-7/31 S 1,343,200 $ 305,900 $1,042,300

3/31-12/31 S 963,000 $ 213,500 $ 744,500

1932 S 2,110,000 $ 524,400 $1,535,600

1933 $ 6,712,000 $1,043,300 $5,663,200

1934 S 5,633,000 S1,043,300 S4,639,200

1935 S 5,333,000 $1,043,300 $4,334,200

1936 S 325,000 $1,573,200 $1,043,300 $ 349,400

1/37-7/37 $ 792,000 $1,573,200 $1,043,800 $1,316,400 I

3/37-12/37 $ 565,714 0 S 0 $ 565,714

...... 4... ............................................................ ]
,

THROUGH

1933 $23,336,914 $3,146,400 $6,292,300 $20,740,514

NIT PRISINT WCRTH IS $31,070,000.

.

METHC Co t.cGY

i
Bra: s' replace ent pcwer damages were determined through the use

'

of a ec=puter prcgras naned PCOST which =easures the impact of
-anche Peak energy upcn Bra:cs (and the Texas Municipal PcwerC

Pcci (TMPP)). The PCOST technique involves simulating the
marginal prcduction costs, hour by hour, for the TMPP system.
Te accc=plish this, the prcgram ccesits and dispatches gas-fired ,

t

generating units fer the TMPP = embers (Brs:cs and TMPA)
;

i

ecliectively and individually both with and without the Cc:anche
'

The simulations, which are replications of
| Peak energy.

histcrical (i.e., without Ccmanche Peak) cperations, are referred
te as Case i studies. Si=ulations which include Cc=anche Peak1

_ _ _ - _ _ _ - _
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generation are termed Case : studies. Each case study includes

three scenarics -- (1) the TMpp system c = prised of TMPA and
Srs: s, (2) Bra: s generating to neet its cwn needs and (3) TMpA
generating to meet its evn needs. Fcr each heur of the period

the progras pr: duces six esti=atas of the =arginal production
c:sts en all er a par cf the TMPp system.

The program begins with the native leads for each peci member,
reduces the peci lead by the fixed energy schedules (hydro
generation, lignite generation and, when appropriate, C :anche
peak generatien) , adjusts f or the of f-system transactions and
then c ==its and dispatches the gas-fired generating units to
meet the syste 1:ad and reser/e requirements. If the estimate

of gas-fired generati:n exceeds the residual lead, the =cdel
attempts :: resolve this by first reducing the off-system
purchases and then reduci.g the lignite generation. If there is

no feasible solutien at that peint,the medel will report any

remaining energy as "excess generation."

An integral par: cf the : deling system is the internal
calculation Of intrapcel energy transactions. The value cf

in:rapeci transacti:ns is basec upcn a cencept cf shared benefits
(pri arily based upcn split savings but with a recognition cf the
inter:e:peral pr:blems :;seciated with minimum leads and other
non-traditienal cesta reiste/. :: lead carrying respcnsibilities) .
By cc= paring costs in the >.and-alene scenaric within each case
f:r each cf the members :: their respective costs in the combined
system scenario, an estimate of the relative heurly costs of
pr: duction is cbtained. This estimate reflects not only

relative instantaneous pr: duction ecs: differences within a given
system c:nfiguration but also reflects differences attributable
to the varicus generating unit c:nfigurati:ns te: ween the
s ::enarie s .

Cnce the =cdel has calculated the internal ces af producticn for

-
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each case, a c:=parisen he ween the cases is perfer=ed. The

result cf this cc=parisen is the esti= ate of the impact of the

Cc=anche Peak generation en the system cost of production.

B. Tex-La

For purposes of calculating replacement pcVer damages, Tex-La's
situatien is different from that of Bra:Os. First, Tex-La has no

generation that it can displace with the cutput of Comanche Peak.
Instead, Tex-La wculd use its C :anche Peak entitlement te

displace purchases f r:n -*.'IC.

Sec:nd, Tex-La has executed an Entitlement Assign =ent Agreement
under which it veuld have scid to Texas Pcwor & Light ("TPSL",

new merged into TU) the entirety of its interest in each C :anche
Peak uni during the firs; year of each unit's c::.=ercial

Operatien and veuld have recaptured its interests in each unit in
biceks ever the subsequent seven years as fellcws:

Percentage Assigned
Anrual Fericd To T?tt /T"rC1

First 100%

Sec:nd 90%

Third 80%

Fourth 70%

Fifth 'a%

Sixth $0%

Seventh 25%

Eighth 25%

l
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i The se11back of capacity is made under a split-savings formula
j which yields a profit to Tex-La. As cc= pared to an arrange =ent ,

in which Tex-La would abscrb the entirety of each unit in a
>

single step, the Intitlemen Assign =ent Agreement should stretch i

$ cut the i= pact of C; SIS ces:s en Tex-La's ratepayers, reduce the
rate shock : Tex-La and, as ce= pared to Bra:es, increase the

4

i period of years ever which Tex-La experiences da= ages. '4hereas

| replace =ent pcwer costs diminish sharply for Braces when CPSIS
gces ce==ercial, Tex-La vill be growing into its entitle =ent for!

.

eight years.

The Intitle=en: Assign =en: Agree =ent also provides for Tex-La to
purchase standby pcwer, installed reserves and spinning reserves,

j
4

i Third, Tex-La relies up n TUIC for a large pertion of its pcweri

supply, and Ce=anche Peak veuld have af fected the rates
Tex-La paid Oc TUIC. A: year-end 1936, TUIC's ne utility plant'

! in service (original ces: less depreciation) was 54.34 billien.

| Reflecting the ce=pletien ecs: cf Cc=anche Peak in TUIC's rates
; wculd have changed Tex-La's cests, even assuming that a

substantial portien of TUIC's investment in Cc:anche Peak *Were'

excluded frc= rate base. Therefore, an i=pertant part of

calculating damages for Tex-La is determining the impact of
j

i Cc=anche Peak and the Intitle=en Assign =ent Agreement upon the

| rates TUIC charges Tex-La.
;

$
:
*

T

|

l'

|
:
,

1

}
.

I

!



\

g

21

Elements of Tex-La's
Feelace ent Pcwer C st Canaces

Tex-La wculd have reali:6d positive danages from:

1. Displacing capacity purchases from TUEC;

2. Lesing the pr0 fit en sales of C:manche Peak capscity
back to TUIC during the delay;

3. Displacing energy pur:nases from TUIC.

Tex-La w uld have incurred the fellcwing types of additional
cests as a result of CPSEs entering c ==ercial : rvice:

1. Backup energy c:sts to tha extent CFSIS cperated at
less than 100% capacity facter;

2. Spinning reserve charges;

3. Installed reserve charges;

e. . Transmissien charges;

5. Pcssibly increased costs en Tex-La's continuing
purchases frem TUEC. This appears to be a relatively

neutral facter that adds to damages if rates are set en

the basis of lev rates of return prevailing in recent

This facter reduces damages if a 15.6% rate ofyears.
rsturn is used. FERC's ganeric rate of return has



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

\

O

22

ranged frca 14.4% in 1935 to 11.6% in mid-1936. Thus,

this fae:ce can be expected to have a slight pcsitive

influence en da= ages.

The net effect of these fac crs is shesn in Table 4 (follcwing)
for CFSES inser/ ice dates of January 1, 1984 for Unit 1 and
July 1, 1935 for Unit 2. Note that these inservice dates are a
year earlier than these used for the revenue requirement
calculatien,

FABLE 4

TEX-IA REPMCEMI!r! PCWER AND RESICUAL PURCHASES
(1994/1985 IN-SERVICE DATES)

C2SPMCID LISS

PURCHASIS LISS PLUS COST CF

FLUS CHA: IGE TFANSM2SS20N FRCF27 CN CPSIS NET

/EA? IN FATES # 1. 0 0 / * ~4 / M S E LL9 Ach* ENEFG*t D.1'd * 0 E S

1934 S 276,034 S 3,016,000 0 $ 3,292,0343

1935 5 5,490,639 (S 29,900) $ 2,941,000 ($131,733) $ 3,220,221
,

1936 S 5,829,339 (S 74,751) $ 3,017,000 ($649,220) $ 3,122,4;3l

|

1937 S 5.023.115 ($ 134,5!:s 1 2.737.000 IS???.053) S 4.723,4?'

$16,619,227 (S 239,202) $11,711,000 ($1,723,041) $26,362,933
,

!

S32,631,374.NIT CAMAGIS ESCALATED AT 9. 5 % (1933 CCLLARS) =

--

_ -_- - ___ __ -
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DAMAGIS

CN FCWIR PURCHASID

FFCM TU

Scth Tex-La and Bra:cs huy pcVer f res TUIC. Brs:cs buys pcVer

frem TU at delivery points re ::e f r:s Bra: s' nain system uncer
wholesale rates established by the TFUC. The study ascu=es tha:

Bra: s vculd continue to purchase all this power from TUEC and
that Tex-La would displace a portion of its purchases with CPSES.

The data available fcr re:alculating such rates to reflect TU's
addition of a "reasonable ' C?SES is very limited. In additien,

the process cf recalculating rates is very elsberate and time-
c nsuming. Ac Ordingly, : have determined the effect en TU's
rates to Bra: s and Tex-La of adding CPSES cnly f or the
alternative inservice da:es of 1985 f:r Unit 1 and 1936 for
Unit 2. Tne same calculati:n vill be made fcr Srs: s for the
1931/1933 inser/ ice dates and fer Tex-La f:r the 1934/1955
inser/ ice da*.es.

This calculation involved tabulating the kileva::s and
kilevattheurs (called the "Billing teterminants" er "BD's")
bought at de: ens of delivery points for the time perieds in
questien. The recalculated rates were then applied t: the
hist:rical 3D's.

THE 1995/1986 SCENARIC

In order to calculate hev the costs of pcVer which Tex-La and
Bra:cs veuld centinue te purchase frem TU vculd change, I had to
recalculate TUEC rates. Cne i=pertant step in this pr cess is to
quantify the a: cunt by whien TU's revenues veuld have to chango

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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if CPSIS entered ser/ ice. Ter the 1985/1936 inser/ ice dates,

I havu calculated the revenue require =ent beginning in 1935
assuming the following significant attributes:

1. Unit Nc. 1 in ser/ ice en January 1, 1985, at a

direct c:s cf $1,604,704,000, ATUCC cf

$4: 6,036,000 and a total plan in ser/ ice of

50,030,760,000. These are the costs of TUIC's
share only.

2. Unit Sc. in ser/ ice en July 1, 1986, at a direct

c:s Of $331,947,360, with ATUCC cf $300,512,638
and a t::al plant in ser/ ice of $1,032,460,000.

Again, Onese are the costs fer TUIC's share cnly.

3. TU's t::al ces; with ATUCC is $3.313 billion in

mixed d:llars thr: ugh 1987 as pr:jec *d by TU in
its SIO T:rm 10-X f or 1933.,

4. The schedule cf TU's direct cash cutlays :: be as
sh:wn in the January 10, 1934 TU decu=en: given ::
the c -evners. That forecas: was in effect in
1984 when Unit 1 was declared complete. T :al

dellars shcun en that d:cument exceed these in the
1933 10X because ATUCC was imputed t: the shares
of the c:-evners.

5. C anche Fesk energy c:sts are taken frem a budget
t for C :anche Peak prepared in anticipatien cf'

cc =ercial cperation in January 1935 fer Unit 1
and July 193 6 for Unit 1. It reflects sc=e costs

and energy production in 1934 in c:nnection with
test energy.

I

h

.. - - . _ . . _ _ __.
_
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T::al TUIC revenue require =ents were calculated for each calendar
year using adjusted actual er projected cale' .ar year expenses
and an average rate base determined by dividing beginning of year
and end of year balances by tve. Thus, 1987 is the first year

reflecting 00=plete C :anche Peak Unit 2 expenses in the revenue
requirements study.

Tvc alternate return en equity assumptions were used to give a
range of revenue requirements given different future rates of
inflation. A 15.6 percent return en equity, alleved by the Texas
C: mission in TUIC's last rate case, Cecket Nc. 5640, was used as
the upper beund. A 10 percent return en equity was used as the
1:ver bcund. The ''Senchmark" rate of return en cc en equity

determined by the FIRC since 1935 has ranged f r:m a high in
mid-1935 cf 14.44 percent : 11.20 percent fer the pericd

February thr ugh April 1737. The current "Senchmark" rate of
return is 1:.27 percent,

t '

Insefs: as the available data permitted, an attempt was =ade to
replicate the rate 3 king treatment adcpted by the Texas
C :=ission in TUIC's last rate case, Cccket Nc. 5640, with the
fclieving tvc majcr exceptions:

Tcr determining ince=e taxes allevable, the C: missien denied the
deduction of i=puted insures expense related to Investment Tax

,

credit (" !C") financed rate base because of uncer sinty
regarding IRS policy cn this matter. Since the rate case,

permanent regulations have been issued by IRS which sanction this
=etned. Therefore, it is assumed that the C mission vculd allev
ITC "interest synchroni:stien".

ATUCC cn new additiens had been calculated assuming the
C:mmission veuld not allev centinuing C'd!P in rate base after
1936. If both C::anche Peak units were in service by that time 1

}

l

i

!

I

_ _ - _ _ _ _ _ _ _ -
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at a reascnable c:s: and TUIC was pr jecting sicved c nstruc~ien
programs for its lignite units because of the decline in its lead
'crecasts, it is unlikely -'.*IC could justify including CW:P in
rate base as a necessary step :: protect its financial
integrity. A reduced aucun cf CW:P has been included in the
1935 and 1936 rate bases which was estimated to be censistent

, ,

. . . e A :. . . . C . a 3 -. , , a . 4 . . ... ... ... .w...e es.4.a.a L.n.4. aa..ac..,a., .s.4.w......w .
.v . . .. . . _ .

ncn-C::anche Feak CW:P during that pericd.

in-service dates and c:nstructien expenditures f 0r the majerThe

production additi:ns, with the exceptien of C :anche Peak are
C . . . s .i s . e . . . .". *. .*. *. .". e *. ". . * - . . j . e -9.. "r e a k ' . a d. s .a. d. .D.e s . u . .a* .

. .

.w
. C . ;ss.4,.n.<<, a w . .4.. . . . e . e .< 3 s,...e. .. ~..r.c. . . . . ..u.as.y . . ...y. ..

a.4 . 4wa... u.4 . a.a. Ge e a. 4 . ./ 0 a . . e ...a3

. . ~. 3 a. c .4 , s .4 . , . . . . .. .. . .. . . . .

4.aa4 4-... a . . . , ......a .. .

s. . 9 a . e r . *. 4 e r. . e d. "ase. en. ~". r. *. ' s - - )' e r. . a dde .t.<3 .w....,w . . y.o y. . . . . . . . . , . .

.i n . *. s '. *. o* 6 T - . ...4

.- . s . . " - . .' . . . e x re . . d. .i . ". .- a. s '.* *..".ese ca,e,. .ies .... .
. ..

10-X with an annual 5 percent escalation cf the average additiens
f:: three years af*er 1937. AFUCC has been added assuming an

,ea -- s. .. .. n s ..e s..e.w a,

a..e ,.,.e -
a. ; .... .. .... . ...

fixedC::anche Peak capital impr:vements and better:ents,
taxes and insurance have beenperating and maintenance expenses,

'

--.de..e "s.i.., da.a # ..... ..". e .u.a v. .' O , 'c3- Cre .- a . .' .g e. x. ee .a. s eid . . .
..

r. a

n. , a , e.. r.... as. ad4,.s.a.a ,- .*e es ,4e. ...se 4 e da.es.
s. .. ... . . . ... . .. .

... .,

. . . . a *. e "' #. * e '.' . e .". *. .*
a s a" ' '." i ". . ",* a ''. a ". ".". a ' i.n #'. a *. .i - " ** . .r

.. . .. . . .

" .i ,n. .i .e a..d. C d '. a. .d uas ..,.i.s' i .. y . - ". e .. e .a. . s a . d. " e . . a . ... e . . *. s . e e
. .. . . . . .-

.

estimated based en the average pr:ducti:n plant additiens frc:
through 1986 when there were nc major additions adjusted f:1932

an assumed 5 percent annual in#13tien.

Cec :.issioning c s:s were pr:jected based en a 1933 CUIC
pr jec*i:n used by the C:r.=issien Sta'f in a 1935 C::anche Feak
rate impact study. We received en January 0, 1933, a scre

-



_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______

s
<

.

o
i

i

27

cc plate description of this study which shcws the Unit 2 costs1

i appr:xinately S: =illien per year belev the ces: level currently
reflected in cur study. According to the Texas Staff, nc =cre
current study exists although the assu=ptions in the 1983 study
are cut-dated. The 1983 study assumes an internal fund and no
current tax deducti:ns.

.i

comanche Peak is assumed :: have a bcck plant life of 30 years
pursuant to a TUI0 data response in Cccket No. 5640. The book

depreciation rates appr ved in Cccket No. 5640 for the other
fun :icnal categ: ries have been used.

i

1

Secause of the lack of dass responses, appr:ximations have been
=ade of the percentage cf ATUCC in existing plant-in-service,i

1

Invest =en Tax credit a erti:stien and other key parameters

affecting the return, depreciation and ine:me tax calculations.
<

In additi:n, scre infer sti:n is required in order := accuratelyl

'

; I pr: ject lignite and nuc' ear fuel rate base and ince=e tax.

,
^

c =penents.

The last step was to allocate c:sts to the wholesale class and,
then, :: design a new rate for wholesale pcVer, using allecated

i

i costs as revised.
,1

.t

allecation pr: cess was based en the =etheds andi~ The ces:
No. 5640.relationships reflected in TUEO's Rate WP in OccXe:

,

I
Fr: duction and trans=ission rate base are allecated using an

Wholecale classaverage arid excess non-coincident peak process.i

allecation determinants were held ccnstant relative to the other
TUIC rate classes, except to reflect Tex-La's acquisition of a
share of C:manche Peak, under the ter=s of the Pcver Supply

|
Agree =ent between TU and Tex-La. Tex-La's share of CFSES, as

used in the c st alleca icn and rate design pr: cess, reflects the
i

i Entitle =en: Assignment Agreement and pr: duces a different
;

$

|
u

l

I

I
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wholesale production allecater for each enange in the share of
I the stati n f:r which Tex-La receives capacity credit.

! Distribution investment and other rate base items are allocated
using the rel.ttienships he:veen classes fr:m Cccket No. 5640.

2

.

The cust:=er allecator reflects the inter-class relationships!
i from Cccket No. 5640 and helds the "number" of wholesale

cust mers c nstant while reflecting the increase in cust::ers for

other TU rate classes as reflected in the revised c st of
s e rvice .j

Allecation of expenses is also based en the metheds and classs

reistienships used in Cc:ket No. 5640. Fuel and variable
i pr:ducti:n expense are allocated en the basis of energy. Fixedi

pr: duction expense and transmissien o 5 M expense are all:cated
using the pr: duction all::st:r. Expenses reflecting cussener
ac::unts, cust: er service, and Administrative & General cests

,

are allocated based en the class relationships in tecket No.

5640.
1

1

Ratec are designed using actual TU lead gr:wth in 1935 and 1936
1

and a 6% gr:vth rate f : all subsequent years. Rates as designed

track the relationships between wholesale ces c f service,

divided into the de=and, energy, and cust::er c epenents
,

! reflected in Cccket No. 5640, and the revenues cellectable fr:=
the de=and charge, High Voltage credit, and energy charge which
resulted from that proceeding. The revised MV credit tracks TU's
relative net transmissicr. ser/ ice investment, as allecated to

! the wholesale class. The revised demand and energy rates reflect
i the fixed, variable, and cust:mer ccepenents cf the ces: of'

| ser/ ice allecated to the wholesale class, maintaining the
I c:st/ revenue relationships de=enstrated in Oceket No. 5640.
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COMPARISON OF TUEC
.

CURRENT ELECTRIC SALES REVENUES

WITH

REVENUE PEQUIREMENTS WITH CCMANCHE PEAK IN-SERVICE

1/1/85 and 7/1/86
i

(S000)
.

1985 1986/1987

Adj. Actual Revenuesl/ 4,091,877 3,795,249

5.31#/kwhM 5 . 2 6#,'kwh

Revenue Requirements with
00manche Peak (15.6 ROE) 4,512,984 4,190,247M 4,094,173 f

6.4C;/kwh 5.30;/kwh 5.46;/kwh

Difference (15.6% ROE) 421,107 394,998 i

'

.595/kWh .54;/kwh

% Increase 10.2% 10.3%

Revenue Requirements with'

C :anche Peak (32% ROE) 4,298,321 3,961,707M 3,874,545 I

6.10;/kwh 5.49;/kwh 5.17#/kwh |*

:

Difference 206,444 166,458

.29;/kwh .23;/kwh
,

,

i

% Increase 5.0% 4.4%
:

9
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1/ Aleca/Sandow Revenues and ever/under recevery of fuel ccscs
removed.

1/ Average Rate Base method used for calendar year and thus only
ene-half year of Uni 2 expenses are included.

1/ Revenue Requirements and KWH sales exclude Aleca/Sandcw.

C.U. .T C r * *x' ~m' o N
. . - .
<- .. - - .

If TUIC cancels ene or bcth CPSES units, or if the units do not
come en-line, each cc-cwner will begin planning for replacement
rescurces frca the date of cancella:icn. Tnis will increase

damages beycnd the leve.'.s calculated previcusly because each
cc-cwner nust expend funds en replacement pcwer that it wculd not
have expended if Cc=anche Peak had entered ser/icc. Additional

damages asscciated with cancellation egaal (i) the added ces: cf
the replacement capacity plus (ii) the difference between the
cost of replacement energy and the cest of CPSES energy. A

fuller explanation of the cancellation scenaric will demonstrate
whv. this formulation for additional damages is correct.

Damages for any scenaric in which a nuclear plant enters service
de not include the ces of a reasonable plant but, rather, are

limited to a ec-cwner's expenditures in excess of a reasonable
plant's cost. This is proper in that the cc-cwners bargained
for the cost of a reasonable plant, and when the nuclear plant
enters service, they obtair: the benefit of their bargain:

I
-
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1cw-cest energy. Thus, at any point in time after the originally

projected inservice date, damages are net of the cost of the
reasonable plant.

In the cancellation scenario, the co-cwners obvicusly do not ;

receive the benefit of their bargain. They will have none of t.he

capacity they would have had frcs the reascnable plant starting
with the date of cancellation and ending with the termination of

.

the originally-planned useful life of CPSES. Thus, all

expenditures for replacement capacity en and after the date of
cancellation through the useful life of the reasonable CPSES
should be added to damages incurred through the date of
cancellation.

In additien to replacemen: capacity, the ec-cwners will have to
cbtain replacement energy. Unlike the case with capacity,

damages previcusly calculated do not include a cost for future
CPSES energy ccsts. Therefore, I have determined the difference

between the projected pcs:-cancellatien ecst of C?SES energy and
the cost of replacement energy.

An equivalent calculatien wculd be to calculate damages based
upon returning to Brases and Tex-La (i) the entirety of their
capital invest =ent in Cc=anche Peak (because they vculd not be
getting pcwer or energy frc= the plant) less (ii) the ces to

Bra:cs and Tex-La of having to purchase substitute capacity and
energy in the future. I have not used this alternative
calculation because it is si=pler to calculate the additional
damage cost of post-cancellation replacement pcwer.

Additional costs of post-cancella:1cn replacement pcVer fall in'

different categories for 3ra:cs than for Tex-La. Bra:es is

! assu=ed to replace its cancelled entitlement with purchases frem
.

I

|



_ - _ _ _ _ _ _

|

1

9

| ^

l ,
I .

the Texas Municipal Pcwer Pcci through 1989 (at which time TMPP
reser/e capacity becomes insufficient Oc supply Bra:Os'
de'iciencv. ) and then switch to a cc=bustien turbine for capacity..

TMPP wculd remain the scurce of energy at a price ecual to the
. . A " c e ~ ". e e . . e - ~3 ,.va. .i ~. o~ .v. .i .' l e .c u' '. A ,c s a ..h..ic". S.a~~e - ...o. .. .

Plant.

A: Bra:cs' isolated del:.ve r"1 .c e i n t s , Era:cs is assumed te c.av. a
-cs . -'...e'' a .4. . -a e ". .+..ctesa.'e ec e - d .i .' ." e .- a. n . ." . ~ ~.. *. ".e s e.. .

.. . . . . . .
y

used in the scenaries cc paring reasenable inser/ ice dates to
unreasonable innervice dates. Pricr te cancellation, damages are

the same at isclated del:.very points as they were in comparing a
~"4- .i s. , s w . . a " ' v. -..icad C O. S #.c- u' . u . . a. .' s v- . . ' " t '/ -.d.a.s C : < 'r a' . i...o. ..7A r . .. . . .
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.... C s . c. w. . . e a C . ., a .1 ,. a e . . , . .w. s
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** s e .' .4 - a. . 6' .' ". e .
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. . . .. ...~

CFSES is cancelled, a different rate is assumed.

. .. .
;c 3 . . . e .3 ., e e . . .c . , o. ..e n .. .sa

. .ex. 3, .o. .,3e. ..e ... . . . . . . .. .w.<
. . . . ... . . . . .

..

o ,. . , . , = n. . . = ~ . ., .c..e u. . a . . e .< . a . .c u, ., s c n. 4 t a.a . s . . . . . . . . . . . a . . . .m e a. .. e - . ., c .- .. e e

Oc eurchase frc TUIC i .- any e/ent, Tex-La is assumed to pay a
. e '.' ' ', .' a . .e ^ s y s . a. .. - a. .' s a . .". e ^-c..' ~ a c .; . / . . . a. "., a s e d c a.. , y .

. e .. .
. .- - .

. . . , .w w3,3c,,. .w..e a se.c. v.., C , ..a c . . e. r ...,
.. . . . .
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I have calculated da ac.es for bcth Ers:cs and Tex 'a usinc. the
inser/ ice dates at which Cc anche Peak was supposed to ccee

d 4n ~. ~., . ". e e .t a . a . A. a.sv- -"e 4 . . s e . .' .' e'

v . . 3 4 . . e . ." e . . .". e v. - u --". . a o e -.. . .
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.-.- e , adf ., (..,,,,.a w
. ..s.a e .. 4...... . . a .a e..4 ,.s ,ma es a ..w4c.w.a .- v .
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cperate, assuming it were licensed. I have not carried cut

- . c .m ~. s .i . . e .-/ e . .' . . g - .- )' e c ~. e d"'
,...y,e.. c3,-o,.-.3.,.4..s "ased " -r... . .. .

inservice dates, althcugh ebvicusly, these calculations could be
wes,. 4ww.. e4A.. e . w C w .- 1.C 4 o. -..

4
4..e Ca .1C ., 1. 3 4 . . s . . _ , ,1. A .# 9. i. . . . . . o.*w -
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RESCISSION

In the event of rescission, Tex-La and Brazos will be refunded

all of their expenditures, plus interest.

i
,

.

|

|

|

|



axio 0,T c,,.. C ~a ecav

,eE_.iCer S 'C D
v

A Report to
Brazos Electric Power Cooperative

Tex-La Electric Cooperative of Texas
:
:

I

|

|

|

Vic:or Giins<y
~5 recruary '988

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



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

4

|

I

|

CON':'ENTS

...-,w,.,--.n,1 ,,-

..t A s L, . . . s . . . . . . . . . . . . . . . . . . . . . . .. .

m.y:m . s . . .o. . . . . . . ..ms,..s.-
., $ m .e. - ~v'.63: .% s e ..". L.s.....

,- , 3 b r.: ,. . : 6. . . :., . s . 41 O
..

...: *** 15. . ns.. . .

. . ..
. . r. .e t m. 6 .c .= = - .- . . r .cp

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

S p y . g. , y g.r. 3d ... .c . ; p -. . .e . A s - A;..S. .e r ;..; .e .m
.g.=. .

... . FT . . . .1... .e. g.y g.; a= ,
. t ..i. . . . . .n .. .

n..., m ....s,- . m-..os. .ssEt . . . ~.y s. s r. . : 'gGr ..y c.: : .i.~ u s . :. : '.~. .i:. . a s s nns
. g r. .w...,

.r .a v.

p n. .se g =. t.s - . m s. .%. ;,. t ... . ..e . . . . . . . . . . . . . . . . . . . .

4

p m., . s, o f. p . , . s . .n y e .= u.s. ,a m. t .; . p n. . . . b, . i. som . e. . a g. e. .g . n . . , . ,7.;. . . .r. .r .4 nts .. ..
... "

. v ..sv. r. .tb . ..

S. r. .g . a s, r= *J s. a ? ;
. . .J.s .. %ec . . . . . . . . . . . . . . . . . . . ..

i

i . . . . . . .

. ..,e
.
...

.e. u m.
g . . , , s, ...

. , . . .re n .s, g . m - . m. . .e m.., .m.. .........n . . . . . . . . . .. . . . . . . . . . . . ......
,

.
n...-. s . .. .. .,

,, . .. . , . . , , - . , . . .sn , .,-, . . . . . . , ....v .. . . . .. , ... .. . . . . . . ..

..
,.. ... .. c....3 .... . . . . . . . . . . . . . . . . .. ,

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

L. .. . . -s ~+ : na.i . n. .. . :. C\. e. n.s-. - .
..... . . :. ..n. .n: wn .. :.a:. =.n::..-.,,..2. . . . . ..- ,-,

:.: :. .
4

.. .i c n. ,. .,. .o n. a .c
.. . . . . , ... .

.s.. . _ .... . . . . . . . . . . . . . . . . . . .,

c. w .,*r . o v.e n . 1 .e e. .c n. . -s n.e . .r.n ,i*s - a

.v. . .v. .v. . e. . r . . r C.: 2 R U :. v v.s- .m ..e.
. . .. . . .. . . ...

X. CONC'US'ON 136. . . . . . . . . . . . . . . . . . . . . .



-- . _

.

.

.

3

15 February 1988 Page 1

I. INTRODUCTION

The operation of Comanche Peak Unit I has been delayed

because Texas Utilitiesl could not obtain the requisite
operating license from the Nuclear Regulatory Commission. The

agency, which oversees safety at commercial nuclear power

plants, normally licenses a qualifying plant for operation when

construction and pre-operational testing are cocp'leted. In

this case, near the end of construction the M?C feund

deficiencies in design and construction to a degree that caused

the NRC to doubt the project's fundamental compliance with
federal safety regulations in a number of important areas.

The NRC mandated extensive reinspections and reviews by

the Company. By the NRC's recent account to Congress, the

deficiencies discovered through these efforts have led to

corrective actions that include "in many cases, actuc2 physical

1 Various Texas Utilities Company entities participated ini

the construction of Comanche Peak. Texas Utilities Electric
i Company (TUEC) is a subsidiary of Texas Utilities and holds a

majority interest in the Comanche Peak Steam Electric Station
(CPSES). Texas Utilities Generating Company (TUGCO) is the
operating division of TUEC with overall responsibility for
engineering, design, procurement, construe:1cn, and quality
assurance. Texas Utilities Services, Inc. (TUSI), whose

,
'

management overlapped with that of TUGCO, performed various
functions for TUGCO. For the sake of simplicity, I shall refer
to the utility and its various subsidiaries as Texas Utilities,
TU, or the Company.

The other major participants in the engineering and
' construction were Westinghouse, which engineered and

manufactured the nuclear reactor and associated steam supply
system; Gibbs & Hill, which provided engineering and other
services for the balance of the plant; and Brown & Root, which
did the constructing. >:--

;

i

I
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Chapter V describes the sequence of nuclear power plant

desi~n and construction and how the Company departed frem thev

usual design practices. The Company's managers disregarded the

: generally followed approaches to designing and c6nstructing
i nuclear power plants. When extensive changes had to be made,

thev. tried to short-cut the process bv releasing drawings for.,

use by the construction crews before all the necessary quality

checks had been ce=pleted. Che Company assumed that the
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1

II. THE NRC'S SAFITY LICENSING PROCESS AND THE COMPANY'S
RESPONSIBILITIES

To understand why C =anche Peak failed to receive NRC
operating authcrizatien, it helps to know something about the

.

NRC inspection and licensing system. The licensing review is

not a single review, but a series cf reviews conducted by

various branches of the NRC. All parts of the review have to

be ec=pleted satisfae:Orily by the utility before its nuclear
'

plant can be put int operation. I will describe briefly the

agency's crganization and practices, as well as the hierarchv- ,.

cf laws, regulations, regula:Ory guides, and license conditions
'that gevern design and 00nstruction of nuclear plants.
t

The NRC was formed in 1975 to assume the safety functi0ns
of the Atomic Energy Cc= mission. The agency is headed by five

,
.

=0mmissioners. The Chairman, acting through an Executive

Director for Cperations (E00), supervises a staff of over 3,000 f'

6

at its Washingten headquarters and in five regional offices,

|- one of which (Region IV) is in Arlington, Texas. The agency's

organic statute is the Atemic Energy Act of 1954, as amended.

.

A. NRC's B: cad Statutory Safety Mandate i

;

Because of the universal concern about nuclear plant-

safety, and the complex nature of the subject, Congress gave,

the NRC an extraordinarily broad mandate. The Act leaves the

i basic safety standards to the agency's discretion. :

,

I
t Applicants for licenses must supply such information as

the NRC deems necessary to find that the activity "will provide f
,

1

1
,

r

"-

~ , - - . - - - - - - . , - _ _ - . - _ _ , _ - . , _ _ ___
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adequate protection to the health and safety of the public".ll
The NRC is to issue licenses to persons "who are equipped to

observe and who agree to observe such safety standards to

protect health and to minimize danger to life or property as

the Commission may by rule estchlish...".12

B. The Broad Safety Standard Of NRC's Rules

The NRC's own rules also exprs:s the safety standard in

broad terms. The NRC may issue a 0:nstruction permit (CP) if,

among other things, there is "reasenable assurance that...the

proposed facility can be constructed and operated at the

proposed location without undue ris'r. to the health and safety

cf the public".13

In a similar vein, the rules specify that an operating

license (OL) may be issued upon a finding, among other things,
that the facility has been built "in conformity with the

construction permit...the Act, and the rules and regulations of

the Commission" and that there "is reasonable assurance (i)
that the activities authorized ... can be conducted without

endangering the health and safoty of the public, and (ii) that

such activities will be conducted in compliance with the

11Atomic Energy Act, Section 182.

12Act, Section 103.

13 Section 50.35(a) of Title 10 of the Code of Federal
Regulations.

The NRC's regulations are contained in volume 10 of the
Code of Federal Regulations (CFR). The regulations cover
administrative matters, adjudicatory and licensing procedures,
and the substantive standards applicable to the possession and
use of nuclear materials and to the construction and operation
of nuclear facilities.



15 February 1988 Page 13

regulations in this chapter"14
.

Elsewhere, the regulations speak of "reasonable assurence

that the applicant will c =plv. with the regulations in this

chapter...and that the health and safety of the public will not

be endangered".15 Finally, issuance cf the license must not

"be inimical :0 the... health and safety of the public".16
Everyone involved with the agency is clearly en notice that tho

agency has left itself bread discretion in the applica icn of

the law.

.v.:re detailed techni:al regulatirns cover the design,

c:nstruction, and cperatien of nuclear plants. The bedrock of
3-

these are the fifty-nine General Design Criteria ' which have

been essentially unchanged since 1971. These are also phrased

in fairly broad terms. For example, Criterien : requires tha:

the parts of the plan: "important to safety" be designed, built

and tested "to quality standards commensurate with the,

importance of t'.e safety functions to be performed." The term

"important to safety", and its near equivalent "safety-

related", are key terms of art which define those aspects of a
proje : to which NRC requirements apply.

Additionally, "structures, systems, and components
important to safety":

shall be designed to withstand the effects of natural

14 10 CFR 50.57(a)
15 10 CFR 50.40(a)
16 10 CFR 50.40(c)
17 10 CFR Part 50, Appendix A.
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t

phenomena such as earthquakes.18[and)

shall be designed and located to minimize, consistent with

other safety requiremeg.ts, the probability and effe : of :

fires and explosions.-

Another example of the broad sweep of the design criteria

is the criterion which deals with emergency : soling: |

A system to provide abundant emergency core ecoling shall
be provided. The system safety fun::10n shall be to
transfer heat fr:m the rea:::: : re fc11owing any loss Of
reae:Or coolant... Suitable redundancy in 00mpenents and
features, and suitable inter: nnections, leak detection,
isolation, and containment capabilities shall be previded
to assure that. the syster safety function can be
acecmplished.. 26 -

The details of how to satisfy a particular General Design

Criterion ere usually spelle out in more specific regulations.

For. example, the requirement for a Comprehensive quality
assurance system (GD0 1) is spelled out in a see:Lon entitled

* Quality Assurance Criteria for Nuclear Power Plants and Fuel :

Reprocessing Plants", known as * Appendix 3.*21 I will discuss j*

it in detail in the nex chapter. What is relevant for this i

overview is that a hierarchy of ether NRC staff-approved

documents, which are not formally adopted regulations, spell

out a :epted means of satisfying the individual provisions of i

regulations (in this case, Appendix B). These * egula:Ory

guides * may lack the formal status of regulations but as a

practical matter they are requirements all the same.

'18 Ibid., General Design Criterion 2

19 Ibid., General Design Criterion 3

20 Ibid., General Design Criterion 35

21 10 CFR Part 50, Appendix 3.
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These guides may incorporate industry standards, such as

those established by the American National Standards Institute

(ANSI), the American Society of Mechani=al Engineers (ASMI), or

the American Welding Sc lety ( AWS), which are usually more

detailed than the basic NRC documents.22 A utility applying

for a license will typically 00mmit itself, in the Safety

Analysis Reper that is part of its applicati:n, to implement

]. these industry standards in the manner outlined in specific

j regula:Ory guides. The utility will thereby mee: the NRC

staff's interpretation of the regulation being acdressed. For

example, Regula:Ory Guide 1.54 (Revision 2, June 1976), dealing

with "Quality Assurance Requirements For the Design ci Nuclear

|
Power Plants", states that:

.

| The requirements and re:0mmendations for establishing and
executing a quality assurance program during the design

1 phase of nuclear power plants that are included in ANSI
N45.2.11-1974 ("Quality Assurance Requirements for the
Design of Nuclear Pcwer Plants") are acceptable to the NRC
staff and provide an adequate basis for ::= plying with the,

pertinent quality arsurance requirements of Appendix 3 to.

10 CTR Part 50....
4

i

The important thing to remember is that following the

regulatory guides is the means of satisfying the regulations
j which has already been reviewed and accepted by the NRC staff.
! Use of other approaches is permissible in principle but risky

; in practice as they will take time to review and may not gain
; approval.
!
t

The NRC staff review follows a Standard Review Plan, ai

several-thousand-page do== ment, which specifies the areas of
u

! 22These standards are developed and c:ntrolled by
committees of industry and independent experts.

.

4

.

.
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review, the staff acceptance criteria, the review procedures,
and the findings the staff reviewers have to make. The various

sections contain the fellowing statement:

..

Except in those cases in whi:h the applicant proposes an
acceptable alternative method for co= plying with spe:ified
pertions of the Commission's regulations, the method
described herein will be used by the staff in its
evaluation of conferman:e with Commission regulations.

Any utility applying fcr a license that chooses to proceed
along different lines, er to use unfamiliar hardware solutions
(as TU was to do in the area of pipe supp:rts), understands
that it will have to justify the uneenventional approach.

Taking the NRC staff into unfamiliar regula:Ory terri.tcry risks
lengthy reviews and delayed approvals. One simple reason is

that the issues are often complex and the safety stakes high.

Changes in ene reactor system of.en affe:: many others. The
'

safety reviewers are understandebly mere =0mfortable with
designs they have seen and reviewed in detail before.

C. The NRC Licensing Process: Application and Staff Review
,

Federal law provides for a two-step licensing process -- a
utility must obtain a construction permi: to start building,
and it must have an operating license.before it loads nuclear

,

fuel into the resetor after construction is completed. A

utility's application censists mainly of a multi-volume Safety
Analysis Report which describes how the design conforms with |

safety regulations. The Company's ::atements in such reports
on procedures to be followed in design and construe:Lon (at thef

CP stage) and in operation (at the OL stage) are binding'

commitments.

At the CP stage, when the design is in a preliminary
.

.

1-
-



.. . .. .

15 February 1988 Page 17
|

l

stage, this report is known as a Preliminary Safety Analysis ;

Report (PSAR). It is important to stress that when such

| reviews were done --it has been some years since tha NRC has

received a PSAR for review -- the NRC licensing staff did no:
,

review the actual engineering design, which had hardly been

begun at that stage, but rather the design outlines and the

engineering methods to be applied.

,

'

At the OL stage, when more of the design details are

available, the : rrespondin:. a.r.licant's document is called a:

Final Safety Analysis Reper (FSAR). An NRC staff review is

again condue ed by the ager.:y's technical staff, principally in

; the Office of Nuclear Rea:::: Regulation (NRR). The werk of

the individual reviewers in the various technical branches is

] coordinated by a licensihg Proje:: .v.anager who is assigned
full-time to the licensing case. One staff's conclusions are

presented in a Safety Evaluation Report (SER). The SERs embody
! the agreement arrived at between the NRC staff and the utility -

during the course of the staff's review. It should be

understeed that -- with sc=e exceptions -- the NRC staff OL

review is still not a: the level of detail of the construction

drawings.

TU filed its PSAR with the AIC en 20 July 1973, and on 17

October 1974 received a "Limited Work Authori:ation," which4

| permitted a certain amount of site preparation. Comanche

| Peak's constru: ion permits were issued literally in the las: ;

f days of the AIC, on 19 December 1974, exactly a month before j
'

the AIC was dissolved and its regulatory responsibilities

transferred to the newly-created NRC.

The staff SER on the construction application made clear

that the Company's own inspectors had the lead role in assuring
r

quality. By comparison, the AIC inspe::ers were assigned a

;

1
'

l
i

L
_- . _ . . . . _ _ _ _ _ _.
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minor rcle: tl.ey would *perfcr= such additional inspe :icns as

may become necessary to examine the current status of the
;

' construe or's quality assurance program and the implementation '
*

of the overall quality assurance program fer the Comanche Peak
nu51 ear project. 23 ;

,

i

| Four years later, when enough Of the detailed design was
.

!, ccm-leted and constru::icn was well underway, the Comoanv. filede . .

) its PSAR (27 February 1975). After a preliminary check, the

Comanche Peak O* application was de:keted on 24 April 197E, and -
.

the NRC staff review be:an.
- .

In recent years, in part to a::: =0date ressures f:: merer.
,

rapid licensin~, the staff has taken to publishing the SEE,v ,

covering resolved issues, at the earlies possible date and has
*

left the thornier questions to be resolved in Supplemantary
Safety Evaluatien Reports (SSERs) issued at a later time.

[

Matters as to which the staff and applicant have not yet a: reed I

are referred to as "coen issues.* The NRC staff's safety
. .

evaluation of the Comanche Peak CL application was published in
,

i such a series of volumes, the first appearing in July 1981. ;

.

i

i D. Adviserr C mmittee on Rea ::: Safeguards I
i

i

, <

'

iThe NRC staff's conclusions described in the SER are i

|furtner reviewed on a sele :ive basis by the NRO's Advisory '

Committee on Rea or Safeguards (ACRS), a statutory body of i
,

4
;

!. fifteen senior experts in various scientific disciplines. The

i ACRS is required by law to write a public comment on each
application. A 29 July 1981 letter from NRC Chairman Falladino L

, . .
,

.

; 23
.

Safety Evaluation of the C::anche Peak Steam Ele:tri:
:

Station Units 1 and 2, Do:het Nos. 50-445 and 50-446, USAIO, 3' '

i September 1974, page 17-17.
:

r

.!
-w - w w- rm vm--w r--w w a-m ww ~- ee
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: to Congress states that the ACRS held off its review of
C0manche Peak because of the number and significance of safety
items left open in the SER. The ACRS meeting was held in

November 1981.

As a practical matter, a favorable ACRS letter 0 the

Commission en an application is a prerequisite for moving en Oc
the hearing before the Licensing Board. In addition to the

usual boilerplate approval, the Comanche Peak ACRS le :er
cbserved "there is a significant lack of hands-en experience
with large commercial nuclear power plants..." The ACRS .

:

endorsed the NRC staff requirement that TU augment its
Operating staff with experienced persons.24

:

E. Licensing Board
,

A: the constru : ion permit stage, a three-member NRC"
r

Licensing Board of administrative judges is required by law to;

tendue: a public hearing :: review the staff's work. . Members

of the publi: may participate, with the right to cross-examine
witnesses On issues in which they heve an interest. However,

i

none did in the Cemanche Peak hearing.
J

At the operating license s:sge, a hearing is held only if'

it is requested by interested members of the public. The par-

ticipanus must advance relevant cententions which have to be i'

approved by the Licensing Board. The hearing covers only these

contentions. (All other issues are dealt with by the NRC
staff.) In recent years the Commission has strictly cir-
cumscribed the Board's discretion to raise questions on its own
motion.

;

24 17 November 1991 Letter, ACRS Chairman J. Carsen Mark
to NRC Chairman Palladino.

,

4

I

h

i
0
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Notice of a public hearing on the Comanche Peak OL

application was published on 5 February 1979.25 A 28 June 1979
Licensing Board Order stated that timely petitions had been

received frc= the State of Texas and three citizens' cr--

ganizations, including Citizens Association for Sound Energy

(CASE), which were arrayed agains: the Company and the NRC

staff.

A licensing case does not go to hearing until the NRC

staff is satirfied with its review of the C =pany's TSAR and

with the amendments to the Report which grow out of the

Company-staff discussions and negotiations. The amended TSAR
and the SIR and SSERs embody the settlement of the outstanding

issues between the applic'an: and the NRC staff. This means
that in the hearing the NRC staff (which is represented by NRC

staff lawyers) typically supports the Ccapany's position on

essentially all questions. (In contrast, in most other

regulatory commission proceedings the public staff and the

applicant present rather different positions for the commis-

sieners to judge.)

<

The Comanche Peak Board ultimately determined tha: the
'various quality assurance and quality control (QA/00) conten-

tions advanced by the intervening parties could be encompassed
| by the following very broad contention, which was known as
i
'

Contention 5:
'

i
The Applicants' failure to adhere to the quality assuran- ;

ce/ quality control provisions required by the construction,

permits for Comanche Peak, Units 1 and 2, and the require-
ment s of Appendix B of 10 C.F.R Part 50, and the construe-
tion practices employed...have raised substantial ques-

2544 Fed. He2 6995;

i

!

t
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t

tiens as to the adequacy of the construction of the i
facility. As a result, the Ccmmission cannot make the !
findings required by 10 C.T.R. 50.57(a) necessary f
issuanceofanoperatinglicenseforComanchePeak.g;O

The future of Comanche Peak turned on this contention. (A
number of contentions dealing with other issues were also t

admitted but were subsequently dismissed.) In December 1983,

the Board resolved this issue, as it related to the design

process at Comanche Peak, in favor of the intervencrs. In
'

'
c her words, the Scard found tha: the plant had not been

designed in accordance with the regulations. However, over the
-

2eSe::icn 50.57(a) lists six basi: findings whi:h must be
made bef re the issuance Of an operating license. The first of
these ist

(1) Construction of the facility has been substan-
tially completed, in conformity with the construction*

' permit and the applica:icn as amended, the previsions of
i the A::, and the rules and regulations of the Commission.,

i

(Other findings cover plant operation and the technical and1

financial qualifi:ations of the utility.) TU has recently
argued before the Licensing Board that it need not make this
finding. ASLF Special Prehearing Conference, 2 November 1957,
transcript. (Company counsel, in cermenting on licensing,

cases, told the Board: "There is nothing in there that says you
j' have to make that finding." Transcript p. 24965.) TU is

arguing that all that is necessary for a license to issue is
that the Board make the third finding:

i

(3) There is reasonable assurance (1) that the;

; activities authorized by the operating license can be
conducted without endangering the health and safety of the
public, and (ii) that such activities will be conducted in

,

compliance with the regulations in this chapter.

TU's counsel, Mr. Eggeling, argued further that Appendix 3 was
' not on the same fo :ing as other regulations and that "one who

fails and has deficiencies in Appendix B does not, it seems to
me, violate the regulaticas within the saaning of that section

,: (50.57(a)(1))." Transcript p. 25027.
,

i

)

i

i

l

i

i.
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objection of the intervenors, the Board allowed the Company

another opportunity to make its case.

Tho Licensing Board's decisions can be appealed to a

three-mumber Appeal Board and, ultimately, to the NRO commis-

sieners themselves.

When the hearing is cencluded with a favorable Licensing

Board decisicn, the Board authorizes the NRC staff to grant an

operating license when all other (n:n-contested) safety issues

have been resolved to the staff's satisfa:: ion. The a ual

license is issued by the staff. Since 1950, by Commission

rule, such staff authorizations have been restricted to initial

testing at below five percent power.
.

F. Commissioners

Since the a::ident at Three F.ile Island, the NRC-

commissioners have retained the authority to grant a full power

license. They v0:e in public after a briefing by the NRC

staff. If the current practice is continued by the present

Commission, the Commission will have to vote en any grant of

full power authorization for Comanche Peak, which, if the

Company's plans hold up, would likely come no earlier than in
1989. Until then, the case will be in the hands of the staff

and Board. O::asionally, the Cc= mission takes fermal review of
certain issues raised before the Licensing or Appeal Boards but

such adjudicatory excursions have become increasingly rare.

The Commissioners' involvement with a case prior to their

OL review is limited because their role as judges bars them

from discussing the substance of the case with the NRC staff,
which is a party in the hearing, outside the context cf the
adjudicatory hearing. The commissioners' main awareness of
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!!

tComan:he Peak during the early 1930s was through its appearance ;

!. on lists, prepared for Congress, Of the status of plants which

were thought to be near : :=pletion and licensing,

i

G. Sevill Rep 0::s
,u

~

; Throughou: this period the NRC was reporting on Comanche

Peak's progress (and that of other plants) to the House

Appr:priations Sub::mmittee en Energy and Water Development.
i

The Sube ==1 :ee Chairman, Congressman Tom Bevill, regularly

accused the agency cf needlessly holding up licenses and

threatened to reduce its budget, which the Sub mmittee
: centrolled, unless the agency was mere forth: ming.
1

i Seginning in 1950 Of.e Commission prepared for the
Sub: =mittee a peri:di: licensing status report, known as the

: "Bevill Report," en plants under ecnstructien. Right from the

j start there .ere arguments ever which construction c:=ple:10n.

dates -- the utilities' cr the NRC's -- to use in estimatin:.
future licensing "delay." The utilities objected to use cf

4 ferecasts by NRC's Caselcad Forecasting Panels 27 (which turned'

4

ou: to be less optimistic, but more accurate). By putting

! forth overly optimistic constru:: ion ec=pletion dates, and

| making it appear that the NRC would soon be holding up a plan
1

ready to operate, utilities pressured the NRC to hurry reviews
,

; and hearings.28 Optimisti: schedules also helped the utilities
,

j in their dealings with bankers and public utilities
! cc= missions.
i
1

1

27; These forecasts helped to guide the assignment of NRC's
sorely pressed reviewers. The panels included NRC's experts on;

| construction scheduling.
,

| 28Many utilities whose construction was slipping behind
i schedule tried to mask that fae: in order to hold their place
! in the NRC licensing review queue.

_ _ _ .
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Fairly early on, the Commission decided to accommodate the
industry and the House Appropriations Subcommittee by working
to the utility schedules. These were optimistic, but none more
so than TU's censistently unrealistic fere asts for Comanche

Peak. These made it appear that if the NRC staff and Board did
no finish their work quickly they would hold up Comanche
Peak's operation -- at considerable :est. The effe:: was to

put additional pressure on the NRC safety reviewers and their
managers to wind up their work.

The NRC's own constru :icn ::mpletion estima: Ors

consistently believed TU's fere:asts were overly Optimistic.
Thic judpment was based mainly en material (reinf : ed ,
cenerete, piping, ele::rical cabling) installed and the rate at

which plant systems were being tested f : Operatien. A hard

look at safety issues would have ::me up with an even =:re
*

pessimistic assessment.

H. NRC Inspe::crs

The NRC ' a agulations are enforced in the field by the

agency's inspe::::s and investigators both during construction
and durit.g operation. The inspectors' job is not to set

standards but to determine whether the NRC requirements have

been met. These inspectors are mainly based in the five
regional offices and at the plants themselves. The regional
office which supervises Comanche Peak is Region IV. (It was my

view, and I believe a generally prevalent one, that Region IV

was for many years the weakest NRC regional office.) Since the
TMI accident, resident inspec crs have been assigned to all
operating reactors and those under construction. Comanche Peak

.

I
'has generally had two such inspe: ors.

__
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NRC inspe:: ion reports, of which there may be several
dozen per year for a particular site, are public documents. If

the inspe:: ors find violations of regulations, the agency
j issues a NO: ice of Violation. There are five violation levels

(:-V) with "I" being the most serieus. Viola icas at levels
'

::: and higher are usually a : mpanied by civil penalties which ,

3

: range from tens to hundreds of thousands of dollars.

(Violations higher than level III are extremely rare.) '

4

; overall, Region IV took an easy line with Comanche Peak when it

came :: violati ns.

| The NRC cc:asionally conducts intensive special
. .

inspe::1cns using Constru :icn Assessment Teams (CAT) which
include inspe::::s fr:m regi ns other than the one dire: ly

responsible. Su:h a CAT inspe::icn was conducted at C:manche

Peak during January . March 1923 with the participation of'

;

| headquarters staff, and a reper: issued in April 1933. The i
'

results were mixed. The b:dy of the report contained importan:

: criticism, but it was m:derated in the cover le::er
,

4
,

E ::ans=itting the report :: the Company.
1

-

I
The regional inspe::::s icsue more or less annual NRC

Systemati Assessment of Licensee Performance (SALP) reperts'

which provide an overall evaluation of each proje::. These
j grade the utility in a number of areas. The grades are i

| Category 1, 2, and 3, with "1" being the best. On the whole,
, .

! Comanche Peak received grades which were satisfactory or better

! on these reports, although the detailed report discussions !
! suggest Region IV was being generous in its conclusions.

'

,

!
- Before loading of nuclear fuel into the reacter vessel is
I

! authorized, the inspe :crs give the plant a final pre- :

j operational check. Should any safety concerns be expressed at !
,

! this time by plant employees, as sometimes happens, they are t
,

i

;
.

$ ?
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quickly examined. These are espe:ially important if they come

fr== the proje::'s own inspectors and if they suggest that the

proje::'s quality control and assurance systems -- on which the

NRO places ;a0.. reliance -- did not function properly.

Usually the issues are resolved prc=ptly, if necessary by a NRO

special team assembled fer the purp ss.

!. :nvestigators

The icb Of the NRC inspe:ters is to check that hardwareo

and procedures are in =pliance with requirements. Anether

NR; cffice, the Office of Investigation, investigates possible

wren:dein~ an the ar Of licensees er applicants. This Officev v.

does not seem to have played a maf:: : le in this case, but

another NR; investiga:Orv.. Office was inv:1ved in an imp : ant

wav. The Office Of :nspe:::: and AuditorI which investigatese

improper activities en the par: c/ NRO staff, was called in by

a mmissioner to investigate charges that Region !V management

pressured NRO field inspe::::s : go easy on C:manche Peak.

The results appeared in a N0verber 1905 0:A reper which

was highly critical of Region IV. :: 00n:luded that Regien !V

managers established "a higher than normal thresh:1d for

assessing violations" at Comanche Peak and "downgraded"

re:o==endations from inspectors. Reports critical of the

C'ompany were routinely delayed and modified on the basis of
post-inspe: ion submissions frc: the Company. The Region IV

inspection program of quality assurance at C anche Peak was
judged "inadequate" by the CIA report. The charges were aired

at a Senate Governmental Affairs Committee hearing on 9 April

1987. The NRC staff played down these findings, but in July

. -
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1937 major personnel changes were made in Region IV.29

..

J. Special Review Team and Technical Review Team

Secause of the mounting problems in the way of C manche

Peak licensing -- the Board's unfaverable December 1953

decision and the increasinv numbers of allegations of safe:v.

deficiencies -- and also because of the lack of confidence a:

NRC headquarters in the ability cf Revlen :V management to cece
.

with the situation, additi:nal special inspe: icn teams were

set up to inspe : C manche Peak, and to assess and reselve the

:::blems te clear the way for li:ensine.. This team a .:::achv. .

3, On 19 August 1987, the NRC released the N:vember 1955
0:A reper: (86-10) toge her with NURIG-1257, a March 1957 staff
reper: of the "Comanche Peak Rep 0rt Review Group," and an April
14 memorandum On the rep:::'s recemmendations from the staff's
Executive Dire:::: to the ::mmissi:ners. The carefully-hedged
staff reper: cen:1uded that none of the issues identified in
CIA Reper: 86-10 as instances where the plant inspe : Ors'
findings were scftened by Region IV managers, er where Region
!v failed to carry cu inspe::icns, was significant in terms of
"dire : adverse impact en plant safety." That is, NUREG-
1257's authors did no: think the particular TU pro:edural
violations at issue, or Region IV lapses, necessarily
translated in 0 hardware problems.

A close read nq shows the staff reper: conceded CIA's main
points -- that Region IV managers had softened inspe :crs'
findings and that there were gaps in the Region IV inspection
program. The difference was that NUREG-1257's authors
generally supper:ed Region IV management actions, and they
thought the Regien IV inspe :icn gaps wert "for the most parta
ecmpensated by later special headquarters inspe::icns.
Appendix C (pages 10-11) makes this claim seem strained. It
lists "NRC inspection procedure line itemr," applicable to
Comanche Peak, for which there was no record of completion by
Region IV. The areas listed include progrem for handling 10
CFR Part 21 (deficiency) reports, Reactor Vessel and Internals
QA Review, Geotechnical/ Foundation Activities, Ele rical
Components and Systems, Instrumentation C mponents and Systems,
Fire Prote:: ion and Prevention, Containment Structural
Integrity Test, Centainment penetrations (Mechanical), and
Inservite Inspections.
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had previously been used sue essfully to resolve a broad range
of issues in advance of licensing at the Waterford plcnt, also

in Region IV. As the NRC 1984 Annual Reper put it

Assigning dedicated task groups to resolve problems is an
innovation for the NRC which is proving effective in

upgradjgglicensing~efficiencyandeliminatingunnecessary
celay

.

The Comanche Peak team inspe: icns in:1uded the Special Review

Team in early 1984 and the larger (fifty-person) Technical

Review Team in the latter half of 1964. The unfavorable

results of the TRT inspe::icns led the Op NRO headquarters
licensing efficials to cen:lude that Comanche Peak rould not be

licensed without extensive reinspe::icn and reanalysis. .

:n February 1987, in a highly unusual move, the NRC
created an Office of Special Pr je::s to deal with its mos:

troubled proje::s: Comanche Peak and these at TVA, all of which
had been shut down by failures to ecmply with regulations.

This office combines both licensing and inspe::icn authority

fer these proje::s. ::s first head was James Keppler, formerly

the Regien III Administrator, and a well-regarded NRC official.

He has since resigned and been replaced by Stewart D. Ebneter.

K. Who Is Responsible for Safety?

In view of the broad safety role of the NRC, and the NRC

regional inspectors' failure to spot the problems at Comanche
Peak (and in fact their favorable rating of the project), it is

natural to ask whether TU can reasonably be held to account for

failing to identify the problems on its own. In shorts to what

extent can a utility rely on NRC approval or acquiescence as a

30NRC 1984 Annual Report, p. 44.
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:

vindication of its effor s? And more generally, who is

responsible for safety -- the utility or the government?
t

,

I will deal with these question.w in the last chapter.

But, in brief, both the utility and the government have

responsibilities for public safety, but they are different

respensibilities.31 The government is responsible for se::ing i

the rules and enforcing them. The utility is responsible fer

conducting itself in ac:Ordance with the rules and for

prete::ing the public safety. An analory with driver safety

may be helpful: the govern =ent sets the standards for obtaining

drivers' licenses and monitors highway speeds, but each

licensed driver is responsible for his or her safe criving. ::

would not be an a :eptable defense, when cauc.h: s.ceedin. en a
,

particular stre :h of read, to say that previous pat:01s had [
not enforced the rules.

31 Shortly after the Threo Mile Island accident, General
Public Utilities (GPU), the owner of the plant, filed a claim
for over $4 billien agains: the NRC under the Federal Ter:
Claims A :, arguing that the NRC had negligently failed Oc warn
it of defe::s in the plant and that NRC had negligently issued
an operating license to TX:-2. The ccm=ission found the claim
without merit and at odds with the regulatory framework cf the
A mic Energy A:: which places primary responsibility for the
proper construction and safe operation of nuclear facilities on
the licensees. The Commission also noted that in prescribing
standards, it does not certify to the industry that the
standards are adequate to prote:: its equipment or operations.

The District Court denied the Government's motion to
dismiss in November 1982. However, in Septembar 1984, the
Third Circuit reversed and ordered the case dismissed (745 T.2d
239 (1984)). In so doing the Court said:

It is the burden and responsibility of the applicant to
demonstrate the adequa=y of its application. The
Commission's obligation is to assess the epplication
according to what the agency determines is significant
from the standpoint of health and safety.

In February 1985 the Supreme Court declined to take review
of the case.

.
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The govern:nen 11 responsible for setting standards

co. :nensurate with the dangers involved in the particular |
"

regulated activity. In the case of nuclear power, the,

standards are understandably high.

.

i.
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!!!. *riHY NRC'S SAFETY STANDARDS ARE SO DEF.ANDING

Comanche Peak was tripped up by its failure to meet NRC's

strict design and constru:: ion standards. The response of the

C =pany, a: least initially, seems to have been that while the

plan may no: have met the pre:ise requirements, it was good
enough. Even as late as 1955, Mr. J. 3. Ge:rge, the then-

Comanche Peak Proje : General Manager, in speaking of the pipe
supperts (which must, a=eng c her things, resist the maximum

earthquake thought possible a: the site), 00ld the NRC staff

there may be a few errors made in that process, by the
sheer magnitude of the supp:::s that were there. But we
think -- : think, as the general manager of the pr0je :
and having had interface with these people and being en-
si e thr: ugh the years, the systems are goed and certainly
the plant will be safe under any earthquake conditiens
that we've experien:ed.22

To understand why such general assurances are not good enough,
it will be helpful to explain the safety con crns that underlie

the need for a strict system of federal safety regulation and

the need for special attention to high quality of design and

construction by the utility. Why, for example, the need for

high quality welds and checking and rechecking? Why all the

documents?

This look will take us briefly into hazards associated

with possible release of radioactivity from the reactor core

and the NRC's "defense in depth * philosophy of reactor safety.
The need to maintain cooling of the reactor core under all

circumstances dictates making sure reae:c: coolant piping does
not break or leak in the first instance, and making sure

_

32 Transcript, Company meeting with NRC staff, 10 January
1985.
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emergency cooling is available if needed. The supports of the

safety-related piping systems -- which figure prominently in
,

Comanche Peak's troubles -- are obviously critical. They must
withstand all possible loads and therefere must be engineered [
and installed carefully. All sorts of seemingly

inconsequential plant details (even paint on the inside of the

reactor building) can affe:: the course of an accident and must

be examined. M: e obvious ==ncerns are fires and adequate

separation between safety systems to assure that redundant

safety systems will n:t be incapa:itated by the same event. ::

will help to start with a werd about how rea :::s w::k.

A. How Rea::::s W:rk

A nuclear power rea:.tcr uses the heat released by nuclear

fission to produce steam which powers an ele:trical turbine-

generater. In more detail, a reacter of the type built at

C manene Peak, a Westinghouse pressuri:ed water reactor (PWR),

w rks as follows.

The reactor :: e 00ntains about 100 tens of uranium fuel
in the form of cylindrical uranium oxide pellets in 1cng

vertical rods. These are enclosed in a several-hundred ton
steel pressure vessel through which water at high pressure is
continually pumped in the closed * primary * circuit. The water

serves two functions: it slows down neutrons and thereby helps

to maintain a chain reaction, and it removes the heat of the

reaction. The water, at a temperature of about 600 degrees

Fahrenheit and a pressure of about 2250 pounds per square inch,
flows through heavy stainless steel piping to four large

vertical steam generators (which also weigh several hundred
tons each). There heat is transferred through the thin walls

of thousands of tubes to a lower pressure *se: ndary" closed
water circuit in which steam is generated. The primary water

.
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leavin- the steam generat:r is pumped back to the reac Orv

vessel : be reheated by the nuclear reaction.

The steam in the se::ndary circuit is used to spin

turbines which power an ele::ric genera:Or. This is the

business end Of the power plant. The turbines' spent steam is

colle :ed in a ::ndenser and returned 0 the steam generator to

ence again gain heat from the prinary circuit and repeat the

cycle.

3. The Safety Pr0blem

Uranium w:uld be just an0ther fuel for making steam if it

were not it: the extrerely dangerous radioactive substances

that are fermed within the fuel as the uranium is consumed.
The overriding obje:: Of nuclear safety is t0 keep the fuel's

radica::ivity -- the sour:e of danger -- inside the power plan:

under all circumstances, including accidents involving breaks

in the cocling system. The reason this is not a simple matter

is tha: the ::re is very h : :0 begin with and tha: the

radioactivity in the fuel centinues : generate heat even after

a reactor is shut down (that is, after the fission chain

reaction is s:cpped). The reae:0: core's hea must be re=0ved

quickly or it will destroy the metal rods encasing the fuel and

release their dangerous radiometive contents.

The radioactivity diminishes from its initial level fairly

quickly but it nevertheless persists for long periods at levels

that require continued cooling of the reactor core. In the

absence of any cooling, the heat would ultimately melt the

ceramic uranium oxide pellets. A 100-ten puddle of melted

uranium oxide at the be : m of the pressure vessel would melt

through and fall onto the reae:Or building ("containment")

floor. What would happen after that is conjectural and would
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depend, in any case, on the detailed construction of the
containment. :: is important, however, to understand that

containments, however formidable they may appear, are not

designed to deal with this contingency. 3hould large amounts

of radioactivity escape the rea:: r's centainment, the

radiometivity could cause en:r=0us harm to pe::le and rr:cer v.. . .

C. .v.ultiple Barriers :: Radica::ivity Release: "Defense in,

Depth"

The safe:v uhilose/ y embodied in the NR regulauiens-h. .

seeks :: reduce to a very low level the probability of such

serious a::idents involving multiple equipment failures, and to

rely en consecutive barriers to keep the dangerous radioactive
substances away fre people and the environment should
accidents c :ur. These barriers in:lude the pressure vessel

around the rea::er's uranium fuel and the piping of the primary

loop. As the containment is not designed to ride through the

wors: a::idents, the safety emphasis is en avoiding such

accidents in the first "lace by assurins adequate supplies ofr .

emergency cooling water for the rea:::: core under essentially
all circumstances.

D. Emergency Cooling Systems

The NRC approach relies on redundant (that is, parallel)
and diverse safety systems to provide reliable prote : ion. Fr

example, parallel identical emergency core cooling systems,
with independent power supplies, are installed so that one of
them can cool the reactor fuel in the event the other fails.
Diverse and physically separate means of cooling are employed
to minimize the chance that some ec= men flaw (in desir,n,

construction, or maintenance) affe::s all units of identical

pieces of equipment. For example, emergency cooling for the
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fuel is available from both pump-driven systems and from large

tanks held under pressure.

which includes the rrimarv.The safe:v.-related cit.ina --v.

circuit piping and the separate emergency coeling piping -- and

the -ice sue.:Or:s which kee it in .: lace are obviousivr o. . . .

::1:ical to maintaining the flow cf C0oling water to the Ocre.

Equally important are the electrical cables, and cable trays

and :nduits (in which the cables run), and their respe::1ve

su::cr:si which link the instruments and switches in the..

:ntrol :: = to the vital safety pumps and valves. Ele::rical

cables to inde.rendent safe:v. systems must als; be adequately.

separated frca each other and prete::ed s that ene failure

cannet simultaneous 1v. defeat all ba:kup safety systems.

E. Seismic Prote :icn

The plant's designers are required :: ensure that earth

tremors do ne: dama~ve equipment essential to safe:v.. The

buildings, equipment, and equipment supports necessary to shut
down the rea:::: and keep the fuel from everheating must be

able to withstand and operate through the maximum earthquake
("Safe Shutdown Earthquake") thought to be possible at the
site. This requires adequately s : ng stru::ures and supports,

and qualified equipment. For example, each of the thousands of
pipe supports and restraints for safety-related piping must be
designed and analyzed for seismic response. This is

extraordinarily exacting and time-consuming werk, but it needs
to be done properly to ensure safety systems will function as

intended.

In part because of its limited resources, the NRC has not
usually checked the design calculations, even en an audit
basis. Its checking has been limited to ensuring that the
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appropriate engineering metheds are used. The agency has

relied heavily on the integrity of utility and :ntra:ter werk

and re:Ords. When doubts have arisen about the a uracy of

cal:ulations, especially since the dise very of design errors

a . ..'. e .'.' .a b .' o * a . . v a .n r .' .a . . . ' . . .' .C c. .' , . h e ". . .' .' .' . v. has bee... s .. . .

required to have independent censultents check the w:rk, and

the NR has en o :asien itself retained such censultants.

.' ... . . e .d -. .~~....=....a. .t a. .= P. - - a .~.. .= r. .' .." . .". .h e .e a. .' .e . . .' - .e..=..."...d ** *>
. . .. . . .,

. . %. . . 4.... a..e.e. .4... e. .# ~. #. , * * ' . ). - . . * , s n . * a* * **
.. w... ... .. ..y.

v. y ., .,y .ge.e... .a... .. . .. w , 4, e ...,...<-.. .,y w <
... . . , ... .. . . . .. .. . ... ..r....... .. ..

.' ow e = *. # . .- a .' .= n *. b ". .' .' *. .' . *. .*. 4 .= . . ".....- v. . ..' e s *..=..d .=. .d w .a s. . .r. .

.. ".. .ha.,ed .#..~~.. .h a. s.a.-. # . h e ~ .~ ~ i a. - . s . .' *. .e h s ". .' .d **ve. . . ..... . . . . . . r ...

k. o e . a . . ..... d. .a . e .d e .=..' .' .' v, .' n *. h a. d a. .' .' , . .d . - . . . . - " . . - . . ' . . . . .t v. . . . . . . . .c. .. ,

..... .. e ,4.e...,a .ra., ...s e... .n..e ,. Li e.,.... .e . a. ,e ,. . . . w , .-........, v .. . . . . . . . . . ... . . . . .. .. . . . . . . . .,

had to meet a standard mere than five tires as high. The

differen=e in terms of the demands placed en the stru::ures and

equipment, and the ::nsequent st, is very large J1-

n..<a.e . ..a..<. ..v. s. .e s 34e.4 a. e. .e.. .. ,
, n.e. r. .,..< . . . . . c . . . . . . . . . . . . .. .. ....r....... ... .

Plant owners are also required to demonstrate that their

safety equipment will centinue to operate under conditiens c'
high temperatures, humidity, and radiati:n so that the initial

phases of an at:ident will not incapacitate equipment needed to
cope with it. Without adequate de:umentation of test results

or anal >'ses, one sim.el>' does not knew whether the clant's.

safety systems will be able to perform during an accident. To

speed issuance of the construction permit, TU undertook to
qualify the C: man:re Peak safety equipment in ac:Ordance with

33 San Onofre 2, which like C:manche Peak started
. .ue' .n' '

c 7 s *.-". - ..i o n .i n 1 C o n' e -~~ .'e.ed. ~. ~. . . s . . u - *. .i . . . a n. d. ' o .= d. e d .. ... . . . ---r
1982 and started commercial Operation in mid-1953,,

i

_ _ . . _ _ _ _ ,
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IEEE standard 323-1974, which was issued in 1C74. T'J seens ::

have seriously undurestimated what c:mplying with this standard
w.. . , 3 a e . . a .4 3 . 3,4... . . .

G. Fire Pr0:e :icn

Spe:ial measures must alsc be taken both : prevent fires

.' .# ...' . ~. 5 e d =. .= ~,e w.h..i ..*. = . . . e d . . e .".v a # .d .-e .' n .e .d d. e *..h e*a .a. d. **
. . . . . .. .. .

...,,..4....$.. . '. e e .' e - . . .' .= .' . . . . . . - . ' c .= '. ' e s o ' s .a .' e . ".,
r. . . . r..........; ;.. .. . . . . .

e..4.. .. m. .k. 4 .e b. e . . . a. . 4.. 4
... ;.. ....e . a..e .k.e .*.0at.. 44.,.. .s....r........ . . . . . . . . . . . . .. .. ..

t g.e .r a. .y y'. 4 . k. e s *. .- V e .d "...=.V.
*# * h e r .' .=".*.' s C .7*..* .'. s ... .s... . . . . .. .. . . .., s

. .= ' .' e s . " h. e ~y ". .' d .' . - - '--'-ie de aake s" e *ha* a e ' 7v ' e. .. . . r--**--r* - ---- - - - -*

'' * ' * '. . . e . .= ~. ~. ~ ~. . . . .= . = . . . .= ~. e " - ~. . . a c .' e . e c '. s a . e ~. ~ e , . . ... e . . ~. a . . d; "'r. . . . .. .. .

.' . s ' . . k.". - a . ..k.e s . ..a. . .' ..a. . * o a - - . . . , .' .d . *. ****, *he -...*..- .'. . . .. . . . . . . . .. . .. ,

cables for parallel safe:v. systems are installed sufficion:1v..

.'.a.- a - a .- . , e .=.e se .=..=.ed. ' v .= ". 4 . .= ' .' a. .'.'.e "....4e s, .-. . . u .r. r .

4.....e .w.. a ' .' . e .' . .a. e " ". a. d. .' e c * - =. ' .' e r. . . ' . ' . ' ~ . ~ * .. . . . . . . . . . . . . . . ..

simultaneously affe:: the ::her se ef cables.

F. . Quality Design and Constru: icn

To guarantee that the plant will meet the specifications

of the design 9 a very hi1h level of quali*y is required ine

c:nstruction. The magni ude of a nuclear proje:: and the

associated risk demand a very formal and elab0 rate system of.

quality control (the a::ual checking of the work dene) and a

strict system of quality assurance (the audit system for

determining tha: the quality control checks are w0rking as

,

34. Material received in dise:very, p. 2343, draft paper en
IEEE 323/344 Impacts, February 5, 1985.
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designed).35 This quality oversight involves careful

re:Ordkeeping and contr:111ng who-does-what to a degree not

f ound in any other f or:t of large construction.
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35The NRC also uses the term "quality assurance * to denote
the whole system to achieve quality, so that in this sense
quality control is a component of quality assuran:e. (See 10
CTR Part 50, Appendix B.) I will use this sometimes imprecise
terminology because it is so commen.

~
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,,
. n.. un . . . v .n

Quality centrol and quali:V. assurance are the terms used.
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er under the con::ci of the nucigar power unit licensee
throughout the life of the unit.J' (Lephasis supplied)

The basic quality requirements are stated in Appendix B to

10 CFR Part 50, which was issued by the AIC in 1970. These
requirements a^plv. to "the safety.related function.** cfr

structures, systems, and ccmpenents tha: "preven: or mitigate

the consequences of postulated accidents that could cause undue

36 1C CFR Part 50, Appendix A, Criterion 1.
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builders until the original designers had approved the changes.

Around 1977, as the project was entering the bulk installation

phase, as schedules were slipping and costs mounting, the
Company looked for ways to speed up the processing of
increasing nmmbers of design changes. I took a number cf

organicational and procedural steps to move the design change
approval process to the project site, and more or less

simultanecusly it toox over majer responsibility for quality

assurance.

At this time, starting around 1977, the Company was in

general taking mere control over the project. This would have

made good sense if it had been coupled with the hiring of
senior managers with cc=mercial nuclear experience -- which the
Company did not de until' 1995. As it was, the move to greater

direct Company control meant detailed direction of the project
by the entity with the least experience and competence in
ec=mercial nuclear power. Furthermore, at about this time, the

Company's fairly strict initial QA managers were replaced by a
more accommodating group.

Around 1978 the Company speeded up the design change
process, especially in dealing with design changes to the
thousands of pipe supports, by foregoing the necessary design
verifications before installation and relying instead on a

post-construction check. The Company presumably hoped that in
the end not many hardware changes would be required.

The story of this episode is described in the previously
cited 1984 draft paper on design change control.54 Although

54 Material received in discovery, "Change Paper Design
verification", 20 December 1984, (PT0024, p. 2346). At a
deposition taken on 15 December 1987, Mr. Clements, the former
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obviously intended to justify the Company's actions, it j
provides an illuminating insight into the shortcuts TU used

after about 1978 in the design verification process, and what

went wrong:

Two verification processes have been utilized at Comanche
Peak. They are the traditional "frent-end" reviews in
which a proposed change is design verified, approved and
documented pric: to implementation in the field; the other
process is called "at rick". The "a risk" process cf
design va-d'i ation entails releasing a design change for
implementation in the field prior to formal
interdisciplinary verification....

...The advantage associated with the "at risk" method Of
design change verification is expediting construe:10n and
improved worker : rale. The drawback is that p::ential
design inadequacies may not be dete :ed in a timelv renner
(emphasis in original). The potential safe v concern is.

that design inadequacies might not be corrected because of
pressure to accept the "as-built" design or the inability
to implement necessary changes.

The advantage with the "front end" design change
verification is the additional assurance provided that the
changes being implemented have been thoroughly reviewed
and accepted by all impacted engineerina disciplines andv
that all safety requirements b';e either been
satisfacto ily incorporate? 2n, or satisfied by, the
design... 55

The author goes on to rationalize that what matters is not
whether the standard or short-cut approach are used but the

Company's "commitment to safety and reliability." Up to 1978,

when the main activity was civil construction, the Company

apparently proceeded with the usual "front-end" checks and

TU head of nuclear operations, testified that although he could
not recall having seen the report before "I would say that it
was written by someone in the TU organization or someone who
worked very closely with the TU organization as a consultant",
p. 15,

55"Change Paper Design verification," p. 2361.
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I

reviews of changes. Roughly at that point, the work switched !

to installation of piping and supports and associated

mechanical equipment, and soon afterwards to installation of

electrical cabling, equipment, and supports. It was also

roughly at this time that the Company took over major QA

responsibilities from Brown & Root. The Company draft paper

says that in crder "to support Comanche Peak construction

milestones" the Company "adepted the 'at risk' method of design

verification 56

Trying to downplay the difference between "front-end" and

"at risk" reviews, the author argues that in the "at risk"

review the engineering crganization making the change conducts

its own review and that it is only the "fermal, systematic and

documented interdisciplinary /interorganization approval cycle

[that) would be conducted at some later date." Nonetheless,,

the author says that:

TUGCO realized the pctential exposure associated with "at
risk" design change verification; however, this process
was implemented because it would expedite the construction
of CPSIS without compromising safety.

TUGCO believed that the major exposures would be detected
and corrected by the issuing engineers and that design
changes implemented pric: to formal design verification

: would be proven acceptable following their verification
reviews.. Conversely, if additional modifications were

i required, then TUGCO was willing to implement changes as
,

required to assure that all safety-related functions and
;
i

| 56Mr. Clements, TU's manager of nuclear operations and thei

corporate officer in charge of QA, testified in a deposition
taken on 15 December 1987 in the present proceeding, that one
of the reasons TU decided to take direct control of QA was that
"Brown & Root's management were taking too long to solve
problems. Problems would have to go to Houston from the site,
be solved, massaged down there and come back, and Chapman felt
TUGCO having control on the site, that those problems could be
solved more quickly and get on with the project." Volume II,
p. 101.
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objectives were satisfied.57

One of the problems with the "at risk" ap;, roach was that

since design change verifications did not have to be completed

immediately to enable construction to go forward, they assumed

a lower priority. This * coupled with the many non-safety

related...[ design change procedures)...resulted in a backlog of

approximately 12,000 design changes in January 1983, which
required formal verification." As the accompanying figure

(taken from another document)58 makes clear, the design changes
numbered in the tens of thousands per year in the years 1979-

1984, a very large number even granting that most of them were

minor.59

In sum, what appears to have happened is that, in order to

meet construction deadlines set by top management, TU knowingly

took the "a risk" approach to design change verification,

assuming that any rework required by the verification would be

|
relatively minor. TU apparently failed to take into account

57 Draft Paper on Design Change Control, p. 2353.

SS.anpower Design Change Study, draft paper, 13 FebruaryF
1985, material received in discovery, p. PT0025-Oll5. This
also shows that the number of site design changes began to grow
in 1977-1978 when TU took over a major part of the QA function,
and that in the early 1980s the number of design engineers
making changes on site was larger than the number of engineers

.
originally employed by G&H in designing the plant. It appears

| the plant was designed once in liew York, and then redesigned on
i site.

59 The sheer number of design changes during construction
suggests that there was a lot wrong with the initial design of

; the plant, or the construction, or both. It is worth

| mentioning that where a detailed engineering model of the plant
was used in designing the buildings and equipment layout, as|

for example at palo Verde, there were relatively few errors,
r

1
1
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that in nuclear construction the tolerances are much tighter

and the interdependence of the various systems is far greater

than in conventional construction. Moreover, under the "fast

track" approach the plant detailed design work is at best only

a little ahead of construction. Inevitably, there are far mere-

design changes than in other types of construction where the

detailed design is well-established before construction begins.

If the initial design changes are not verified and made final

as they are being made, subsequent design changes which are |

based on them may also have to be m=dified if the underlying

design changes have to be altered. This, cc=bined with the

backlog in doing verifications, was one of the reasons the NRO

discovered so many deficiencies when it audited the work.

| The C =pany's approa'ch to design change control was

criticized early on in a report prepared by the Management

Analysis-Company after an audit of the Comanche Peak project in
May 1978. The report,su= mary stated that:

present practices in the control of design changes and of
certain nonconformances do net provide the requisite level
of review by the original designer. In other instances it

was evident that desig. ghanges were being used in lieu of
nonconformance reports

The importance of this observation is that nonconformance

reports filed by quality control inspectors must be processed

and resolved in strict conformance with Appendix B. The causes

of significant nonconformances must be determined, corrective

actions taken promptly, not only to correct the particular

occurrence but also to preclude repetition, and reports must be

furnished to the appropriate levels of management. What MAC

60Management Analysis Ccmpany, "Texas Utilities Generating
Company Audit Report," Appendix A, p. 3. The tover letter to
TU President Perry Brittain, dated 17 May 1978, mentions "some
failures to comply with regulatory requirements..."
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was saying was that TU was making design changes on the spot to
bypass the corrective discipline of the nonconformance

reperting system.

The reper included the fellowing findings which could ne:

have escaped top-level C:mpany attention:

The current site DC OOA (design change / design deviation
autheri:ation) syster of after the fact coordination of
design changes with the original designer provides a
significant risk of design error and does not meet the
requirements of 100FR50 Appendix E, ner of ANS: N45.2.11,
"Quality Assur,anPower Plants."0,ce Rec.uirements f0r the Desic.n of Nuclear

Disposition cf none:nforming items does not always achieve
the re uisite review bv a----- i= elv. c.ualified desie.n. . .. .

ersonnel. . . .the DC 00A cro ram has been used to bypassF W.

the nonconformance reporting system. The nonconformance
centrol system should be the means for maintaining
inspec Or intec.ritv., identif. vin: "roba driving force for their correction.a'em areas and crovide.r

3
.

8 The reper section en "Design Cent:01" had the fol10 wing

additional ebservations:

The present system of expediting field changes by
referring design changes to the original organi:ation for
approval after the fa does not meet the intent of
10CFR50 Appendix B nor of ANSI N45.2.11, which re~4uire
that field changes be subject to design controls
commensurate with those exercised en the original design.
TUGCC audits have already disclosed that the
Architec / Engineer has not been reviewing field originated
changes en a concurrent basis, thus the design engineers'
c=mments may be received after the specific construction
work is complete resulting in possible loss of design
integrity, undue pressure on the designer to justify what
has been done, loss of designer responsibility or possible
extensive repairs. It is recommended that a system for
expedited review and approval by the original designer be

61.AC Report, p. 3.M

62 Ibid., p. 5.

- .- -- .-_.. ._. .
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established on all safety related changes using telephone,
telecopier or telex as necassary to coordinate and
document change approvals.EJ

TU's senior managers disagreed with MAC's findings that

the practice of *after-the-fact design change reviews" did not

ecmply with Appendix B :: that the practice posed a significant

risk of error. They told Mr. Brittain, TUGC0 President: "We

propose to leave the design change system as is. 64 Instead,

they should have immediately crdered the builders to step using

the "at-risk * approach.

It is impcrtant to note that TU did not give a copy of the

MAC repcrt to the NRC when it was written. Indeed, the NRC did

not receive a copy Of the MAC repcrt until May 1985 when, in

the words Of the Company's 1986 annual report:

TU Electric found a report in its file, relating to
certain deficiencies in the QA procram, which it believed
should have been provided in respc/3e to a 1980 discovery,

I request of the intervener, and sent the report to the
Asie.

Had the MAC report been available to the NRC, it would

i have been far more difficult for the inspectors to acquiesce in

the Company's approach to design changes. There was a good

chance that a clearly presented reocrt by an erganication such
~

|

! as MAC charging the Company with violating Appendix B and the
|
!
t

63
| MAC Report, Appendix B, "Texas Utilities Generating

Company, Observations and Recommendations," p. 4.

64 Memorandum, R.J. Gary and L.F. Fikar to Perry G.
Brittain, 11 July 1978. The authors said they had discussed
their analysis in general terms with MAC's team leader and saw
no need to respond formally to the audit. In support of their
belief that the "after-the-fact design change review * was in
compliance with Appendix B, they cited TU internal audits and

j "independent audits by two separate NRC inspectors."

l
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ANSI standards would have received NRC staff management, or

even commissioner, attention. By holding back the MAC report,

TU lost an opportunity to correct the Comanche Peak QA problems
several years earlier.

The C =pany also ignored the warnings of its own QA

organization. Shortly after he had be: me the corporate

officer in charge of CA, in late 1980 - early 1981, Mr. Billy

Ray Clements told his superiors in the TU hierarchy that he and

his senic: QA managers, Mr. Chapman and Mr. Vega, disagreed

with the at-risk approach to design changes because "it put a

strain on the design verification to de 1: that way"65 and
because they * wanted him [Mr. Gary) to know that we felt like

that at-risk meant at risk".66 Unfortunately, Mr. Clements'

concerns did not lead to a re-evaluation of the TU's approach.

As he put it, the c =pany position was set in stone".67"

It is significant that Mr. Clements thought TU's at risk

approach was '' legal, and within the QA program, within 10 CFR
50 Appendix B 66 and that be believes that "someone had checked
it out with the NRC and NRC gave tacit approval" 69 In my

view, the NRC staff would have balked at approving TU's at risk

approach if the NRC had been asked for its formal approval (and
even more so if the NRC staff had known of Mr. Clements's own
conclusion and that of the C =pany's censultants). Had the NRC

65 Deposition of Mr. 3.R. Clements taken on 15 December
1987 in the case between Texas Utilities Electric Company and
the minority owners, volume II, p. 94.

6DIbid.
.

67 Ibid., p. 99.

68 Ibid., p. 94.

69 Ibid., p. 95.

4

.-- ~ .y - _ . . - . . , ._y.. ...%. . . , , , _ .. . _ . . . . - ~ _ _ .,,,.,_y, _ . _. . _ _ . - - -



15 February 1988 Page 65

co=issioners known about it, I a:n sure they would not have

approved this practice. I would not have.

.

i

l

|

|
|

i

|

|

|
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VI. CONSTRUCTION UNDER REGION IV SUPERVISION: 1975-1982

As menti 0ned, NRC inspection of construction was

relatively light in the years before about 1979. More ci less

cente=poranecusly with the Three Mile island accident the

agency inspectors began :: keep a much closer watch on

construction proje::s, and expected utilities to correct errors

mere prc=ptly. Regien IV was the slowest of the inspe :icn

Offices : ad p: a =cre intensive approach. -

A. Reg;cn IV Inspe :icns: 1975-1980

The NRC Regien IV ir.sper:107 reports for the early years

of constructi:n show few cita icn+ for viclations of NRC

requirements and the NRC's respen.i to those violations seems

mild. The nt:ber of cri;/ al instaction reports increased in

1979. Probably the mos significane arrer came to light on 20

February 1979 when TU reported to the NRC resident inspector

that a major er:0: had been dete: ed in the design of the Uni

2 reactor vessel support structure which would require

considerable repair.

The orientation error is apparently a result of the
architect-engineer's (Gibbs & Hill) design of Unit 2
containment building as a mirror image of Unit 1.
However, the nuclear stea= system supplier (Westinghouse) ,

'supplied a RPV (reae:cr pressure vessel] that duplicates
the RPV in Uni: 1. As a result, the unit 2 RPV support
are miseriented around the RPV's vertical axis. The Unit 2
RPV is en route to the site. 70

70 Preliminary Notification of Event or Unusual 00 urrence
-- PNO-79-28, 22 February 1979. See also Inspection Report 79-
07, 23 March 1979.

. - _ - -. ._ _ , . - - - - , . _ - , .-- . - - _.
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1

Although the regule-10ns 71 require an immediate report of any

deficiency in design or construction "which were it to have

remained uncorrectedo could have affected adverselv. the safety
of operations of the nuclear power plant..." such a reper: was

not filed in this instance. TU argued on narrow legal grounds

that no report was required be:ause the mistake was such a

large one that the vessel could not have been installed at all,

and therefore could not have affected the safety of the plant.

That a.c.carentiv was a :erted by Rec.ien IV< but does no: :mper:. . .

with the sense of the regulation.

.r .e , . . . .s .c c/. 4.,..,,.. 4w
. c.y. .s ..w -h n ..a .4,,. 4 ,. .w~,.

. . . . . . ... . . . . . . . . . . . . . .. r....

C =pany weakness in following constru::icn procedures. The
C ~.c.a.v .as .4.e. .# .- .#.=.'.'.#.7, *^#..'.'~.- e ~ ". .' - . . a. . . - = .4 .. . a. n a . . a.d

. . . . .. . . , r. . -- ..

instructions and to achieve adequate separation between
redundant safety related wiring;7n a failure to follow concrete
placement procedures;'3 the failure to properly inspect field

-
'

, ,

welding of cable tray supper s and to maintain adequate re:Ords
,,

for about 20 percent of a sample Of stainless pipe;'' a failure

to fellow procedures in dealing with a large amount of

electrical cable that did not cent:rm to requirements;75 a
,

failure to properly train and indo::rinate QC personnel, to

properly record Company inspections, and to control QC

inspectors' stamps;76 and again for failing 10 assure the
_

-,Section 50.55(e) of the agency's regulations.'-

72 Inspection Report 79-04.

73 Inspection Report 79-03.

74 Inspection Report 79-06.

75 Inspection Rep :t 79-19.

76 Inspection Report 79-18.
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quality of the emplaced concrete.77

Another significant event in 1979 was the Cc=pany's

failure to promptly file a deficiency repor:78 with the NRC en
discovering that some reinforcing steel called for by the

design had not been placed in containment concrete. This led

to a Compan.y stco-work crder, confirmed in a letter from Revicn.

...
4v.

The inspecticn repcrts filed in 1980 follow pretty much

the same e ttern. The C =pany was cited for failing to revisea

obsolete QA procedures and 10 follow curren: Ones,79 to provide
appropriate instructions fcr the installation of an ele::rical

panel,80 to follow welding procedures,81 to properly qualify
electrical ecuitment,82.and to follow procedures fer cable

<

installation (Q: personnel had not been watching as they should

have been doin~v).c3 The Company was also cited for its failure
-

to follow procedures in repairing cable and to reper a
: -.

significant construction deficienc.y,o' to follow -icee.

| installation procedures,85 to establish (any) CA program f :
certain categories of pipe supports, to follow construction

77 Inspection Report 79-24.

78 Pursuant to Section 50.55(e).
79

,

Inspection Report 79-26.
,

80 Inspection Report 79-28.
i

| 81 Inspection Report 79-31.
t

82 Inspection Report 80-02.
I 83 Inspection Report 80-03.

84 Inspection Re. port 80-08.

85 Inspection Report 80-11.

:

|

|

'

_



. . .-- .. --

15 February 198S Page 69

~ procedures.for certain pipe hangers,86 and to follow drawings
for weld preparation details.67

On the wh le, Comanche Peak received gentler treatment at
1

the hands of Region IV than it would have received in'another
NRC region. The severity levels of violations were

comparatively low, and a number of items were left open to'

allow the Company to make 00rre :icns to avoid being cited by
the NRC (a point made by the internal 1986 NRC CIA

,

investigation).
,

B. Systematic Assessments of Licensee Performance

The first Systemati: Assessmen: Of Licensee Performance ;

(SALP) report prepared f0s C0manche Peak, which covered the
period from August 1979 to July 1950 came to the c nclusion i

'

a
' that although 19 *non=0mpliances* had been identified by Regien

IV inspe ors during that period, Region IV did n : * urrently
see a need to make any adjustments in the IE inspe::icn prograr
as it relates to the Comanche Peak facilities." Regien IV's>

evaluation ef'the Company's performance was tha: *1: is
;
,

generally acceptable although continued improvement in certain ,

:

already discussed, would be desirable. Se-
'

f

areas,

.

The SALP noted that "NRC personnel stated that it appears
there is a continuing tendency to engineer away construe:Lon' .;

! problems rather than enforce compliance to drawings and4

specifications." However, the NRC staff thought there was "no [

specific regulatory concern since safety does not appear to'

i

t
>

'

86
j Inspection Report 80-15. .

8*/ nspection Report 80-17. ;I

!
,

88 nspection Report 80-25, 12 November 1980, p. 6.i
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possible on the results of that earlier review.
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VII. THE LICENSING BOARD LOSES CONT!DENCE IN TEXAS UTIL!T!ES:
1982-1983

Up to 1953, NRC's Region IV had found that with few

exceptions TU was turning in an average, or above-average,
performance in constructing C:=anche Peak. During 1983, doubts

about the acequacy of the design e.nd construction began to
::eop into some of the NRO headquarter staff's reports.

However, Region IV management maintained that the proje : was
progressing satisfa::=rily and that no significant problems

existed.

Concerns raised in the hearings in late 1952 by two CASE

witnesses led the Licensing Board to look mere deeply into the
adequacy of QA and 00, especially in the area of design. This

series of hearings culminated in the Board's 28 December 1953-

opinion stating that it lacked sufficient confidence in the

quality of the design work to authorize Uni: 1 licensing. The

Board allowed TU the opportunity to demonstrate the adequacy of
the plant's design by means of an independen design review.

This was the first of two major turning p ints in C manche-

Peah's licensing history.

A. Region IV Dismisses Problems: The Special Inspection

Team

In July and September 1982, Mark Walsh and Jack Doyle, two
engineers who had worked on Comanche Peak for TU, raised

questions about the adequacy of pipe support design before the

Board.108 Walsh and Doyle's testimony raised sufficient

10BThe Board also heard allegations about the quality of
construction from a number of other witnesses. Some of these
were found not to have merit, while others led to further
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concerns to caure Region IV to dispatch a "Special Inspe::icn

Team" (SIT) in late 1982 to conduct an inspection at Comanche
4

i Peak. The S:7 reported on 15 February 1963 that they had

]t inspected 19 areas that covered Region IV's understanding of
: the issues Walsh and Doyle had raised. (Oddly enough, the S:7

nsver centacted Walsh an'd Doyle to cbtain a be::er

understanding of their percepti0ns of the problems at the

; plant.)
,

The SIT concluded tha: there were n: vi lations Of NRC
! regulations. A total cf four matters in two areas were

considered "unresolved." That is, more information was thought

to be needed :: reach a cen:1usion about the state of
mpliance with the quality assurance regulati:ns.109 In

addition, there were four matters on which =cre effer was

needed :: resolve concerns. The S T's view was that:
,

.

l

In all of these cases the Applicant has identified a
similar problem in the course of its design review programi

and is undertaking c rrective action....The Applicant's
; design program and design review procedures are adequate

toprovidereasonableassuranceyhgtappropriate
corrective action will be taken.--'

.

i
,

4

The S!T also reper:ed that a special inspection of '.30 pipe'

! support designs which were "vender-certified" for 15 attributes
) did not disclose any discrepancies "which would indicate a

| failure of the Applicant's design verification program to
i identify and correct supports to assure ecmpliance with

applicable design criteria." The qualification is important.i

i The SIT was apparently not saying that there were no
2

!

| investigatien.
t

: 109 10 CTR 50 Appendix 3.
'

110 Inspection Report 50-445/82-26, 50-446/82-14, p. 3.
i,

t

1

i

)
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4

i
discrepancies, but rather that the situation they found did not

''

| indicate to them a failure of the TU design verification

program.ll!
,

The Scmmary and Conclusion of the S!T's report stated that

in twelve of the' nineteen areas the concerns "alleged" by Walsh
and Doyle "were not substantiated." In six areas some aspe:ts

of the concerns "expressed" by Walsh and Doyle had also been
) identified by the Applicant and "the problems have been er are

! being rectified." Other aspects were not substantiated. In

: one area, one aspect of Mr. Doyle's concern related to the

bending stresses in a bolt was "in part" confirmed; as for the

other aspe=ts:

None of the other etn= erns raised by Walsh and Doyle were
substantiated as demonstrating serious d
Appli: ant's pipe suppert design program.g|E:lencies in the

'

--

I Regien IV seemed determined not to give Walsh and Doyle any

i credit whatsoever.
4

!

J

j B. The Construction Appraisal Team Inspection

i

1 An NRC Construction Appraisal Team inspection, conducted
j between January and March 1983 and involving inspectors from

j outside of Region IV, was more critical. The 11 April 1983

| cover letter to TU from the Director of the Office of

Inspection and Enforcement states that the various deficiencies

i

! 111This SIT result was later cited before the Licensing
| Board by the NRC staff in its proposed findings of fact on pipe
! support design issues as "the most important evidence"
| supporting the TU position. NRC Staff's Proposed Findings of
; Fact in the Form of a Partial Initial Decision, 30 August 1983.
1

i

| 112. Inspection Report 50-445/82-26, 50-446/B2-14, p. 7.
i

!
,

!

l

!
4

|
|
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,

noted in the installed hardware "did not indicate pervasive
i failures to meet construction installation requirements," t

t

except in the area of heating, ventilation and air conditioning
'

systems (KVAC)ll3, where "a breakdown in work and quality
centrol was identified." !

t .

1

The Executive Summary was blunter in stating tha: the

inspe: ion indicated "several construe:1:n program weaknesses :
1

1. Results Of the inspe: icn indicated a breakdowT. in
fabrication, installation, and inspe::icn in the...[KVAC),

systems.4

J

2. A number of examples were identified of the failure to
meet criteria for secaratien cf safe:v-related cables fr:m
mechani:al structure's and piping, and' separation of *

i redundant ::ains of. safety systems. This was due in part
to the licensee decision to not inspe:: installati:ns fer ;
required separation until installation is essen~:ially -

; ccmplete. The NRC CAT inspectors are concerned whether: !*

i (1) the inspe:: ions can be effe::ively condu= ed after ;
4 installation, and (2) whether adequate correction a :icns

can be ace:mplished after installation is completed.
! C rection of cable separation deficiencies a a later p

| date could require repeating partions of system testing... ,

i .

I
,

I

3. The licensee's quality assurance program did not ensure -,

'

: that certain hanger, support, ele :rical and mechanical
equipment was installed to the lates design documents,

(' and commensurately that an app Opriate inspe::icn was
conducted to the lates design documents.

l

4. Findings also indicate a number of instances where
nonconforming conditiens were identified; however, various
methods (e..g., punchlists, inspe:: ion reperts, verbal, and
other informal methods) were used to address and resolve t

j these nonconformances. These methods do not comply with
| requirements to identify nonconforming conditions and
j provide corrective a: ions to prevent recurrence. -

t

5. The licensee's Quality Assurance audit program should j
have been more effe::ive in dete: ing and obtaining

i

t

113These systems are vital for keeping ambient '

temperatures within the operating specifications of safety equipment. |
,
e

.

__..y-.- -,-...--,c.- ~---3-.-., ,w-.
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corre: icn of deficiencies in safety-related work; such as
those in the HVAC system, mechanical equipment, and
electrical componer. s.

In summary, the identified weaknesses require increased
dedication by management at all levels to assure mpleted
installations meet design requirements and tha: 'aspe::icn
do:cmentati n reflects that the ::=pleted installati ns
h a v e b e e n , 9 d. e r. u a t e l v. ins.ee::ed -- -he lates- desie.n
document.--'

The Exerative Summary further stated that there were:

inadequate rrocedures to assure reins.ce::icn of modifiedo
creviously a: epted Class lE isafety related)
. .

components....The existing program fer pipe
suppor:/ restraints does net appear adequate to properly
verify that final as-built hardware meets the final design
requirements....The EVAC welding a :ivities reveal
significant deficiencies.... n the area of certain
hangers, supp:::s, ele :rical and mechanical equipment,
the licensee's program during constru : inn has lacked
adequate con:r:1s to ensure information trensmitted fr==
the design crganization was provided to the quality
control Organi:ation for use in performing timely QC
inspe::Lons. This fae: centributed to the licensee's
inabili:>' to have an ade uate r. roc. ram in e-lace at the time.

of this inspe :icn to er.sure that field installations were
constructed to the latest design do cment and that an
appropriate quality inspe::icn was completed. In

addition, the $'arge number (approximately 70,000 CMCs and15,000 DCAs)ll of design change documents contributed to
the difficulty in determining whether the * final"

114 Inspe::10n Reper: 50-445/93-18, 50-446/E3-12, pp. A-1 -
A-2, hereafter cited as CAT Report. The construction practices
cited in paragraph 2 are similar to the * build at risk"
practices discussed in the Company's 20 De: ember 1954 paper
discussed in an earlier footnote.

Il5 omponen Modification Cards and Design ChangeC
Authori:stiens were the principal documents for re:Ording
design changes after about 197S. The former were spe:ially
formatted for piping and pipe supper: changes.
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installation was in a 00rdance with the "final" design.116

The body of the document, the actual reports written by'

the inspectors, which typically are less edited by management
than the Summary and cover letter, was blunter still. TU's

activities in the pipe supper / restraint area were summari:ed

as follows:

a. Numer us cases of QC accepted installed hardware
no 00nf rming to drawings and CMCs (C0mponent,

modification cards) were identified by the NRC
CAT inspep;grs, AN: (authorized nuclear
inspe::Or- '), and B&R QC during VCD (vendor
centro 11ed drawing) inspe :10ns, and by TUS:
"as-built" personnel,

b. These conditions indicate poor inspe::1cn work,
unclear / erroneous drafting, and/cr unautheri:ed,
une:ntr:lled alterations cf ce=pleted work.

1 c. Numerous instances exist where nonconforming-

conditions have not been properly identified to
1 provide the input to the QA Corrective A::icn-

Program f : determining : : causes and
preventing recurrence.

.

d. Frem discussions with site personnel and the
obviously large nu=hers of CMCs, it appears
original design drawings were used only as'

guides to construction, and the actual
design / analysis was perfer=ed after construction
and inspe :icn. This may have resulted frc= the
many changes re:uired due to relocated piping,,

interferences, and the CMC program itself.

!. e. The acceptability of the installed hardware to
meet design requirements based on a series of

1 partial inspe:: ions (versus a final complete
; inspection after werk is completed) is

116 Ibid., pp. A-2 - A-3.
i

1 117 The authorized nuclear inspe::c: is an independen;
inspector who checks confermance of piping and pressure vessels
with the American Society of Mechanical Engineers' code.
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.

questionable based on the following points:

Numbers of * design * channes (CMCs) ;--

Somewhat unspecifi: inspe : ion procedures--

,

Amount of ongoing construction activities !
--

and the apparen: lack of discipline
regarding construction personnel tampering

i with QC accepted hardware.

Drafting and design discrepancies neted in- --

initial drawings, CM s and VCDs. -

.i

| The number Of discrepancies n:ted en--
,

supports previously a: epted by 00.
.

Inspe:: ion documentation net indicating the--

* design document (drawing and/or CMC)a

revision that was used fer the inspe:: ion.
3
:

In conclus2..., 'lthough extensive major technicala
problems were not identified in the pipe
suppert/ restraint hardware, prompt a:: ion is required
to address the above program concerns. Specifi: ally,4

attention must be focused in the areas of the
nonconformance/corre::ive a icn program, i
comprehensive final inspe::icns and inspe :icn :

documentation in order to provide confidence in the3

acceptability of ins;.alled pipe| .

supports / restraints.--*
;-

!
,

The section on Design Change Controls and Cerrective A::icn !
,

I Systems contained the following observations: j
i

...some eriginal designs in this (civil engineering) :
area were processed via Component Modification Card [(CMC)....However, these CMOs showed no evidence o' '

Gibbs & Hill review....The responsible licensee I
'

Gibbs&Hillreview...yp9representative indicat these CMOs...would receive !
-

:

i

i i

CAT Report, p. III-9, emphasis added, f1
118

CAT Report, p. IX-2. |llIi
,

P

t

I
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The NRC CAT inspect 0r sampled and reviewed sixty CMOs
and fifteen DCAs (for cable tray and conduit
supports). About thirty of the CM s and DCAs had not
received the appropriate review and approval by the
original designer, Gibbs & Hill, as required by ANSI
N45.2.11. Installation to the design document had
been Vaerformed or were in-process, but the desie.n
documen had not been "final" reviewed. A review cf
the Gibbs & Hill "CMC Master Index" (stru:: ural)
indicated there were en the order of four-to-five
thousand of such changes that had been generated but
n0: yet been "final" reviewed by Gibbs & Hill....

The NRC CAT inspe:::: determined that inspe : ions
performed and c:mpleted were no: always to the lates:
issued design d::ument. For example 0 succorts for..

twen:v. cable trav and c=nduit installations were.

examined. Cf these twen:v.o twelve were not "final"
inspe::ed to the latee- deeued design document, even
th ugh re:Ords in the QA vault indicated "final"
inspe::icn had been performed. Later CMOs covering.
design changes existed for all twelve of these
installa:icns. In additien, the licensee's QC
inspe::icns were performed in six instances to CMCs
with en: lier revisions than the lates revision
issued and in effe : 3; the tire :nu insteetien was
Oerf0rFed...

...As a result cf the crocedures and re:Ords reviewed.

relative 0 this area, the NRC CAT inspe::Or
considers existing precedures have not assured tha:
the inf0rmatica concerning the chap.gg is transmitted
: the a. -- .--' a e e rr. ani:ation . . . -- *.

Because so much of the plan was in a state of change

(approximately 70,000 CM:s and 15,000 D As had been issued, not
counting revisions), the CAT inspe :cEs found it impossible to
determine from sampling reviews whether work was being
performed to final design and whether it was properly
inspected. The authors did not think there was anything in the

NRC requirements that dis ==uraged er p chibited such a system,
but added

120CAT Report, pp. IX-3 and IX-4 (emphasis in original).

.
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...with this type of system in place, actual
verification of equipment cannot be performed until
"work activities" have been completed. Few, if any,
installations could be verified as few have been
designated as completed under the licensee's context.
of "completion." Thus, the final adequacy of these
(design change).contro}g be determined by
the NRO CAT inspector. 4*,could not

Sixteen potential violations were referred to Region IV.

This April 1953 reper: should have served as a powerful warning

to the Company, especially in the area of design change

control. The report pointed to the problems inherent in the

"build at risk * approa:h. And once the NRC headquarters staff

was aware that designs were not fully verified before

::nstru: tion and, even worse, that frequently design and
,

analysis a::ually came after construction rather than before

it, a m:re than usually detailed pre-operation inspection of
.

the plant was almost inevitable.

C. Independent Design Verifica icn

The CAT result did have one important effe:: in terms of

further review of the demanche Peak design. It brought into

the Comanche Peak review process an independent organization
which was to play a significant role in the decisions that the

plant was no: ready for operation.

In the aftermath of the Diablo Canyon design error

experience, the NRC staff routinely asked applicants for

operating licenses to arrange for an independent audit of their

design activities. Such an audit was usually performed by an

independent organization under contract to the applicant, and

121 CAT Report, p. IX-9.
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was known as an independen design verification program (IDVP).

TU resisted an independent review of Comanche Peak's design (en
the grounds that the C =pany was confident cf the quality of

the design and construction) when the NRC raised the concept in
1 9 8 0 . 3 'a , With the results of the CAC inspe::icn in hand, the-

NRC grew =cre insistent.
.

An internal TU memorandum 3-s en a meeting with NRC4-

Offi:ials states tha: they :Old the Com.eanv. that whereas the.v

had previcusly been willing to forego an DVP, the CAT results

and ::ntinued allegatiens of quality problems had forced them

to r20:nsider. "Their confidence in stating CPSIS is a safe

plant has been 'ereded.'" One of the items of concern was the

"volume of change paper to be in:Orporated in proje::

documents." Mr. J. 3. Ge:rge, the senior Company official

present, stated "he was n : in a position := agree to any
'

addi:icnal pr: gram cf the DVP nature." The NRC cfficials are

reper:ed : have expressed sympathy for the Company's position,i

but to have restated tha: there was an "erosion of confidence"

and a need f or an DVP to "bolster their resolve to pronounce

CPSIS a safe plant."

In June 1983 the Company submitted a proposed plan for an

Independent Assessment Program ( AP) for C anche Peak to be

perfer=ed by Cygna Enerry Services (Cygna). The plan

envisioned a minimal review based en a visual inspe icn of a

portion of the spent fuel poci cooling system, a relatively

122.We believe the verification programs which we have
established, including programs above regulatory requirements,
provide a high confidence level which precludes the need for
additional programs at this time." Letter to Harold R. Denton,
Dire: or of Nuclear Rese:Or Regulation (NRC), from R. J. Gary,
Executive Vice President and General Manager (TU), 15 August 1952.

123 Memorandum, J.S. Marshall to H.C. Schmidt, 11 March 1953.

,
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peripheral system. The NRC requested review of a system c:her'

than the spent fuel cooling system. After some negotiation,

the Cc=pany proposed a somewhat expanded program which the NRO
accepted in September 1953.

,

Cygna submitted a draft final rep :: en 5 November 1953.

Cygna stated, "Based on the results of our design control and

terh!.ical reviews, sufficient assuran:e exist for Cygna to

::n:1ude ena the overall design a::ivities en CPSIS are

adequate and have been properly implemented.* In

correspondence with the NRC, Cygna added the qualif1=ation ;

* integrated with the previous reviews of CPSIS* after

' reviews.* In a 21 February 19E4 hearing, Cygna said it would '

'
like :: qualifv the statement further :0 appiv. *within the.

secoe* o.f the Cve.na review.32,a Ov. na was to have m:re se end
-

"

. .

q thoughts about its ::n:lusions.
#

,

D. NRC Inspe: icn Reports |

>

.

The NRC Region IV inspe: tion rep ::s f:: this period also

i give some flaver cf what was going On. Pipe supperts were an

area of difficulty for the plant. Viciations which were cited

included a repeated mathematical errer in the calculation cf

,

pipe support designs 125, a failure to follow pipe support veld
| procedures 126, and a number of weld violations (although the
i rep::t concluded that allegations raised in the licensing

hearing concerning pipe supports and ele::rical cable splices

!

124SSER No. 5, pp. 7-8. i

125 1nspection Reper: 82-30.

126 Inspe: tion Reper: 83-07.
P

t

9

i
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are not valid).127

i

Reper: 83-23 iisted several deficiencies related to the
,,

inspection process and procedures: six out of fifty large pipe |
supp:::s had discrepancies upon visual examination, as did -

three out of thirty five small pipe supports; one out of four

conduit supports was missing. Centerning the "punchlist" --

the lis: of pending items -- the NRO inspe0:or found that ;
,

"basic controls do exist; however, there are problem areas...:
!
1

There is no procedural centrol of the construction--

punchlist. :
i There is no procedural centrol for punchlist input. '--

There is no precedural con:rol for removal cf i--
';

punchlist items. |
It is not clear when the construction punchlist and-- .

,
'

master system punchlist is to be ecmbined. .

There is no QA/00 review of the punchlist from the i--

standpoint of the need for corrective action... |

Ane:her raper '2E sheds light on the problems resulting
i

j frem rework and out-of-phase construction and testing: }
!

1

Several months ago a large ame'ent of rework was initiated
,

by the licensee. Mu:h of this werk was in the ele::rical
area...also ...in the mechanical areas. Since this rework F

commenced after the NRC inspector had completed the review
en the above tests, it was determined that a randem sample
of the same test should be re-examined to evaluate the,

i effect of the rewc k en the (preoperational) test results.
*

:

i
' Two QA-related civil penalties were imposed. On 29 August

'

i 1983, the NRC imposed a Level III civil penalty of $40,000 on
'

TU after the Department of Labor had determined that Brown &

127 Inspection Report 83-15.
1 :

j 12B '

Inspe: ion Report 83-40.
1,

>
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Root had transferred and subsequently fired a quality centrol

inspector for filing nonconfermance reports identifying quality

problems.129 Cn 22 December 1983, the NRC staff imposed

another Level III civil penalty of $40,000 on TU, this time as

a result of a QC superviser threatening QC personnel with

withdrawal cf their CC certifications if they continued to

write "nitpicking" nen: nfermance rep rts which had been the

subje:: ef ce= plaints fr = construction managers.

E. The 1954 SALP

The Region IV SALP reper: f:: the period from 1 00: berq

1952 to 31 00: ber 1.053, issued en 25 . March 1954, gave little

indication of the problems which were beginning to emerge.

There was seme imprevement in the grade for Preoperatienal

Testing (from Category 3 to Ca:egory 2), but a drepeff in the

Constru= tion grades (ten "2s," ene "3," and one "1"). The
s'

supporting comments : Ouch en pr:blems obliquely.

On Piping: the licensee performance has been "excellent."
! On pipe supper:s (the area cf the 'n'alsh/D:yle concerns), the

licensee has performed "well, notwithstanding the apparent

number of NRC findings..."

On HVAC: the licensee QA failed to identify weld problems,

i

On Design and Design Change Controla "The licensee has a
j long established and complex system for accomplishing changes

to issued engineering documents...Their accounting system has

! 129The Fifth Circuit subsequently found that the quality
inspector's a::icns were not within the ambi: cf the A: mic;

Energy Act's whistleblower provisions. The Department of
Labor's findings of fact were not disputed.
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1

been difficult to maintain since the logs must be maintained
;

manually."

On Construction QA: About 450-500 licensee staff are
'

performing inspections. "The licensee has experienced various

problems in the QA area where the personnel performing

inspections did not interpret the instructions in the same

light as the writers...* i

F. Estimated C =pletion Date 7

:
'

The Sevill Reports for this period are interesting mainly

for wha: they say about NRC headquarter's changing view of the (
prejo::. In the January 1953 rep::: the C:= mission full-power

,

vote is listed fer May 1953, and : nstruction ecmple:10n for

June 19E3. The April 195'3 report proje :ed a license in
November 1983 and ncted that the Company now expected the plant |

6

to be finished in September 19E3. [
t

i

A 23 November 1963 summary of the Caseload Forecas >

Group's 30 meeting (held on Sep'. ember 27-29) states that the1

Company's date for Unit 1 fuel load is December 1903. However, r

the CFG projects a fuel load date between July and September f
'1984 "assuming no unexpected delays occur during completion of

the preoperational testing program." This estimate does not

take account of allegations of improper work. Minutes of the

meeting with the Company include the following description of
!

what the NRC forecasting group found on its tour ,

Throughout both buildings (safeguards and auxiliary) there j
is little indication that the construction mode is >

changing to an operational mode, f
i

!

130The name change (frc= "Panel" to "Group") also >

signified a reduced role for the agency's in-house estimators.
6

P
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The fuel building is the only area in which construction
is essentially complete.

This hardly sounds like the description of a plant that is

essentially c:mplete and nearly ready :: Operate, as TU

represented.
.

G. The Licensing 3:ard Cemands Additional Assurance en

Design Cuality

As a result of Centention 5, which had called inte

question the entire C:manche Peak QA program, the Licensing
Board became increasingly busy with quality assurance issues

during 1923. Cn 29 July 1953, it issued an epinion dealing

with a variety of specific OA issues including whether blasting

during site preparation had damaged the bedrock, whether

basema: centrete had been poured improperly, whether low worker

morale had resulted in low quality work, whether improper

welding practi:es had been fellowed, and whether painting had

been subje:: 0 adequate CA. While the 30ard found that most

of the allega icns about inadequate CA did not am:unt to

significant safety problems, or that they had already been

remedied, it did keep a certain number as "open items"

requiring further exploration.

The Board came to a more negative conclusion about QA at

Comanche Peak in its 6 October 1933 Partial Initial Decision.
,

The Board found that TU had failed to demonstrate that, in

designing pipe supports using A500 steel, it had c:= plied with t

two General Design Criteria Criterion 1 (which requires

applicants to establish quality standards and implement quality

| assurance programs) and Criterien 4 (which requires that
equipment be designed to cope with both normal and accident

i
I
r

_.
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envirenments). The Board rea::ed quite mildly. :: asked TU to

complete additional analyses :: de :nstrate the adequacy cf
these pipe support designs.

The major turning point did no: ::=e until 26 December

1953, when the 5:ard issued its .v.er:randum and Order en Quality

Assurance for Design. After hearing the issues raised by Walsh

and D yle, the Scard's 0 n:lusion was that:

The re:: d before us casts d ubt en the design
~."='' v....beth because TT'J3CO' has n : dem:nstrated the. .

existence Of a system that :::::1v ::: e::s desi~vnr . .

defi:lencies and be:ause Our re:Ord is dev id Of a
satisfa:: rv. exr.lanat; n f:: several desivn r.uestiens
..... 3. [+r.er,....<..a w

. . . .

Apparently :: p:::e:: its use :f the 'a risk appr:ach to

design :hange verifica:icn, TU had fallen back en the argument

that, while Oriterien ::: ef Appendix B admittedly requires the

ad:ptien cf quality standards in design, the requirement the:

there be a system to insure the ere : identifi:stien and

corre::icn of : nditions adverse :: safe:v.* set f:rth in
Criterien XVI Of Appendix B, d:es n:: apply :: design. In

essence, TU's positi:n was that design errers, as :pp: sed to
censtruction errers, d: not have :: be : aught pr =ptly and that

all that is required is reas nable assurance that design errers

will be identified betere the plant is ::=pleted. s u---

The Board reje::ed this view, in whi:h the C =pany was

suppersed by the NRC staff litigaters, saying

We reje:: the view that the pr =p ness requirement of the
regulations ,spplies to ::nstru: icn defi:lencies and not

_ , _ . . -_~ m

131 $ ; noted esove, this is wha: the ASL3 f:und UU's
Ec.i ion to be, vugh TU inter disclaimed having so argued.t

,

_ , . . _ , _ _ _ _ __ _
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to design deficiencies. Such a view necessarily rests en
an illogical interpretation of the regulations; it would
require us to believe that the Cenmission sough p; cept
ec::e : ion of constru:: ion deficiencies, defined as a
failure to comply with design documents that are
themselves exempt f::= the need f:: prompt cc rection of
deficiencies. In that view, quality assurance is a
scholastic pursuit-n : related to the actual quality of
the plant. A preferable view is that both constru::icn
and design deficiencies must be identified, reduced to
writing, and ::re :ed with reasenable p c=p: ness.

The Board wen en :: explain tha: the lack of an adequate

design CA program was

a serious defielency, mitigated enly slightly be:ause it
was a:quiesced in by the (NF.C) staff....the principal
c:nse uence of this deficienev is that a:C.licant, the4 . .

staff and this 3:ard must new be espe:ially careful to
determine that quality assurance standards for design have
been me at the conclusion of the ::nstru :icn
p : ess....we intend : continue to ::ndu:: an effi:len:
proceeding...but we will not be espe:ially concerned abou:'

meeting applicant's ::ns::u::1cn targets. A consequence
of applicant's chosen method Of assuring design quality is
that this 5:ard's task with respe : to the pending quality
assurance ::ntention has been partially deferred to a
later stage of the design pr: ess. We consider care in
performing cur job :: be of param:unt importance.

The Board urged TU to aband:n its expressed belief that
its p cblems had to do with the c:= position of the Scard, and
told TU tha: "its principal difficulty has been its inability

to submi rigerous, logical answers to opposing proof.- The

Board noted that because

of the lL=ited ability of ...[Walsh and Doyle)...to
observe deficiencies in such a mammoth undertaking as the
construction of a nuclear plant, the failure to provide
logical explanations for several of their allega:icns
raises questions about the adequacy of the design of the
whole plant. The purpose of the plan (f:: the jndependent
design review) we are requiring applicant to file is to

| assist this Board in resolving those questions.
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The Board found Cast's Contention 5 "meritorious", but

allowed the Company to file a plan for an independent design

review to resolve the Board's concerns.

The C:=pany sought to avoid a final negative Board

finding. In its motien for ree:nsideration of the Design OA

decision, TU asked the Board to mak2 clear that there was not

adequate evidence in the re:Ord * o determine whether the

Applicant's pipe supper design pro ess satisfies Appendix B (a

view which the Applicant shares) and that further eviden:e will

be required." The Board's E February 1954 response noted that,

up until this adverse decisi:n, TU had repeatedly used its

seemingly always imminen fuel 1 ad date to urge the Board ::

speed up the hearing and close the re:Ord to avoid delay in

cperation of the plant. At the same time, however, the Beard

turned down CASI's =ction that TU n:: be allowed to re: pen the

re:Ord saying, *it does not seem to us logical er proper ::

01:se down a multi-billi:n dellar nu: lear plant because Of a

deficiency of proof. While there w:uld b6 s me ' justice' ::

such a proposition, there would be no sense to it.* The Board
reaffirmed its decision, noting with approval that both TU and

the NRC staff had abandoned their interpretation of Appendix B
that design deficiencies do not have to be identified and

ccrrected promptly.
,

The Licensing Board's actions were, in my view, reasenable

and even-handed. On the basis of its findings, the Board could

have denied the Company an operating license, as the Licensing
Board in the Byron proceeding did in 1964, on the grounds that

the Company had failed to meet the burden of establishing that

it had satisfied the lip.C's regulati:n:. This w:uld have ple:ed
on TU the heavy burden of persuading the NRC commissioners to
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reopen the hearing. Instead, the Board allowed the C =pany to

introduce additional evidence.

The Licensing Board seems to have followed a balanced

approach in ::her respe::s, as well. It eliminated all

cententiens other than Centention 5 on QA. Its investigations

of the various allegati:ns made bv witnesser were thorough and.

fair. It had carefully reviewed and reje::ed the ac:usations

made by five other CASI witnesses. In 1984 it reje :ed the

welding allegations made by two witnesses because it had

"relu::antly me to the conclusien that neither of (them) is a
credible witness." On the other hand, it also kep Open

issues, er asked its own questiens where it believed serious

safety questions had n:: been fully reselved.

In the course of a 10 February 1954, telephone conferen:e

between the Beard and parties it was agreed that Cygna (the

firm which had recently submitted a draft independen:
I

assessment of the pla.it's design, discussed above) would

condue: the independent revicw of design QA requested by the
Board.

i

The Licensing Board's decision caused the Company to

recensider its use of the at risk approach in a series of top

management meetings in January 1984. Surprisingly, the : p

managers of the Company consciously decided to continue to

build at risk while attempting to convince the Licensing Board
132that the plant was safe and reliable

132 eposition of .v.r. B. R. Clements in the proceedingD
between Texas Utilities Electric Company and the minority
owners, 15 December 1987, volume II, pages 99 - 107.
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V:!!. THE NRC HEAD 2UARTERS STAFF TAT.ES OVER AND UNCOVERS

SIR:0US PRCBLEMS: 1964-1925

As March 1984 ended, TU was still talking of Icading fuel

into Uni 1 en 1 July 1984. :: is difficul: to tell whether

the Company really believed in this date, in which case one has

to conclude tha the management had no understanding of the

status of the plant, er whether the C =pany was trying to rush

the NRC with threatened delays. F:r its part, the NRC Caseload

Forecast Group considered the se:Ond quarter of 1995 to be a

m:re realistic f uel 1 )ad date, assuming that the various

allega:icas had no impa:: en the licensing s:hedule.

Later in the year, TU's fuel load date moved back. On B

May 1954, J hn T. Merritt, a senier C manche Peak manager,

submitted a sw:rn affidavi: to the Licensing Board stating his

belief that Uni: I would be ready to load fuel in late

September 1964. He cited a NRC senior staff member supp : ing

this schedule as *w kable."133

The NRC staff Executive Dire::Or's response to the

Licensing Board decision en design OA and the growing number of
3-allegations J4 about Comanche Peak was to try to determine the

_

133 The Company seems to have worked hard to persuade the
NRC staff to support its optimistic fuel load estimates. A7
June 1984 NRC staf f meeting summary shows the staf f modified
the view it held after a site visit in March. After the
Company intervened with additi:nal data, the NRC Proje::
Manager wrote: "The staff con:1uded tha: the applicant's (TV's)
proje: ed schedule was makable (sic), but allowed little
contingency for delays."

134 A se:end Licensing Board was e= paneled in April 1954
to hear all allega:icns Of intimidati:n and harassment relating
to Contentien 5. With the exception of one judge, the
membership of this Board was the same as that of the Board

_
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extent of the problems at the plant and to try to w :k out a

program for resolving them as seen as possible.

A. The NRO Headquarters Staff T:les to Assess the Extent

of C =anche Peak's Problems

In par: because of his c:ncern about Regien IV's ability

:= cope with the situation, the NRO Executive Dire:::: issutd a

dire: ive en 12 . March 1954 establishing a prog:s= to c:::dinate

all C:manche Peak issues and ::ncerns prier :: licensing. On 4
April 1954 the NRC announ:ed that it had assembled a

"::::dinating team" to gather informatien en C :anche Peak.

The cu: standing te:hni:a1 issues remaining to be resolved were:

(1) c:=pletion of the FSAR review, (2) c =pletion of the NEO

inspe: Ors' review, and (3) res lution of the mounting

allegations.,

Sher:1y thereafter the Executive Dire:::: established a

Special Review Tet= (SRT), chosen mostly fr:: Atlanta-based

Regien ::, to perform a ten-day "limited review" of Comanche

Peak. The purpose of the SRT was to get a quick fix en the

problems, in particula :: determine whether there was a need

'o stop eng:ing w :k while a mere thorough inspe:: ion and.

evaluation preteeded. The SRT concluded, however, that engeing

work was "sufficiently c=ntrolled to allow continued plant

construction while the NRO ce=pletes its review and inspe : ion

of the facility. 135 The SRT found seme potential violations

and weaknesses, but on the whole painted a rather favorable

hearing the main case. I have not discussed the details of the
Board's activities in this report as the Board's actions do not
appear to have affected the course of Cc anche Peak's licensing.

135 Letter, Darrell G. Eisenhut to M. D. Spence, 13 July
1994.

.
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picture of the proje::, at least as it was then being

conducted. The report did contain the following caution:

The findings and conclusions =f this report of the team's
review should not be construed as resolving any cf the

issues identified by the AS*5 hearings, allegations,3 :g
staff cencerns of the design adecua:y of the plant.-

The rep::: e=phasi:ed that the large nu=ler Of change

documents that attached to drawings was a weakness. The

drawings themselves had not been updated. 0:n=ern Over the

large nurber Of unreviewed design :hanges in::rp::sted in

constru::icn was expressed thr ugh:ut the rep:rt. The rep r-

ebserved tha: the *p::ential to lese cent:01 is high," but en

the basis Of interviews with werkers and pr:je:: inspe:: Ors the

authers a::ep ed that this was cere an in::nvenience than a
..

source Of errer.,3' In an ther area, a detailed look at a

particular design change found tha: the required detailed
calculati:n had n:: been perf:rned.136

i

The NRC reviewers dis: vered s:me interesting things ab:ut

the design :henge process in the civil constru::icn area

After the design change request is prepared (by a proje::
civil engineer), it is transmitted to the G&H (Gibbs &
Hill) onsite design engineers and : construction.
Construction personnel implement the design change 'at
risk.' That is, if the G&H design engineers de not
approve the design change, a removal n :1:e is issued and
the work affected by the design change is either removed
or reworked... Discussions with licensee engineers
disclosed that approximately 99 percent of the design
changes are approved by the G&H design engineer without

-,

136 g; gep ::, p, 4,3

137 twas., p. 33.... .

13B.vwea., p. 3,e....

I

----
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revision....After it is reviewed and approved, the degign
change is distributed per procedural requirements....-J3

~..
Bas'ed on what he had heard 2 t= site pers:nnel and a

review of several design change de:c=ents, the NRO reviewer

apparently decided that the changes were being properly

reviewed and a:::=plished in a::: dance with NRO requirements,

a conclusien which is difficult to square with the provisiens

of Appendix B. Surprisingly, there does not appear to have

been any inquiry by the SRT int: the use Of the 'a risk"

approach in other areas of ::nst :::icn, c: any searching
,

questioning cf the validity Of the appr:ach.

The rep :: stated that there had been essentially n: pre-

eperational testing fer .the previous ten :nths be:ause cf

engeing ele:: ical rew::k and c:her n:dificati:ns. In view f
these modifications, many. tests whi:h had been perf:rmed durin-W

the July 1982 to June 1983 testing would have to be red:ne.3'.O*

Notwithstanding the SRT's seemingly feverable overall

con:lusions, the NRO headquarters technical staff's assumptien

of the task of dealing with TU en the allegati:ns of impr:per

design and construction was a maje: change in the 0 =an:he Peak
I Normally this would have been handled by the regionalcase.

effice but the Executive Dire:::r's dire::ive had shifted the

initiative to Washing :n. The NRO headquarters experts :: led
to get to the bott = of the problems at Comanche Peak. They

appear to have felt that all was not well at the plant but that

a vigorous investigation could put things right. They, and
their consultants, began to ask hard questions about the

:

139 Ibid., p. 55.

i 140 Ibid., p. 22.

1
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constructi:n of the plant. They held a series of meetings with

Cygna to learn about the results of Cygna's Independent

Assessment Program. The NRC staff was particularly con:orned

abou: the adequacy of the C anche Peak do:cment control
system, especially bef re the intro:u::icn Of a ::=puteri:ed

system, and whether document centrol had been sufficiently good

to perr.it the plant to be c nstru::ed in e. :Ord with all design

changes.

Ms. N. Williant, wh: headed up the Cygna review, had s: e

interesting ::mnents: there were *a lot Of unique des!.gns * in

Coman:he Peak and she was not yet sure whe.her they were

a::eptable.3'.4 In a subsequent nee:ing, the NRC staff- *

expressed cencerns about what appeared to be the lower margin
of safety Of the Gibbs & Hill weld atta:hment design, ab:ut

whether the as-built documents refle:ted the as-buil: ::ndition

of the plant, and about un enventi:nal pipe and cable tray

support designs. In a 30 Mar:n 1994 letter to Cygna, the NRC

staff expressed con:ern about whether Gibbs & Hill weld designs
met Code requirements.

On 5 June 1964 the NRC staff prepared a C::anche Peak Flan
f: the Completi:n Of Outstanding Regula:Ory Issues. A

Technical Review Team (TRT) was ferred in early June to ::ndu::

a more thorough inspe=tien of the proje:: and to determine

readiness for operation. On 9 July 1984 the NRC Staff began an

* intensive onsite effort,' involving about fifty technical

specialists for ten weeks, to :: plete pre-licensing reviews.

I needs to be understood that the purpose of the effort

was to get the plan: licensed. In his IS September 1964 le :er

141Transcrip ef 19 April LEE meeting between the NR1
staff and Cygna.
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to TU Presiden: Spence, Darrell Eisenhut, the NRC Director of

Licensing, described the TRT as "an intensive onsite effort

cesigned to complete a portion of the reviews necessary for the

staff to reach its decision regarding the 1.- ' sing of Comanche

Peak Unit 1." The NRC staff clearly were nr . coking for a way

to stop the plant but rather for a way of clearing the hurdles.
'

What seems to have happened is that the more they looked, the

more problems and deficiencies they uncovered, until they were

forced to recognice that a cuick turn-around was impcssible.

At about the same time, changes were made to vurengthen

Region IV management. In August 1964 Robert .v.artin replaced

John Collins as Region IV administrator.

As the NRC staf f i.n'quiry widened and pr0blems mounted, the

Company pressed for immediate licensing. On 7 August 1984, TU

asked the Board to issue a low p wer license which would allow'

Comanche Peak te load fuel and conduct certain pre-criticality

tests. On August 27 the Scard crdered TU to supply evidence

that the systems which would be used for fuel lead and testing

had been subjected to QA reviews.

; The NRC Staff met with TU on 18 September 1984 to provide
t

the Company with "a number of technical issues" -- civil
- structure, electrical instrumentation and cont:01, and test

program matters -- with potential safety implications which
. grew out of the actavities of the TRT.142 Darrell Eisenhut,
|

the Director of Licensing of the Office of Nuclear Reactor

f 142 Among other things, the TRT was concerned about
i whether terminations in the control room electrical panels were

done properly, how nonconformance reports had been handled, the
failure of control cables to meet the fire protection
separation requirements, the possibility that the control room
ceiling might collapse during an earthquake, and the failure to
control procedube changes properly.

,

% . -



.

15 February 1988 Page 104

Regulation, said, "the ball, so to speak, goes from our court
143to your court.* Eisenhut's formal letter to the Company

requested additional information on the deficiencies uncovered

by the TRT and asked TU to identify the * root causes" and

* collective significance" of the problems. He explained that

the areas discussed covered only a * portion" cf the TRT effort.

A fourteen page enclosure gave details of the TRT's findings.

Eisenhut required extensive reinspection and analysis by TU and

the development of programs to ensure that NRC requirements

were met.

B. The Pivotal Meetings

As I have mentioned, the NRC staff went into the CRT

effbr: with the intention of finding ways of resolving the

plant's problems. As the staff dug deeper, however, they

gradually came to the realization that a quick fix was

impossible. The turning point came in a series of meetings

with TU from 00:ober 1964 to January 1985 to discusc TU's

C0manche Peak Response Team (CPRT) program for dealing with the

problems identified by the TRT and assessing the plant's

compliance with NRC requirements. TU's performance in the

meetings appears to have persuaded the NRC staff that the

utility had still not grasped the seriousness of the problems

it faced and that it could not be counted on to develop and

implement an effective program to identify and remedy the QA

shortcomings of the plant. To give a feeling for what was

happening, I will quote fairly extensively from the transcripts

of the meetings.

At the October 19 and 23 meetings, TU was represented,

143 18 September 1984.

_ _ _ . -__
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among others, by Michael D. Spence (President), Lewis F. Fikar

(Executive Vice-President), Joe 3. George (Vice-President and

General Manager of Comanche Peak), and Larry Popplewell (Leader

of the TU CPRT's Electrical / Instrument Group). The NRC staff

group was headed by Harold Denten (Director of Nuclear Reactor

Regulation), Darrell Eisenhut (Director of Licensing), and

Robert Martin (Administrator of Region !V). Eisenhut began by

telling TU:

...one Of the things that I have said we're going to be
looking for is how are you going to manage and how you are
going t0 handle the review of those items...the second
aspect of it is rather to look at it from why should we
have confidence this time around, any issues that have
slipped through the cracks, this time won't slip through
the cracks...

We'll be ic0 king 6 the process you use so to speak in
resolving these issues and regaining the confidence that
it is now the. r. 0uc.hiv. done and listiv, in identifyin- thev.

3

r00 cause.-''
t

TU presented a point by point response to the TRT issues, but
did not go beyond the items raised by the TRT.

The NRC staff suggested an independent third-party review.
John T. Merritt responded for the Company and described what
they had in mind. The Company d .c' not seem to think there was

very much to do

...if the program plan deems it necessary, we will perform
additional documentation review. As necessary we will
perform reinspection. As necessary we will perform
additional engineering calculation. If required we will
perform additional testing.

l''4 Transcript of TUIC Meeting With NRC Staff, October 19,
1984, pp. 7 - 8.
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In some cases if it seems the most prudent thing to do in
order to resolve the issues, we may even (sic) have some
construction rework...

We are basically seeing...the issues in the first TRT
report coming to a conclusion agthe latter part of December. . . -'gwhere f ro= the middle to

Eisenhut seemed concerned that the Co=pany did not get the
,

message and was less optimistic about the future course of the-

review:

We should put a qualifier on that though so no one ju=ps
to too hasty a conclusion....we may,very well have
additional follow-up activities...''o

Remember though that TRT by design, when we laid it out --

it was an overall evaluation. It wasn't to evaluate a
hearing issue or a particular allegation er a_particular

overall competence of an area.-'g over and reverify thetechnical question. It was to,g

i It is indicative of the Co=pany's poor understanding of

the quality assurance problers it faced that even as late as

October 1984'it was still thinki 3 in terms of a relatively

brief review which would justify the work previously done at

|
the plant. Not until the full extent of the reverification

work that would be necessary became clear did the Cc=pany move

away from trying to justify its earlier work and accept the

need to redo questionable work.

One of the major NRC concerns was that documents could not

| be located. The TRT had found certain inspector qualification
t

145 Ibid., pp. 27A - 28.

146: bid., p. 30.

147 Ibid., p. 33.

_ . _ _ . _ _ _ _ . , . . _ - _ . . _ . _ ~
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re:Ords were unavailable. The Company's response was to

dispute the TRT's finding. Eisenhut's reaction was:

What you keep doing is you're making an assertion with
which we disagree at the moment....We're just a little bit
skeptical if we've.been down en the site for three months

- and have asked this question over,a.nd over to a number of, -

| people and didn't ge: the record.-'c
:
t
I

l

The following exchange must not have helped the Company's

cause, either:

MR. EISINHUT: Let me ask you a quasi-philosophical
question. Were there any-"d-~ 'n the findings of the TRT
that surprised you?

XR. POPPLEWELL: No.

MR. FIRAR: I was gcing to answer that, too. We're not
surprised at the findings. We can understand how you got
tO Inem.

MR. EISENHUT: ...the question I was asking was more on the
lines of were you surprised that these issues came up
after a: least, in your mind I would have expe::ed you

,
would have thought there would really be no significant

| issues that we would be identifv.in~ that would be broughtv.

up this late in the project...|

MR. PCPPLIWELL: I am never surprised of the issues that*

come forth -- because the e are questions to be asked and
questions to be answered.149

1
,

I
, Mr. Popplewell pursued his assigned subject of

deficiencies in the electrical systems and questioned the

safety significance of the findings, which earned a sharp

response:

.

148 Ibid., p. 50.

149 Ibid., pp. 77-78.

. .
.. . _ _ _ _ _ _ _ _ _ _ _ . __ _ _ _ _ . _ _ _
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MR. POPPLEWELL: ...NRC found physical locations of
selected cable terminations did not agree with the
drawing....We reviewed the selected cables...and
found...no adverse safety significance...

MR. EISENHUT: ...We recognize that some of those may have
essentially no safety significance. However, it is
indicative of a bigger problem.. It is indicative of a
problem that based on our audit of the drawings and the
field installation they were different so we asked for a
program to verify and to rereview what was out there.

To come back and tell us that the ones that we gave you
had no adverse safety significan:e, we probably could have
come to that conclusion ourselves. That is really no the
issue. The issue.is that we found, we came to the
conclusion on this item and on a number of other items
that there is clearly a difference between what you had in
your --- what you were supposed to have in your plant and
what you had as dictated what was supposed to be by the

# drawings.

What we were looking for was a program to verify that the
plant was built in conformance with the drawings and the>

application, e ...

... frankly I was relying on you to come back and no: try
to punch holes in the particula examples that we listed,
but rather really try and look, t it in a broader context
of what the problem might be.13

Mr. Eisenhut's frustration with TU's unwillingness to

acknowledge the pervasive nature of the QA problems is evident:

MR. EISENKUT: ...Nowhere in this report or in your
presentation do you matter of fact state that the
discrepancies indeed are valid.

Rather it comes off as arguing -- ...[that) there's no
adverse safety significance.... -

There are physical differences out there. Now it is tied

150Ibid., pp. 99-101.
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to the processes that are at work. You are supposed to
have a process where you engineer the thing, design the
thing and go out with drawings and construct it in
accordance with that application.

Clearly it didn't work on some examples...You come back.r
with a program clearly right where we're intended to go in
the first r"lace that you have a program to verify howo

many are out there and how many discrepancies are there,
is it widespread, is it limited, what is the nature of
them and then you have to de a safety evaluation.

That logic is what doesn't appear on either the slides and
it certainly does net appear in the write-up and : think
that is the item the s-='' '= eacting to, that first you
have 0 identify wha: the problem is and what the cause
of the problem was.

...! by design in the september 19 letter limited the
examples...

...:: is incumbent upon you to convince us that, in fac a
v.ou have done a ther uc.h enouc.h of a review to identifv.
all discrepancies er := at least be able to identify it

well enou:h to,c1have enouch conscience (sic;
confidence?).--

--

The Company's refusal to admi: that the quality assurance

system had broken down left the senior NRC licensing officials

wondering whether the Company understood the scope of the

problems it faced and whether it was ready to take the remedial

measures that were required. It also meant to the NRC that

TU's management was' sending the wrong message to the Cc=pany's
employees; instead of getting on with identifying and fixing

the defects, they were in effect being told to try to get by

with what was in place to the extent possible.

Another of the TRT's concerns was that TU inspection

reports appeared to be missing. The Company claimed the NRC
-

151 Ibid., pp. 103-105.

. __ _ _ , _ _ _ _ - . _ _-
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did not know how to ask for them. The NRC staff insisted they

had. asked for the right documents but that the TU staff could

not find them. The Co=pany acknowledged the document system
was complex.

.

MR. E!SINKUT: ...I think your credibility in.my mind went
up by one notch when you acknowledged that it is a very,
very === plex system....there is no place that you can go
in this (plant), I don't believe, and find one single
final design drawing for a given piece cf system...

...with no final design -- in ene place...you are asking
the NRC inspector to verify it...that the system is all
right, and that is a very difficult thing to do...

Different utilities have handled that in differen: I

ways...[but) it is incumbent upon the utilities to bring
forth whatever information we need to make that decisien.

*'e agree'with that.152MR. GEORGE: n
,

'

The outcome of these meetings was that 29 November 1984 L

Eisenhut again asked TU to submit a proiram plcn and schedule
,.

l fer assessing the TRT issues, including * root causes" and
I"collective significance". A new problem emerged in the
i

mechanical area, when the TRT found, in reviewing the SRT :

| conclusions, that the Main Steam, Auxiliary Steam, and

Feedwater piping systems were routed from the Electrical'-

Control Building (seismic category !)l53 to the Turbine
Building (non-seismic category I) without the isolation valves,

separation, barrier, or restraints required by the regulations,
n

!

The threshold TU would eventually have to clear to obtaini

i its operating license was further raised by events which raised
1

152 Ibid., pp. 108-110.

153Which covers safety related equipment that has to
operate through an earthquake.

i

. . , _ , , . , . . . , . , . . . , , , - . _ , . . , , . , , - - , -
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questiens about the Company's veracity. The Licensing Board's

18 December 1984, decision found that TU had misrepresented the

nature of the tests it had performed on U-bolts supporting

piping. TU's statement to the Beard that a survey had been

conducted en "a representative sample of cinched down U-bcl s"

turned out to have been misleading: the "sample" had been drawn

with no method of insuring that it was randem or

representative; TU had failed te disclose that the sample had

been limited : unpainted U-bcles in Uni 2; TU had failed c

disclose that for Uni: 2 the terque being tested was the

average torque en the two belts on each U-bc1:; and TU had

falsely claimed that the same terquing procedures were used en
-

Unit 2 as en Unit 1, D '. Because of the complexity cf the.

licensing process, the NRC is forced to rely 0 a large extent

on the truthfulness and fcrthrightness of all the parties.

When doubts develop about whether statements mean what they

appear to say, everything has to be checked in greater detail,

and the review process beccmes far more cumberseme and

painstaking,

l
| C. The Results of Cygna's Independent Assessment
|
|

t

The next phase in the NRC staff's disillusionment was the

review of Cygna's independent assessment of design centrol at

Cc=anche Peak. The NRC staff set forth its evaluation of

Cygna's assessment in a supplement to the SER.155 The staff

concluded that (despite its seemingly favorable conclusion) the

Cygna assessment had not yet provided the staff the additional

154 The Licensing Board rejected TU's motion for '

reconsideration of this Order on 25 November 1985.
'

| 155NUREG-0797, Supplement No. 5, apparently issued in
! January 1985 but not released to the public until the response

to FOIA request 85-59.
1 -

|
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assurance it sought in the design area and had identified

potential areas of concern. While design control had improved,

"the important question relates to whether and how the plant

was constructed in ac Ordance with all design changes prior to

establishment of an a: urate doccment cont:01 (listing)

s .y s t e m . "

In the -irine. area the NR- staff concluded that C v. e. n a ' sr r.

favorable findings were contingent en su::essful :mpletion of

a - . .' ". .' . .' a. s a n . . ' .= . ^ " . . .= " " a .= . . - * . . . .' y.d. ". e , , 0. ....,, .: . ... . .... .. .

substantiated some Of the (Licensing Board) Design Decision

: ncerns related to airin: sur.e ::s but has revealed additionalr . . .

ma.ic: desie.n ::ncerns related to r.icin~v analvses.". .

. .". e ', R . .e . .> " #. ~ = * . .' . ". . F v - a . . .' O v' a .". .= .-v. ' .o c 5 .o .d .i s -". .e s. . . . .. - .. , .

C.v:na's review of ripe supports. Cavid Termo of the NRC staff
.

cestioned Cygna's conclusion that ...the failuru by Gibbs &'

* .

Hill to follow desie.n reviewers does not itself imc.a : d e s i e. n . "|

I Ms. Williams responded "...I'm not su e I would 00ncur with

this conclusien right now... 155

Although they seemed willing to accept the alant einet e . .
i

I suc.corts< Cygna's expert consultants Bush and Kennedy were no:
, .

1 enamored of the unconventional design:

MP. . SPEN ER H. BUSH: I don't think it would be very --
,

| ne essarily good practice. That's, obviously, a personal
| opinion. Because I can get worried about the response.

| But you'd have to look at the system...
,

1

| MR. KENNEDY: ...you know, it's not an ideal design, but I
can't see -- that type of design is used in industrial

,

! facilit"J c. i = i n ~T . I don't know offhand whether I've seen
.

15 6 . . an s - .' p *. , .v.e e . .' .- W.' .*. Cv. , n.a "na.- v. S e.-". .' . e s o n., . .. .:..

Comanche Peak Steam Electric Station, Independent Assessment
Program (Phase 3), January 10, 1985, pp. 16-17.

|
|

|

| +

i
i
i
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it in a nuclear plan before or not but I don't see how
you can get particularly concerned.. 13'

However, Ms. Williams was now mere concerned than before:

MS. WILLIAMS: ...This is one of the reasons, though, that
I feel there's a breakdown in design input control.

...we went in and checked Gibbs & Hill's work on the --
rew rk en mass point spacing. We took a sample of 32
problems that they had gone through and checked to make

was medeled corre::1y, and we found threee -a -k=- 4-

una :eptable.,nd bv mil standard 105(d),
rejections. A that's

c- -

se

50 we have a let Of cause for concern. Now, where Gibbs &
Hill has gone back and actually done a review for the
express purp se cf c rrecting a problem it knew about, and
still made errors, and that's a big concern.1 9

MR. KENNEDY: Of the open items, scme of them I have
greater concern about than others. I certainly have
greater concern on this missing mass, problems in the

! seismic evaluation of the air. int and on the supports from#
that missing mass effect. o

MR. BUSH: ...I'm not enamored with the support design but
I censider them acceptable. That's a different situation.

In other words, I do not find them unacceptable. I just
personally wouldn't have done it that way. I prefer to
see it some other way.....

MR. KENNEDY: ...I agree with those statements... I believe
they are adequate.

157 Ibid., pp.32-33.

158A reference to a military standard for sampling for
inspection purposes.

159 Ibid., pp. 46-49.'

160 Ibid., p. 84.
,

|
.
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There arg better ways of supporting this piping,
though.-Cl

The NRC staff experts had their own problems with the

un=0nventional -ice su.c. cert d 'd!! t :r ...

MR. TERAC (NRC): ...if, in the deve10 ment of a supportr
design, uneenventional utilisation of hardware is
empicyed, then one must question the validity of that
design. The reason for doing so is be:ause codes and
standards are developed on a :nsensus cf design.

...to dustify these unc.onventi nal cotential =.roblems bya . . .

engineerin: .iudr. ment is no: ::: ally adequate because onei.

again, is exceeding the limits of standard practice and
into an area where judgment has verv. little basis....

So we are in this position now, where many cf the designs
that we've seen es.oeciallv in v0ur . chase 3 re.portr arer . .

very un=enventional...

...Whv. did these designs develop in the first -lace?...r

MS. WILLIAMS: ...they are having problems with the
thoroughness of their reviewers. It's tough :: know why
that is, whether it's because they don *: understand 0:
because the}* 2re not doina 1: thorou:hlv..le2v .

t

Sv the conclusion of the meetinvr it aceeared that C.v:na. .. .

was also coming to the c0nclusion that more . investigation was

needed;

i

MS. WILLIAMS: ...now we have put it all together. And I
feel somewhat uncomfortable a::ually, with what I know
now from phase 4, with some of the conclusions in phase 3.

We know a lot more now and I'm learning some stuff in the
design control area from cable trays which is causing me

161 1 bid., pp. 86-87.

162 Ibid., pp. 91 05.
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1

I

to rethink what we see in that program.163

D. The Last Straw For The NRC Staff

In an 8 January 1985 letter, (Eisenhut to Spence) NRC

informed TU of the preliminary TRT findings in the QA/QC area..

The letter did not propose specific corrective actions as was

done previously. Eisenhut again asked for a program and

schedule for a detailed and ther0 ugh assessment of the QA

issues. Again, he specified that the plan should address root

causes and the collective significance of the findings, as well

as propose a plan to ensure the problems would not recur. The

NRC suggested that the Company should consider using managers
with a fresh perspective and an independent consultant.

The NRC staff and the Company met on 17 January 1985, to

discuss the TRT's preliminary findings in the QA/QC area. At

the outset of the meeting TUGCO President Spence announced that
- "to underscore the degree of importance I place en these QA

issues" he was asking the Licensing Board to defer the hearings
until March and to suspend consideration of TU's motion for

,

authorization to load fuel. This was an important turning

point.

The TRT explained that about half-way through the 124
issues they were examining they found that the "hardware is not
in accordance with the drawings." The TRT also found examples

of "ineffective QC." The NRC staff then decided that the
quality assurance problems could be overcome if it could be
shown that the hardware was, in fact, adequate. To test this

approach, they carried out an "as-built" inspection c' several

163 Ibid., p. 102.
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completed rooms, which had been inspected by TU and which were

supposed to be ready for operation. The TRT followed the

Company's QC procedures to inspect 42 pipe supports and found

46 deficiencies which the Company's QC inspectors had missed on

26 supports.

The results were about the same with snubbers and

electrical supports. Of 42 supperts, six required weld repair

(which came to about 2.5% of all welds inspected, and ...in"

seme ether plants, the hit rate is about the same.") Supports

and snubbers were found to be not in acc rd with license and/::

Code requirements and to have been missed by the QC/0A checks.

There were no non-cenformance reperts (NCRs) for these

deficiencies. The NRC staff had to remove paint to get at many

of the problems. They thought they might have found mere

deficiencies without the paint. Out cf 24 Hilti bolts (used in
instelling pipe hangers to the walls) examined, three were

deficient.
,

!

MR. LIVEP.MORE (NRC): ...The bottom line is we did a very
limited sample. Ye we found a lot of problems, too manyproblems,wefelt.g',

The NRC staff noted that at the peak of construction there

were only four QA auditors in the Comanche Peak c.ganization.
Repetitive NCRs were issued, indicating a need to retrain

| construction personnel. One NCR went for nine months with no
action being taken. Some QC inspectors, who had previouslyi

been craft workers, were in a position to review their own

; work. QC sign-offs, and signatures were missing. The NRC
i conclusion was
|

|

l

j 164 Transcript, Meeting to Discuss Te:hnical Review Team
j Staff Findings - Comanche Peak, January 17, 1985, p. 29.

t

I
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Our bottom line is with the OA/QC group: we just felt that
the Q management may have acquiesced to construction
pressures and ec= plaints and failed to support their own
people.. 103

Eisenhut mentioned the "T-shirt incident 166, after which
he went down to Texas, and which convinced him there was a

ec=munications gap between the Cc=pany and its QA inspectors.

His closing comment was: "The ball is back in your court..."

F.r . Spence's response was:

it's clear to me that some changes are going to be
necessary for us to fully resclve these issues...

4

| As the owner of the plant, I recognize that the ultimate
'

responsibility for the safety of the plant is curs and
ours alone. It's net a responsibility of our contractor, i

our AI, and it's certainly not the responsibility of this
agency...lD7

,

165
i Ibid., pp. 33-34.
I

166 An incident in which the Company reacted strangely to
a number of Company QC inspectors wearing "Nit-Picker" T-shirts
to work (in response to their being called "nit-pickers"). The
inspectors were confined to a construction trailer while the
security guards searched their desks, and were then sent home
to change. The significance of the incident for the NRC was
that it was an indication that TU management did not support'

; its own inspectors whose work is essential to the proper
functioning of quality control.

167 Ibid., pp.55-57.

.

|
.
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IX. EXISTENCE OF PROBLE.V.S CONFIFv.ED: 1985 AND AFTER

once the NRC headquarters staff had lost confidence in the

design and construction of Comanche Pcak, the NRC licensing

review went into low gear. The st:ry from here on is that of

an increasingly detailed look at the plant, both by the Company

and the NRC, which confirmed the earlier conclusions that the

quality of the design and construction could not be established

with any degree of certainty. As this picture developed and it

be:ame clear that the existing design could not be validated, ,

the Company gradually shifted the focus of its efforts away

from the CFRT, which was oriented toward the assessment of pas

work and identifica icn cf the causes of past er:0rs, and

towards a =crre::ive program which is directed at replacing

questionable hardware (and thus bypassing many of the CFRT

issues).
.

|
At the outset, TU was still optimistic about completing -

| the design verification in relatively short order. However, by

23 January 1985, the Company's news release projected full-

power operation of Uni: I no earlier than 1986.

!

A. TRT Issues

The NRC licensing staff formally addressed the issues

raised by the TRT in a series of supplements to the SER. In

January 1985, Supplement No. 7 was released, covering about 80
issues in the electrical / instrumentation area and in the test

| programs. The quality of electrical and instrumentation

installations was found to be generally acceptable except for

certain listed items, whose "generi implications" TU was

required to examine. These problems were described as "an

i indication of programmatic weaknesses in 00." Problems were
|
;

r

l
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noted with the document system.

Supplement No. 8, which came out in February 1985, dealt
with about 80 "technical concerns and allegations" in the

civil, structural and testing areas. About 900 specific issues

concerning testing came frem plan: QA/QC inspe :crs. Of 57
civil and stru:: ural allegations, 20 were substantiated, and

three had potential safety significance. The TRT could not

determine the validity cf 21 allegations. Of 24 miscellaneous

allegations, nine were substantiated.

B. Clcser Examination of the Walsh/Doyle Allegations

A meeting was held gn 26 February 1985 between the NRC
staff and TU "to reinforce with you (TU) the various technical

concerns that we have regarding the Walsh-Doyle concerns that
,

are being addressed by the Applicant." The report of the NRC

staff's consultant, Donald F. Landers of Teledyne, dated 21

February, listed 9 areas of concern

Concern with one of the above items, or even two er
three, may not necessarily result in an overall concern
with respect to ecmpliance with licensing commitments.
However, when the list is viewed as a whole and when the
interdependence of t' 'tems is considered, a different
perspective results.....v.any of the support designs for
CPSES are not commonly found in commercial nuclear power
plants. This is not in itself reason for concern but
leads one to review the design and the supporting analysis
critically since industrv standards or experience cannot
be totally relied on... 168

168 Preliminary Consulting Report on Comanche Peak Steam
Electric Station.- Piping and Support Design, Teledyne
Engineering Services, 21 February 1985, pp. 20-21, included in
Transcript of Meeting Between Texas Utilities and the Nuclear
Regulatory Commission Regarding Comanche Peak Steam Electric
Station, 26 February 1925.

.

'
'
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A feedback discussion between the NRC staff and Messrs.

Walsh and Doyle (23 Mar =h 1985) sheds additional light on the

staff's view of the piping problem:

MR. TERAO (NRC): The Staff's concerns stem from the fact
that many of the pipe support designs at Comanche Peak
represent either an unconventional application of the
component standard supports which have not previously been
prosen to be accep;able, or the use ef unconventional
support designs.108

Terao went on to criticize the Company's approach to pipe

system stability:

Thus, the Applicants' justification of staying within the
analytically predicted deflection limits to assure system
stability is not valid...

The Staff finds that unstable pipe support designs at
Comanche Peak do no*. conform to standard industry
practice; that is, the unstable designs are uncen*entional

'

designs.

Furthermore, although the normal iterative design process
is adequate fo: ensuri.ng the stability of piping systems
utilizing conventional pipe support designs, the process
is not adequate for ensuring the stability of
unconventional pipe supports which have not been
adequately reviewod in its initial design conception.

Thus the Staff finds the applicants' discussion of

industrypracticeforstabilitygndpipingandpipe
support designs is irrelevant.'' -

Mr. Walsh asked why no one noticed the problems before in
looking at the hardware, to which Mr. Terao responded:

169 Transcript of Meeting to Conduct Feedback Discussion
with Messrs. Walsh and Doyle Re Concerns About the Comanche
Peak Plant, 23 March 1985, pp. 31-32,

170 Ibid., pp. 34-35.
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MR. TERAO: ...if one looks at the drawings without going
up to the site and looking at the supports themselves,
there are just too many details in the support design to
look at...

If the person had the support design drawing and went to
the field and looked at it, he may spot those kinds of
things. But because they are unconventional, it is very
difficult to lock for those kinds of characteristics in a
suppOr*...

It is very unique to Comanche Peak, and it's very
difficult in this nuclear industry to have someone icek at
a support cha;acteristic that no one else has ever looked
at before...*'l

MR. TERAO: ...the Applicant relied on his engineering
judgment to justify the mechanics of the support. Now, cf
course, the Board ruled that was not appropriate, and the

is inappropriate, too.1,,with unconventional designs,Staff would concur tha* that
2

C. Further Progress of the Cygna Review

On 26 April 1985 Cygna again briefed NRC management on the
Independent Assessment Program. By now, Cygna had been working
for about 2 years and expended nearly 50,000 manhours -- more

than ten times the manheurs of the usual design review -- and

about half that time had been spent on pipe supports and cable

tray supports.173 During the briefing, the fcilowing

observations were made:

171 Ibid., p. 44.

172 Ibid., p. 47.

173 Transcript of Cygna Briefing to NRC Management on
Comanche Peak Steam Electric Station Independent Assessment
Program, 26 April 1985, p. 9.

.
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MR. BOSNAE (NRC): ...Probably the root cause of some of
the problems was that the pipe designgs and the pipe
support designer never communicated.l''

MS. WILLIAMS (Cygna, re cable tray supports): ...we have
had s=me problem with the fact that there are so many
design changes, pieces of paper outstanding on a given
cable tray support drawing, that it's very, very difficult
to assemble all of the paper when you are talking about
500 design changes on a given civil structural
drawing....the process Gibbs & Hill had used in doing
their generi: evaluations did not properly a: Count for all
the change paper that was out against the Gibbs supports,
and we are still assessing the effe:: of that ''-

MR. VOLLMER (NRC): ...Why didn't design review catch these
things?

MS. WILL;AMS: ...they didn't have procedures geytrning the
verk. That appears to be part of the problem.l'@

D. More SSERs

SER Supplement No. 10 was issued in April 1985. It

addressed about 400 technical concerns in the mechanical and
piping areas, not including the Walsh/D0yle allegations. The

issues were grouped under 50 categ: ries in five general areas:
(1) welding (including piping and hangers -- deficiencies in

Brown & Root construction practi es); (2) piping (design and

analysis of small bore pipe, pipe installetion, repair, and

modification); (3) hangers and supports (design, installation,

and fabrication); (4) construction and documentation; and, (5)
'

other.

! About 60 allegations were at least partially

174 Ibid., p. 37-38.

175 ! bid., p. 54.
,

1761 bid., p. 58.

1

i
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substantiated. The NRC staff found five issues which had

potential safety significance and generic implications:

uncontrolled welding repair of misdrilled holes in piping and

cable tray supports; failure to assess temporary pipe and

equipment supports; failure to consider potential damage to

piping systems routed between seismic and non-seismic
buildings; shortening of belts holding upper steam generator

lateral suppcrts; lack of a fillet weld inspection criterion,

for certain types of skewed welds. TU was required to analyze'

i
' the problems in these areas and to make ccrrections.l'7
i

SIR Supplement Nc. 11 covering QA/QC issues et=e out in'

May 1985. With regard to the design process, three of six

allegations were substantiated. However, the report stated

that the CA/QO Group's assessment of the iterative design
|

process had net identified any QA progra==atic deficiencies
which could cause a breakdown in the design process.178'

|

In the document control area, of thirty allegations,

thirteen were substantiated, and six partially substantiated.

Current document control was acceptable, but prior to 1984,

"there was a document control breakdown."179 In the racerdsi

i

area eight of eleven allegations could not be substantiated.
;
.

4

Of eight allegations regarding training and
: qualifications, five were substantiated. The NRC "...found
i numerous deficiencies in the site inspector qualification and
| certification program....over 80 percent of all site line QC
: inspectors were qualified to the secondary ' exception to rule'
.

I
1

177NUREG-0797, SIR Supplement No. 10, p. N-14.;

I 178NUREG-0797, SIR Supplement No. 11, p. 0-9.
|

| 179 Ibid., p. 0-10.
.

i

e
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clause; and then to make matters mere serious, this secondary

program had many deficiencies...that further demeaned the

credibility of the qualifications. 180 In the repair, rework,

and maintenance category ten of thirteen allegations were
,

substantiated.
.

Among SER Supplement No. 11's Overall conclusions was tha

* quality management was lax in its responsibilities to dire:: .

and oversee an effective site Quality Program.* The Supplement

went on to state:

The pattern of failures by CA and QC personnel to detect
and document deficiencies succes:s an ineffe::ive B&R and

| TUGCO inspe:: ion system. This pattern, ==upled with (a)
| the past problems in'the do tment centrol system, (b)

deficiencies in the QC qualification program, (c)
inef f e::iveness of the quali:3 audit and surveillance ;

systems, (d) a rudicentary and ineffective trending and
corre::ive a:: ion system QC problems as shown in
00/QA Category 8, AQ-50 el;(e)t

l and (f) instances of improper
workmanship of hardware as found by all the TRT groups, '

challenges the adequacy of the 0; inspe:: ion program at
CPSES on a system-wide basis.

Corrective action will require high-level management'

attention and a new management emphasis en the importance
of cuali:v as a vital element Of an adequate construction
program.le2 ,

In May 1986 SER Supplement No. 13 presented the NRC staff |

evaluation of the Comanche Peak Response Team Program Plan to
resolve issues raised by the Licensing Board, CASE, the NRC

staff, and Cygna. The NRC staff concluded it was a good plan

180! bid., p. 0-11.
181AQ-50, one of the QA/QC allegations, stated "the as-

built inspection program for pipe supports was too narrow in
,

scope, and it ignored dimensional discrepancies that might r

exist between the field conditien and final as-built drawings."

182NUREG-0797, SER Supplement No. 11, p. F-35. ;

,
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and "if properly implemented will provide important evidence of

the design and construction quality of CPSES, and will identify

any needed corrective action."

E. Civil Penalties

on 2 May 1986, the NRC headquarters staff (rather than

Region IV as would have been cus cmary) is, sued two Notices of
Signifi:an: Violation imposing civil penalties on TU which

confirmed the TRT's initial findings. The first, a Level !!

penalty in the am unt of $120,000, was i=pesed because of the

intimidation and harassment of QA/QC personnel. In particular,

the notice specified that the Company's respense to the T-shir

incident C, was likely te dissuade QC inspe : Ors from reperting
.-

safety concerns; that "the site QC supervisor made a statement

that physical er political (sic) har= could come to an audi:Or

as a result of his audit a :ivities;" and that a Brown & Root

quality control inspe::Or had been instructed by her superviser

to sign off on work which she believed to be inadequately
d ocument ed . , 6 '.

The second notice i= posed a Level III penalty of S250,000

for improper 00nstruc* ion practices and violations of the QA

requirements of Appendix 3. The detailed findings tracked the

results of the TRT:

-- TU's failure to insure that quality control inspectors

were properly qualified and certified;

183 See earlier footnote.
184 Notice of Violation and Proposed Imposition of Civil

Penalties, letter to Texas Utilities from James M. Taylor,
Director, NRC office of Inspection and Enforcement, 2 May 1986.

,

1
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numerous design and construction errors resulting from--

the ineffective interactions between the various

engineering and construction groups;

the failure of the quality cont:01 inspectorr, to catch--

deficiencies because they did not follow design documents

and inspection procedures;

-- TU's failure to properly implement a corrective action

program to identify, evaluate and corre : conditions

adverse to quality; and

-- significant weaknesses in the "as-built * cable tray

reinspection and documentation effort and in thi
procurement and installation of ele::rical penetration

assemblies.

In addition, violations were assessed, but no penalties

imposed, for failure to 00.= ply with the document cont:01
| requirements applicable to design changes and for not following

welding procedures.

F. MAC Report Discovered

On 29 May 1985 TU's counsel informed the Licensing Board
that the Company had found Management Analysis Company's May

i 1978 report on the Comanche Peak quality assurance program in
its inactive files and believed that it should have been
produced in response to a CASE discovery request in 1980. In a

12 June 1985 letter to the Board he indicated the Company now

believed that the decision of Mr. Fikar, the officer

responsible for licensing, to withhold the MAC report was
"clearly an error in judgment" and that Mr. Fikar had announced
his retirement from the Company. The letter also stated that



- - .

.

15 February 1988
,

page 127

Mr. Clements, who assumed responsibility for QA shortly after

Mr. Fikar decided to withheld the MAC report, "was aware of the

report in 1930, even though he had not read the report....was

aware of the decision no: to produce the report, but did not

revisit that decision."' The Scard was also informed that Mr.

Clements had been reassigned to a non-nuclear division of the

Company. Two other key CA managers at the time of the decisien

no: : produce the report, Mr. Chapman and Mr. Tolson, were

reported respe :ively to have been reassigned to non-nuclear

work and to have left the Company. The revelatien tha: the

Company had suppressed the MAC report undoubtedly undermined
I
'

its credibility with the Board and increased the burden it had

to bear in making its case.

G. The Stone & Webster Repert

On 20 November 1986, 5:0ne & Webster delivered its

"Civil / Structural Generi Issues Report" which detailed fifteen

Corrective Action Programs in Civil / Structural area. S:One &
Webster's basic conclusion was:

The calculations which form the design basis for the
Reactor Containment's Concrete Design contain technical
errors and inconsistencies when compared to the drawings
and do not consistently meet licensing commitments. :
Dasign inputs, sources of input, assump:10ns, and computer F

analysis for these calculat i

documented or unavailable.155'ns are either inadequately

The same statement was made with regard to ten other areas of
,

6

195 Stone & Webster Engineering Corporation's
Civil / Structural Generic Issues Report, 20 November 1986,
p. A-3.

t
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,

design covering essentially the whole plan:186,

H. Continuing Developments at TU

Two significant changes made by the Cc=pany during the

course of 1985 were the replacement of the plant QA director by

James Wells of Duke Power on 20 February 1925 and the decision

to hire William G. Counsil, a highly-regarded nuclear utility

executive, previously with N0rtheas: Utilities, to head TU's

nuclear program. This showed that the Company had finally

begun to realize that ecmmercial nuclear experience is vital to
'

managing a nuclear power proje::.
.

!On 2 April 1987 Mr. Counsil led a TU presentation to the

NRO staff whi h'showed a censiderable change in the Company's
attitude:

L

.

MR. TYLER (TU): (By) the fall of 1986... design adequacy
program investigation...was essentially complete,
indicated inadequate documentation cf the design. I don't :

we.n: to mislead anyone that it was a paper problem. There (
have been hardware problems identified, and we have been -

keeping everyone appraised of those through e.he normal 50, i

55-E reporting process.

MR. TYLER: ... problems were encountered in positioning the |
CPRT findings on a single-issue basis due to the complex !

interrelationships between the hardware, the design
configuration, and the design-basis documents '

-
i

156 The specific areas were Reactor Containment Concrete f
Internals, otner Seismic Category I Concrete Structures, !
Seismic Category I Structural Steel, high energy pipe break and

'

'

jet impingement damage evaluation, Reactor Containment Liner
("computer analysis" replaced by "computer modeling"), -

refueling cavity liner, the fuel pool liner and the fuel
transfer tube support, Miscellaneous Supports (equipment),
penetration sleeve and anchorage design, conne:tions and
ancherages, and Heavy Load Drops ("at least one inconsistency").
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themselves.137

MR. COUNSIL: ...we are reinspecting all aice suc..corts,e .

whether we have modified them er we haven't modified them.
There is 100 percent reinspection going on of all large
bore pipe supports.

... lock nuts missing, n nterqued lock nuts, C0tter pins
missing, just some Of the examples.

MR. TRAMILL (NRC): ...h* hen ne plant is ready for
licensing, it's true to say that the FSAR and the plant
will be together?

MR. COUNSIL: Absolutely c rrect.':e,-
-

Mr. C0unsil stressed that his new team was going to give

the plant a "new look." This change in personnel was

ac mpanied by a fundamental change in the nature of the
C mpany's design verificati n effort. As it became evident

that the quality of the design and constructi n could not be

established quickly the Com:ary cencentrated en replacin~W. . .

questionable hardware with hardware whose compliance with NRC
regulaticns c uld be mere readily. demonstrated.

I. Another Shakeuo in Revicn IV,

i

Notwithstanding the NRC staff's 12 March 1957 conclusion
that none of the alleged instances of improper Region IV

management pressure on NRC inspectors was "significant in ter=s
of any direct a verse impact en plant safety,"189 the body ofd

the report made it clear that there were serious problems with

! 187 Transcript, Comanche Peak Resp nse Team Program, 2
| April 1987, pp. 12-13.
;

! 18d Ibid., pp. 39-40,

189 eport of the Comanche Peak Report Review Group (CPREG)R
| (EDO-002475), 12 March 1987, p. 4-1.

(
,

i
,
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Region IV's management. On 24 July 1987 the NRC announced
major changes in Region IV ato make this office one of our best
field offices.* One of the NRC Chairman's assistants, was made

Deputy Regional Administrator. The NRC said additional staff

posit. ions were being allo:ated to Regien IV to attract

qualified technical and reactor safety ope:ialists.*
-

J. Further Slippage in the C0mpletion Date
i

On 28 January 1986, the NRC rep rted that during a routine

review the Comanche Peak construction permit was found to have

expired on 1 August 1985. After this awkward dis:cvery, TU was

cbliged to stop work and ask for an extension, which was
granted by the staff on 10 February 1986. On 2 F.sy 1986, the

Licensing Board a :epted a CASE cententien regarding the lapse
of the constru:: ion permit, which initiated a new proceeding.

That proceeding is still going en in parallel with the main ,

operating license case.

As design review aro:ressed, the C0mmission c.rew m rer . .

cautious about the completion date. In July 1986, Chairman

Tech wrote Congressman Bevill: "The magnitude of the Plan and
associated efferts have perhaps been underestimated and the
schedule...has slipped somewhat..." 1

In October 1986 the NRC rep:::ed that, ac Ording to TU's

filings with the Securities and Exchange Commission, the plant t
;

could not be ready for commercial operation by summer 1988.
The Bevill Report for the fourth quarter 1986 states the
Company "underestimated (no 'perhaps,' this time) the magnitude
of the Plan and its associated activities. As a result, the

schedule has slipped.... Based on (the Company's current)
astimate, commercial operation could be achieved in early
1989.... Stone & Webster (will) develop actica plans to review 4

.

I

1

I

i

$
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100% of safety related systems..." Stone & Webster is reper:ed

as also addressing pipe supports, Ebasco is looking at cable
tray hangers and conduit supperts (both with Impell) and HVAC,

and Impell as also looking at equipmen; cualifi=ations.

K. NRC Region IV Inspe::icn Reports for 1985-85

NRC inspe :icn reports for this period showed that

adheren=e to procedures remained a major weakness of the
proje::. One inspection revealed that cabinets and mo:Or

c :ntrol centers which were supposed to : ntain 64 5 splices
00ntained 603 docu=ented splices, as well as 104 undocumented

ones.190

Another rep 0:: 2:n:1uded that the preventive maintenance
program "may have been frapmented...some scheduled FM

(preventive maintenance) items were not being done, and seme,.

c =penents did not have the app:0priate PM items identified and

scheduled upon turnover from construction to startup....it was
i not possible for the (resident inspe::Or) to reach definitive
i conclusions....The program appears to be missing the discipline

to re=.uire seecific FM items, and to recuire tha: they must be
i .

done....It remains unresolved whether or not an adequate PM
i program has been put in place..."191

Under normal circumstances, NEC inspection reports are

| issued within a month or two of the conclusion of the !

inspection. During 1985 and 1986, reports which were critical

of the Company were being issued by Region IV as much as six to
'

.

|

190Inspection Reper: 85-14.

191 Inspection Report 86-01,
t

I

t

!
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ten months after the completion of the inspection.192 As was

to come out in the hearings before Senator Glenn, it was Region

IV management's practice to * sit on" adverse reports until the

inspector had been convinced or badgered into toning down his

: mments. George A. Mulley, Jr., the author of the CIA rep:::

testified:

The conclusions that I reached were that: (1) Region IV
managers a::ed inappropriately : limit violations
assessed at Comanche Peak; and tha: Phillips (a Region :V
inspe :Or) was harassed and intimidated by Region IV
management in an effer 0 get him to downgrade er delete
his inspe=tien findings. (2) The Regien IV Quality
Assurance Inspe::icn Program, as implemented at C0manche
Peak, could not be relied on,gg evidence of the safe
constru: ion Of the plant...---

''82NUREG-1257, although it generally exculpated Region IV
managers, criticized these delays. :: mentioned :nspe :icn'

Reper: 85-07/05 which was released seven months after the
inspection, despite the NRC inspe:: Ors' .v.anual Chapter 0610
goal of 30 calendar days for reper: issuance:

1

This delay was one indication that there was something
wrong with the NRC inspe : ion program as it was being
implemented at the site. (p. 3-3)

.

| 193 The NRC investigation rep::: concluded that Thomas
Westerman, the NRC Region IV Comanche Peak group leader as of
mid-1985, had * established a higher than normal threshold for

,

assessing violations at CPSES. While at another plant he migh
,

have been more liberal in citing violations, he stated that at
,

: CPSES he was being very ' tight' to make sure violations were
absolute.ly correct. Because CPSES was in a contested hearing'

before f.fo ASLB, Westerman did not want to write violations the
utiliti vauld argue were technically interrect. He believed

i that vty;d create unne:essary paperwork and could even raise
i quest;.ns regarding Region IV's technical competency." Report

of Investigation, File No. 86-10, 26 November, 1986.

|
>
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L.- Current Status'

L

!

1 The Company is carrying out a Corre :ive Action Program ;
d |

(CAP) to bring the plant into demonstrable conformance with,

requirements. This involves substantial hardware modifications

and bringing the plant and its dc=cmentation into congruence.

The CPRT, which consisted of a Design Adequacy Program and a'

Quality of Construction Program, has been moved to the

backgreur.d. The Cc=pany informed the NRC that the "design

validation" conducted under the CAP "cbviated the necessity to

,

continue the evaluation ihase of the CPRT Design Adequacy
, .

j Program."3..*#* I

.

The entire design package -- in the guise of Cententi=n 5;

i
,

en design quality assurance -- will have to be litigated anew t

before the Licensing Board. The schedule is organized around ;
'

the CPRT Collective Significance Reper: and the eleven Project'

1

i
; Status Reperts that are the product of the CAP. Three of these ;

!
! Proje: Status Reports indicate that 5,621 cf the 12,020 large

bore piping supports, 1,896 of the approximately 6,630 small

! bore piping supports, and 874 of the 7566 cable tray hangers
!

I.
i

,

194 Letter W.G. Counsil to U.S. NRC, 20 August 1987. This
,

letter describes the CPRT and CAP and how TU sees the: ,

! connection. The CAP "includes a ecmplete design and hardware ;

| validation program of the safety-related and selected non-
i

; safety-related portions of CPSES" with the exception of the
' Westinghouse-supplied nuclear steam supply system and other ;

vender-supplied items. The scope is divided into 11
! disciplines (Mechanical; Civil / Structural; Electrical; -

'
; Instrument & Control; Large Bore Pipe Supports; Cable Tray

Hangers; Conduit Supports for Trains A, B, and C larger than 2i

inches; Conduit Supports for Train C smaller than 2 inches;'

HVAC; and Equipmwn: Qualification). The results of the CAP
! will be reported in 11 Project Status Reports for these
| disciplines. Five of these have now (February 1986) been

submitted.
,

;

i

t

|

|

[
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required modification.195

The Licensing Board has said that in evaluating these

documents it will assume that the "historical QA/QC programs

fer design and =cnstruction have broken down. 195 The Board

noted the similarity with'the Diablo Canyon case and cited an

Appeal Board opinion in that case in which the Appeal Board
said the issue was *whether, in view Of the conceded weakness

cf the... design quality assurance program, the applicant's

verification efforts demonstrate tha: the safety-related

s: uctures, systems and co=penents are preperly designed." The

B ard further cited with approval the Appeal Board observation

that the Diablo Canyon design was ultimately subjected *:0 a

measurably greater level of scrutiny than eculd have been
provided by a quality assurance program 00mplying with Appendix
B." The Board observed it may be even harder to demonstrate

the adequacy of finished construction at Comanche Peak. :: is

evident that the Company will labor under a heavy burden.

Recent events Continue to stretch cut the Company's

schedule. In a 22 January 1988 letter,197 the NRC staff
informed the Company that it could not, as it wanted to, drop
the CFRT root cause analysis of past errors. The NRC staff
also told the Company that it would have to develop and carry

195 orrective Action Program, Proje : Status Report, LargeC
Bere Piping and Pipe Supports, p. 5-24; Corrective A : ion
Program, Project Status Rep 0rt, Small Bore Piping and Pipe
Supports, p. 5-24; Corrective Action Program, Proje:: Status
Report, Cable Tray and Cable Tray Hangers, p. 5-20.

196ASLB Memorandum and Order (Litigation Schedule), 18
November 1987. See also Transcript, Prehearing Conference, 2-3
November 1987.

197 Letter to Willian G. Counsil f c: Stewart D. Ebneter,
CPSES Licensing and Corrective A:: ion Programs, 22 January 1988.
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out a new pre-operational testing program because most of the
previcus test results have been invalidated by subsequent
design changes and repairs.

!
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,

X. CONCLUSION |
!
>

,

The fundamental issue addressed in this report is whether [
,

t

i TU is at fault for not having ebtained an NRC operating license

for Unit 1 at least by early 1965. My conclusion is that it .

;

; is: TU should have been able by that date to : mplete the plant
:

in compliance with regulations, and to have demonstrated tha.

compliance to the satisfaction cf the NRC Licensing Board and:

licensing staff. C:her plants whi:h commenced construction a:
,

the same time as Comanche Peak were able to do this. The>

Company failed to gain the approval of the Licensing Ecard and
subsequently the iicensing staff because of the discovery of
real, and serious, problems with the design and constru : ion of

,

the proje:t. These. problems were : nfirmed in later reviews.
Major efforts -- in:1uding extensive modification of equipment
-- have been, and are being, made :: bring the proje:: into

1 : =pliance with NRC regulations to make it eligible for

]
licensing. ,

i

e

A. Does the NRC Regional Inspectors's Performance Ex:use'

I TU's Tailaref
;

An obvious question is whether, notwithstanding the legal !'

!
standard which holds the licensee responsible for the

performance of a proje::,198 TU was justified in relying on the'

i

. t
i

j 19 bin their 8 June 1981 Memorandum and Order (CLI-81-10) '

| on the previously cited Federal Tert Claim of General Public
!

Utilities Corp., the NRC commissioners said, in rejecting the
contention that claimants were entitled to rely on NRC reviews

i

; of construction and operation:
,

| The claim is without merit. The claim is at odds with the*
I

i regulatory framework flowing f cm the A Omic Energy A of
1954, as amended. Within that framework, the regulated c

'

| industry (i.e., the licensees and their suppliers and ,

contractors) bears the primary responsibility for the' ,

!
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NRC's initially favorable appraisal of the proje : as a sign

that the pre,4e:: was en the righ: track. Up to 1963 (and to an

extent, even in 1984) the NRC inspe : Ors did, after all, find

that the CA fun::icn was adequately organized and that the QA

personnel were dcing an a::eptable job. Should the utility

have Icoked behind these . iud:ments?.

The answer is that it sh uld have. The reasons for this

are threefeld. First under the federal system of safe:v.i

regulation, the utility has always been resp:nsible for

assuring the quality of the plant. The utility is responsible

for deve10.in and carrv.in out a quality assurance ere: ramv v .

which ensures that the plan is designed and construered in

ac: rdance with the NRC's safety requirements. The regulations
'

covering these responsibilities have been in place since 1970,

and the utility was fully aware of them when it undertook to
'

build the plan .

, :
l

The se end reason the con.canv should have been more aler:.

is that the NRC's inspe :icns are only an overall sp0 -check en

the system and TU had to have known that they are generally nc:.

j conducted at a level of great detail. Consider, for exa=ple,

| the case of pipe supper:s. TU knew that the NRC did not

actually check designs or repeat calculations, and that NRC

proper construction and safe operation of licensed nuclear
facilities. The Nuclear Regula:Ory C0mmission has the
statutory responsibility for prescribing licensing

i standards to protect public health and safety and for
I inspe ing industry's activities against these standards.

The Commission does not thereby certify to the industry
that the industry's designs and procedures are adequate to
protect its equipment or operations.

This is the understanding that prevailed when NRC issued
the license to operate TF.:-2, as it has f er more than 20
years of commercial nuclear power plant licensing and as
it continues to prevail today.

,
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inspectors typically were not expert in pipe support design.
The NRC inspectors only audited whether the installed pipe
supports matched the design. Before the 1979 accident at Three

Mile Island, and to a large extent thereafter as well, the NRC

inspectors took a fairiv. narrow approach to performin~v their
duties, leaving the initiative for assuring that the detailed

safety work was done properly almost entirely to the C mpany.
TU also had to have know?. that its own auditing of the site OA

effer;r a.ccarentiv involving four auditors for the entire
. .

pr $e:t a: the peak Of construction, did not provide f:: much
control. Finally, TU had to be aware from its conversations
with other utilities that, 00mpared with Other NRC regions,

Region IV tocx a fuirly "soft" appr:ach to its responsibilities
and therefere that the significance of Region IV's approval er

a: quiescence had c be sharply qualified.

The third aspect of the answer is that TU had :: have
be::=e aware that after 1979 NRC was demancing a much higher

level Of 00nfermance to OA regulati:ns than it had done

creviously. In part this was the result of the deficiencier!.

uncovered by the TM: accident. The tougher approach to

enforcement of the QA regulations was also the produ : cf the
design and construction deficiencies subsequently uncovered at
a number of construction projects. The Midland plant in

Eichigan had foundation and c.uality assurance rreblems which.

i led to much closer NRC scrutiny starting in 1978. The Marble

Hill plant in Indiana was found to have deficien: 0:n::ete and
safety-related construction was stepped in 1979. In 1980 NRC

discovered problems closer to home, at the South Texas plants,
which led to the replacement of Brown & Root on that proje : by

: Bechtel. (Brown & Root was of course the major contractor at
i

Comanche Peak.) The :immer plant in Ohio was extensively
;

( investigated when questions arose in 1981 about the conformity
,

of materials and welding to requirements, even though the plantl

i
-

.

|

t
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was very nearly ccmpleted. (Midland, Marble Hill, and Zimmer

were ultimately abandoned as nuclear power plants.) Seismic
) design errers discovered at Diablo Canyon in September 1981

pointed up the pcssibility of err::s being made in design as

well as in construction, and the absence of any NRC review of
detailed design. This led the NRC to ad=p: the practice of

requiring third-party design reviews before licensing a unit

for operation.

Tha: these problems were ushering in a : ugher NRC
approach := constru::icn and pre-operational inspe::icn sh:uld

also have been evident frc Chairman Palladine's testimony
before the House Interi : C ==1: ee on 19 November 1951. He

saidt4

: believe that an effe::ive quality assurance p cgram is a
vital element in the management of activities that must be
ace:mplished during the design and constru::icn of each
nuclear power plant. Quality assurance should be used as

! I a formal management 001 to attain the mutually
complementary goals of. assuring tha: the design is corre::4

and tha: the plant is constru::ed in full ac crd with the
design...

,

After reviewing both industry and NRC past performance ini

j QA, I readily acknowledge that neither has been as
effe :ive as it should have been in view of the relatively

i large nu=ber of ccnstructien-related deficiencies that
have come to light....! hope that our testimony today will
demonstrate NRC's resolve to deal forcefully with

reveal.II*cn-related deficiencies and the QA problems theyccnstru--i
,

Equally significant was the statement by the NRC Executive

Director for Operations, the head of the NRC staff, that:
i

l
.

199 earing on Quality Assurance in Nuclear PowerplantH<

: Construction, Subecmmittee en Enerpy and the Environment,
Committee on Interior a.*.d Insular Affairs, U.S. House of
Representatives, 19 November 1981, pp. 4-5.

,

i
t

!



___ . .

:
,.

,
.'

.

<

,

15 February 1988 Page 140

i

there have been serious quality assurance breakdowns with
broad repercussions at Marble Hill, Midland, **mmer, South
Texas, and Diablo Canyon construction sites.26D

On "immer, the Executive Director said "Before the plant can be i

licensed a comprehensive quality confirmation program will have

to be condu: ed and identified pr:blem areas resolved. 201 73,

Executive Dire:: : wen: en to state that most of the problems: ;

can be traced to failure of quality assurance due to
ineffe::ive managemen: 0:ntr:1 ef the QA program. There
are a myriad of ex uses and reasons why management fails.
Some are explicit failures of performan:e or lack of
attention. C her failures rising from p :: attitudes and
perceptions are difficul: to identify. The NRC canno

tolerate these defe::s bg;;duse of their p :ential impa :
in terms of publi: risk. u

These hearings were closely covered by industry organizations .

and the trade press. ;

r
.

Even if TU missed the Interier C =mittee hearing, it

undoubtedly heard about the NRC Chairman's speech (and probably
i top C =pany officials heard it in person) to the annual meeting

| of the A:ccie Industrial Forum, the nuclear industry trade
a

association, on 1 December 1981, when he said:

.

I want to make a point of fundamental and critical
importance....

.,

If the nuclear industry does not do its part, no amount of
regulatory reform will save it from the consequen:ss of i

its own f ailures to achieve the quality of construction ;

and plant operation it must have for its own well-being |4
'

and for the safety of the public it serves....
1
1

200 Ibid., p. 89.

: 2 0 l t b.i d. . , p. 92...
,

,,

]
202 ! bid., p. 8.

.

.

1

1
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Based en the quality assurance failures that have recently
ecme to light, I am not convinced that all of the industry
har been doing its part....

There have been lapses of many kinds -- in design analyses
resulting in built-in design errers; in poor constru::icn
practices; in falsified documents; in harassment of
quality con:::1 personnel....

During my first five m:n:hs as NRC Chairman, a number of
deficiencies at s me plants have come to my attention
whi:h show a surprising lack cf professionalism in the
constru :icn and preparati n for operation of nuclear
facilities. The resp:nsibilities for such deficiencies
rests squarely en the shoulders of management....

I don't mean := absolve the NRC of its per'.icn cf
responsibility at all. (In a sense, every deficiency that
is identified er finds its way into a plan er its
cperation can be viewed as an NRC failure as well as an
industry failure.)

,

I intend that NRC examine regulatory pelicies toward
quality assurance. The industry would also de well to
examine its managerial policies toward quality assurance
(QA). One can ask a number of questions about management
attention to QA, but the most important is, dees senior
management back up the QA c:aff in a way that lets
everyone concerned understand that it means business?

I suggest that, just as all utilities have certified
independent financial audits of their fiscal a::ivities,
so should they have certified indepandent performance

auditsoftheirQAactivities....Ifutilitiesdon'tdgv,3
these audits themselves, we may have to require them,

The utilities which performed well during this period were

sensitive to this emphasis on QA. There is little sign that TU

took a hard look at itself after the problems at other plants

had be =me manifest.

203 Remarks by Nun:io J. Palladino, Chairman, U.S. Nuclear
Regulatory Commission, at the Atemic Industrial Forum
Conference 1981, San Francisco, California, 1 December 1981.

_ - _ _ _ _ . ,.
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|

1

B. The Failure to Gain NRC Approval Resulted from the

Company's Questionable Design and Construction Practices

The Company's f ailure to adhere in design and construction

.to the procedures set forth in the regulations, and the many

unanswered questions about design deficiencies, left the

Licensing Board with substantial doubts about the adequacy of

the Comanche Peak design. In my view, the Board a::ed properly

and reasonably. In its December 19E3 decision it legitimately

could have denied the Company an operating license for Uni: 1

on the grounds that the utility had not shown thet it had

satisfied NRC regulations, which would have placed up:n TU the

legal burden of persuading the Commission to reopen the

pro:eeding. Instead, the Board allowed TU to dire::ly

supplement the shorteemings of the record by means of an

independent design review.

The NRC staff sent in the Technical Review Team in 1954 to

resolve, as quickly as possible, the questions that clouded

Unit 1 licensing -- the Board's decision on quality assurance

in design, the results of previous inspections, the numerous

allegations of improper design and construction, and concerns

about the Company's attitude toward its own inspectors. As

more problems emerged, the staff's look at the plant naturally

became more intensive. The large application of NRC staff

resources was not intended to put roadblocks in the way of

licensing; it was rather an effort to clear the way for an

operating license. In the end, however, there were simply too

many important deficiencies for the NRC licensing staff to

allow the project to proceed to operation. These deficiencies,

together with the Company's initial reluctance to acknowledge
the problems, led to a loss of confidence in the Company's work
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.

on the part of senior NRC staff officials. These were '

com; sten and responsible persons who by no stretch of
'

i

; imagination could be regarded as hostile to :ne goal of

licensing Unit 1. The C =pany's p chlem was that it performed
i so poorly that it lost neir confidence.

It is important to underline that the delay in Comanche

Peak's licensing was caused by the Company's failure to build

Comanche Peak in ace dance with NRC safety regulations and

established pra : ice. This was not a case of an unusually

detailed NRC review turning up problems which would be

overlooked by a n rmal review, but rather of a proje:: which

attra :ed closer s: utiny because of the unusually extensive

design and c:nstrue:10n pr:blems which came : light.
'

,
r

a

!
'

C. C:her Nuclear P :fe::s Managed :: Deal Satisfa::::ily

with Tightening Safety Standards f
'

s

There is no questien that building a nuclear plant in the

late 1970s and early 1950s was a very demanding undertaking.
To ene extent c: another, all builders ene untered industrial i

and financial difficulties, and they had to ace mmodate tighter

enforcement of safety standards than they had expe=ted. They
Ihad also to ace:mmodate a number of new c: revised standards,

some of which they could ne: reasonably have foreseen.

Nonetheless, TU's difficulties were the result of the

Company's failure to meet the performance standards of the
}

nuclear industry which numerous other utilities were able to

meet and TV's failure is not excused by events beyond the
'

Company's reasonable control,
f

Comanche Peak should have been able to c==plete j

-, - - - - - ._- _ -.._ - .__ . _ _ - -
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construction, by the end of 1984, cf a plant in full

conformance with NRC regulations, while a :ommodating all the
changes in circumstances in the 1975-1984 period. Most

contemperaneous plants were able to complete constru::Lon in
less time and handle the changing safety standards

satisfa::Orily.204 The differen:e is that the sue:essful
utilities prepared themselves more effe::ively for the work
before them and took a more forth: ming approach to satisfying

safety requirements.

D. A Major Fact 0r In TU's Failure Was Lack of Managemen
Experien:e with Commer:ial Nuclear Pr jects

One of the basic pr:blems with Coman:he Peak is that the
C:mpany's management had no experien:e with the design,
constru::10n er Operation of : mmercial nuclear power plants
and that the Company did not organize itself for building a
nuclear plant. This problem was ::mpounded by the C:=pany's
misplaced self-confidence which led it to disregard the
warnings of censultants and its own ;A crgani:atien and to try
to elbow its way past all difficulties. In the absen:e of
experienced management, which the C =pany did n:: Obtain until
1985, it is doubtful that the Company could have built a plant
which fully complied with NRC requirements.

TU's archite:t-engineering firm (Gibbs & Hill) had

designed only one previous commercial nuclear power plant in
the U.S., and its constructor (Brown & Root) had only built ene

204 Consider, for example, San Onef re 2 and 3, and the
three Palo Verde plants -- which are roughly of the same type
as Comanche Peak and were buil: contemporaneously. San Onofre
2 was begun in mid-1974 and loaded fuel in early 1982; Palo
Verde 1 was begun in mid-1976 (C.rst een: rete in November 1976)
and loaded fuel in January 1985.
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station.205 Highly experienced contra :::s might have

compensated for an inex"erienced utility. An experiencedr .

utili v mi-h have made up fer the sh::::cmings of anv.

inexperienced archite: / engineer and builder. A nu: lear

proje:: with so little : lle::ive experience as C:manche Peak,

however, c uld n: have g:::en through the late 1970s and early

1980s without encountering sericus difficulties.

Comanche Peak required an extra dinarily .rge number of

design changes during e nstruction, apparently because the

detailed engineering design had n : been done well in the first

-lace. T: kee.: : the race of construction the C:::any then
r r. . . .

tried :: sh::: ::: the demanding and time censuming process for

handlinv desi n chanc.es mandated bv federal safe:v rec.ulations.v . .

The Company sh:uld have known a: the cutse: that by taking this
course it was assuming a real risk of sericus problems at the-

end of constru::icn. When the NRC tightened up enfer:ement of
its regulations as a result of unfortunate experien:es at a-

'

number of c:her sites TU should have reevaluated its a.ce.rcacho

and insured that it was in full c =pliance with NRC

requirements. Instead, it igncred the warning signs, denied
that anything was wrong, and tried to push its way through to a
license.

TU does ne: seem to have learned frem the nearby example

of Houston Lighting'& Power's problems with its South Texas
plants. And when cutside firms pointed to problems at Cc=anche
Peak, the Company did not heed the advice to resolve the
problems. Nor did TU heed the advice of its own quality

assurance managers. It continued to ecmpound the problem.

205B&R was simultaneously working on the South Texas
Project for Housten Lighting & Power, but that project went
awry, with B&R eventually settling the lawsuit brought by HL&P
for about $750 million.

I
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,

Only when the NRO finally woke up and insisted on it, did the
)

j Company begin the by-then mammoth task of reevaluation and
' --- e: tion. The Company could hardly have done more than it
:

| did to bring about the troubles it eventually encountered in

trying to get the plant licensed.
'
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Appendix A List of Aeronyms

ACRS Advisory C0=mittee en Reactor Safeguards (NRC)

AIC A:Omi: Energy C0mmission

ANI Authorized Nuclear Inspector (ASME)

ASLA3 AOmic Safety and Licensing Appeal Board

ASLE A::mic Safety and Licensing Bol;rd

ASME American 50:iety of Mechanical Engineers

AWS American Welding Sociaty

SEPC Era: s Ele::ri Power Cooperative, Inc.

S&R Erown & R00:

CASE Citi: ens Association for Sound Energy

CAT Constru::icn Appraisal Team (NRC)

03&I Chicag: Eridge & Iron

CFG Caseload F:re:asting Group (NRC)

CFP Caseload Fere:asting Panel (NRC)

CMC C =p:nent M0dificatien Card

CP Construction Permit

CPRT C:manche Peak Response Team
DAP Design Adequacy Program (CPRT)
DCA Design Change Authorization

DC/DD Design Change / Design Deviation
DC/DDA Design Change / Design Deviation Authorization
DE/CD Design Engineering / Change Deviation
EQ Environmental Qualification
G&H Gibbs & Hill

HVAC Heating, ventilation, and Air Conditioning

IAP Independent Assessment Program (Cygna)
IDVP Independent Design verification Program

IE Office of Inspe::Lon and Enforcement (NRC)

IEEE !nstitute of Ele::rical and Electronic Engineers

ISAS Issue Specific A: tion Plan

MAC Management Analysis Corporation
NCR N0nconformance Reptri

_ _ __ ._
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1

NRC Nuclear Regulatory Commission

NRR Office of Nuclea: Reactor Regulation (NRC)

NSSS Nuclear Steam Supply System
,

OI Office of Investigation-(NRC)

0A Office of Inspe ::: and Auditor (NRO)

: CL Operating License

QA Quality Assurance
;

Q: Quality Cont:01

SALP Systemati: Assessment of Licensee Performance

SRT Special Review Team
S&W Stone & Webster'

.

SWEC Stone & Webster
TMI Three Mile Island

.
TMPA Texas Municipal Power Agen:y

1

TRT Technical Review Team,, .

TU Texas Utilities

| TUE Texas Utilities Electri: Company

1 TUG 00 Texas Utilities Generating Company
i TUSI Texas Utilities Services, In:.

| VD0 Vender Document Checklis:
,.
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REPORT ON

RURAL ELECTRIC COOPERAT!VES

prepared for

BRA OS ELECTR!C COOPERATIVE, INC.

Wace, Texas

by
O. Franklin R0gers

I EXPERIENCE

This report is prepared for Bra::s Electric Power

Cooperative, Inc., Waco, Texas and is based on the

experience of Southern Engineering Cc=pany (Scuthern

: Engineering) and my personal experience related to the Rural
Electrificatien Ac: (the RE Act), the evolution of the

nation's rural electric c0cperatives, the Rural

Electrificatien Administ:a:icn (RIA) Lean P:Ocedure and the
undivided jcint cwnership arrangements.

1

i

A. Scuthern Engineerine C0 meany Experience

Southern Engineering was founded in 1945 by five

engineers, among them Mr. 3. E. 3. Snowden. Before

! they founded Southera Engineering, these five men

worked for J. 3. McCrary C =pany. During 1935 and 1936

when the RE Act was written and passed by the United

States Congress, Mr. Snowden was the head of the

electrical engineering department of J. 3. McCrary

| 3
*

1
i

f
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C:mpany which was involved in the formatien of rural

electric c:cperatives and provided engineering services

to these cecpera:ives. Since the first day of the

founding of Scuthern Engineering, the majority of its

projects have p cvided engineering services to these

electric cecperatives. In a span of ever 40 years,

Scuchern Engineering has previded engineering and

architectural services to ever 300 electric
c cpera:ives. These electric cooperatives are located

in the fellcwing states: Alabama, Alaska, Ari:ena,

Arkansas, Colorade, Connecticut, Delaware, Florida,

Gec gia, Illinois, :ndiana, Kar..as, Kentucky,

Louisiana, Maine, Maryland, Michigan, Mississippi,

Misscuri, Nevada, New Hampshire, New Jersey, North

Carolina, Chic, Oklancma, Pennsylvania, South Carolina,

Tennessee, Texas, C:ah, Ver=0nt, Virginia, and West

Virginia. The engineering and archi:ectural services

i previded by Scuchern Engineering to the electric

cocperatives include: distributien design wc k plans,'

|
financial forecasts, retail rate studies, whclesale

rate studies, headquarters design, data processing,!

pcwer supply studies, negotiatiens to cbtain bulk power

supplies and jcin: cwnership of generation and
J

|
transmission facilities, transmissien, distribution and

e

substation design, pcwer requirements studies, mapping,

communications, television receive enly (TVRO), lead

2
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i

management, load research, supervisory control and data

acquisition (SCADA), water and sewer, work c der'

inspections, forensic engineering, and to assist these ,

electric cecperatives in obtaining financing ficm the
Rural Electrificati0n Administration (REA) by preparing

'

the required studies evaluating the ecen:mics of
iconstructing their proposed facilities,

Scuthern Engineering has a long history of leadership

in developing power supply c ncepts for rural electric

cooperatives. Southern Engineering has evaluated a
i
5variety of power supply eptiens including self-cwned

generation, purchases f:cm c:her utilities, and
'

jointly-owned generation and transmission facilities.
*

Scme of these nave involved studies of c:nstruction of
'

transmission lines c: acquisition of transmissiori

service (wheeling). Southern Engineering has provided

the loan support services fc: power supply pecjects

resulting in bl.'. liens of dollars in loans to its

clients. Southern Engineering was instrumen:al in the

fermation of pcwer supply at:angements f : Gsc

c0cperatives such as: Suckeye P0wer, Inc. (CH),

Alabama Electric C Operative, Inc. (AL), Ogle:norpe

Pcwer Cc:poration (GA), Central Electric Pcwer

Ceeperative (SC), Semincie Electric P wer C:cperative

(FL), South Mississippi Electric P0wer Association

3
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4

(MS), Old Dcminicn Elec::ic Ceeperative (VA), Wabash |

Valley Elect !c Cecperative (IN), Allegheny Electric
,

Cceperative (PA), Sc:theast Texas Electric Cecperative

(TX), Sam Rayburn G&T, Inc. (TX), Tex-La Electric

Cceperative of Texas, Inc. (TX), North Carclina

Electric Membership Cceperative (NC), Kansas Electric

Pcwer Cecperative (KS), Big Rivers Electric Ccoperative

{ (KY), Scuthern Illinois Electric Cocperative (IL), and
Saluda River Electric Ceeperative (SC).

1

B. Excerience of O. Franklin Recers

J

! received the degree of Bachelc cf Industrial

Engineering f cm the Gec gia Institute of Tecnnelegy in
"

1955. Upcn graduation f::m Gec gia Tech, I served

three years as an efficer in the United States Navy,
af ter whien I began wc: king fc: Scu:hern Engineering in

1958. Curing my 30 years of empicyment w!:h Scuthern

Engineering, I have held the fcilewing positions:

engineer, Retail and Whclesale Rates Department Fead,

Vice President, Executive Vice President, and I am
i

currently the President of this firm. Curing my career
.

?

! I have ccnducted numerous rate studies for public pcwer

sys: ems, bc:h rural alectric eccperatives, and i

municipal electric systems. I have prepared c: I

participated in the preparation of numercus ecs: of

4
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:
;

,

1

I service studies of investor-cwned utilities, rural

electric cooperatives, and municipal electric systems.:

i

| I have participated in wholesale rate and contrac
,

| negotia: ions w!:h over 30 investor-owned utilities in

seme 19 states. I have participated in negotiations to
<

ebtain undivided joint ownership of generation and
;

transmissica facilities fe my clients with the

! investor-owned electric systems. I was the lead
i

i negotiator for clients in obtaining undivided joint
;

ownership in the states of Georgia, North Carolina, and

South Carclina. I have prepared or participated in the
.

'

preparation of nume:cus power supply feasibility
4

| studies. I was inst:umental in the formation of

Oglethorpe P0wer Cc:p :ation in Gec:gia. I have

assisted clients in obtaining leans f:cm the Federal
!

Finance Bank (PTB) :n:Ough the RCA guaranteed Ican

| program.
J

|

I have testified bef re the Federal Energy Regulatory
,

[ C mmissi0n (FERC), and several state public service
!

commissions as a rate expe::. I have testified before
.

! the A:0mic Energy C:=m:ssi:n (AIC), n:w the Nuclea:

! Regulatory C:mmissicn (NRC), On issues related to anti-
.

trust matters.
:
i

e

:

i

;

I 5
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II DEVELOP. MENT OT THE RURAL ELECTRITICATICtl ACT 'RE Act) OT ,

t

1936

In 1879 Themas Alva Edisen inven:ed an incandescen: lamp !
L

,

which burned centinucusly f : two days. He next invented a

bulb which would burn f:: several hundred hcurs. In 1882 he

Icpened the Pearl 5::ee: Station, which generated and

delivered pcwer th:: ugh:u: New Y::k's icwer .Manha: tan

district, thus providing the first "Central Station Service"

f:: street lighting and hcmes. Hence, part of America, the

cities, entered int the 20th century with electric power.

H: wever, the et.her phr: cf America, rural America, was left

behind in the 19th century withcut the benefits of
.

electricity enjcyed by city dwellers. Ru:al Americans were [
j

| Old that it was nn: ec:ncmical :: previde electricity to

]
them because there vculd be ne pr:fi :: the inves:::s. The 7

rural citi:en suffered the hardships of being wi:heu: ;

1

elec::ici:y as stated by Ser.a:o: Gec:ge W. Nctris of

i

| Nebraska, cne of the e:-spensors of the Rural

Elec::ification Act:
a

I

I ' had seen first-hand the grim drudgery and

grind which had been the ce==en lot of eight

generations of American f ar a wcmen. I had

' seen the tallow candle in my cwn h =e,

6'

]
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.

| folicwed by the coal-cil lamp. I knew what

it was to take care of the farm chores by the

j flickering, undependable light of lantern in

j the mud and cold rains of the fall, and the

snow snd icy winds cf winter.
;

I "I had seen the cities gradually acquire a
a

night as light as day.

,

"I could clcse my eyes and recall the
3

innumerable scenes of the harvest and the

unending punishing tasks perf::med by,

hundreds of thcusands of w men, growing cid

prema*,urely; dying bef:re thei: timer

! conscious of :ne grea: gap be: ween thei:

lives and the lives Of these whcm the
!

| accident of bit:h : choice placed in :he

: wns and cities.
,

1

I
\

i "Why shculdn't I have been interested in the

emancipation of hundreds cf thousands Of farm'

w: men?"1
i

i

i
-

3 Micnard A. Pence, Edit::, The Next Greatest Thine,*

National Rural Electric C0cperative Ass: cia :On (NRECA),
Washington, 1984, p 13.
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If a rural ecmmunity was fortunate enough to have access to

electrici:y, the ecs: was several times higher than the ecst
3

; cf electricity paid by their urban counterparts. On August

11, 1933 when Presiden: Recsevel: dedicated the lines of

Lama: Elect:ic Membership Cc:peratien in Barnesville,
,

; Gec gia, he stated:

:
!

,

"There was only cne disec: dant note in that

firs: stay of mine a: Warm Springs: When the
j

; first-et-the-month bill came in for electric
;

light fc my little cottage, I fcund that the
i

;

| charge was 18 cents a kilcwatt-heu: - about
i
?

fcur times as much as : paid in Hyde Park,

New Y::k. That started my long study of

p cper puclic-utili:y charges fc: electric
curren and the wncle aubjec: cf ge :ing

,

electricity in:c farm hcmes."-

Because cf the perscnal experiences of President Recsevelt

and thcae of Senator Nctris and Representa:ive Sam Rayburn

of Texas, a bill was in :cduced in Congress calling for a

permanent REA. The RE Act became law en May 21, 1936 when

it was signed by Presiden: Reesevelt.

3
Ibid, p 77.*
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Some of the important milestones of the development of the

RE Act are:

"1. 1935. The Rural Electrification Administration was
created by Executive Order 7037 on May 11 under

authority of the Emergency Relief Appropriation Act of

1935, approved April 8, 1935 (49 Stat. 115).

"2. 1936. Statutory provision for the agency was made in

the Rural Electrification Act (RE Act) of 1936,

approved May 20 (49 Stat. 1363; 7 U.-S. Code, Chapter

31).

"3. 1973. On May 11, the Rural Electrification Act was
amended to establish a revolving fund for insured and

guaranteed loans under Title III (87 Stat. 65; 7 U.S.C.

931-940]."3

A copy of the Rural Electrification Act of 1936 {7 U.S.C.
901-950b) with Amendments as approved through December 22,

1981 is attached to this Report as Appendix No. 1.

3 The Rural Electrification Act of 1936 with Amendments as
Approved through October 30, 1986.

9



Executive Order 7037 which created the REA stated the

following duties and functions of the REA tc be executed and

performed by the Administrator:

"Tc initiate, formulate, administer, and

supervise a pecgram of approved projects with

respect to the generation, transmission, and

distributica of electric energy in rural

areas."

The Administracer was authori:ed to the extant necessary to

carry cut the provisiens of the Executive Order to require,

by purchase or by the pcwer of eminent demain, any property

or any interest therein and improve, develop, grant, sell,
lease (with or without the privilege of purchasing), or

otherwise depose of any pecperty or interest therein.4

The RE Act was approved by tne Senate and'the Ecuse of
j

Representatives en May 20, 1936 and signed by President

Recsevelt on May 21, 1936. A ccpy of "History" and

"Chronology of Legislative Changes, Rural Electrification
Act of 1936, 7 U.S.C. 901-950b" from "A Brief History of'

Rural Electric and Telephone Programs" published by the
|

.

4 Establishment of the Rural Electrification
j Administration, Executive Order, May 11, 1935.

I 10
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1

Rural Electrification Administration, United States

Department of Agriculture, revised December, 1986, is

attached herewith as Appendix No. 2.

III DEVELOPMENT OF RURAL ELECTRIC COOPERATIVES

In the 1920's and early 30's this nation was a study in

contrast, one portion of the nation, the cities, used
electricity to provide lighting and power to perform the
back breaking work which used to be done by human beings,

the other portion, the rural areas, without electricity

lived in relative darkness.
.

Lives in the rural areas during that period were hard
,

compared to the lives of their brothers and sisters who
lived in the cities, or compared to cur lives today. During

[
that pericd, there was no electric light; kerosene lamps

,

were used for reading at night. Cooking and heating were
i
I

provided by wood burning steves, cows were milked by hand!

which was hard work and time censuming. The:e was no
j

running water, hence no indcor plumbing.

There was no wash and wear clothing at that time, and almost

all clothing required starch before ironing. The Department

of Agriculture has cbserved that "Ycung women t0 day are not

aware of the origin of the werd "iron" as they press clothes
I
t

11
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with light-weight appliances of aluminum or holicw stainless

steel."5 In these days the farm wives ironed their clothes

with a six- or seven-pound wedge of iron which was heated on

the wcod stove. As described in Robert A. Caro's The Path

of Power, the Years of Lyndon Jchnson:

"Nevertheless, the irons would burn a woman's

hand. The wecden handle or the potholder

would slip, and she would have searing metal

against her flesh; by noon, she might have

blister atop blister - en hands that had to

handle the rag that had been dipped in salt.

Ironing always tock a full day - often it

went on inte Tuesday evening and a full day

of lifting ar.d carrying six- or seven-pound

leads was hard en even these hardy Hill

Ccuntry wcmen."

The wcmen of the Hill Ccuntry of Texas, as well as the wcmen

in other rural areas all over the nation, called the

instruments they used every Tuesday "sad irons."

Life in the rural areas during the first half cf this

century was nothing but "drudgery." In a speech before

|

5
|

Robert A. Caro, The Path to Pcwer, Randem House, Inc.,
New York, 1982, p 510.

12
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Congress, Representative John E. Rankin of Mississippi

described the "drudgery" a typical farm wife endured,

"burning up in a hot kitchen and bowing down over the

washtub or boiling the clothes over a flaming fire in the

summer heat." Representative Rankin also said, he

remembered, "seeing his mother lean over that hot iron hour
after hour until it seemed she was tired enough to drop,"6

,

Representative Rankin's description was familiar to the
mothers of the rural areas of this great nation at that .

time.

The drudgery of life in the rural areas during that period

was numbing. However, that was not the worst thing these

people had to endure. The worst thing was the despair

created by the lack of hope that they might improve their

lives by improving their economic condition. For example,

because their cows had to be milked by hand, rather than by

an electric machine, there was a limit to the number of cows

one could milk. This in turn limited the farmer's income.
Also, because there was no electricity on the farm, there

was no refrigeration to keep the milk cool. Farmers had to

travel to town in order to purchase ice which was used to

keep the milk cool. If there was no ice on any given day or

if the weather was too her for the ice to keep the
i

6 Ibid, p 511.
13
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temperature of the milk below 50 degrees fahrenheit, the

milk produced that day was not marketable and had to be
^

destroyed. The farm family then lost all its inccme frem

the sale of the milk that day.

The drudgery of r,eryday life and the despair of the people
-in the rural areas providod the spark necessary to start the

electrification of rural America.

The power companies concluded that there was little

financial incentive to provide pcwer to the rural areas. ,

The big pcwer ccmpanies estimated that it cest between

4'.,500 to $2,000 to build a mile of electric lines to serve

the rural areas. They also argued that there was

insufficient load in the rural areas to support such an

investment. They claimed that people in the rural areas

would use electricity only for lighting. According to the

pcwer companies, there was no profit in providing

electricity to the rural areas. Even President Roosevelt

had doubts whether electrificatica of the rural areas could
be acccmplished. President Rcosevelt was not convinced

! 14
,
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until he reviewed Mr. Morris L. Cooke's now famous "12- ,

minute memo" that the electrification of rural areas could
be acccmplished.7

n

A copy of the "12-minute memo" is attached herewith as

Appendix 3. Mr. Cooke later was appointed to be the first

Administrator of the REA.

President Roosevelt had two objectives in signing Executive

Order 7037 establishing the REA. The first objective was to

create jobs in the rural areas in order to relieve the

pressure of the Depression. The second objective, which

turned out to be one of his biggest accomplishments, was to

electrify the rural areas in order to improve the living
standard of the people in those areas. To this end he

sought and received $100 million for rural electrification

as part of a $5 billion public works bill.

During the first year of the REA, very little was

accomplished. Mr. Cooke, the first Administrator of the

REA, thought that the power companies would take advantage

of government loans and use their know-how to assist the

government in electrification of the rural areas. Instead,

the power companies conducted a study showing that with the

7 Donald H. Cooper, Editor, Rural Electric Facts American
Success Story, National Rural Electric Cooperative Association,
1970, p 57.
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available $100 million lean from the REA, they would be able

to electrify fewer than ene million farms. Mr. Cooke
a

determined that was insufficient. He then' assembled a team

of lawyers, engineers, accountants, and administrators to

assist in organizing the electric cooperatives.
!

The lawyers drafted a medel bylaw for the electric

cecperatives to adopt, the engineers established the design
of the electric facilities and assigned field engineers to

inspect these facilities to assure their quality. The

accountants develeped the acccunting systems which would be
.

used by the cooperatives.

Even with all the assistance from RZA personnel, the
,

electrification of the rural areas wculd not have been
successful without the devotion, trust, and honesty of the

pecple within the rural communities. In the beginning, the

REA required electric cecperatives to have a minimum of

three member-censumers per mile of line before it wculd

approve a loan. The organizers of the electric cccperatives

had to enlist their neighbors to sign up as member-consumers
i

of the cooperative.
;

I

In order to be a member-consumer in gecd standing, these

trusting people were required to pay a S5.00 membership fee,

without any assurance that they would have electricity. In

,

16
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the early 1930's $5.00 was a large sum of money to the

people in rural areas. These rural people trusted their

neighbors who organized the cooperatives, and in return the

organizers honored their trust. After the cooperatives were

formed, in a great many instances, the member-consumers

provided the right-of-way for the construction of lines and
assisted in the construction of those lines which brought

electricity to their homes and farms.

The cooperatives were formed based on the following

principles:

Offers open membership to all who can use its services,"'

without restriction as to sex, color, national origin,

religion, political affiliation, or other distinction.

Is democratically controlled, with each member having"*

one vote.

Operates on a non-profit basis by returning any net"*

savings on the basis of patronage ("capital credits" in
most rural electric cooperatives).

17
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Limits financial gain on share capital (rural electrics"*

do not issue capital stock, and they pay no interest or

dividends en capital credits held in the member's

acccunt)."3

The power ccmpanies did not give up easily. As the

cocperatives were being organized, the power companies used

a practice called "cream skimming" or building "spite

lines." Using this practice the pcwer ccmpanies built only

these lines to the areas which could be easily reached from

the existing lines of the power ccmpanies. This practice

left the cccperatives te serve the less sparsely populated

and difficult to reach areas.

<

Hcwever, even with all the cbstacles confronting them, the

electric cccperatives were formed. They built the lines to

distribute the wholesale pcwer they purchased frem the

f ederal government and pcwer companies. Hence, these

utilities were called distribution cccperatives. Because of

the formation of these distribution cccperatives,

electricity was available te rural Americans to light their
hcmes and have the convenience of electric appliances. But

more important was the use of electric mctors to help

perform the backbreaking farm 1. abor. Since electricity was

t

8 Ibid, p 57.
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then affordable and widely used to improve inecmes.and

productivity of these rural people, the demand for

electricity increased. Because of increases in the demand

of electricity in the rural areas, some of the distribution
cooperatives began to install small diesel engines which

were used to generate electricity in order to meet the

requirements imposed on the systems by their member-

consumers.

Distribution cooperatives are generally small organizations
which find it effective to join together in certain

endeavors. In order to meet the demand of electricity

imposed on the distribution cooperatives, these distribution
cooperatives formed generation and transmission cooperatives

(G&T Cooperatives) to investigate and obtain the lowest

possible cost bulk power supply to their member-consumers.

G&T Cooperatives are owned by their member distribution

cooperatives. The Boards of Directors of G&T Cooperatives

are either members of Boards of Distribution Cooperatives

and/or Managers of Distribution Cooperatives. There are

three types of G&T Cooperatives. They are:

1. "Paper G&T Cooperatives" are those which do not own any

generation or transmission facilities. They are formed

to represent the distribution cooperatives in order to
obtain a reasonable wholesale power centracts. They

,

4
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d

are also formed to investigate the feasibility of any

alternative which can provide a lower cost of pcwer to
i

i ts members.

2. The G&T C0cperatives which own only generation

facilities or transmission f acilities bt oth.

3. . The G&T Cooperatives which own both gene cn and.

transmissica facilities.

In 1937 two adjacent distribution cecperatives located in

Icwa decided to pool their resources and build a generation

facility. They decided to take advantage of econcmies of
,

scale by building a larger generator to meet their ccmbined

needs. They obtained the first generation lean frcm REA in

1937. Later, these twc Iowa distribution cccperatives

Iformed the C0rn Belt Pcuer Cooperative, a G&T Ccoperative.

Even though the first generation 10an was made by the REA in
-

,

1937, getting the pcwer ccmpanies to recogni:e G&T

cccperatives was no easy task. Scme pcwer ccmpanies did not

recogni:e G&T cccperatives until the early 1970's. The
i

j power companies atte=pted to ignore the G&T's by insisting
I

that their wholesale pcwer contracts be between themselves

and the individual distribution eccperatives instead of
;

i

between themselves and the G&T cccperatives. Also, in

20
|
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several instances when a G&T cooperative determined it would

be economical'for them, with loans from the REA, to

construct generation and transmission facilities, the

neighboring power companies would lower their wholesale

electric rates so that the project would no longer be

feasible. Rural Electric Facts, American Success Story

stated:

"In 1945 the REA Administrat0r Claude Wickard
|- told a House Interstate and Foreign Commerce

Subcommittee about eight separate cases in
,

which the mere consideration of a generation

loan had brought dcwn company prices. Prior

to consideration of a loan to Era:cs

Transmission Cooperative and Farmers
,

Generation and Transmission C0cperative, in

'

Texas, Mr. Wickard tectified, the average

rate charged cooperatives by Texas Pcwer and

Light Company was 11.2 mills. After the

i possibility of an REA lean arcse, the price
I

dropped to 5.6 mills. The rate of

Southwestern Gas & Electric C0mpany fell from

12.8 mills to 5.6 mills, Texas Electric

Service Company frem 12.5 mills to 5.6 mills,

|

i
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Central Power & Light Company from 13.5 mills to 7

mills, and Gulf States Utilities Company from 12.9

mills to 8.25 mills."9

Because of these tactics, there were not many generation and

transmission lcans made by the REA during the first two

decades of the life of the REA. Beginning in 1961, after

Mr. Norman M. Clapp became the seventh Administrator of the

REA, the age.ncy began to make large generation and

transmission loans.

The pcwer c0=panies had not abandoned their fight to stop

the operation of generation and transmission ecoperatives.
After the Hecsier Energy Division of Indiana's Statewide

Rural Electric Cooperative (Hecsier Energy) obtained a loan
;

and built its generatien and transmission facilities in
1968, Southern Indiana Gas & Electric Ccmpany filed suit

against the Ecosier Energy Divisien. After the Indiana

Supreme Court held that the right of Ecosier Energy Division

to operate generation and transmission facilities under
Indiana's Rural Electric Membership Corporation Act of 1935

had lapsed because of failure to use it earlier, Mr. Clapp

for the first time inveked Section 7 of the RE Act which
allows the Administrater to take over and operate an REA

financed facility in ceder to protect the government's

9 Ibid, p 71.
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,

investment. Later, the suit was settled; hence, Hoosier

Energy was able to operate the facilities. Mr. Clapp left

the REA in 1969.
r

.

From 1969 to the mid 70's, again, there were few generation

and transmission loans made by the REA. However, about the

mid 70's when the cooperatives forecasted substantial growth

in demand of electricity from their member-consumers, some

power companies started to give indications they were not

willing to construct new generating facilities to serve the
.

cooperative leads. As a result, the REA began to make ;

generation and transmission loans again. The generation and

transmission loans made by the REA during this period were ,

mcstly for joint ownership of generation and transmission,

facilities between the G&T cooperatives and the power
;

companies. The availability of the joint ownership -

alternative for generation and transmission facilities to

G&T cooperatives was enhanced because the Department of ,

Justice's review of the activities of the licensees of
nuclear generation facilities. Under Section 105, Antitrust

|
Provisions of the Atemic Energy Act, it was often de: ermined

that in order to avoid the creation or maintenance of'

r
i

|
monopolies in the electric industry by nuclear generation
licensees or avoid aiding anticompetitive practices, G&T

cooperatives and other public power systems should have
;

access to various types of coordination with the system of
l
|

23
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the licensee. This led to joint participation in nuclear

generation facilities for many G&T cooperatives. Also,

during this period, many power ccmpanies were having

difficulty raising sufficient capital to maintain their
construction pecgrams. Therefore, they were willing to

allcw the G&T cecperatives to obtain joint ownership not

only in their nuclear generation facilities but also in
coal-fired generation and transmission facilities. During

this period several G&T cecperatives were transformed frcm

so-called "paper G&T's" to G&T cccperatives which cwned both

generation and transmission facilities.

IV REA LCAN PRCCIDURES

REA lean pr0cedures are cutlined in varicus REA bulletins.
REA Bulletin 20-2 cn the subject of Electric Loan Policies

and Application Precedures, dated June 13, 1977 states,

among other things, the fc11cwing:

"Leans . shall not be made unless the. . . .

Administratcr finds and certifies that in his
judgment the security therefer is reasonably

adequate and such leans will be repaid within

the time agreed.

24
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"Generation and Transmission Facilities:

1. The initial construction of generation

facilities by distribution or power supply

borrowers, and of transmission facilities by

power supply bcr:0wers, only under the

following conditions:

"a. Where no adequate and

dependable source of power is

available to meet the consumers'

needs, or

"b. Where the rates offered by

existing power sources wculd result

in a higher ces: cf power to the

f consumer than the cost frem
i

facilities financed by REA, and the ,

amount of the power ces: savings4

that would result frcm the REA-
|
|

financed facilities bears a
i

l significant relationship to the

amount of the proposed REA loan."
;

1

j "Lien on Borrower's System: A first lien en

the borrower's total system normally will be

!

25
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,

required. It shall be in the form of a j

mortgage by the borrower to the Government or

a deed of trust made by and between the

bor:cwer and a trustee, satisfactory to the

Administrator.

"1. Where a borrower is unable by reason of
,

pre-existing encumbrances, or otherwise, to

furnish a first mortgage lien on its entire

system the Administrator may, if he
determines such security to be reasonably

adequate and the form and nature thereof

otherwise appropriate, accept other forms of
,

security.
'

|
,

; "2. To facilitate supplemental financing for
i

Act purposes, the Gcvernment's first lien may*

1

be shared where the Administrator finds that
' - this wculd be in the best interests of the ,

|

borrower and the Gcvernment." -

:

A copy of REA Bulletin 20-2 is attached herewith as Appendix

No. 4. A copy of REA Bulletin 20-22 (referenced in REA

Bulletin 20-2), Guarantee of Loans for Bulk Power Supply
! Facilities, is attached herewith as Appendix No. 5.

,

26
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REA Bulletin 20-6, Loans for Generation and Transmission

sets the policy for making such leans. It states the policy

as follows:

"Policy:

A. The Rural Electrification Administration

will make 1 cans to finance the initial
construction of generation facilities by

distribution or power supply borrowers, and

of transmission facilities by power supply

borrowers, only under the following

conditions:

"1. Where no adequate and dependable scurce

of power is available te meet the censumers'

needs, or

"2. Where the rates offered by existing

power sources would result in a higher cost

of power to the consumers than the ces: from

facilities financed by REA, and the amcunt of

the power cost savings that would result frem

tne REA-financed facilities bears a
significant relationship to the amount of the

proposed REA Ican.

27
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"The policy stated in REA Bulletin 111-1,

"Wholesale Contracts for Purchase and Sale of

Electric Energy," will be considered in

evaluating all power supply prcposals."

.

A copy of REA Bulletin 20-6 is attached herewith as Appendix

No. 6.

.-

When a G&T cccperative determines that it plans to apply for

a loan er lean guarantee for generation or transmission
facilities from REA, it will request the REA to begin a

power supply survey precedure. REA Bulletin 111-3 states

the REA's pclicy as fcilews:

! "Recuirement for Power Sucoly Surveys: A

Power Supply Survey is required prior to

acceptance by REA cf applications for loans

or lean guarantees for generatien and/or

major transmission where the facilities to be

!.

constructed would displace existing

contractual arrangements with a private power

company. No such application will be

accepted for consideration by REA unless (a)
,

f a Pcwer Supply Survey has been cc=pleted, or

(b) it is determined by the Administrator
,

|
t
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that completion of the Survey requires full review of

the application.

"Where a Survey is required, the applicant

shall provide a full description of existing
contractual arrangements for power supply, a

statement of any special problems, a general

summary of pcwer supply needs, copies of any

proposals made by the existing supplier, and

a summary of negotiations with the existing

supplier."

REA Bulletin 111-3 also cutlines the conduct of survey and

certifications required when survey precedures result in a

loan or loan guarantee by the REA. A c0py of REA Bulletin

111-3 is attached herewith as Appendix No. 7.

The G&T cooperative applying for a lean must have an up-to-
.I

date Power Requirements Study (PRS) which forecasts the

demand for electricity of its member distribution

c0cperatives. The G&T cecperative must also describe the

planned facilities and prepare a Serrower's Environmental

Report (SER) to determine the impact, if any, of the planned

facilities on the environment. It must also provide to REA

a copy of the policy approved by the cooperative's Board of

Directort regarding energy c0nservation.

29
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|

f

the G&T c0cperative must prepare a Pcwer Supply Feasibility

Study to indicate that in its cpinien the applicatien for a
loan meets one of two conditions specified in REA Bulletin

20-6. The cutline of the P0wer Supply Feasibility Study

shculd contain the following:

1. Describe the existing system.

2. The current bulk pcwer resources.

3. The propcsed bulk pcwer rescurces.

4. The forecasted recuirement of electricity.

5. The scurces and availability of fuels.

6. The prepcsed agreements.

7. Alternatives of bulk pcwer rescurces investigated.

8. The best alternative chosen.

9. The savinga, if any, cf each alternative chosen as

compared to the existing arrangement.

Power Supply Feasibility Studies should cover a period of at

least ten years frem the year in which the proposed
facilities bec0me commercially operational. Based upon the

forecasted pcwer cost of the alternative chosen in the Power

Supply Feasibility Study, the G&T c0cperative prepares a
Financial F0 recast for the same period sh0 wing the revenues

it will require frem its member distribution cecperatives.
The Scard of Directors of the G&T c0cperative should then

30
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approve the necessary resciutions sanctioning the Power

Supply Feasibility Study and Financial Forecast and

authorizing management to apply for a loan with the REA.

The G&T cocperative and its member distribution cooperatives

are required te enter into an all requirements contract

which requires the member distribution cooperatives to

purchase all their electricity for resale fr0m the G&T

cocperative. Withcut this agreement, REA will not approve

the loan. The REA considers the all requirements contract

as part of the security for the lean made, er guaranteed, by

the Federal gcVernment. The G&T cocperative must also

provide the REA a c0py of any agreements related to the

facilities such as the ownership agreement, cperation

agreement, and transmission agreement for the

Administrator's approval. All these agreements must be

previously app cved by tne Board of Directors of the G&T

cooperative.

The Administrator has the authcrity, at his scle discretion,

to approve or disapprove the 1can application of the G&T

cooperative. If the Administrator decides to approve the

lean application, the RIA will publish in the Federal
Register the intention cf the Administrator to T.ake such

10an. After the notice period expires, the Administrator

then approves the lean and any ass 0ciated agreements.

31
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After the Administrator's approval of the loan, the G&T

cooperative is assured cf the amount of money approved.

Ecwever, the entire amount of the lean cannot be taken down

by the G&T cecperative. The G&T cooperative can request an

advance of funds to cover only the amount necessary to meet

its construction expenditures each month. The interest of

the fund advanced each month can be fixed for the term of
the loan or for a shorter period at the option of the G&T

cecperative.

If the G&T cocperative exhausts the funds included in the

original loan, and the project has not been ecmpleted and

more money is required frcm the REA, the G&T cccperative may
,

,

| apply for an additional lean, called a "Deficiency Lean."
Generally, the G&T cooperative will have to go through the

same lean precedure as described earlier. When the REAi

| approves a loan for any construction project, it is the
I REA's policy to provide sufficient financing to ecmplete thei

project based en the ecenemic feasibility as then

determined. This is true for initial loans and deficiency
|
i

loans. For a joint ownership project, estimates of the cost
and time to ecmplete the project must ecme frcm the

| principal cwner or project manager.
|
|
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Once a G&T cooperative becomes a borrower from the REA, a?1

the contracts entered into by the G&T cooperative are

subject to the Administrator's approval. In joint ownership

arrangements the REA must approve all contract amendments

and all related capital financing. The REA vill hold liens

on all the assets of the G&T cooperative. Prior approval

from the REA must be obtained before a G&T cooperative can

use its general funds for construction of additions to
certain facilities, such as "ccmmunications, generation and

transmission facilities, other facilities in increased

dellar amount and potential generating sites up to S2

million." This is contained in REA Bulletin No. 103-2

attached herewith as Appendix No. 8.

The Administrator, at his sole discretion, has the

authorization to give a lien acccmmedation in order to allow

the G&T cooperative to borrow money from ether lending

institutions. Experience indicates that if the

Administrator disapproves a lean or loan guarantee from the

REA, he will also disapprove any lien ac00mmodation. The

evaluation of the recuest of lien accommodation is the same
as the evaluati0n used to approve er disapprove loans or

! Ican guarantee applications of the G&T cocperative. The

Administrator has approved certain lien accommcdations

related to pollution cont:01 facilities in order for G&T

| 33
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cccperatives to issue pcilution centrol bonds. These bonds

carry e.n interest rate 10wer than that of the guaranteed

loan.

V JOINT CWNERSHIP ARRANGEMENTS

Beginning in the early 1970's the Justice Department's

Antitrust Division conducted reviews under the antitrust
provisions in Section 105 cf the Atomic Energy Act. These

reviews were perfer=ed in connection with licensing
.

proceedings being conducted by the Atomic Energy Ccmmission

(new the Nuclear Regulatory Ccmmission). These reviews

concluded that without cc:rective license conditions most of
the nuclear generation facilities to be constructed by the

pcwer ecmpanies wculd create c: maintain mencpcly or

anticompetitive situations in the electric utility industry.
In seve:al instances, the Justice Department reccmmended

that the NRC include licensing conditions as part of the

license awarded to the power ccmpanies fer the construction

and operation of nuclear generating facilities. In some

cases, these licensing conditions gave the public power

systems, including G&T cccperatives, the cptien of ebtaining'

an undivided joint ownership interest in the nuclear

generating facilities. At leas cne licensing condition

..so gave public power systems the right to obtain an
undivided joint ownership in certain generating facilities,

34
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including coal-fired facilitier, to be constructed by the

power companies in the future.

As stated earlier in this report, in the 1970's the G&T

cooperatives forecasted substantial growth in the demand of

electricity of their members. Because of the oil embargo,

that created long lines at gasoline stations, substantially
a

higher prices'for gasoline and oil, led to the passaga of
the Fuel Use Act, and the curtailment plan of the Federal

Energy Regulatory Commission, the cooperatives wanted the

option of obtaining undivided jcint ownership in nuclear

generating facilities then under construction by the power

companies.

.

Many public power systems, including G&T cooperatives,'

obtained an undivided joint ownership in these nuclear,

generating facilities. Some of the reasons that encouraged

the G&T cooperatives to participate in undivided joint;

! ownership arrangements were:

:
4

| 1. To meet the future requirements of their members,
,

;

i 2. To avoid the substantial wholesale rate increases
,

: imposed on them during the early and mid 1970's,

3. To lower the cost of power,

35
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i

4. To diversify their fuel resources,

5. To assist the f ederal government's goal that the United

States be energy independent, and

;

6. To take advantage of the cpportunity to add small

increments of generating capability and yet at the same
i

time take advantage cf the econcmies of scale realized
,

in constructing large generating facilities.

Joint ownership arrangements are these which allow two or

more owners to each have an undivided cwnership interest in

the facilities as a tenant in con =cn. Each cwner is

entitled to his pro rata share of the output frcm the

facilities. With rare exception, the majority cwner of the

facility has the responsibility for the construction and
cperation and maintenance of the facility based on prudent'

!

I utility practices. The majority owner, usually a large

investor-owned electric utility, has this responsibility
because it has more expertise in the construction,

cperation, and maintenance of the facilities. Such utility'

constructing the nuclear facility invariably insisted on
f

| this role. In addition, the NRC has indicated it prefers te
.
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work with one entity that has full responsibility for the-
>

construction, operation,'and maintenance of the nuclear ,

facility."

4

r

!

The joint ownership agreements delineate responsibilities,

obligations, ownership, and capacity and energy entitlement-
r

of each owner. ,

In the Joint Ownership Agreement among Dallas P0wer & Light
j

Company, Texas Electric Service Company, Texas Power & Light>
a-

Company, Texas Utilities Generating C0mpany, Texas Municipal

Power Agency and Bra:cs Electric P0wer Cooperative, Inc., >

and later Tex-La Electric C0cperative of Texas, Inc., for
, '

; C0manche Peak Steam Electric Station (C0manche Peak
1

Agreement), Texas Utilities Generating Company (TUGCO) was j
,

I given cont:01 over the design, construction, and licensing .

f,of C0manche Peak Steam Electric S: Stion fc all parties to

the Comanche Peak Agreement. In return, TUGCO was required
! to perform in acccedance with the standards specified in the-

1
i

Comanche Peak Agreement. The C0manche Peak Agree =ent is
!

typical of joint participation agreements in the electricI

! utility industry.
!

t
.

.

'

b

i 37
i

! |

|

5

;
i

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3:2LICGRAPHY

. Angevine, Erma, Editor, Pecole Their Power, the Rural Electric
Fact Scok, National Rural Electric Cooperative Association,
Wasnington, 1980

Carc Robert A. , The Path te Power , Randem House, New York, 1982

Childs, Marquis, The Farmer Takes a Hand, Double Day & Company,
Garden City, New York, 1952

Cooper, Donald H., Editor, Rural Electric Facts American Success
Story, Naticnal Rural Electric Cccperative Association,
Wasningten, 1970

Ellis, Clyde T., A Giant Step, Randem House, New York, 1966

Severson, Harlan, Miracle Blessing, Pennsylvania Rural Electric
Association, Harrisourg, 1977

Rural Electrification Act cf 1936 (with 2 -?nts as approved
through Octice: 30, 1936

A Brief History cf the Rural Electric and Telephene Prcgrams
(revised December, 1986)

38

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

APPDDIX No.1 Page 1 of 36

UNITED STATES DEPART 51ENT OF AGRICULTURE
RURAL ELECTRIFICATION AD511NISTRATION

ItEA Bulletin 13 (Electriel
ItEA flulletin 300-:t (Telephonel

RURAL ELECTRIFICATION ACT OF 1936
(7 U.S.C. 901-950h]

WITH A31END51ENTS AS APPROVED
THROUGH OCT,30,1986

CHRONOLOGY

1935. The Rural Electrincation Administration was created by Executive
Order 7037 of 5tay 11 under authority of the Emergency Relief
Appropriation Act of 1935, approved April 8,1935 (49 Stat.115).

1936. Statutory provision for the agency qas di'de in the Rural Electrinca-
tion Act (RE Act) of 1936, approved 5f ay 20(49 Stat.1363; 7 U.S. Code,
Chapter 31).

1938. Title IV of the Work Relief and Public Works Appropriation Act of
1938, approved June 21 ("RE Act of 1938," 52 Stat. 813) authori:ed
further borrowing from the Reconstruction Finance Corporation and

'

added a requirement that borrowers from REA agree to use materials
and supplies produced in the United States.

1939. REA became a part of the Depcrtment of Agriculture under
Reorgani:ation Plan II, effective July 1.

1944. Title V of the Department of Agriculture Organic Act of 1944, ap-
proved September 21 (58 Stat. 739; 7 U.S.C. 903 905; 915)liberali:ed
the terms of REA loans and removed the time limitation from its lend-
ing program.

1944. On December 23, the Rural Electrincation Act was further amended to
authori:e REA to re5 nance certain rural electri6 cation obligations
owed to the Tennessee Valley Authority (58 Stat. 905; 7 U.S.C. 904).

1947. The Department of Agriculture Appropriation Act,1948, approved Julyi

30,(61 Stat. 546: 711.S.C. 903) further amended the Rural Electrinca-
tion Act by transferring from the Reconstruction Finance Corporation

;

; to the Secretary of the Treasury the authority to make loans to REA.
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1948. On June 29, the Rural Electrification Act was again amended to
authori:e REA to refinance certain additional rural electrincation
obligations owed to the Tennessee Valley Authority (62 Stat.1070; 7
U.S.C. 904).

1949. On October 28, the Rural Electrification Act was further amended to
authori:e REA to make loans for the purpose of furnishing and improv.
ing rural telephone service (63 Stat. 948; 7 U.S.C. 901914; 922 924).

1955. On June 15, the Rural Electrineation Act was amended by revising the
formula governing the allotment of electrification loan funds (69 Stat.
131; 7 U.S.C. 903; 904).

O

1962. On October 23, the Rural Electrincation Act was amended by broaden.
ing the dennition of telephone service (76 Stat. I140; 7 U.S.C. 924).

1971. On May 7, the Rural Electrincation Act was amended to establish a
RuralTelephone Account and the R' ural Telephone Bank (85 Stat. 29; 7
U.S.C. 903; 922; 931; 932; 941950b).

1972. On June 30, the Rural Electrineation Act was amended to authori:e the
Secretary of the Treasury to purchase Telephone Bank debentures (86
Stat. 390; 7 U.S.C. 947).

1973. On May 11, the Rural Electrincation Act was amended to establish a
revolving fund for insured and guaranteed loans under Title !!! (87
Stat. 65; 7 U.S.C. 903; 931940; 945 948).

was amended to1975. On November 4, the Rural Electrincation Act
expressly authori:e the assignment of REA guarantees to the extent
provided in contract of guarantee, to clarify the incentestability of the
Government guarantee, and to specincally require justincation of
budget estimates (89 Stat. 677; 7 U.S.C. 906; 936: 938).

1976. On April 21, the "Fiscal Year Adjustment Act," amended the Rural
Electrification Act to reneet necessary changes in laws because of the
October.Sertember fiscal year. (90 Stat. STS; 7 U.S.C. 910: 946: 950).

1976. On October 20, the Rural Electrincation Act was amended to cctreet
unintended inequities in the interest rate criteria and to transfer the
unobligated balance of the 1973 loan authori:ations to the Rural Elec.
trincation and Telephone Revolving Fund.(90 Stat. 2701; 7 U.S.C.931;

935).
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1977. On August 4, the "Department of Energy Organi:stion Act," added
section 16 to title I, to require the Administrator, when making or
guaranteeing generation or transmission loans, to consider general
criteria published by the Secretary of Energy. (91 Stat. 608; 7 U.S.C.
916).

1981. On August 13, the "Omnibus Budget Reconciliation Act of 1981,"
amended the Rural Electrincation Act (1) to establish a 5 percent in-
terest rate, with certain esceptions, for loans from the revolving fund,
and (2) to require the Federal Financing Bank to make a loan under an
REA guarantee if requested by a borrower with such a guarantee. (95
Stat. 379; 7 U.S.C. 935 937).

1981. On December 22, the "Agriculture and Food Act et 1981," amended
the Rural Electrincation Act to catend for another 10 years the
authori:stion for Federal stock purchases in the Rural Telephone
Bank. (95 Stat.1347; 7 U.S.C. 946).

1986. On October 21, the "Omnibus Budget Reconciliation Act of 1986,"
amended the Rural I!ectrification Act to authorize the prepayment of
certain loans made by the Federal Financing Bank and guaranteed by
the Rural Electrincation Administration. The Act further provides for
sale or prepayment of direct or insured loans by the borrower through
September 30,1987. (1C0 Stat.1875; 7 U.S.C. 9363).

1986. On October 30, an act entitled "Joint Resolution making continuing
appropriations for the fiscal year 1987, and for other purposes",
amended the Rural I!ectrincation Act r3 establish a privati:stion
demonstration program to allow electric and telephone borrowers
under tFe Rural F.lectrification Act to prepay with private capital all
their loans guaranteed or otherwise made by and through the Rural
Electrification Administration providing certain conditions are met.
(100 Stat. 3341333; 7 U.S.C. 940a) NOTE: Legislation which enacted
this amendment provides that its provisions "shall apply only to the
rural electrification program in the State of Alaska". (100 Stat.
3341 352).

i
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GUIDE TO PROVISIONS OF RURAL
ELECTRIFICATION ACT

PROVISIONS RELATING TO ORGANIZATION AND GENERAL
FUNCTIONS OF REA APPLICABLE TO BOTH

ELECTRIFICATION AND TELEPHONE OPERATIONS: TITLE I

SEC.1-establishes REA in the Department of Agriculture; directs that
powers of REA be exercised by Administrator.

SEC. 2-authori:es REA Administrator to make rural electrification and
telephone loanst and to investigate and publici:e condition and progress of
rural electrification and telephone service.

SEC. 3-provides for REA electrincation and telephone loan fundst and
establishes State allotment formula for electrincation loan funds (not ap.
plicable to telephone loan funds).

SEC. 6-authori:es appropriation of funds for administering electrincation
and telephone loan programs.

SEC. 7-relates to acquisition and disposition by REA Administrator of prop-
erty securing loanst prohioits disposition of property acquired by borrowers
with REA loan funds, unless REA Administrator approves, until loan is fully

repaid.

SEC, 8-makes Rural Electrineation Act applicable to certain loans and con-
tracts entered into prior to effective date of Act (Msy 20, 1936).

SEC. 9-requires administration of Act and selection of employees on non-
partisan, nonpolitical basis.

SEC.10-requires annual report to Congress.

SEC. Il-authori:es Administrator to appoint ofncers and employees and to
make certain administrative expenditures.

SEC.12-emcowers Administrator to extend payment of loans with certain

limitations.

SEC.13-dennes the terms "rurai ares", "farm", "person" and "Terri-
tory".

SEC.14-technical "saving clause".

SEC.15-authori:es certain administrative expenditures.
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PROVISIONS RELATLNG TO RURAL ELECTRIFICATION LOANS
ONLY: TITLE I

SEC. 4-authori:es Administrator to make loans for rural electrification;
specines eligible borrowers, preferences, purposes, terms and conditions,
security and self. liquidation requirements.

SEC 5-authori:es Administrator to make loans to Gnance wiring installa-
tions and electrical and plumbing appliances and equipment. (Sec. 3(2)
prescribes a 3. year maximum maturity for such loans.)

SEC.16-requires the Administrator when making or guaranteeing genera-
tion or transmission loans to consider general criteria published by the
Secretary of Energy.

PROVISIONS RELATLNG TO RURAL TELEPHONE LOANS ONLY:
TITLE II

SEC. 201-authorises Administrator to make ! cans for furnishing and im-
proving rural telephone service; speci5es eligible borrowers, terms and condi-
tions, purposes, preferences generally, preferences during initial year of pro-
gram, area coverage requirements, security and self. liquidation requirements;
authori:es financing of nonrural facilities under certain conditions;
authori:es limited re5nancing of existing indebtedness; requires applicants to

comply with State certincation requirements, and, where such requirements
are inapplicable, specifies the determination which the Administrator is
required to make.

SEC. 202-recognises jurisdiction of State regulatory bodies.

SEC. 203-dennes the terms "telephone service" and "rural area".

PROVISIONS RELATLNG TO RURAL ELECTRIFICATION AND
TELEPHONE.REVOLVLNG FUND ONLY: TITLE III

SEC 301-establishes in the U.S. Treasury a "Rural Electrification and
Telephone Revolving Fund" and specifies the esisting and future assets to be
included in the fund.

SEC. 302-sets forth the liabilities of the fund and outlines the exclusive pur.

poses for which the assets of the fund are available.

SEC. 303-requires that moneys in the fund shall remain on deposit in the
United States Treasury until required for disbursement.

SEC. 304-sets forth the financial transac:icns authori:ed by the fund, in-
c!uding borrowings from the Treasury and the sale of borrowers' notes or in-
terests in them to the Treasury or the private money market.

i
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SEC. 305-authori:es the Administrator to make insurable loans at 5 percent
with loans at a lesser rate, but not less than 2 percent, available only to bor.
rowers in specified circumstances.

SEC. 306-authori:es the Administrator to guarantee loans made by other
lending agencies at interest rates agreed on by the borrower and the lender,
with or without a concurrent insured loan, and requires the Federal Financing
Bani to make a loan under a REA guarantee when requested by a borrower
with such a guarantee.

SEC. 306A-authori:es the prepayment of certain loans made by the Federal
Financing Bank and guaranteed by the Rural Electrification Administration
and requires the Administrator to establish eligibility criieria based on
greatest need of benefits associated with prepayment to cooperative bor.
rowers.

SEC. 3063-provides that direct or insured loans may not be sold or prepaid
at less than face value except as therein provided during fiscal year 1987.

SEC. 307-authori:es the Administrator to request that a borrower obtain
other financing, concurrently with an insured loan at the standard rate, under.

specified conditions.

SEC 308-provides that any contract ofinsurance or guarantee made under
Title 111 shall be supported by the full faith and credit of the United States.

SEC 3C9-provides that loans made from or insured through the fund under
Title Ill shall be for the same purposes and on the same terms and conditions
as those provided for loans under Titles I and 11 of the Act, except as other.
wise provided in sections 303 through 308.

SEC. 310-authori:es the Administrator, at the request of the borrower, to
refinance any loans made for rural electric and telephone facilities under the
Consolidated Farm and Rural Development Act.

SEC. 311-establishes a privati:ation demonstration program for electric
and telephone Rural Electrification Administration (REA) borrowers with
outstanding REA guaranteed Federal Financing Bank (FFB) loans and pro.
vides an option to such borrowers to prepay all outstanding REA guaranteed
FFB loans, without a prepayment premium. (NOTE: Legislation which
enacted this section provides that its provisions "shall apply only to the rural
electrification program in the State of Alaska".)
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PROVISIONS RELATING TO TELEPHONE BANK ONLY:
TIT.'.I1V

SEC. 401-establishes telephone bank as a body corporate and an instrumen.
tality of the United States, to obtain supplemental funds from non. Federal
sources and utilizes them in making loans, operating on self sustaining basis

to extent practicable.

SEC. 402-sets forth general powers of telephone bank.

SEC. 403-lists special provisions governing telephone bank as United States

agency until conversion of ownership, control and operation.
.

SEC. 404-makes REA Administrator Governor of telephone bank until con.
*

version of ownership, control and operation.

SEC. 405-provides for board of directors of bank and sets forth procedures
for its selection.

SEC. 404-provides for capitali:stion of telephone bank and establishes
classes of stock to be Isaued.

SEC. 407-authori:es and limits borrowing by telephone bank and describes

status of debentures.

SEC. 408-suthori:es lending by telephone bank and estabIishes restrictions

on telephone bank loans.

SEC. 409-makes any rec.eipta of telephone bank available for all its obliga.
tions and eapenditures.

SEC. 410-provides for conversion of ownership, control and operation of
telephone bank when specified amount of Class A stock has been retired.

SEC. 411-sets forth rights of stockholders on liquidation or dissolution of
telephone bank.

SEC. 412-prohibits a SEC 201 loan to a borrower having net worth in ex-
cess of 20% of assets in preceding year unless Administrator finds it cannot

obtain the loan from the bar i or other reliable sources on reasonable terms.
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RURAL ELECTRIFICATION ACT OF 1936

W!th Amendments as Approved Through Oct. 30,1986
(U.S. Code, Title 7, Chap. 31]

AN ACT

To provide for rural electriScation, and for other purposes.

TITLE I

Be it enseted by the Senate and House of Reeresentatives of the United

States of America in Constress assembled. That there is hereby created and
established in the Depart =ent of Agriculture an agency of the United States,
to be known as the "Rural Electrification Administration", all of the powers
of which shall be esereised by an Administrator, under the general direction
and supervision of the Secretary of Agriculture, who shall be appointed by the
President, by and with the advice and consent of the Senate, for a term of ten
years. (See NOTE.)This Act may be cited as the "Rural Electrification Act of
1936". [May 20,1936, Ch. 432, Title I,61,49 Stat.1363; 1939 Reorg. Plan No.
!!,65, eff. July 1,1939,4 F.R. 2732,53 5 tat.1434; Oet. 28,1949, ch. 776,62,63
Stat. 948; 7 U.S.C. 901.] (NOTE: Provisions of this section which prescribed
the basic annual compensation of the Administrator were omitted to conform
to the provisions of the Federal Esecutive Salary Schedule. See section 2210
et. seq. of Title 5, Esecutive Departments and Government OfGeers and
Employees.)

SEC. 2. The Administrator is authorized and empowered to make loans in
the several States and Te.ritories of the United States for rural electrincation
and the furnishing of electric energy to persons in rural areas who are not
receiving central station service, and for the purpose of furnishing and
improving telephone service in rural areas, as hereinafter providedt to make,
or cause to be made, studies, investigations, and reports concerning the cond!.
tion and progresa of the electrincation of and the furnishing of adequate
telephone service in rural areas in the several States and Territoriest and to
publish and disseminate information with respect thereto. (May 20,1936, ch.
432, Title I, 62, 49 Stat.1363; Oct. 28,1949, Ch. 776, 662, 3, 63 Stat. 948; 7-

U.S.C. 932.]

' SEC. 3.(a) The Secretary of the Treasury is hereby authori:ed and
directed to make loans to the Administrator, upon the request and approval of
the Secretary of Agriculture,in such amounts in the aggregate for each fiscal
year commencing with the fiscal year ending June 30,1943, as the Congress
may from time to time determine to be necessary, either without interest or at
such rate ofinterest per annum, not in excess of the rate provided for in see-
tions 4 and 5 of this Act, as the Secretary of the Treasury may determine,
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upon the security of the obligations of borrowers from the Administrator ap-
pointed pursuant to the provisions of this Act or from the Administrator of the
Rural Electrification Administration established by Executive Order
Numbered 7037. Interest rates on the unpaid balance of any loans made by
the Reconstruction Finance Corporation to the Administrator prior to July 1,
1947, shall be adjusted to the interest rate,if any, established for loans made
after June 30, 1947, in accordance with the foregoing provision: Provided.
That such obligations incurred for the purpose of financing the construction
and operation of generating plants, electric transmission and distribution
lines, or systems and for the purpose of financing the improvement, expan.
sien, construction, acquisition, ano operation of facilities to render telephone
service shall be fully amorti:ed over a period not to exceed thirty five years,
and that the maturity of such obligations incurred for the purpose of finane-
ing the wiring of premises and the acquisition and installation of electrical -

and plumbing appliances and equipment shall not exceed two. thirds of the
anured life thereof and not more than five years.The Administrator is hereby
authori:ed to make all such endorsements, to execute all such instruments,
and to do all such acts and things as shall be necessary to effect the valid
transfer and assignment to the Secretary of the Treasury of all such obliga-
tions, and to execute such trust instruments as shall be agreed upon by the
Administrator and the Secretary of the Treasury providing for the holding in
trust by the Administrator of all such obligations for the Secretary of the
Treasury as security for loans te the Administrator heretofore made by the
Reconstruction Finance Corporation or made or to be made by the Secretary
of the Treasury. All rights, interests, obligations, and duties of the
Reconstruction Finance Corporation arising out ofloans made or authori:ed
to be made to the Administrator are, as of the close of June 30,1947, vested in

the Secretary of the Tressury; the Reconstruction Finance Corporation is
authori:ed and directed to receive all loans outstanding on that date, plus
accrued unpaid interest, theretofore made to the Administrator under the pro-
visions of this Act, and all notes and other evidences thereof and all obliga-
tions constituting the security therefor. The Secretary of the Treasury shall
eineel notes of the Reconstruction Finance Corporation, and sums due and
unpaid upon or in connection with such notes at the time of such cance!!ation,
in an amount equal to the unpaid principal of the loans so tnnsferred, plus
ae: rued unpaid interest through June 30,1947. Subsequent to June 30,1947,
the Reconstruction Finance Corporation shall make no further loans or
advances to the Administratort and the Secretary ci the Iressury is hereby
authori:ed and directed, in lieu of the Reconstruction Finance Corporation,
to lend or advance to the Administrator,in ac:ordance with the provisions of
this subsection 3 (a), any unobligated or unadvanced balances of the sums

,

which the Reconstruction Finance Corporation has theretofore been author-

| i:ed and directed to lend to the Administrator, For the purpose of making
loans or advances pursuant to this section, the Secretary of the Treasury is
authori:ed to use as a public debt transaction the proceeds from the sale of

|
!
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any securities issued under the Second Liberty Bond Act, as amended, and
the purposes for which securities may be issued under that Act are extended
to include such loans or advances to the Administrator. Repayments to the

Secretary of the Tressury on such loans or advances shall be treated as a
public debt transaction of the United States.

(b) There are hereby authori:ed to be appropriated such sums as the Con.
gress may from time to time determine to be necessary for the purposes oithis
Act sa hereinafter provided.

(c) Twenty.five per centum of the annual sums herein made available o-,

appropriated for loans for rural electrincation pursuant to sections 4 and 5 of
this title shall be alloted yearly by the Administrator for loans in the several
States in the proportion which _the number of their farms not then receiving
central station electric service bears to the total number of farms of the
United States not then receiving such service: Provided, That if any part of
such sums are not loaned or obligated during the first six months of the fiscal

year for which they are =ade available, such part shall thereafter be available
for loans by the Administrator without allotment: Provided, however That not
more than 25 per centum oissid sums may be employed in any one State or in
all of the Territories. The Administrator shall within ninety days after the
beginning of each Escal year determine for each State and for the United
States the number of farms not then receiving such service.

(d) The remaining 75 per centum oisuch annual sums hall be available for
rural electrification loans in the several States and in the Territories, without
allotment as hereinabove provided in such amounts for each State and Ter.
titory as,in the opinion of the Administrator, may be effectively employed for
the purposes of this Act, and to carry out the provisions oisection 7: Provided,
however, That not more than 25 per centum of said unallotted annual sums

,

may be employed in any one State, or in all of the Territories.
,

| (e) If any part of the annual sums made available for the purposes of this
Act are not loaned or obligated during the fiscal year for which they are made
available, such unexpended or unobligated sums shall be available for loans
by the Administrator in the following year or years without allotment: Pro-
vided, however,That not more than 25 per centum of said sums for rural elec-
trification loans may be employed in any one State or in all of the Territories.:

($1ay 20,1936, ch. 432, Title I,53,49 Stat.1364; June 21,1938, ch. 554. Title
i IV, 6401, 52 Stat. SIS; Sept. 21,1944, ch. 412, Title V. {$501,503,504,58

Stat. 739,740; July 30,1947, ch. 356, Title I, $1,61 Stat. 546t Oct. 28,1949,
; ch. 776, $52,4 (a)(d),63 Stat. 948; June 15,1955, ch.139,69 5:at.131; May 7,

1971, Public Law 9212, $3(a), SS Stat. 37; May 11,1973, Public Law 93 32,
63,37 Stat. Tot 7 U.S.C. 903]

SEC. 4. The Administrator is authori: d and emoowered, from the sums
hereinbefore authori:ed, to make loans for rural electrineation to persons,
corporations, States, Territories, sad subdivisions and agencies thereof,
municipalities, peoples' utility districts and cooperative, nonprofit, or limited.
divided associations organi:ed under the !aws of any State or Territory of the
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United States, for the purpose of financing the construction and operation of
generating planu, electric transmission and distribution lines or systems for
the furnishing of electric energy to persons in rural areas who are not receiv. |

'

ing central station service, and loans, from funds available under the provi.
sions of sections 3(d) and 3(e) but without regard to the 25 per centum limita.
tion therein contained, to cooperative associations and municipalities for the
purpose of enabling said cooperative associations and municipalities to the
extent that such indebtedness was incurred with respect to electric transmis.
sion and distribution lines or systems or portions thereof serving persons in
rural stess, to discharge or rennance long. term debts owed by them to the
Tennessee Valley Authority on account of loans made or credit extended
under the terms of the Tenneesee Valley Authority Act of 1933, as amended:
Provided,That the. Administrator,in making such loans, shall gi<e preference
to States, Territories, and subdivisions and agencies thereof, municipalitics,
peoples' utility districts, and cooperative nonprofit, or limited. dividend
associations, the projects of which comply with the requirements of this Act.
Such loans shall be on such terms and conditions relating to the expenditure
of the moneys loaned and the security therefor as the Administrator shall
determine and may be made payable in whole or in part out of the income:
Provided further, That all such loans shall be self. liquidating within a period
of not to exceed thirty five years, and shall bear interest at the rate of 2 per
centum per annumt interest rates on the unmatured and unpaid bnlance of
any loans made pursuant to this section prior to September 21,1944, shall be
adjusted to 2 per centum per annum, and the maturity date of any such loans
may be readjusted to occur at a date not beyond thirty.five years from the date
of such loan: And orovided further. That no loan for the construction, opers.
tion, or enlargement of any generating plant shall be made unless the consent
of the State authority having jurisdiction in the premises is first obtained.
Loans under this section and section 5 shall not be made unless the
Administrator finds and certifies that in his judgment the security therefor is
reasonably adequate and such loan will be repaid within the time agreed.
(May 20,1936, ch. 432, Title 1,94,49 Stat.1365; Sept. 01,1944, ch. 412, Title
V,5550:(a),503,58 Siat. 739,740; oee. 23,1944, ch. 7:5,58 Stat. 905,9 5;
June 09,1948, Ch. 703,6 Stat.1070t Oct. 28,1949, ch. 776, {$2,4(e),63 Stat.
948: June 15,1955, ch.139, 92, 69 Stat.1317 U.S.C. 904.]

SEC. 5. The Administrator is authori:ed and empowered, from the sums
hereinbefore authori:ed, to make loans for the purpose oi nnancing the wir-
ing of the premises of persons in rural areas and the acquisition and installa.
tion of electrical and plumbing appliances and equipment. Such loans may be
made to any of the borrowers of funds loaned under the provisions of section
4, or to any person, firm, or corporation supplying or installing the said wir.
ing, appliances or equipment. Such loans shall be for such terms, subject to
such conditions, and so secured as reasonably to assure repayment thereof,
and shall be at a rate clinterest ei: per centum per annumt interest rates on
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the unmatured and unpaid balance of any loans made pursuant to this section
prior to September 21,1944, shall be adjusted to 2 per centum per annum.
[hiay 20,1936, ch. 432, Title I, 65,49 Stat.1365; Sep t. 21,1944, ch. 412, Title
V, $50Cb),58 Stat. 739; Oct. 23,1949, ch. 776, $2,63 Stat. 948; 7 U.S.C. 905.]

SEC. 6. For the purpose of administering this Act and for the purpose of
making the studies, investigations, publications, and reports herein provided
for, there is hereby authori:ed to be appropriated, out of any money in the
Treasury not otherwise appropriated, such sums as shall be necessary. On or
before February 15 of each calendar year beginning with calendar year 1976,
or such other date as may be specified by the appropriate committee, the
Secretary of Agriculture shall testify before the House Committee on
Agriculture and the Senate Committee on Agriculture and Forestry and pro-
vide justification in detail of the amount requested in the budget to be
appropriated for the next fiscal year for the purpose of administering this Act
and for the purpose cf making the studies, investigations, publications, and
reports herein authori:ed.
[htay 20,1936, ch. 432, Title I, $6,49 Stat.1365; Oct. 28,1949, ch 776, $2,63
Stat.943: Nov. 4,1975, Public Law 94124,63,89 $ tat. 677; S. Res. 4, Feb. 4,
1977; 7 U.S.C. 906.)

SEC, 7. The Administrator is authorized and empowered to bid for and pur-
chase at any foreclosure or other sale, or otherwise to acquire, proper:y pledged
or mortgaged .to secure any loan made pursuant to this Act; to pay the pur-
chase price and any costs and espenses incurred in connection therewith from
the sums authori:ed in section 3 of this Act: to accept title to any property so
purchued or acquired in the name of the United States of America; to operate
or lease such property for such period as may be deemed necessary or ad,
visable to protect the investment therein, but not to exceed five years after the
acquisition thereci; and to sell such property so purchased or acquired, upon
such terms and for such consideration as the Administrator shall determine to
be reasonable.

No borrower of funds under section 4 or section 201 shall, without the
spproval of the Administrator, seil or dispose of its property, rights, or fran-
chises, acquired under the provisions of this Act, until any loan obtained from
the Rural ElectriGestion Administration, including all interest and charges,
shall have been repaid.
[hlay 20,1936, ch. 432, Title I, $7,49 Stat.1365,1366: Oct. 29,1949, ch. 776,
552,40,63 Stat. 948; 7 U.S.C. 907.]

SEC. 8. The administration of loans and contracts entered into by the
Rural ElectriGestion Administration established by Executive Order
Numbered 7037, dated hlay 11,1935, may be vested by the President in the
Administrator authori:ed to be appointed by this Act: and in such event the
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provisions of this Act shall apply to said loans and contracts to the extent that
said provisions are not inconsistent therewith. The President may transfer to
the Rural Electrineation Administration created by this Act the jurisdiction
and control of the records, property (including ofGee equipment), and person-
nel used or employed in the exercise and performance of the functions of the
Rural Electrification Administration established by such Executive Order.
(hiay 20,1936, ch. 432. Title 1,68,49 Stat.1366; Oct. 28,1949, ch. 776. 52,63
Stat. 948; 7 U.S.C. 908.]

SEC. 9. This Act shall be administered entirely on a nonpartisan basis,
and in the appointment of ofncials, the selection of employees, and in the pro-
motion of any such officials, or employees, no political test or quaiineation
shall be permitted or given consideration, but all such appointments and pro.
motions shall be given and made on the basis of merit and efnciency. If the
Administrator herein provided for is found by the President of the United
States to be guilty of a violation of this section, he shall be removed from of-
fice by the President, and any appointee or selection of ofGeials or employees
made by the Administrator who is found guilty of a violation of this Act sha!!
be removed by the Administrator.
[hlay 20,1936, ch. 432, Title I,99,49 Stat.1366; Oct. 28,1949, ch. 776,52,63
Stat. 948; 7 U.S.C. 909.]

SEC.10. The Administrator shall present annually to the Congress not
later than the 20th day of Aprilin each year a full report of his activities under

,

this Act,
[hiny 20,1936, ch. 432, Tit!e 1,69,49 S at.1366; Oet. 28,1949, ch. 776,52,63
Stat. 948; April 21,1976, Public Law 94 273, 911(1), 90 Stat. 378; 7 U.S.C.

910.]

SEC.11. In order to carry out the provisions of this Act the Administrator
may accept and utill:e such voluntary and uncompensated services of Federal,
State, and local eincers and employees as are available, and he may without
regard to the provisions of civil. service laws applicable to ofncers and
employees of the United States appoint and Gx the compensation of attorneys,
engineers, and experts, and he may, subject to the civil. service laws, appoint
such other ofScers and employees as he may find necessary and prescribe
their duties. The Administrator is authori:ed, from sums appropriated pur.
suant to section 6, to make such expenditures (including expenditures for per-
sonal servicest supplies and equipment: lawbooks and books of reference,
directories and periodicals; travel expenses; rental at the seat ei government
and elsewhere:the purchase. operation.or maintenance of passenger. carrying
vehic!:s; and printing and binding) as are apprcpriate and necessary to carry
out the provirions of this Act.

I
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(May 20,1936, ch. 431 Title I,911,49 Stat.1366; Oct. 28,1949, ch. 776, $2,63
S at. 943; 7 U.S.C. 911.]

SEC.12. The Administrator is authori:ed and empowered to extend the
time of payment of interest or principal of any loans made by the Ad.
ministrator pursuant to this Act: Provided, however, That with respect to any
loan made under section 4 or section 201, the payment ofinterest or principal
shall not be extended more than Gye years after such payment shall have
become due, and with respect to any loan made under section 5, the payment !

of principal or interest shall not be extended more than two years after such
payment shall have become due: And provided further,That the provisions of
this section shall not apply to any obligations or the security therefor which'

may be held by the Reconstruction Finance Corporation under the provisions
of section 3.
[May 20,1936, ch. 432, Title I, $12,49 Stat.1366; Oct. 23,1949, ch. 776, $$2,'

4 (0,63 5 tat. 943; 7 U,5.C. 912.]

i
'

SEC.13. Aa used in this Act the term "rural area" shall be deemed to
mean any area of the United States not included within the boundaries of any
city, village, or borough having a population in excess of fifteen hundred in.
habitants, and such term shall be deemed to include both the farm and nou.
farm population thereof; the term "farm" shall be deemed to mean a farm as
defined in the publications of the Bureau of the Census; the term "person"
shall be deemed to mean any natural person, firm, corporation, or association;
the term "Territory" shall be de:med to include any insular possession of the-

United States..

[May 20,1936, ch. 43% Title I, $13,49 Stat.1367; Oct. 23,1949, ch. 776, $a
!

! 63 Stat. 948; 7 U.S.C. 913.]
,

SEC.14. If any provision of this Act, or the application thereof to any per-
son or circumstances, is held invalid, the remainder of the Act and the ,

'

| application of such provision to other persons or circumstances shall not be
affected thereby, i

.

[May 20,1936, ch. 43% Title 1, s14,49 Stat.1367; Oct. 23,1949, ch. 776, !;!

63 Stat. 948, 7 U.S.C. 914.]! ,

|
SEC.15. The Rural Electrification Administration is authori:ed to pur.

'

chase such financial and credit reports as may be necessary to carry out its Ii

authori:ed work: Provided. That purchases under this authority shall not be

i made unless provision is made therefor in the applicable appropriation and
i the cost thereof is not in excess of limitatior,s prescribed therein.

| [ Sept. 21,1944, ch. 412. Title V, $505,58 Stat. 740; 7 U.S.C. 915.]
'

SEC.16. In order to insure coordination of electric generation and
transmission financing under this Act with the national energy policy, the Ad.

,

.

I

-- . -
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ministrator in making or guaranteeing loans for the construction, operations,
or enlargement of generating plants or electric transmission lines or systems,
shall consider such general criteria consistent with the provisions of this Act
as may be published by the Secretsry of Energy. (Aug. 4,1977, Public Law (

95 91, Title VII, s709(0,91 Stat. 608: 7 U.S.C. 916.]

TITLE II 1

SEC 201. From such sums as are from time to time made available by the ,

Congress to the Administrator for such purpose, pursuant to section 3 of this
Act, the Administrator is authori:ed and empowered to make loans to persons
now providing or who may heresiter provide telephone service in rural areas,
to public bodies now providing teiephone service in rural areas and to
cooperative, nonprofit, limited dividend, or mutus! sssociatinns. Except as
otherwise provided by this title, such loans shall he made under the same
terms and conditions as are provided in section 4 of this Act, for the purpose
of financing the improvement, expansion, construction, acquisition, and
operation of teiephone lines, facilities or systems to furnish and improve,

telephone service in rural areas: Provided, however, That the Administrator,
in making such loans, shall give preference to persons providing telephone
service in rural areas, to public bodies now providing telephone service in
rural areas and to cooperative, nonprofit, limited dividend, or mutual associa.
tions: And orovided further, That for a period of one year from and after the-

effective date of this title applications for loans received by the Administrator
from persons who on the effective date of this title are engsged in the opera-
tion of existing telephone service in rural areas shall be considered and acted
upon before action is taken upon any application received from any other per.
son for any loan to finance the furnishing or improvement of telephone ser- i

! vice to substantially the same subscribers.The Administrator in making such

! loans shall, insofar as possible, obtain assurance that the telephone service to
be furnished or improved thereby will be made available to the widest prac.'

tical number of rural users. When it is determined by the Administrator to be
|

|
necessary in order to furnish or improve telephone service in rural areas, such

|
loint may be made for the improvement, expansion, construction, acquisition,
and operation of telephone lines, facilities, or systems without regard to their

| geographical location. The Administrator is further authori:ed and em-'

j powered to make loans for the surpose of refinancing outstanding in-

j debtedness of persons furnishing teiephone service in rural areas: Provided,
That such refinancing shall be determined by the Administrster to be'

necessary in order to furnish and improve telephone service in rural areas:

| And provided further.That such refinancing shall constitute not more than 40
per centum ot' any loan made under this title. Leans under this section shall
not be made unless the Administrator finds and certifies that in his judgement

;

the security therefor is reasonably adequate and such loan will be repaid

|
within the time agreed, ner shall such loan be made in any State which now
has or may heresiter have a Siste regulatory body hasing authority to

i

. - - - . - - - - , - , - - - - , . - - - , . _ . - . - . , , . - _ - _ - - - - _ . _ _ _ _ . . ,_ - - - - - - - _ _ _ - , - - , -- -
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regulate telephone senice and to require certincates of convenience and
necessity to the applicant unless such certi6cate from such agency is Srst
obtained. in a State in which there is no such sgency or regulatory body j
legally authori:ed to issue such certi6 cates to the applicant, no loan shall be
made under this section unless the Administrator shall determine (and set
forth his ressons therefor in writing) the no duplication of lines, facilities, or
systems, providing reasonably adequate senices will result therefrom.
(Oct. 03,1949, ch. 776, $5,63 Stat. 948; May 7,1971, Lolic Law 9212, $3(b), j

85 Stat. 37; 7 U.S.C. 90a ) ;

SEC. 202. Nothing contained in thia Act shall be construed to deprive any
State commission, board, or other agency of jurisdiction, under any State law,,

now or hereafter effective, to regulate telephone senice which is not subject
to regulation by the Federal Communications Commission, under the Com.
munications Act of 1934, including the rates for such senice.,

(Oct. 23,1949, ch. 776, $5,63 Stat. 948; 7 U.S.C. 9:3.)

SEC. 203. (a) As used in this title, the term "telephone service" shall be
deemed in mean any communication senice for the transmission of voice,
sounds, signals, pictures, writing, or signs of all kinds through the use of elec. -
tricity between the transmitting and receiving apparatus, and shallinclude all
telephone lines, facilities, or systems used in the rendition of such senicet but '

shall not be deemed to mean message telegram senice or community antenna

!
television system senices or facilities other than those intended exclusively

'

for educational purposes, or radio broadcasting services or facilities within
the meaning of section 3(o) of the Communications Act of 1934, as amended.,

(b) As used in this title, the term "rural area" shall be deemed to mean any
'

area of the United States not included within the boundaries of sny incor.
porated or unincorporated city, village, or borough having a population in

j excess of one thousand Sve hundred inhibitants,

j (Oct. 23,1949, ch. 776, $5,63 Stat. 943t Oct. 23,1960, Public Law S7 862,76

,

tat. I140t 7 U.S.C. 904.]S

TITLE III
.

SEC. 301. RURAL ELECTRIFICATION AND TELEPHONE REVOLVING
r UND.Ha) There is hereby established in the Treasury of the United States
a fund, to be known as the Rural Electrineation and Telephone Revolving4

Fund (hereinafter referred to as the "fund"), consisting of:

! (1) all notes, bonds, obligations, tiens, mortgages, and property
i delivered or assigned to the Administrator pursuant in loans heretofore
i or hereafter made under sections 4,5, and 201 of this Act and under this
| title, as of the effective date of this title, as revised herein, and all pro.

| ceeds from the sales hereunder of such notes, bonds, obligations, liens,



_ ____ __

Page 18 of 36

title, u of the effective date of this title, as revised herein, and all pro-
ceeds from the sales hereunder of such notes, bonds, obligations, liens,
mortgages, and property, which shall be transferred to and be assets of
the fundt

( ) undisbursed balances of electric and telephone loans made .nder
sections 4,5, and 201, which as of the effective date of this title, as re-
vised herein, shall be transferred to and be assets of the fund;

(3) notwithstanding section 3(a) of title I, all collections of principal
and interest received on and after July 1,1972, on notes, bonds,
judgments, or other ebligations made or held under titles I and !! of this
Act and under this title, except for net collection proceeds previously
appropriated for the purchue of class A stock in the Rural Telephone
Bank, which shall be paid into and be assets of the fund;

(4) all appropriations for interest subsidies and losses required under
this title which may hereafter be made by the Congress and the
unobligated balances of any funds made available for loans under the
item "Rural Electrification Administration" in the Department of
Agriculture and Agriculture Environmental and Consumer Protection
Appropriations Actst

(5) moneys borrowed from the Secretary of the Treasury pursuant to
section 304(a): and

(e) shares of the capital stock of the Rural Telephone Bank purchased
by the United States pursuant to section 406(a) of this Act and moneys
received from said bank upon retirement of said shares of stock in
accordance with the provisions of title IV of this Act, which said shares
and moneys shall be assets of the fund.

-(Msy 7,1971, Public Law 9012, $2,85 Stat 09; May 11,1973, Public Law
93 30, $2,37 Stat. 66: Oct. 20,1976, Public Liw 94 570, $2,90 Stat. 0701;

7 U.S.c. 931.]

SEC. 302. LIABILITIES AND USES OF FUND.-(a)The notes of the Ad-
ministrator to the Secretary of the Treasury to obtain funds for loans under
sections 4, 5, and 001 of this Act, and all other liabilities against the
appropriations or assets in the fund in connection with electrification and
telephone loan operations shall be liabilities of the fund, and all other obliga-
tions against such appropriations or assets in the fund arising out of elec-
trification and telephone loan operations shall be obligations of the fund.

(b) The assets of the fund shallbe available only for the following purposes:
(1) loans which could be insured under this title, and for advances in

connection with such loans and loans previously made, as of the effective
date of this title, as revised herein. under se:tions 4. 5, and 001 of this

Actt
(0) payment of principai when due (without interest) on outstandin;

loans to the Administrator from the Secretary of the Treasury for elec-
trification and telephone purposes pursuant to section 3(a)of this Act and
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flURAL ELECT 31FICATION AND TELEP!!ONE REVOLVINC FUND

The rural electrincadon and telephone revolving fund 'spalation cuntains the feitowing i
.iaiements of Congres tonal poileyt

...it is hereby declared to be the poiicy of the Congress that adequate funds should be nade
asadao!e to rural electrte and telephone siste:na thro 9gn direct, insured and guaranteed loans at
interest rates which =ill ailuw them to achieve the objectives af the Rural Cectrincanon Act of
1936, as amendedt and that suca rural electric and teiepnene systems should be encouinged and
aa isted to develop their resources and abdity to achieve the Saancial strength needed to enaLie

i them to satiaiy their creoit needs from their own financial organisatierta and other sources at
resannable rates and terms consistent with the loan 4ppilcant's sedity to p47 and achievement of
the Act's objectives. The Rural Dectrineation Act of 1936 u imended C U.S.C. 00195Gld),is !

therefore further amended as hereinafter provided.(Stay 11,1973, Puelic Low 93 30, $ t, S7 $ tat.
63; 7 U.S.C. 9301

...No funda provided under trte Rural Cectrification Act of 1936, as smended, shail be used
outside the United States or any olits territories. (by ll,1973. Public Law 93 30, $ 10,37 Stat.
71; 7 U.S.C. 906a.]

EFFECT OF TECIINICAL A3tENDSIENTS ON PENDING APPLICATIONS

The "Rural Cectrine: tion Administration Technical Amendments of 1976," provides thati

insured toens made pursuant to applications for such losos which would otherwise lose eli(tbility
for special rate financing upon enactment of the bill, received by the Rural Ccetrincation
Adannistration and siill pending on the Jate of enutment, shall bear interest as determined
under section 203(b) of the Rural Ocetrincation Act of 1936, as arnended, before its sniendment
by the hiil. (October Ou,1976, Public Law 94 370,90 stai. 2701.]

EFFECT OF O.'i!N! Lit /$ !!ECONCII.!ATION ACT ASIENDSIE.Y(5 ON PEN 1)lhG
APP!.1 CATION 5

The "Omenbus Reconcdiat'on Act uf 1981," .mendments to the RE Act ". hail apply to loans the
avoiieations for which are received hv the Rural Cestrincation Administranon siter July 26,
1081." (August 13,1981 Pdlic Law 9713, Titie 1, $ 163(d),93 Stat. 37917 U.$.C. 933.|

PROVISIONd OF THE DISA5TER RELIEF ACT OF 1970 AFFELT!NG REA

Sectiva 36a)of the Disaster Relie( Act 1970(Desember 31,1970,l'uhlic Law 91.c06, Title ti,
{23ual, $4 Stat.1734t 7 U.$.C. 01:2)esponded the lues eatea. ion authority provided in section

j 10 af the Rural Cectrinestiun Act sa fadoww

In sJJition to the loan extension authority provided in section 12 of the Rural Electrificaiion
Act, the iceretary of Agriculture is authorised to adjust and readjust the scheduies fu payment
of principal sad interent on loans to borrowers cader piugrams admitustered by the Rural
CectrtGeation Administration, and to aziend the :naturity date of any suca loan to a date not
heyond forty yests from the date ai such loan where he determines such action is necessary
because of the imnairmant si the scanomic feasibdity w( the system, or the !use, Jestrucuen, or
damage el11.e property of such 1,artowers as a resuit of a major disaster.

"!!UY A3tE31CAN' PROVISION

Rural Oectrification Act of 1933 0une 31,1933, sh. !!4, Tide IV $ 401,33 Stat. 313) povided

| in part .s follows:

In makingloans pursuant to this tide and pursuant to the Raral OestrtUcstion Act of 1936,the
i Administratur of the Rural Oectrification AJministration shad require that, to the estant

practicanie and the cost af .hich to not unreasonscle, tne borru=er agree to ase in connec: ion
with tas expenoitute of suca funds only even unmanufactured arucles, matertais, ano supplies,as
b..e been mined or produced its the Uruted $tates, and oniy suca manufactured articles,
materiais, and sunplies ta have been manuisstured in the United States suostantiai'v all from
articies, materisis or suspiied mineo, produced, or :naoufactureo, as tne case may be, in the
United flates.

1

- - - -
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payment of principal and interest when due on loans to 6e Administrator
from the Secretary of the Treasury pursuant to section 304(a)of this title;d

(3) payments of amounts to which the holder cf notes is entitled on in-
f

sured loans: Prnvided,That payments other than final payments need not
j be remited to the holder until due or until the next agreed annual,'

semiannual, or quarterly remittance date;'

(4) payment to the holder ofinsured notes of any defaulted installment:

or, upon assignment of the note to the Administrator at his request, the
'

entire balance due on the note
i

(5) purchase of notes in accordance with contracts of insurance
i entered into by the Administrator,

(6) payment in compliance with contracts of parantee;
(7) payment of taxes, insurance, prior liens, expenses necessary to

make fiscal adjustmenta in connection with the application, and transmit-
: tal of collections or necessary to obtain credit reports on applicants or-

borrowers, expenses for necessary services, including construction in-
i

|
spections, commercial appraisals, loan servicing | consulting business ad-
visory or other c:mmercial and technical services, and other program serv.d

ices, and other expenses and advances authorized in section 7 of this Act'

in connection w'ith insured loans. Such itema may be paid in connection
with guaranteed loans after or in connection with the acquisition of such
loans or security thereof after default, to the extent determined to be

1
'

necessary to protect the interest of the Government, or in connection with
any other activity authori:ed in this Act:

(8) payment of the purchase price and any costs and expenses incurred
| in connection with the purchase, acquisition, or operation of property
j

pursuant to section 7 of this Act.
;

[May 7,1971, Public Law 9212,62,85 Stat. 30t May 11,1973, Public Law
,

93 32,87 Stat. 66; 7 U.S.C. 932.]I

SEC. 303. DEPOSIT OF FUND MONEYS.-Moneys in the fund sha!! re-
main on deposit in the Treasury of the United States until disbursed.
(May 11,1973, Public Law 93 32,87 Stat. 67; 7 U.S.C. 933]

SEC. 304. FINANCIAL TRANSACTIONS OF THE FUND.-(a) The
Administrator is authorized to make and issue interim notes to the Secretary
of the Treasury for the pu. pose of obtaining funds necessary for discharging
obilgations of the fund and for making loans, advances and authori:ed
expenditures out of the fund. Such notes shallbe in such form and denomins-
tions and have such maturities and be subject to such terms and conditions as*

may be agreed upon by the Administrator and the Secretary of the Treasury.
Such notes shall bear interest at a rate nxed by the 3ecretary of the Treasury,
taking into consideration the current averag: market yield of outstanding
marketable obligations of the United State, having maturities comparable to
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the notes issued by the Administrator under this section. The Secretary of the
Treasur7 s authori:ed to use as a public debt transaction the proceeds fromi
the sale of any securities issued under the Second Liberty Bond Act, as
amended, and the purposes for which such securities may be issued under
such Act, as amended, are extended tdinclude the purchase of notes issued by
the Administrator. All redemntions, purchases, and sales by the Secretary of
the Treasury of such notes shall be treated as public debt transactions of the
United States: Provided,however,That such interim notes to the Secretary of
the Treuury shall not be included in the totais of the budget of the United
States Government and shall be exempt from any generallimitation imposed

by statute on expenditures and act lending (budget outlays) of the United
States.

(b) The Secretary of the Treasury is authori:ed and directed to purchase
for resale obligations insured through the fund when offered by the
Administrator. Such resales shall be upon such terms and conditions as the
Secretary of the Treasury shall determine. Purchases and resales by the
Secretary of the Treuury hereunder shall not be included in the totals of the
budget of the United States Government and shall be exempt from any
general limitation i= posed by statute on expenditures and net lending
(budget outlays) of the United States.

(c) The Administrator may, on an insured buis or otherwise, sell and assign
any notes in the fund or sell certiGcates of beneScial ownership therein to the
Secretary of the ireuury or m the private market. Any sale by the
Administrator of notes individually or in blec:u shall be trested as a sale of
assets for the purposes of the Budget and Accounting Act,1921,notwithstand-
ing the fact that the Administrator.under an agreement with the purchner or
purchners, holds the debt instruments evidencing the loans and holds or
reinvests payments thereon as trustee and custodian for the purchner or pur-
chasers of the individual note or of the certiGcate of beneGeial ownership in a
number of such notes. Security instruments taken by the Administrator in
connection with any notes in the fund may constitute liens running to the
United States notwithstanding the fact that such notes may be thereafter' held

by purchasers thereof.
[May 11,1973, Public Law 93 30,60,37 Stat. 67; 7 U.S.C. 934|

SEC. 305. INSURED LOANS INTEREST RATES AND LENDING
LEVELS.--(a) The Administrator is authori:ed to make insured loans under
this title and at the interest rates hereinafter provided to the full extent of the
assets available in the fund, subject only to limitations as to amounts author-'

i:ed for loans and advances as may be from time to time imposed by the Con-
!

gress of the United States for loans to be made in any one year, which
amounts shall remain available ur.til expended: Provided That the Congress

I

! in the annual appropriation Act may aho authori:e the transfer of any escess
cuh in the fund 'or deposit into the Treasury as miscellaneous receipts: And
provided further, That any such loans and advances shall not be included in

j

_
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the totals of the budget of the United States Government and shall be exempt
from any generallimitation imposed by statute on expenditures and net lend.
ing (budget outlays) of the United States.

(b) Insured loans made under this title shall bear interest 3: 5 per centum
per annum, except that the Administrator may make insured loans to electric
or telephone borrowers at a lesser interest rate,but not less than 2 per centum
per annum,if,in the Administrator's sole discretion, the Administrator finds
that the borrower-

(1) hu experienced extreme financial hardship: or
(2) cannot, in accordance with generally accepted management and ae.

counting principles and without charging rates to its customers or subscribers
so high as to create a substantial disparity between such r:tes and the rates
charged for similar service in the same or nearby areas by other suppliers,
provide service consistent with the objectives of this Act.

(e) Loans made under this section shall be insured,by the Administrator
when purchased by a lender. Aa used in this Act, an insured loan is one which
is made, held, and serviced by the Administrator, and sold and insured by the
Administrator hereunder, such loans shall be sold and insured by the
Administrator without undue delay,

i
[hiay 11,1973, Public Law 93-32, 50, 87 Stat. 68; Oct. 20,1976, Pub'ic Law
94-570, $3,90 Stat. 2701; Aug.13,1981, Public Law 97 35 Title I, s16?(a),95

Stat. 379: 7 U.S.C. 935.]

SEC. 306. GUARANTEED LOANS; ACC05th!ODAT10N AND SUB-
ORDINATION OF LIENS.-The Administrator may provide financial

<

i

assistanee to borrowers for purposes previded in the Rural Electrification Act
of 1936, as amended, by guaranteeing loans,in the full amount thereof, made
by the ' ural Telephone Bank, National Rural Utilities Cooperative Finance
Corporati n, and any other legally organi:ed lending agency, or by accom-
modating or subordinating liens or mortgages in the fund held by the
Administrator as owner or as trustee or custodian for purchases of notes from
the fund, or by any combination of such guarantee, accommodation, or subor.
dination, No fees or charges shall be assessed for any such guarantee, accom-

|

modation, or subordination. With respect to guarantees issued by the
Administrator under this section, on the request of the borrower of any such

|
loan 50 guaranteed, the loan shall be made by the Feders! Financing Bank

,

and at a rate ofinterest that is not more than the rate ofinterest applicable to
other similar loans then being made or purchased by the Bank. Guaranteed

|
loans shall bear interest at the rate agreed upon by the borrower and the

!
lender. Guaranteed loans, and accommodation and subordination ofliens or
mortgsges, may be made concurrently with an insured loan. The amount of

|
guaranteed loans shall be subject only to such limitations as to amounts as

|
may be authorized from time to time by the Congress of the United 5tates:I

|
Provided, That any amounts guaranteed hereunder shall not be ine!uded in
the totals of the budget of the United States Government and shall be exempt'

!
I
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from any generallimitation imposed by salute on capenditures and net tend.
ing (budget outlays) of the Unit:d States. As used in this title, a guaranteed
loan is one which is initially made, held, and serviced by a legally organi:ed-

lending agency snd which is guaranteed by the Administrator hereunder. A
guaranteed loan, including the related guarantee, may he assigned to the es.
tent provided in the contract of guarantee esecuted by the Administrator
under this titlet the nasignability of such loan and guarantee shall be governed
esclusively by said contract of guarantee.
[hlay 11,1973, Public Law 93 32, $2,87 Stat. 69; Nov. 4,1975, Public Law
94124, $1,39 Stat. 677 Aug.13,1981, Public Law 97 35, Title I, $163(b),95
Stat. 379, 7 U.S.C. 936.] (NOTE: Legislation which included a provision
authori:ing the prepayment of loans by rural electrincation and telephone
systems (July 2,1986, Public Law 99 349, Titte I, Chapter 1,100 Stat. 713) was
subsequently amended and the authori:ation repealed (Oct. 21,1986, Public
Law 99 509, Title I, 510ll(b),100 Stat.1876.))

SEC. 306A. PREPAYhlENT OF LOANS.-(a) Eacept as provided in
subsection (c), a borrower of a loan made by the Federal Financing Bank and

guaranteed under section 306 of this Act may prepay such loan (or any loan
advance thereunder) by paying the outstanding principal balance due on the
loan (or advance), if-

|
(1) the loan is outstanding on July 2,1986;

! (2) private capits!, with the esisting loan guarantee,is used to rep; ace
the loant and

(3) the borrower certifies that any savings from such prepayment will
be passed on to its customers or used to improve the Gnancial strength of
the borrower in cases of financial hardship.

(b) No sums in addition to the payment of the outstanding principal
balance due on the loan may be charged against the borrower, the fund,or the

Rural Electrincation Administration.
(c)(1) A borrower will not qualify for prepayment under this section if,in

the opinion of the Secretary of the Treasury, to prepay in such borrower's
case would adversely affect the operation of the Federal Financing Bank.

(2) Paragraph (1) shall be effective in nacal year 1987 only for any loan
;

-

the prepayment of the principal amount of which will cause the
cumulative amount of net proceeds from all such prepayments made dur.

ing such year to eaceed $2,017,300,0C0.
(d)(1) The Administrator shall permit, subject to subsection (a),

)

prepayments of principal on loans in fiscal year 1987 under this section or
Public Law 99 349 in such amounts as to reali:4 net proceeds from all such
prepayments in fiscal year 1987 in an amount not less than 30,017,500,000,

j
(2) The Administrator shall establish-t

(A) eligibility criteria to ensure that any loan prepayment activity'

required to be carried out under this subsection will be directed to those
cooperative borrowers in greatest need of the benents associated with
prepayment, as determined by the Administratort and

_ . . _ _ - . - . _-. - _ - - _ . - - -- _. .. -
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:

(B) such other eligibility criteria as the Administrator determines
are necessary to carry out this subsection.

(e) Any guarantee of a loan prepaid under this section shall be fully
assignable under the provisions of section 306 of this Act and transferrable.
However, the Administrator may require that any such guarantee, if trans.
ferred or assign, be transferred or assigned to a loan or security that,if soid,
will be grouped with non. guaranteed loans or securities and sold in a mar.ner
to ensure that such sale will not unressonably compete wiih the marketing of

-

obligations of the United States.
(Oct. 21,1986 Public Law 99 509 Title 1, $1011(a),100 Stat.1875: 7 U.S.C.
936a.] (N0'. . ;egislation which enacted this section provides that "[t]he

.

Secretary of Agriculture shall issue regulations to implement this section
within 60 days after the date of enactment of this Act. Such regulations-

(1) shall facilitate prepayment ofloans under section 306A of the Rural
Electrification Act of 1936, as amended by subsection (a): and'

(2) may not require any rural utility that is a borrower ofloans subject
to section 304A to make unreasonable reductions in rates to its customers

;

u a condition of such prepayment."(Oct. 21,1986, Public Law 99 309,
,

Title I,910ll(c),100 Stat.1876.))'

SEC. 306B. SALE OR PREPAYMENT OF DIRECT OR INSURED
LOANS.-A direct or insured loan made under this Act shall not be sold or
prepaid at a value lees chan the face value of any outstanding principal
balance on such loan, except when sold to or prepaid by the borrower at the
lesser of the outstanding principal balance due on the loan or the loan's pre-
sent value discounted from the fa: value at maturity at the rate set by the
Administrator. The exception contained in the preceding sentence shall be

! effective for the period ending September 30,1987.
,

(Oct. 21,1986, Public Law 99 509, Title I, $1011(a),100 Stat.1875; 7 U.S.C.
936a.] (NOTE: Legislation which enacted this section provides that "[t]he
Secretary of Agriculture shall issue regulations to implement this section
within 60 days after the date of ensetment of this Act."(Oct. 21,1986, Publie

'

Law 99 509, Title I, $10ll(e),100 Scat.1876.))
|

SEC. 307. OTHER FINANC!hC. Then it appean to the Administrator
|

that the loan appliesnt is able to obtain a loan for part oihis credit needs from
3 responsible cooperative or other credit source at reasonable rates and terms

|

consistent with the loan applicant's ability to pay and the achievement of theI

Act's objectives, he may request the loan applicant to apply for and accept
| such a loan concurrently with an insured loan. subject, however, to full use be-
| ing made by the Administrator of the funds made available hereunder forl

such insured loans under this title.
(May 11,1973, Public Law 93 30. 50,87 Stat. 70t Aug.13.1931. Public Law

|
97 35, Title I, $165(c),95 Stat. 379,7 U.S.C. 937.]

|
|

|
|
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SEC. 308. FULL FAITH AND CREDIT OF THE UNITED
STATES.-Any contract of insurance or guarantee esecuted by the
Administrator under this title shall be an obligation supported by the full faith
and credit of the United States and incontestable except for fraud or;

misrepresentation of which the holder had actual knowledge at the time it
became a holder.
[hiay 11,1973, Public Law 93 32, 52, 87 Stat. Tot Nov. 4,1975, Public Law
94124, $2. 89 Stat. 677: 7 U.S.C. 938.]

3EC. 309. LOAN TER$15 AND CONDITIONS.-Loans made from or in.
.

sured through the fund shall be for the same purposes and on the same terms
and conditions as are provided forloans in titles I and !! of this Act eacept as
otherwise provided in sections 303 to 308 inclusive.
(hiay 11,1973, Public Law 93 32,62,87 Stat. 70; 7 U.S.C. 939]

SEC. 310. REFINANCING OF RURAL DEVELOP 5 TENT ACT
LO ANS.- At the trquest of the borrower, the Administrator is authorized and
directed to tenuance with loans which will be insured under this Act, at the in,'

terest rates provided in section 305, any loans made for rural electric and
telephone facilities under any provision of the Consolidated Farm and R1 tral

;'
Development Act.
(hlay 11,1973, Public law 93 32, $2,87 Stat. 70; 7 U.S.C. 940]

'

4

SEC. 311. PRIVATIZATION PROGRAh!.-The Administrator 'sha!!
j establish a privatisation demonstration program which shall permit borrowers>

to repay loans made by the Federal Financing Bank and guaranteed under
. section 306 of this Act by paying the outstanding principal balance due on the
| loans. No sums in addition to the payment of the outstanding principal
!

balance due on the Federal Financing Bank loans may be charged as the
j

result of such prepayment against the borrower, the fund, or the Rural E!ec-
trification Administration. Federal Financing Bank loans shall be refinanced
using the esisting section 306 loan guarantee, with private capital, in an
amount not to eaceed the outstanding principal amount prepaid: Provided.
That such guarantee of private capital shall be 90% of the principal amount
of the loan or any portion thereof plus accrued interest outstanding at any
time during the maturity period of the loan and shall be fully transferable and
assignable. Notwithstanding any other provision ci law, borrowers may
prepay Federal Financing Bank loans under this section, eacept that such bor.
rowers shall be required to prepay all of their outstanding loans made or
guaranteed under this Act within one year of prepayment ot* the Grit loan. A
direct or insured loan prepaid under th,s section shall be prepaid by the bor,
rower at the lesser of the outstanding principal balance due on the loan or the
loan's present value discounted from the face value at maturity at the rate set
by the Adrainistrator. A Rural T.lephone Bank !oan shall be prepaid by pay.
ing the outstanding principal balance on the loan. No guarantee or other
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financial assistance shall be available to the borrowers to r:0 nance outstand-
ing loans prepaid. hereunder. In the case of an electric borrower prepaying
under this section or otherwise prepaying a loan at less than the outstanding

principal balance due on the loan, after the date of prepaytnent, no loans, loan
guarantees or other financial sssistance shall be provided pursusnt to this Act
to the borrower or its successors or for the purpose of financing the construc-
tion or operation of generating plants or bulk transmission lines for the pur-
pose of furnishing electric energy in the area served on a retail or wholesale
basis by such borrower. In the case of a telephone borrower pry :yiag under
this section, or otherwise prepaying a loan at less than the outstanding prin-
cipal balance due on the loan, after the date of prepayment, no loans, loan
guarantees or other financial assistance shall be provided pursuant to this Act
to the borrower or its successors or for the purpose of furnishing or improving
telephone senice in the area sened by such borrower. In determining the
senice area of electric borrowers, the Administrator shsil make allowances
and adjustments to avoid adversely affecting the eligibility of other borrowers
for financial assistance under this Act where such borrowers are currently pro-
viding electric supply services for retailloads in the same area and which are
reasonably expected to continue providing electric supply services for retail
loads in such areas,in the event that the borrower prepaying under this sec-
tion shall be using a majority of its genersting capacity to directly sene its
retail censumers, other borrowers which are purchasing i.ower from such bor-
rower as of September 30,1986, shall continue to remain eligible for financing
under this Act for ne:dr !n their service area. Nothing in this section shall pro-
hibit a borrower which has prepaid pursuant to this section from participating
in generation and transmission projects with borrowers which have not
prepaid, so long as the borrower which has prepaid utill:es private capital
Gnancing without financial assista : . under this Act: Provided further. That
nothing in this sectica shall prohibit short term power purenases by borrowers
which have prepaid under this section from borrowers which have not
prepaid. The Administrator shall iseue reguistions o implement this section
within 60 days.
(Oct. 30,1986, Public Law 99 591, Title VI, 5603,100 5 tat. 3341333: 7 U.S.C.
940s.} (NOTE: Legislation which enacted this secdon provides that its provi-
sions "shall apply only to the rural electrincetion program in Se .itate of
Alaska." (Oct. 30,1986, Pabile Law 99L 591. Title VI!!, Part C. 3115, 100

'

Stat. 3341350.))
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TITLE IV

SEC. 401. ESTABLISIIMENT, CENERAL PURPOSES, AND STATUS
OF THE TELEPHONE BANK.-(a) There is hereby established a body cor.

parate to be known as the Rural Telephone Bank (hereinafter called the
telephone bank).

(b) The general purposes of the telephone bank shal! be to obtain an ade.
quate supply of supplemental funds to the extent feasible from non rederal
sources, to utill:e said funds in the making ofloans under section 408 of this
title, and to conduct its operations to the extent practicable on a self.
sustaining basis.

(c) the telephone bank shall be deemed to be an instrumentality of the
United States, and shall, for the purposes of jurisdiction and venue, be deem.
ed a citi:en and resident of the District of Columbia. The telephone bank is

- authori:ed to make payments to State, territorial, and local governments in
lieu of property taxes upva real prnperty and tangible personal property
which was subject to State, territorial, and local taxation before acquisition by
the telephone bank. Such payment may be in the amounts, at the times, and
upon such terms as the telephone bank deems appropriate but the telephone
bank shall be guided by the policy of making payments not in excess of the
taxes which would have been payable upon such property in the condition in
which it was xquired. (May 7,1971, Public Law 9212, 62, 85 Stat. 30; 7
U.S.C. 941.]

SEC 402. GENERAL POWERS.-To carry out the specific powers herein
authori: d, the telephone bank shall have power to (a) adopt, alter, and use
a corporate seal;(b) sue and be sued in its corporate name;(c) make contracts,
leases, and cooperative agreements, or enter into other transactions as may be
necessary in the conduct of its business, and on such terms as it may deem
appropriate; (d) acquire, in any lawful manner, hold, maintain, use, and
dispose of property: Provided, That the telephone bank may only acquire
property needed in the conduct of its banking operations or pledged or mort.
gaged to secure loans made hereunder or in temporary operation or
maintenance thereof: Provided further, That any such pledged or mortgaged

property so acquired shall be disposed of as promptly as is consistent with
prudent liquidation practices, but in no event later than five years after such
scquisition;(e) secept gifts or donations of services or of property in aid of any
of the purposes herein authori:e;(f) appoint such officers, attorneys, agents,
and employees, vest them with such powers and duties, fix and pay such
compensation to them for their services as the telephone bank may determine:
(g) determine the character of and the necessity for its obliga.ou and
expenditures, and the manner in which they shall be incurred, aliwed, and
paid;(h) execute, in accordance with its bylaws, all instruments necessary or
appropriate in the exercise of any of its powerst (i) collect or cumpromise all

.

obligations assigned to or held by it and all leg:.1 or equitable rights accruing

. ._.
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to it in connection with the payment of such obligations until such time as
such obligations may be referred to the Attorney General for suit or collection;
and (j) exercise all such other powers as shall be necessary or incidental to
carrying out its functions under this title. [51ay 7,1971, Public Law 9212,62,
85 Stat. 30; 7 U.S.C. 942.]

SEC. 403. SPECIAL PROVISIONS COVERNING TELEPHONE BANK
AS AN AGENCY OF THE UNITED STATES UNTIL CONVERSION OF
OWNERSHIP, CONTROL, AND OPERATION.-Until the ownership, con-
trol, and operation of the telephone bank is converted as previded in section

410(a) of this title and not thereafter-
(a) The telephone bank shall be an agency of the United States and shall be

subject to the supervision and direction of the Secretary of Agriculture
'

(hereinafter called the Secretary): Provided, however, That the telephone
bank shall at no time be entitled to transmission of its mail free of postage,
nor shallit have the priority of the United States in the payment of debts out
of bankrupt, insolvent, and decedents' estates;

(b) in order to perform its responsibilities under this title, the telephone
bank may partially or jointly utill:e the facilities and the services of emplo: ees
of the Rural Electrification Administration or of any other agency of the
Department of Agriculture, without cost to the telephone bank;

c(c) the telephone bank shall be subject to the provisions of the .overnment
Corporation Control Act, as amended (31 U.S.C. 841, et seq.), in the same

'

manner and to the same extent as if it were included in the dennition of
"wholly owned Government corporation" as set forth in section 101 of said
Act (31 U.S.C. 846):

(d) the telephone bank may without regard to the civil service classincation
laws appoint and fix the compensation oisuch ofncers snd employees of the

| telephone bank as it may deem necessary;

! (e) the telephone bank shall be subject to the provisions of sections 517,
519, and 2679 of title 28, United States Code. (htay 7,1971, Public Law 9212,
@2,85 Stat. 31; 7 U.S.C. 943.]

SEC. 404. GOVERNOR.-Subject to the provisions of section 41.0, the
Administrator of the Rural Electrification Administration shall serve as the
chief executive ofncer of the telephone bank (herein called the Governor of
the telephone bank). Except as to matters specincally reserved to the
Telephone Bank Board in this title, the Governor of the telephone bank shall
exercise :..id perform all functions, powers, and duties of the telephone bank.
(Stay 7,1971, Public Law 9212, $2, 85 Stat. 31; 7 U.S.C. 944.]

SEC. 405. DOARD OF DIRECTORS.-{a) The management of the
|
; telephone bank, within the limitations prescribed by law, shall be vested in a

board of d'ectors (herein called the Telephone Bank Board) consisting of
j
i thirteen mei.ucts.
1

I

|
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(b) The Administrator of the Rural Electrification Administration and the
Governor of the Farm Credit Administration shall be members of the
Telephone Onk Board. Five other members of the Telephone Bank Board
shall be dengnated by the President to serve at his pleasure, three of whom
shall be oincers or employees of the Department of Agriculture but not
oi6cers or employees of the Rural Electrification Administration, and two of
whom shall be from the general public and not ofncers or employees of the
Federal Government. The Administrator and other ofncers and employees of
the Department of Agriculture and the Covernor of the Farm Credit
Administration shall serve as members without additional compensation.

(c) As soon as practicable after enactment of this title, the President of the
United States shall appoint six additional members of the initial Telephone
Bank Board to be selected from the directors, managers, and employees of
any entities eligible to borrow from the telephone bank and of organi:stions
controlled by such entities, with due regard to fair representation of the rural
telephone systems of the Nation.The six members thus appointed shall serve
until their successors shall have been duly elected in accordance with subsec.

tion (d).
(d) Within twelve months following the appointment of the six members of

the initial Board as provided in subsection (c), the Governor of the telephone
bank shall call a meeting of all entities then eligible to borrow from the
telephone bank and organi:stions controlled by such entities for the purpose
of electing members of the Telephone Bank Board, Each such entity and
organi:ation shall be entitled to notice of and shall have one noncumulativa
vote at said meeting. Six members of the Telephone Bank Board shall be
elected for a two year term, three from among the directors, managers, and
employees of cooperative type entities eligible to vote and ,rganizations con-
trolled by such entities, and three frum among the managers, directors, and
employees of commercial. type entities eligible to vote and organi:stions con-
trolled by such entities. These six members shall be elected by majority vote of
the entities and organi:stions eligible to vote and such entities and organi:2
tions may vote by proxy.

(e) Thereafter, the cooperative type entities and organi:stions holding
class B and class C stock, voting as a separate class, shall elect three directors
to represent their class by a majority vote of the stockholders voting in such ,

class; and the commercial type entities and organi:stions holding class B and

L
e: ass C stock, voting as a separate class, shall elect three directors to represent
their class by a majority vote of the stockholders voting in such class. Limitedp
proxy voting may be permitted, as authori:ed by the bylaws of the telephone'

p bank. Cumulative voting shall not be permitted.

! (f) Any Telephone Bank Board member may continue to serve siter the ex-

i piration of the term for which he is elected until his successor has been elected
and has qualified. Telephone Bank Board members designated from the
general public, pursuant to subsection (b), or appointed or elected pursuant to ,

|

|
subsections (c),(d), and (c), shall receive $100 for each day or part thereof, not'

to exceed one hundred days per year for the first three years after enactmen't
|
;
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of this title and not to exceed fifty days por year thereafter, spent in the per.
formance of official duties, and shall be. reimbursed for travel and other
expenses in such manner and subject to such limitations as the Telephone
Bank Board may prescribe.

(g) The Telephone Bank Board shall prescribe bylaws, not inconsistent
with law, regulating the manner in which the telephone bank's business shall
be conducted, its directors and ofncers elected, its stock issued, held, and
disposed of,its property transferred,its bylaws amended, and the powers and
privileges granted to it by law and exercised and enjoyed.

(h) The Telephone Bank Board shall meet at such times and places as it
may fix and determine, but shall hold at least fcur regularly scheduled
meetings a year, and special meetings may be held on call in the manner
specified in the byfaws of the telephone bank.

(i) The Telephone Bank Board shall make an annual report to the Secretary
for transmittal to the Congress on the administration of this title IV and any
other matters relating to the effectuation of the policies of title IV, including
recommendations for legislation. [May 7,1971, Public Law 9212,52,85 Stat.
32t May 11,1973, Public Law 93 32, @4, 87 Stat. 70t 7 U.S.C. 945.]

SEC. 406. CAPITALIZATION.-(a) The telephone bank's capital shall
consist of capital suoscribed by the United Stater, by borrowers from the
telephor.e bank, by corpontions and public bodies eligible to become bor.
rowers from the telephone bank, and by organi:ations controlled by such bor.
rowers, corporations, and public bodies. Beginning with the fiscal year 1971
and for each Uscal year thereafter but not later than fiscal year 1991, the
United States shall furnish capital for the purchase of class A stock and there
are hereby authori:ed to be appropriated such aaounts, not to exceed
$30,000,000 annually, for such purchases until such class A stock shall equal
3600,000,000, Provided: That on or before July 1,1975, the Secretary shall
make a report to the President for transmittal to the Congress on the status of
capitali:stien of the telephone bank by the United States with appropriate
recommendatioas. Aa used in this section and section 301, the term "net col.

lection proceeds" shall be deemed to mean payments from and after July 1,
1969, of princi"' and interest on loans heretofore or hereafter made under
section 201 of this Act,less an amount representing interest payable to the
Secretary of the Treasury on loans to the Administrator fer telephone pur.
poses pursuant to section 3(a) of this A::.

(b) The capital stock of the telephone bank shall consist of three classes,
class A, class B, and class C, the rights, powers, privileges, and preferences of

the separatt classes to be se specined, nut inconsistent with law,in the bylaws
of the telephone bank. Class B and class C stock shall be voting stock, but no
holder of said stock shall be entitled to more than one vote, nor shall class B
and class C stockholde.rs, regardless of their number, which are owned or con.

| trolled by the same person, group of persons, firm, association, or corporation,
be entitled in any event to more then one vote.

t
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(c) Class A stock shall be issued only to the Administrator of the Rural Elec.
trification Administration on behalf of the IJnited States in exchange for
capital furnished to the telephone bank pursuant to subsection (a), and such !

class A stock shall be redeemed and retired by the telephone bank as soon as
practicable after Septe:nber 30,1995,' but not to the extent that the Telephone
Bank Board determines that such retirement willimpair the operations of the
telephone bank: Provided, That the minimum amount of class A stock that
shall be retired each year after said date shall equal the amount of clus B
stock said by the telephone bank during such year. Clua A stock shall be en.
titled to a return, payable from income, at the rate of 2 per centum per annum
on the amounts of said class A stock actually paid into the telephone bank.
Such, return shall be cumulative and shall be payable annually into
miscellaneous receipts of the Treasury.

(d) Class B stock shall be held only by recipients ofloans under section @8
of this Act. Borrowers receiving loan funds pursuant to section @8(aXI) or(2)
shall be required to invest in class B stock 5 per centum of the amount ofloan
funds so provided. No dividends shall be payable on class B stock. All holders
of class B stock shall be entitled to patronage refunds in class B stock under
terms and conditions to be specified in the bylaws of the telephone bank.

(e) Class C stock shall be available for purchase and shall be held only by
borrowers, or by corporations and public bodies eligible to borrow under see-
tion @8 of this Act, or by orgsni:stions controlled by such borrowers, car-
porations and public bodies, and shall be entitled to dividends in the manner
specified in the bylaws of the telephone bank. Such dividends shall be payable
only from income and, until all class A stock is retired, shall not exceed the
current average rate payable on its telephone debentures.

(f) If a firm, association, corporation, or public body is n' t authori:edo

under the laws of the jurisdiction in which it is organi:ed to acquire stock of
the telephone bank, the telephone bank shall, in lieu thereof, permit such
organi:ation to pay into a special fund of the telephone bank a sum
equivalent tc the .tmount of stock to be purchased. E~ ch reference in this titlea

to capital stock, or to clus B, or class C stock, shall include also the special

| fund equivalents of such stock, and to the extent permitted under the laws of
the jurisdiction in which such orgsni:stion is organi:ed, a holder of special'

fund equivalents of clus B or class C stock, shall have the same rights and
status as a holder of class B or class C stock, respectively. The rights and
obligations of the telephone bank in respect of such special fund equivalent

'

p shall be identical to its rights and obligations in respect of class B or class C
F stock, respectively.
I (g) After payment of all operating expenses of the telephone bank, in-

| cluding interest on its telephone debentures, setting aside appropriate funds

| for reserves for losses, and making payment in lieu of taxes, and returns on

|
class A stock as provided in section #6(c), and on class C stock, the Telephone

! Dank Board shall annually set aside the remaining earnings of the telephone
bank for patronage refunds in accordance with the bylaws of the telephone'

e
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bank. (May 7,1971, Public Law 9212,62,85 Stat. 33; May 11,1973, Public
Law 93 32,95,87 Stat. 70; April 21,1976, Public Law 94-273, 92(2),90 Stat.
375; Dec. 22,1981, Public Law 97 98, Title XVI, 91607, 95 Stat.1347; 7

U.S.C. 944.]

SEC. 407. BORROWING POWER.-(a)The telephone bankis authori:ed
to obtain funds through the public or private sale of its bonds, debentures,
notes, and other evidences of indebtedness (herein collectively called
telephone debentures). Telephone debentures shall be issued at such times,
bear interest at such rates, and contain such other terms and conditions as the

Telephone Bank Board shall determine: Provided, however, That the amount
of the telephone debentures which may be outstanding at any one time pur.
suant to this section shall not exceed twenty times the paid.in capital and re-
tained earnings of the telephone bank. Telephone debentures shall not be
exempt, either as to principal or interest, from any taxation now or hereafter
imposed by the United States, by any territory, dependency, or possession
thereof, or by any State or local taxing authority. Telephone debentures shall
be lawfulinvestments and may be accepted as security for all Gduciary, trust,
and public funds, the investment or deposit of which shall be under the
authority and control of the United States or any officer or ofncers thereof.

(b) The Telephone Bank is also authorized to issue telephone debentures to
the Secretary of the Treasury, and the Secretary of the Treasury may in his
discretion purchase any such debentures, and for such purpose the Secretary
of the Treasury is authorized to use as a public debt transaction the proceeds
of the sale of any securities hereafter issued under the Second Liberty Bond
Act, as now or hereafter in force, and the purposes for which securities may be
issued under the Second Liberty Bond det as now or hereafter in fore are ex.
tended to include such purchases. Each purchase of telephone debentures by
the Secretary of the Treasury under this subsection shall be upon such terms
and conditions as to yield a return at a rate not less than a rate determined by
the Secretary of the Treasury, taking into consideration the current average
yield on outstanding marketable obligations of the United States of com.
parable maturity. The Secretary of Treasury may sell, upon such terms and
conditions and at such price or prices as he shall determine, any of the
telephone debentures acquired by him under this subsection. All purchases
and sales by the Secretary of the t reasury or suen debentures 'inder this
subsection shall be treated as public debt transactions of the United States.

! (c) Purchases and resales by the Secretary of the Treasury as authorized in
subsection (b) of this section shall not be included in the totals of the budget
of the United States Government and shall be exempt from any generallimita.
tion imposed by statute on expenditures and net lending (budget outlays) of'

the United States.
(May 7,1971, Public Law 92 12, 92, SS Stat. 34: June 30,1972, Public Law
92 324,92,86 Stat. 390: May 11,1973, Public Law 93 32, s@6,7,87 Stat. 70:

< U.S.C. 947.]
|
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SEC. 408. LENDING POWER.-(a) The Governor of the telephone bank
is authori:ed on behalf of the telephone bank to make loans,in conformance
with policies approved by the Telephone Bank Board, to corporations and
public bodies which have received a loan or loan commitment pursuant to sec.

i tion 201 of this Act, or which have been certified by the Administrator to be

j eligible for such a loan or loan commitment,(1) for the same purposes and
.

under the s:une limitations for which loans may be made under section 201 of
this Act,(2) for the purposes of financing, or refinancing, the construction,im-
provement, expansion, acquisition, and operation of telephone lines, facilities,
or systems, in order to improve the efficiency, effectiveness, or financial
stability of borrowers financed under sections 201 and 408 of this Act, and (3)
for the purchase of class B stock required to be purchased under Section'

406(d) of this Act but not for the purchase of class C stock, subject, as to the
purposes set forth in (2) hereof, to the following provisos: That in the case of
any such loan for the acquisition of telephone lines, facilities, or systems, the
acquisition shall be approved by the Secreisry, the location and character
thereof shall be such as to improve the efficiency, effectiveness, or financial
stability of the telephone system of the borrower, and in respect of exchange
facilities for local services, the si:e of each acquisition shall not be greater
than the borrower's existing system at the time it receives its first loan from
the telephone bank, taking into account the number of subscribers served,
miles of line, and plant investment. Loans and advances made under this see-

<

tion shall not be inc!uded in the totals of the budge' of the United States
Covernment and shall be exempt from any general limitation imposed by
statute on expenditures and net lending (budget outlays)of the United States.

(b) Loans under this section shall be on such terms and conditions as the|
| Covernor of the telephone bank shall determine, subject, however, to the

following restrictions:

[
(1) Allloans made under this section shall be fully amorti:ed over s period
not to exceed fifty years.
(2) Funds to be loaned under this Act to any borrower shall be loaned under
this section in preference to section 201 if the borrower is eligible for such a

|

l loan and funds are available therefor. Notwithstanding the foregoing or any
other provision of law, all loans made pursuant to this Act for facilities for

-

telephone systems with an average subscriber density of three or fewer per
mile shall be made under section 201 of this Actt but this provision shall not

j preclude the making of such loans from the telephone bank at the election
1 of the borrower.

.

(3) Loans under this section shall best interest at the "cost of money rate."
The cost of money rate is defined as the average cost of moneys to the
telephone bank as determined by the Governor, but not less than 5 per cen-

|

I tum per annum.
(4) Loans shall not be made under this section unless the Governor of the
telephone bank finds and certifies that in his judgment (i) the security-

| therefor is resionably adequate and such loan will be repaid within the time ,

1

l
'

.___
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agreed, and (ii) the borrower has the capability of producing net income or
margins before interest at least equal to 150 per centum of the interest re-
quirements on all ofits outstanding and proposed loans,or such Hgher per
centum as may be fixed from time to time by the Telephone Bank Board in
order to allocate available funds equitably among borrowers or to improve
the marketability of the telephone debentures: Provided, however, That the
Governor of the telephone bank may waive the requirement of(ii) above in
any case if he shall determine (and set forth his reasons therefor in writing)
that this requirement would prevent emergency restoration of the
borrower's system or otherwise result in severe hardship to the borrower.
(5) No loan shall be made in any State.which now has or may hereafter have
a State regulatory body having authority to regulate telephone service and
to require certificates of convenience and necessity to the applicant unless
such certificate from such agency is first obtained. In a State in which there
is no such agency or regulatory body legally authori:ed to issue such cer.
tificates to the applicant, no loan shall be made under this section unless
the Governor of the telephone bank shall determine (and set forth his
reasons therefor in writing) that no duplication of lines, facilities, or
systems, providing reasonably adequate services will result therefrom.
(6) As used in this section, the. term telephone service shall have the mean.
ing prescribed for this term in section 203(a) of this Act, and the term
telephone lines, facilities, or systems shall mean lines, facilities, or systems
used in the rendition of such telephone service.
(7) No borrower of funds under section 408 of this Act shall, without
approval of the Governor of the telephone bank under rules established by
the . Telephone Bank Board, sell or dispose of its property, rights, or fran.
chises, acquired under the provisions of this Act, until any loan obtained
from the telephone bank, including all interest and charges, shall have been
repaid.

(c) The Governor of the telephone bank is authori:ed under rules estab.
lished by the Telephone Bank Board to adjust, on an amortized basis, the
schedule of payments ofinterest or principal ofloans made under this section
upon his determination that with such readjustment there is reasonable
assurance of repayment: Provided, however, That no adjustment shall extend
the period of such loans beyond fifty years. (May 7,1971, Public Law 9212,
92,85 Stat. 35; Msy 11,1973, Public Law 93 32, !!8,9,87 Stat. 70: 7 U.S.C.

! 948.]

SEC. 409. TELEPHONE BANK RECEIPTS.-Any receipts from the
activities of the telephone bank shall be available for all obligations and
expenditures of the telephone bank. [May 7,1971, Public Law 92 12, @2, 85
Stat. 36; 7 U.S.C. 949.]

|
i
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SEC. 410. CONVERSION OF OWNERSHIP, CONTROL AND OPERA.
TION OF TELEPHONE B ANK.-{a) Whenever fifty one per centum of the
maximum amount of class A stock issued to the United States and outstanding

at any time after September 30,198S, has been fully redeemed and retired
pursuant to section 404c) of this title-

,

(1) the powers and authority of the Governor of the telephone bank granted
to the Administrator of the Rural Electrification Administration by this title
IV shall vest in the Telephone Bank Board, and may be exercised and per.
formed through the Governor of the telephone bank, to be selected by the
Telephone Bank Board, and through such other employees as the
Telephone Bank Board shall designate;
(2) the five members of the Telephone Bank Board designated by the Presi-
dent pursuant to section 405(b) shall cease to be members, and the number
of Board members shall be accordingly reduced to eight unless other provi-
sion is thereafter made in the bylaws of the telephone bank;
(3) the telephbne bank shall cease to be an agency of the United States, but
shall continue in existence in perpetuity as an instrumentality of the United
States and as a banking corporation with all of the powers and limitations
conferred or imposed by this title IV except such as shall have lapsed pur-
susnt to the provisions of this title.
(b) When all class A stock has been fully redeemed and retired, lor.ns made

by the telephone bank shall not continue to be subject to the restrictions
prescribed in the provisos to section 408(aX2).

(c) Congress reserves the right to review the continued operations of the
telephone bank after all class A stock has been fully redeemed and retired.
(May 7,1971, Public Law 9212,92,85 Stat. 36; 7 U.S.C. 950; April 21,1976,
Public Law 94-273, $a(2),90 Stat. 375; 7 U.S.C. 950.].

|

SEC. 411. LIQUIDATION OR DISSOLUTION OF THE TELEPi!ONE
B ANK.-In the case ofliquidation or dissolution of the telephone bank, after
the payment or retirement, as the case may be, first, of all 'iabilities; second,
of all class A stock at par; third, of all class B stock at par, fourth ,of all class C

.

stock at part then any surpluses and contingency reserves existing on the
effective date ofliquidation or dissolution of the telephone bank shall be paid
to the holders of class A and class B stock issued and outstanding before the

,

f effective date of such liquidation or dissolution, pro rata. (May 7,1971, Public
Law 9212, 62,85 Seat. 37; 7 U.S.C. 950s.),

? SEC. 412. BORROWER NET WORTi!.-Except as provided in subsec.
tion (bX2) of section 408, notwithstanding any other provision of law, a loan
shall not be made under section 201 of this Act to any borrower which during
the immediately preceding year had a net worth in excess of 20 per centum of

its sssets unless the Administrator finds that the borrower cannot obtain such
a loan from the telephone bank or from other reliable sources at reasonable
rates ofinterest and terms and conditions. (May 7,1971, Public Law 9212,62,,

85 Stat. 37; 7 U.S.C. 950b.}
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DEFERRED AMENDMENTS TO THE GOVERNMENT
CORPORATION CONTROL ACT

Sections 4 and 5 of the Act of May 7.1971(Publie !.aw 9210: 85 Stat.37) establishing the Rural
Telephone Bank. included the following deferred amendrnents to the Covenment Corporation
Control Act:

SEC. 4. Section.:01 of the Government Corporation Control Act, as amended (31 U.S.C. 856).is-

amended. effective when the ownership, control, and operation of the telephone bank is con.
verted as provided in section 410f a)ef the 81urd Deetrification Act of 1936 u amended,by strik.
ing "and" immediately before '%')" and by inserting. "sad (6) the Rural Telephone Bank" im-'

mediately before the period at the end.

SEC. S. The second sentence of sacocetion (d) of section 303 of the Covernment Corporation
Control Act, as amended (31 U.S.C. 868),is amend td. effective when the ownership, co.itrof, and
operation of the telechone bank is converted as provided in section 41C(a) of the Rural Elee.
trification Act of 1936, as amended, by inserting "the Rural idephone Bank," immedistely
following the words "shall not be applicable to."

5TATD1ENTS OF CONGItESSIONAL l'OLICY

RURAL TILIPHONE LOANS

The rural telephone legisistion enacting clause contains the following statement of
Congressional policy:

...it is hereby declared to be the policy of the Congress that adequate telephone service be
made ger.erally avaihble in rural areas through the improvement and ereansion of exiseing
telephone facilities and the construction and operation of such additional facilities u are
required to assure the availability of adeounte telephone service to the widest practicable number
of rural users of such service. In order to effectuaie this policy, the Rurai Deetrification Act of
1936 is amenwed as hereir after provided. [0et. 03,1949, ch. 776, 61. 63 Stat. 948t 7 U.S.C. 9:1.]

RURAL TELEPHONE BANK

The telephone beni legisistion enacting clauses contain the following statement of
Congressional policyt

...it is hereby declared to be the policy of the Congress that the growing car: ital needs of the
rural teiephone systems require the esisblishment of a rtral teienhone beni w.tich .iil furnian
soeured and viable sources of supplementary Snancing with the objective that said bank will
become an entirely privately owned, onerated, and Gnanced corporatinn. The Congresa further
Gnds that many rural telechone systems require financing under the terms and conriitions
provided in title !! of the Rural Deetrincation Act of 1936, as amended. In order to effectuate
this policy, the Rural ElectriGeation Act of 1936, as amended (7 U.S.C. 9:19:t]. ie amended as
hereinsiter previoed. [May 7,1971. Public Law 9010. 05 Stat. 09t 7 U.S.C. 9 1a].

...it is hereby declared to be l'.e policy of the Congress that the Rural Teierhone Denk should
have the cae, ability of obtaining adequale funos for its supolementary financing progrant at the
lowest possible costs. In order to effectuate this coiley.it will be necessary to expand tne market
for decentures to be issued be the Telephone Seni. The Rursi Deetrification Act nf 1936 as
emended |7 U.S.C. 90193C(b)|. is therefore further amended as hereinaf ter pre.ided. (June 30.
1970 Public Law 9:.3:4. $ 1. 36 Stat. 390s 7 U.S.C. 9 lb.|



r _ _ :- -

.. _

@@ A Brief History md||.|"
'

or me Rurai
* a- 9Rural

==
.

E8 ectr. anc-
ac- - " "

Telephone Programs

!

I

l

-

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



_ _. .

Page 2 of 3

CHRONOLOGY OF LEGISLATIVE CHANGES
Rural Electrification Act of 1936

7 U.S.C. 901-950b

Tne Rural Electnfication Administration was created by Executive Creer 7037 cf May 11
1935

uncer authcrity of the Emergency Re!ief A;;r00ria:10n Act cf 1935. a :r0ved Apnl 8,1935

(49 Stat.115).
.

Statutory previsien for the Agency was made in the Rural Electrificatien Act of 1936, a ;revec1936
May 20 (49 Stat.1363; 7 U.S. Ccce. Chapter 31).

,

Title N cf the Werk Relief and Public Wcrks A;::re; nation Act cf 1933. a;;reved June 211933
("RS Act of 1938,* 52 Stat. 818) autncn:ec further terrowing from the Reconstrue !cn
Finance Corporation and ac::ed a recuiremen tnat ::ccr:wers frem REA agree to use
materials and su: lies precu:ec in tne United Sta:es.

REA tecame par: cf :ne Ce:artment of Agricu::ure under Rect;ani:stion Plan I!. effective
1939

July 1.

Ti:e V cf the Oe artment of Agricutture Crganic Act of 1944, a:Oreved Se tem::er 211944
(53 Stat. 739: 7 U.S.C. 903 - SCS: 915) literali:ed the terms cf REA leans and removec the
time limitatien frcm its fencing program.

Cn Cecember 23. the Rural E!ectnfication Act was funner amenced t0 authori:e REA to1944
refinance certain rural efectnfica::en etliga:icns owec to the Tennessee Valley Au:ncrity

(53 Stat. 925: 7 U.S.C. 9C4).

The Ce anment of Agriculture A :rceriation Act.1948, a reve:: July 30. (61 S:at. 546:1947
7 U.S.C. 903) funner amencec tne Rural Eie::nfication Act ::y tran:fernng from :ne
Fecenstrue:icn Finance Cer;craticn te tne Secretary cf :ne Treasury :ne autnerity to make

! cans to REA.

Cn June 29, the Rural E!ectnfiestien Act was a;ain amencec to autneri:e REA to refinance1948
censin ac:.tional rural electnfication ceiigati0ns Owed to ne Tennessee Val:ey Autnenty

(S2 Stat. :070: 7 U.S.C. 904).

Cn Cc:cter 23. the Rural Electnfica:!cn Act was furtner amence: to autneri:e REA to make1943
tcans fer :ne cur:cse of fumisning and im reving rural tete:nene seroce (63 Stat. 948:

7 U.S.C. 901 - 914: 922 - 924).

Cn June 15. tne Rural E:ectnficat:en Act was amencec by revis:n; :ne f:rmula gevening
.

1955
tno a:Ictment cf electnficatien !can funcs (69 Stat.131: 7 U.S.C. GC3: 9C4).

1952 Cn C :::er 23. :ne Pural E!ee:nfica:icn A : was amence:: ty tr:acenseg :ne cefinit;cn Of
.

te'e nene sec< ice (75 S:st.1140: 7 U.S.C. 924).

Cn May 7 :ne Pural E:ectnficat:en A : was amence: : esta:!!sn a . ral .e:e ncne
a........

- - "u i

1971
anc :no Aural 7eie:nene Sank (55 Stat. 29: 7 U.S.C. 903: 922: 931: 932: 941 - 950::)-

-3-
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1972 Cn June 30. the Rural E!ectrificaticn Act was amended to authcri:e the Secretary of the
Treasury to purchase Telephene Bank debentures (86 Stat. 390: 7 U.S.C. 947) .

1973 Cn May li, the Rural E!ectnficatien Act was amended to establish a revciving fund for
insured and guaranteed Icans under Tit!e ||1 (87 Stat. 65: 7 U.S.C. 903: 931 - 940; 945 - 948).

1975 Cn November 4, the Rural E?ectrifica!!cn Act was amended to expressly authori:e the
assignment of REA guarantees to the extent provided in centract of guarantee, to clarify the
incentestacility of the Government guarantee, and to specifically require justificaticn of
budget estimates (89 Stat. 677 7 U.S.C. 906: 936: and 938).

1976 Cn April 21, the "Fiscal Year Adjustment Act.* amended the Rural E!ectnfica !cn Act to
reflect necessary changes in laws because of the Oc:ccer-Sectember fiscal year (90
Stat. 375: 31 U.S.C. 910: 946; 950).

1976 Cn Cc:cber 20. the Rural E:ectrification Act was amended to ccrrect unintended inequities
in the interest rate criteria and to transfer the unctligated balance cf the 1973 !can
autheri:stiens to the Rural E!ectnfication and Telephone Revciving Fund (90 Stat. 2701:
7 U.S.C. 931: 935).

1977 Cn August 4. the "Cepartment cf Energy Crqani:stien Act* added Sect:en 16 to Title 1
to require the Administratcr, when making er guaranteeing generatien er transmission Icans,
to censider general criteria published by the Secretary of Energy (91 Stat. SC8: 7 U.S.C. 916).

1981 Cn August 13. the "Cmnibus Recccciliatien Act of 1981,* amended the Rura! E!ectrificat:en
Act: (1) to establisn a 5 percent interest rate, with certain exceptiens, for loans frem the
revc!ving fund; and (2) to recuire the Federal Financ:ng Bank te make a lean under an REA
guarantee if requested by a cerrower with such a guarantee (95 Stat. 379: 7 U.S.C. 935 -
937).

1981 Cn Cecemcer 22. the " Agriculture and Fecd Act of 1981.* amended the Rural E:ectrification
Act to extend for ancther 10 years the autherization fer Feceral s:cck purchases in the
Rural Te!ephone Bank (95 Stat.1347; 7 U.S.C. 946).

1986 Cn Octcber 21 the *Cmnibus Sudget Pecenciliatien Act cf 1986.* amended the Rural E'ectri-
fication Ac: to authori:e the crepayment cf certain | cans made by the Federal Financing Bank
and guaranteed by the Rural E:ectnficatien Acministration. The Act further provides fer sa!e er

; prepayment of direct er insured Icans by the actr0wer througn Sectemcer 30,1987.
(_ Stat. __ : 7 U.S.C. 936.) *

1986 Cn Cc cter 30. an ac: ' Making Ccntinuing Apprcpriaticns For Fiscal Year 1987. And Fcr Cther.

# Rurpcses,' amended the Rural E?ectnficatien Act to estactisn a privati:3tien demonstratica
: pecgram in the State cf Alasks to affew efec:ric and telechene berrewers under the Rural
! E?ectrificatien Act to precay with priva:e cacital all the:r ! cans guaran:eed er ctherwise made by
| and intcugh tha Rural E!ectnficatien Administration providing certain cend;ticns are met.
L (_ S ta t . __,, ; 7 U . S . C . ___. ) *

| * c: ens:ete 'erstettve c;tatiens were not ava.rae:e at tre t:r e of et.ucat'en,

i

1
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'This Report Can Be Read In 12 Minutes'

WHY RURAL ELECTRIFI- this task can be acc mpushed. o,er balanced by the smauer utificiauy cunns gus ethn.

CATION LNIPORTANT Exce;t in sporadic instances. Investment. . . . wise unenable in such efi.
such as where power is a by. The essential elements of a m ates.

Ag culture is a maict preb.
* em It must evcive towud the pr: duct cf m i.ngstion er fleed rural electne system are simple HOW MAKE THE START

eratus of a dipulied and sejf. centrol protect, rural electnfi. and easdy matpulated. Distri.
canon is new the respenstbuity bution involves only poles, Having receptized the ad.

sustainmg sector of our social
Life. So agnculture demands all sclely of ee ;nvate interests.

wires. transiermers ad meters. vantages of rurd elecmc service
and reached the conclusion that

the renine.it production ed Elecmcal systems are devel. Even the generating umts now

comfort faclines now available oped by attaching new con.
cbtainable require a minimum only under Covemmentallead.

strucnen to that already cf attentien and are JH but foci ership ad centrciis any cen.
to industry. !t must net be con. siderabie electrificatien of "dirt
ceived. as heretciere a margin. existent. in luge measure be. prcof. In !reimd. Norway, New

cause of technical censider. Zealad, Bavana. Ontario, fu=s" pessible. the obvious
al secter of life. Food and

at: ens. But it is done also for Smt:erland. Alsace and else. obliganon is to get it done. Pet.
matenalindustnes are basic
and entitled to corresponding political adverage-to secare where a very large part of the haps de start should be

exclusive centre! cf a given ter. rural populatien have the bene. thrcush an aUcement of 5:3,0cc

Emergence frem deeressien rit:ry. So streng is this urge for fit of electric service.
er 550,000 to make a survey.censideration.
But an 211 cement of

ccmpels a propun of public continuity-fer having all ci a AD\ANTAG , OF RL,. n 0.C c.:cc actuaUy to bui!des
works-i.e. of collecnve assis, ccmpany's temtery and lines RAL ELECTRIFICATION independent self liquidating
tace to works having public tied into an intepared system-
service character. Thcse should that in Pennsylvania to connect Bcth for the far ner and his rural projects would exert a

be favored which (1) centnbute widely separated uns unde wife the introduction of elec. mighty intluence. .

to secta! life. ( ) require united commen ownership there are tncity sees a long way toward Die treresal ires not inroirr
the eliminaten of drudgery. ci-trention :crtli rnratt inte rsts

inves: ment beycnd interest and smps of chartered remtory 200 The electne refngerator will ef. as in the case where municipalfeet wide where fer mile after lcapahty of pnvate industry.
bral elecmficatien inherently mile transmission lines are cu. fect a censiderable change in plants are financed. Ais F J1

meets these specifications ud ried without the right of the diet-mere fresh vegetabig, atir he e. rte-inf re-n/ cry not nato

owner to take off current. Dis. and less salt and cured meats.
xcaird and net likely to be oc.

technicaUy demands targe scale
development instead of endless centmuity or divisien of the

The inside bathrecm, made cupied to any considerable ex.

piecemeal extensions. prcperty into isolated seynents pcssible by automatic electric
tent by pnvate interests. The

i De terlex influence of wide. is taboo mthin my given sys. pumping, bnngs to the farm proposal has only become pos.

aprud rual electnfication on tem. Hence no pnvate company one of the maior comferts of
sible recently through the mu.

the industry providing electne is likely to create a new center urbar Ufe. Electrte:ty wd1 he a ve!cus deveicpment of the
power ed light would be enor. of power product:en simply in stren g iever in keeping the boys Ciesel engne.

order to seve a nual ues. and pris en the farm-in en. SOURCE OF POWER FOR
meus. The gddinen of a sman '0"'' '* 8 '"di"8 #d * * 5

VICE C,0NSTITUTES Th.. cial m. cultural activities."As - RURAL SERVICES
merement or rural extensions EXISTING RURAL SER. In the pubh. development ashas no measurable incluence: ee w, go tnio py,.nm, agne.g. h"' "'h^d "h'th" (d) ''but large scale additiens of this GcOF M ture" the demand fer rural c:nnect up w th existing pri.character would have tuge PRESENT SYSTEM ,ig. ficmen mu prhly be. vau er pude gescanng ormeasurable ud faverable in.

.

tiuence on volume. load and
One resten why only about come more insistent. transmissien systems (where

demand furors, and on ecst per 10 per cent of the nacien's "The pessibility et diversify. suca rac.Unu an avadable) or
farms ue electnfied is that at ing our indusmal Ufe by send. (b) to creste an independentunit of capital investment. The

influence on the 3eneral rate
present elecmc power is largely ing a fair propcmon of it into scura cf power is a questien of

level ud on teralation would genented in central stations the raral distncu is one el the peacy er cest et converaence.

| be enormeus. T'rus develop. usu1Uy at censiderable custmee de!itute pessibdities cf the fu. or all three. Perhaps when first
I ment would prehbly afferd frem inmm; ueas. The gester ture. Cheap elecme power, 87th 7"i"*

this distance the gester the in. scod reads and autcmobdes 3'*#3 2$. .e*pven 'to cen.ence woulthe begnnings of rul centrcl
vestment needed to reach the make such a rural Industnal de. n"ung up with existng lines| ci the elecmc industry.
rural censumer ud the perter velepment pcssfe:e.* (Address where ius pnces !:r current em

WW LS THE TASM are the energy !csses en reute. by President Roesevelt at be secured. Independent ,
Cf the six miulen farms in These expendituns in fuming French Uck. !ncima June, scutces ei power might wed be;

|
the United States over Sco.CCO uess are relat2vely less profit. 1931) kept m the bachgeund.

! are "elecmfied." But only able unless rural rates ue made !.ceking even further shud, Sur d it is decded to c-uu a

[
about 650.000 have "hig$ !!ne" high eneugh. Unlike the rad. widely dismbuted elecmeity new soun of ;cwer there are
service. The balace have indi. reads or manufacrarers the util. wt!1 become a requisite in the

| vidual Ceico ;lants, expenstve ities usually require fumers to uti-eresica campaign. The
'.vu/wnere and always avail.'

aese Ciesel enpne installat: ens

| to operate ad limited as to use. advance a ;crt:en, or all et the tendency must be to discourage and trequently !ccal. or ruch.
i Over J. cec. co far=s are en. extra mvestment. Sometimes it cern and certon ed other crops able, hycro electnc develop.

tirely without electne service, is ; aid in monthly instaUments requmng constat harrowing met sun. De einme eunnt
Est: mates as to the number ci over a pened of years. and disturbace cf the surf. ice used. in my can. em he made.

these which can now wonomi. In many cases fum uns can sed. espedaily in sunces .,.r.
avada:Le to the rural popula.

cally be sven service rage be suppued more ectnemically ing heavy dowTipours in c:n. tien at a figure c:nsiderably be.
i trast to a weil distnbuted low wnat is charged for it enfrom one to three million. by str.au Iccal stat:cns (cretat

Unless the Federal govem. ed by Diesel oil ensne, by wa. n ,iad. In such regions w, existmg nual Unes. We hue as.'

i ment, assisted in parnealu in. ter power or even by coal er must encounge a sed ac:c.d. '"*''L'tth' 02fi'ntC# b'
>

stuces by State and |oul lignate burning stanensWf rute-meadow land, a;/afa ad mah a radacie at ; cents er less
agences. assumes a active there is a mee nearoy) as the other !erames--md this mems E" CM

f WATahrtsd complete con. Iower cost of generanen in the electncey for nrh.ur irnga. ,.
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DISTRIBUTION LINES of these variattens have little 5112.000.000 or 5::.5 rne farm. fer its ad:ptien. Provisten

relanen to c:st. There will be Tne Fairbanks. Merse Co. should be made for the incor.
The cost ei a mile of **btsh vanan:ns in the cost ei the ru- have given us an estimate of peranon ci rural eie:tne dis.

wire"line naturally depends on rd eie:tnc service proposed. 5:el.;CO for a generanng unit enets upon the faverable vote
a nu;nber of vanSies, most But how many ei trem are sul- to supply 1500 inms wnhin a

ci a sufficient maienty ciin.
important among them under finently impcitant to recegmie radius of ten miles. In many haeitan,ts and/or of the owners

m rate vananens is anetner situanons or course no new
or a suttie:ent malenty et enenormal condinons being the

m2M'r It is believed that generating equipment wiu be acreage. Such istncts sheuidnumeer ci customers per mile
and the method failowed in cruges as follows wdi quite neeced. But to get the ccmplete have power to acquire, cen.

demg the werk. whetner for in, genera!!y cover costs f r ner- picture we can assume the st u:t and operate eie:m:
stance it is piecemeal cr large. wholly unitiely out::me that plants and to lurmso cie:mc

ma! use:
seaie construcnen. This cost of A. 51.00 to $L23 a month company service is nowhere semce to their mnabitants and

Canne:nen Chnge. Note 2rus avanacle and 6at to serve a
to cthers nerby. Provisienthe line with transformers and

customers will range frem $!00 is to pay ict tne Ime. Whensver populatsen ci 500.000 divided
should also be made i: the cr-meters included for one to three

the mdivdual cust:mer's share mto units ci 1500 customers
Sant:at:en ci e:csumers' mu-

to 5300 the trile. To amortt e ci the cest ! the hne is paid ea:n. 333 such plants will be tual elettn : mpanies. Tnese
this cost in twenty years at 4 recuired at a total cost of ele:tne sem:e d:stncts and

off ils cnuge s: cps. c:nsumers' mutual c:mpaniesper cent tnvolves 'a ' cost to ea:h B. SLOC a mentn Mimmum 55".000.000
should receive Federal and/orof three customers en a mile of Chuge-me!udes 10 K.WH. Tnerefore to c:nnect up

lme of abcut one dollar a C. 3 cents per K.WH. for 5:C200 farms not now havmg State aid in the ferm ci expert
month. next 40 K.W.H. service and providing current engmeerms, ac:06 .tmg and

1 : cents per K.WH. bal- fr:m power seurces to be creat- management advi.e. as inmers
LARGE USE THE KEY TO ed anew wculd mean a capnal au now advued by opeu in
(gg gy7gg It would appear that under outlav ef 5:00.000.000 or 5400 tum manactment. fem ac.

ana

Real rural elecm. ..eaton im* the expected c:nsumpnens the ee id.~n. If one half ci these
countmg. emeni: science,

n .
.

pies large average use of cur- present average rural rate wtH fems cou!d get current from inm cr:ps, arumal husbandef,

rent. .cr without lege use rates mtunly be :ut in half. eusnng sour:es the total cuthv fruit tatsmg and the like.
cannet be mads low eneugh to wculd be 5:50.001000 or $305 Repens consp:uousiv wi6

out semce shou:4 he iivesti.
e:!ect tne c:vered seaal advan. DISTANCE BETWEEN me fum.

gated ier dete m manen g and
tages Garcrd Pechot once EARMS

FEDERAL LEGAL repert upen the 2dvisabinty ei
SITUATION p,deral and/ r state conmbu.In the absence of a survey we

521h tnaty in the home and ca . My approximate tne mi;e.. Ele

lines such as are made . .ad
uns twad se een d -h m W m u perrdy m*en the f arm must :e ma:e ,gg . o ey the

fr.ee-ci course with a freedom up any g:ven num er ci n.:s- uti2:e emergenef iegslanen

er its o.wn. We must work :mers. By a c:mpansen state 2 d funds to get this werk i,rovmed Cove nment :! vn.
.

awav trem the rotnt of view bv state ci tne mdeage ei r: ads stated. However, tece wou!d tanc and in seve,rd =uropean
- countnes, at:.1. advisabie. the.

where we use it spannr.ly. Of
er au classes as.3 fur ashe: by

2:: ear to be no legal .::e:nen. . .- .

- meme.;s ! ee ::newe: m
course we snould not waste it. the.sureau. er i ubb: , cads to crgannng the werk upen a.

A

Sut it is su:h a low.cest : m. witn tne Lensus i:gures fer the remanent basts. A system e.i
mAmg such c:nmbunens.

-

:m A .,,,, Lmeaitv that we must !eam to num:er ei f arms, tre average banks estachshed expressw ::t
T3,t A S.,. W. - ,c t.c CT a,..IC.m. .IO N.m. n.A

-
.

su:sutute it ier human labor. number :i f a=s per m;ie ci t e :urpose ::u.n. :e se: up.-
.

:.
.

. -

In this 2 re:nen lies nan:nal r:a.4 seems to vn/ it: n two te s;ma.n te exunn; A:ts r:r t e AG cS.CY.

t
. ,

.

e:enem.y. No int.elligent ersen ,:ve to tne mne. As the ten::en. extensten er acn u.rura. cred- it is proposed to set up in the
.

r ~

spres tne use et water as a , 7f g g gg g ,gj. tne tu. su n as he Fue 4 Land repr-ment ei se !nte .: --a
.

.

means to c:miert and c.eanh- g , , gy,, g g g n ggg
5' u05. 52n? d OY80C2NF

ness-even thougn tt c sts g,m i m m avera e to a:ie te :perate bv direct loans mmget eie:m:21 enpneers,
encush to waarant its being g, g m g gg, wungu, g, y,, cf , ,,,ng wne. havmg nandardi:ed raa;

gg syn, , 2 ya
metered. hater as a f a:ter in cu;

cur lives is free-net as free as . . . . . a . n t n e a ., ., ~ , .. .J. g
eie:tn! :atten e:u:pment. win

-

:eeperne w:th c:ups withm
.

. . . . . .y......

ur-but so free as te pe=ut us FINANCING OF LINES p:w e ei c:ner,ss un.ge t , tne seved sta es m plannes.

g ..gg g.,
t:3.ne eie:mcd edustry be-artape iudy ciits eenefits.3 , gg 2EF"0E52 ' d'V';0FC'" 5 In

.g ..h@ -mdWCmum m any m 3 tan e, ne 7 ,:e:g fi.,,,

cause it secues over e4 per cent g, , w;3 me,,gh,n
STCE LEC|$L.CIVE nanang wiu be equ ec.

er its revenue frem smad cen- de we g Whee such s:nemes ce se!!-.

SITUATIONsumers is ao .ut stymied by its g .g g., a ;;;; g 2neg fin 3n:m g m w h ;,
.ag.h-rate jew.ase situanen. n gj ;, gg p. , j g _,,I :: m : art may e pr:v. M. ~he
pannmg :: national raal Wec- %g ma@ , a 2, 3 g

-
pess; ie beann; ei pt:p: sed, g gf gn g,m!tcanen we must do every* .........,M ;:w e :evei:; menun %g m m

trung to encourage ine largest %eg gi gi en ug e;e:mit an:n -:gnt
p sste.e average use. cge av. . .. g, , ,gg gg
erste use, espe:ially n the tru. sense. The whcie :a nal ::st ei Pennsvivama wei:n have no

7:0 0"; ;rlL'nC' UUC'UM
,.

:; ,n g .ne ;,ie :s p.w A. ;n (2:.
t:at stages. seemmgly recutres a ,.g g 4 gg ,

*E' Ef0E05M 14*M IN:*EC3'at::n ci p:wer ::stncts Even n n 3,:n:n 5; .43 m ean 2:piannang an. investment re- h w een-
, ., ,gygg . gyen. tne caracty of a pnvate

::mpany to trutate rernaps g g, ,
t;ye nan ;n 7, ann m g .ut!ae
r; tai use Of eutrent 4 := su:n

Omy tne power an: force ci the ,9 g g. .m aeveap- enu 25 ca.4 ::u;,,g ,. ,ognCevemrnent :an master the tm. ,, y ,, g f 3. ,, ,, m. y

"'I E I* ""' :annot e iv msnec :urrent v such as Cahiema an: Nerns. I
""k 3 0f'O'Vd13 0' "

035 IY!"1085 M C000"' ka adequate :eps: anon eusts
and one hundred per cent ::. 4"OQ*"NtE'IUC!n*H;C'tne ;nvate c:m;arues.

dRATES Fer estimanns purpcses we af: ram AutP:r"Y"rt O'

Botn the form ci eiecm: rate have :nesen unats or 3n000
:;eranen would ee pess:e.

A part :! the pian wou:d be 4,n imp: tant tunenen :t tne
^ urd :,.e:tn n G NCO 3';n03-scre:ules and the rates tnem. larms.

seives varv widely inteugneut Mr. Cete M. Rau in est- to set up umi:rm state lepsla.

tne Umted States. |t has only mates imds tne en*ts ei budd. non and have me f armer reli -MCrr!;ifWI;; YN
ca witem tre several states press CCCKS

_.
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APPENDIX No. 4

CL- . .. S .a. . .e..e m. A.=.~.. ..~ O r. 4G2. .v . .:. e..a _ . .

Rural Ilectrification Administ:sti:n<

Ar.e 13, 1977*

Su;ersedes 2/19/ 1

.c.2
. .. . .,.3.ea. . - . . . . cs.

SU2,IC*: Ile: ric Lean ? licies and A;;11 cation ;::cedures

I. General _:

A. This bulletin se:s forth RIA policy and precedures cence .1 g
e,. e, 4 .,.4 . a. 4 . ,.a u. a.e .w. . . e =. . _ 2,. r,.e,~.4.<4.a...nAc.(.w.

~. . . . . . . .. .. .
,, . . . . . . . . . . . .

Act).

3. RIA 511etin 2C-22, Guarantee of Leans for hl% ?:ver Sup;17
.Tacilities, sets forth REA policies and require ents cen-

...e c.4 2 4 . c s.ul.,. . .v e- s , y' ,rc.. *w
3..e. 4 . e, , ,... 3 ...3 .. yw . ...

.e 4.o -.. . *w......

.a. 4 3 4 4..e s , 2..e e e, 4 ,. ,1,C x. o.e .s..e . a. . ec 4.<.<.a 4.n A..
. . . . . . .~ .. . . . . ... . . ., ,

...

II. RIA ica.s . Gene:11 7 a-- eses and Eli.-itili' r: Generally, :ral
electrificati:n 1:anc =ade tI RIA are insured 1:ar.s =ade under w

C. e . *. .' - ,'.C p''o .' ". .. a A . *. .'.- "...e - . , . s e s a .d ...'.'.a. * e. s ar..' <.- . .d d . '
. . .

r.w
.

C
. . 4

...e Ac. ee. 4. b .,. .. 2..s .,
.r .a. ~ . e.e,*4. 3' c.r

.4. . . . . . . .*4. . C . .. .. . . . . . .
.... s2.. . . . . .
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. . . .
a. . . w . 4 . e . . . . . . . , ._, . , . a . r .. . . ,........ aA. n m. e p 4 4 , . . .e . .. ... .

..
-

- e,.ec ~..4.e4 2 4..... .c .,e s . , c ,c, , . 4 . s , m .a.e s , m. e . 4 . . 4 e s ,
. . . . . . . . .. . . . . . . .,

and subditisi:ns and agencies thereof, =ur.'.cipalities, ;eeples'
c: li ited-utility districts and coeperative, non;;ctit,

dividend asscelati:ns c ganized under the laws of any State c
o . . e C.,,. 4 . e A S .a.e s , c..u.... ., _. ..,. . s e c .r .r.4 ._, . r 4 .r . . ..*e4...m

. .. . . . .
......s

.s e C. s.. . 4 .. . . .. . . . . 3 a. , .,. e ,. 2 4 . ,. . . . 0 .c ._. . e ,4 ......e ,,*s . , e a e, . 4 .*
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.

s s 4ss.4,... .. a A. d.4 . 4 s., 4.. .. 14 es ,. s./s.e s .c. . i e .r,. -

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

nishing of electric enerne t: persens in :-ral areas who are
net recei ri.ng central stati:n service. . . . ."

. = . . n . . . . . s.e A, 4 . 4 s a . , .4 .,v4.,, s. . . w 8. .A ..w. .a . 43 e . .t..4

.. - .. ... . -: .. . .

;;eference to States, Territer.es, and subdivisicas and
a .. ,. 4s. ..es .u.e eo.r, . 4. 4 .,,a 4 4 e s , .,. e , . s , , 4 4 ..,. d.4.s 4..,,. . . . . . ,.....

. . . . .. . . . .,..

li=1*e .-div- dend assceiati:ns ,dand cooperative, nen;;cfi , c: ' "'
. . e ,. ' d, e . *. 3 o.' v''...". c. ;1 v.' ",.. *."..a .- a. ,"_' . en a.. . s o . .. s

. . y . ..w
, . . ,

Act."

C. "Such leans shall be en su:h ter:s and c:nditt:ns relati .;
to the ex;end1*./.re of the : neys leaned. s. .d. the so: rity

therefer as the Administrator shall determine and 17 be nade
payable in whcle c; in par: cut of the in::=e: P evided_
fr*he , ' hat all su:h loans shall be self-liquida:ing viinin

( a period of net to ex:eed thirty.five yer.rs....."
i
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in his sole discreti n, ake a lean to a tc= ver at the
special rate if he finds that the tc= ver:*

"(A) has experienced extenuating cire= stances or extreme
h.sadship; c:'

"(3) cannot, i. ace :dsnee with generally accepted =e. age-
=ent and acecunting ;;inciples, ;; duce net inec=e c: =argins'

before interes at least equ.11 to 160 per cent = of its
total interest require =ents en all cutatanding and ;;;;csed
1 cans with an in erest ste greater than 2 per centun ;e
ann = en the en* ire cu=ent lean, and still =eet the
objectives of the Act, c:

"(C) cau.ct, in ac~-4--e with generally accepted .anage-.

=ent and ace:unting ;;inciples and without an ex:essive
increase in the rates charged by such te= vers to their

subscriters, ;; vide service censistent withcensu=ers c
the objectives of the Act."

"YnenSection 307 of the Act ;; vides in part:Other ?ine.cing:I7.
appears to te Ad '-Ast ster that the Ican applicant is able1:to cttain a lean for part of his credit needs f: = a responsible

cec;erative or other credit se=ce at reasenable rates and te=s( censistent with the lean a;;11: ant's ability to pay and the achieve-
the loan a;;1ican to=ent of the 8.ct's objectives, he :ay requess

apply fer and acco;; such a lean cencurrently with a lean insured
at the standard rate. . . . ."

7. ref t .itien of F.=21 A est Secti:n 13 of the Act ;: vides in part:
"As used in tut.s Ac the ter: 'r= 21 area' shall be deened to =ean
any area of the IT=.ited States not included withi . the tcundaries
of any city, village, c tercush having a pe;ulati:n in excess of
fif teen h= dred inhabitants, and such ta= shall be dee=ed to
include both the far= and :nts = ;c;ulati:n thereof. . . . ."

7!. Gene:21 ?11 ? licies
3c=cvers are enceuraged to use self-generated f=ds to =i .i-A. 2c=0 vers which can| =1:e thet: require =ents for debt capital.
terov from other scurces are enceurssed to de so, and =ay be
required to ot a.in non-PJ.A ''-+- d g as a su;;1enent to

j fi.ancing available fr = ;J.A. (See Secti:n I7 ateve and ;J.A
Sulletin 20-lh en "Sc;;1e: ental Financing.")

In ac:c: dance with the objectives of the Act and the etligs-s

tiens undertaken in the lean c:ntract, tenevers are chligated3.
service en an area coverage basis to theto ;: vide elect _:

=r1=.= ;;acticable extent. (See ;Ja Su.lletin 112-3.)

Lean applications fren distributi:n benevers for distributien
t sns issi:n facilities generally sh uld include the ancuntC.

c:
* .
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*

*neof nev 1:an f=ds required dri 4 the next two years.
proposed lean =ay be revised devnved by ?.EA when necessa. y
to aliceste available loan f=ds to =ee: berrevers' priority
needs.

Lean applicati:ns fr = power supply benevers for trans is-D.
. .s ~. .~.d.eA, s.*.-~'.'.' 3 .'. .o -a... e . a . .' . .e "~ d *

-

s4 .r ,4 3.4 4 .s , wh.e. a. - .

e.. ... .

not ex:eed the ar. cunt of new leas f=ds required d=ir4 the
ne:: three yes.rs.

I. Lean applications fr:: i'stribution er power supply tenevers
.r. gene . 4 c ,a. 4 s .4 . e s s ... , a. 4 ., ,, a e n... e a_. . . . . , ., e.s. .. ..n. . . . . ... . . . ... ..

less funds requ. ired f : transr.ission facil:. ties to deliver
..

".au,,c *. e
a...,..v, c...... w, e...34... n '...- as ..a. ded. . . -* .

,. .

. . . .... .
.

a 1
.re as .s..s 9 4 ../ c.r .s.e ..a.. .. ..

.e . a a .,. , 4 . , * 4 . s a...e ... . a 2 1 . e_. . . c .,% ..3, .. .~. es,s.ev4.v. . . f . . . . . . .

a te= ver's geners.1 f=ds vill te considered by F.yA en the
.

w.as.4 : c, .s..e ,.aa.e.4 .s c . 4 .a. 4. e .A _s 4. . 4 3.,,3 .. ..... - .. ... .e ... .

General Funis.
: s. 3. ,. a .s .* -

y. . v. u. 4 , 4 4. ,3 . . a. r a. . . , .. . . . . g .a. 4 s. . v. .,.. . w . r. e. . , . . a. . . .:J .

. . . . . . . ~ . - . - . - - . . . . ,

s. , , ., . y ,.4 .c . . . (
.

..., . .

,4s .. . v.a.4.,.4. 4.es: ,e ...s .. 4. , , . e v _. _ a.A
m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

4 distribt:1:n facili-Les er systems and the ne: : s: of sys e:
4 ., .y, . 3 .. ,3 3. . a d. e - .'.. . a. s" ' . e - ". .. 3 .- _- ,-.ve "...a.* '

- . . .

. . . .. .. . .

q, 3 4 .., c.' e' e . *.. .' c s e-". . a. . ". ..e .. a. *. ..s*. ' s~;ste: '-,.-".e-
. . '

_, ..
'.s '

.e .s .e333 c. , e c a s *. ,a,, .' - .- .s *. . . . . .' . . , '. .s . . . e . . s *. . . . a - - ~. a -', ..
.. .

..

..sm ... ...e-
any . . e, . e . 4 e >. , ,.e s . e . a<..., s e .ca . . c .re. . .. ..

c.r ... .,. . r . .s .

.' 11 s c - e v" '. , . e..*. . =. ~. ~. v e - *. *. 'c . . .. .e c *. . ~,. ~. v'. ". . . ". . ,.- ~, e.- ..!t ' *
. . . .

retire =ent. Systes 1 ;r:vements are defined as the charges
.

.4..,...e<...r 4 3 4 . < e 5
. C ..aa4. 4..s .4 . 0,. 9. a. .. 3 ., . , . . . .. - ... ..... . .. . . ,.

- qn , ., .4 ~.s. r , , e n. ~.. 4 . ge..a.-e n. 4....,ge a. . . e . n . . < ~. ,. e .e e 8 e .. 4 .. .. . . . . .
. . .j

.. . . . . . . ~ . . . . . v ....

; ver available to A:- beneficiaries. Cha.rges := additiens
as used in the above defi..ition include replaci 4.tr.its with

s~......4. n. n. ..a . . . .

, e,. , v 4. . ... . . < 1:e., .. n. 4. . a 17.a. e., _ ., 4 . . . . . .. . . . . .
.. . .. - . . . .

, . _ .

vhen su:h cha.rges are associated with c.nd are a necessary par-,

| cf a syste: i=; ove=ent.

! 3. G4.ers*'-- s d "'-e ~ desi:. 7acilities:

s
. . . .. .c 4 4 . , e s ...

3 . e 4. 4a,. . s.. 4................r ge . a.4. ,. . . . . . . j4 .. . . . .
. ..

a ,e ... 4ss...4.... .

.,.ye. gn.,a,. -....v..., ,

a 4. s . 4 s . 4 . .. .. -. s .. . .... .
. . . . . . . . . ..

. - _ ,*"",.a.e.<....'a . .' '. .' . ' e s ' y , . v e .*" , , ' "s '.-.....a.-., . . .
. . . . .

.

.r . . . 4 ... . . = . .e , , a a . 4 s .. . . . . . . .. .

'a~nere ne adequate a..d depen'atie ser:e of ;;wer is [a. davailable :: nee the censumers' nee.3, or
.

i
b. Vhere the rates effered by existir4 ;;ver ser :es

ve"*.i resu*.: in a higner ces: et ;;ver : the censu=er
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.( f::= facilities finas:ed by P.IA, andthan the ecs:'

the a= cunt of the ;cver ces: savings that vould '

result f:ce the"?.EA-financed facilities bears a signi-''

ficant relaticrdni; to the a=:ct of the pre;csed FL
loan.

.

Su;;1e= ental loans, for these ;=; cees, for the not ' cost2.
cf syste= i=p :ve=ents as defined in A above, and fer the
const: action of trans=issien facilities by distributien.

A;;11:ations fc such financing vill bebe nevers.
censidered and evaluated in te=s of whether the ;; posed
additi:nal facilities constitute the =cs effective and
ecenenical a=aras=ent for =eetir4 the increasi .s ;cver
repaire=ents of the censu=ers. (Also see EIA ? lletin
20-6.)

u ~' *ars 7teilities: 2e ;= chase, re=edeling, c: c:n-
HeC. strue:1:n ani related cests of heady:arters facilities retaired
for the c;erati:n of -he te=0ver's syste=. (Alsosee?.IA
?:11etin86-3.)

D. Ace tisitiens: Se ;= chase, rehabilita'ien and inte6:atiCn of .

e=1 sting electric facilities where the acraisition of such
facilities is an incidental and necessary =eans of ;;cviding
service to persons in :.::a1 areas who are no receiving central4

:

C stati:n service. (Also see ?.IA ?alletin 27-1.)

M'~ I. Genersi Plant Ieui:=ent: Se ;= :hase of office, trans;;;ta-
ti:n, ce=ranication, and verki .g er:1,=ent, if zerces ed by
the a;;11: ant and f:=d necessary.

F. Inte est: Pay =ents of interes d=ing the peried ; ecedir4
the first scheduled ;;incipal pay =es c fer a ;eried net to4

enceed five yes:s, whichever is the sh::ter,'if rer ested by
the tc= ver a d found necessary. (Also see ?.IA Palletin

# 20-9.)

G. 0-e stiens: Working capital zeraired fc the initial c;erati:n
of the tc=:ver's sys a= c fc the ;; :ection of cutstanding
?S loans.

.

E. C:dir.a -r ?.e: lace =ents: S e excess cf the total cost of crii-
na:/ replace =ents over the origir.21 cost of the ;; duction,
trans=issi:n, c distributien plant being replaced, if requested
by the a;;11: ant and found necessary. For this ;=;cse
"oriinary :splace=ents" =esas splacing units Of plant with
like c si=ilar units when =ade necessary by nc=21 vear and
tear, da: age beyond repair, c obsolescence of the facilities.
In c: der to qualify as an criinary replacement, the replace- 4

.,

!=ent =ust involve one c ::re c =;1ete "retire =ent units" as
identified in RZA Palletin 131-2.(

.u

r

1

.

e" * - - - + - - . - - . _ . , _ . _ _ . _ _ _ , _ _ _ , _



.
.

.

. . .. . .

.

Pace 6 of 19.

-2.. , l e . < y. e.cs < .-..
(-

rage e
e .. s z: e.e. . c.r .. e.,8. . . - -

.o. e -, .. , .. e. . e . c e. . . , , .s. . a.3 . . . . ..r
4 .... . . ...

.w. e.e.e.,, .,ar. e..
. . .

. . .w,.2,
. . . . . . - - f.

2. ,~.. a 3 , r .,. e . .v e e S.a , , 3 e S .. .

e%; 4 .. . e ., . . ..S . e < 3 w. . .y... e :JA , 1.d.. . ... . ... . . .. .

. .
. . ..

. .e , c.. .wy ~ . . .. .

a..,. yg.4 .c . 3...u. eX;g.e.At .g 4... ...f. -. .
.t. :*

... . .. ..,C e.t ./a. A. f....
. ... a. o . .n ..f .

..t*.4 * m. , . a .& . . .a . e . 4 .s .= r . 6a . . . . . ....u. . . - . .

e.m.A4. 4.. .
***** * . . ".'a...,., ,.. J. . . _ . . . . . . .1 .. - - .

A. *..q ... O.,.. e .g. % . e, . S . &. o.. 3 y499 s. e . o. r n.4 . A. .J .... ... . g
. f s . . . .

g *..u.e. . gy.$g .g. . . . . -. . r .u.g g.e, s..e A,~.. . . . . e ,. ...

g .. a. .. s . g y. . u. . u. q . g _3.. .. . .. .. . . ...<
.. a

C.r de,.. AS Se., .r ..w...4 . .=Ta . 9i.S.4. . . .r. . = o, .a

.....

"4 431 5 . g .p. O. , 4 ,. 4 1 .a.fne 3 8 e g..e .4 .. .

3. 3,.% . A. 9 , J. ...f . f. . . . . . . . . ..

^# * ' . * . * .a. *. e , k. a.*..d , C " C *.'. a. . e y.4 dg. a. g
-. ..- ~

.. . . . . .. .

g... a.~ "e V4** t .'. *. * e*""3
f g . *. . O e*..*.*.* C.*/ , E S ",,".*.".'.#'.*.J # =. C.Ta' ".'..'.''.e*.#* "w. C, , ""#"... . . . . . ..

. . . . ~ . .
.. , , . ~

k . ~ .g .r
*** ''.#'.'. '" 4 "# * *'.**.*.*/**"3 .#.""..^* * ' . * . d&*.e C.# *** e.....

C o# "f .' 'f~...',
.-

& ,.e . 3 &. e A.W. .. .**s = . A4

&. & 1.&.e J.., .a .r .w9 e .3. . . . . . .

. . . e , s.. . . , y %. pa . . . .
. . - . .

e12..# .*3

%. e $ a b. e .*.*.' a. d. ". . b. e *.# .*.
. . . . 8

d. e
.. . . .

.gg.. .m. e "y &*g*.*.*..*. C f "" .# .'*.*. # "fE.' ~g" " * * * ..a f. 'd"*

...e '. . . . . V e * #. 8. 5 .# " *. * " . . " . ' . ' ' ". e "3" d ". *. Ak,V, ".JM . N. a * e $ "f."a.p. ~.e.
.. ..

4 .#
.w *"* .

. .. 43 .r. .wg g..,.4g.s.e.. g.r .rg.ea.....4., g.g.a 4. . .gyg.o.g..
. ...... . gp .. ... . ...

e g a.. e. " , . . "g *.*.d** =. e. a n d .=. a. *hg *. =f.= ~. . .# * g', "f .a.g ." g *. 3Ja* *= *
.**

.. g . . y
.A.4... .e g . . *jj

*
.4 . ..

f..
s.0 oa y.e .s. 4 . g .f m a .#."*." *'".e #.4 *. e " .# '..'. e * * *. e ...

. . . . . ..
3

a . e t' .ue 8 %e _.'eA. A.. eA
A.c..~ .,.. 3 a .... . .

C. A.a., . =.:,. e. .S. r j . . . . ..... . . . .
~- .' e *. .# ". c.=0 / *. .# .".*. e." e S *.**. . . .
*'#" ~

g . e ** *f * e "* * ' t &S 3 *. *. .#.**.*..*. ,
* ~.

e...Ve#. " . " . ".'*.ec*.*.*."..".*. . ' " . * ' . * . . d ". 2.T.. *. e " .*."/ . e *. . & *. ". *."". *.
. - . - "" ** .9** .. fC e .J J. . 4g a . .

. .. ~...
. * * * ' ' * ". e .".* e S .# .*.. *. e .* *. S *. ".h "e*SS.. . d4*

C. S..C....,. e.* 43 ~. . e * *. S *. .. . . - .

.%..e %. ..4 eS..s e. * d e.* .* .... .=a .~. . ..y a t g C. . g . s e. . a ... .. . ...
m. * t e. ,...

.....375.e. 1- ......i k.0 . ..e .A. ..
- . . .. . .h,

Sw 39. . s.e .4*. .. .u..
3 =. . ..g...g...&. . . ..

. s.. s. . . . . e . . .s. . Os.... _ , . . *.. . .
.... .. . . . ..s

. C.r & . . .e.e o.. .. .. . . .p .. . .
. .e f

%.e. ee .u.e . ..de s.
As & .S.ee,.

_. , . 1. . s.. 2.. A.
. .

. A. g
.... .. ...

A.e e A. e .r.

# &. a 3 .e . . . . . C .u.e A2.4.t- 3 . . S. . .. . . ...a....g . .
..

.g .n s..e '.. .. 3*".. *..# "f." *. - *. $ *. ' ".e"
** #* " *** .

3 9.a.e e g %. ~...ye
a ..a .~.

C, .s.e a..e .. c._. 4.3.w. & .e.s $ . . . . ""&e.9.4 . . ...e
e,... s. . .eS, .. . ... ..

S .. s. . . , , .a .e s..e.. . ..
.4.4.

..e ,.. t.3 e .a . g y, . e .u.q 4 ... m. ,

,a . ..

dete. Lnes r:Ch S ec':.2L*-| *C he re&scr.1h17 Steg1';e ar.t
.. . . . ... . .

.wg .r . a. . A. .s . ...- *. *. ' *. . *. '. # .- .'.e.- v.d . e a r-- r. .d..* . e , A - S p *...
. . . . r-

.. ...

C . s.a. .r 3 C .r S e . .. a .. .j...
.. .

.r s . & 4~ .....e .. 4... .. . , . S e s , *..s. ep ..
g. m. .r3 4?.4*,.e g,. 9. . .g. .. f f.. . . ... .. 77..

00... e .e3 .c.a S. *.4e .,.7 .e S.w_, .A. .d... 9 .s.e a2 4.<S.s w
.. . .. ..

.w s m .e. . . . ..
...e .e,. 4 .e 23 3

&.. r.a a3 .s. 1 .w e. g y ... a J. s.e .4 . . . . . .
... . . . . . . . .

.. *

. s. e . , . *.V e.'" 2 **. '. *. *. e '.t v* *.* *. ."".'" 9 .''. *. .
* '"

s. .
..

S. . . 8 =-.d. * . . . ' ' . ' . . " . . . . *e*..Er.~.~..~...'..-*.,.s..' .. ." . e a -e.e.

?. . C *. '. . e ..

a.ee. .. ".3.,
...,.

a .at.s.3 ,.3
. . . . .. e 3. . .u.. 03 ,.'..a....- . . . . - . . . . . .. . . .. .

. a .. . .

. . e. t . . g .9 .. . a. '. g . g * .g ' . . , 3 e ,., . 4 ~. g.
..

A
. .. .. .

a." a. , g.g..f.. . .
h
t



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

Page 7 of 19
.

.

Bulletin 20-2
Page 7*

Revised 3/78

IX. Acclica tion P cc edures_: ,

P: tor to preparation of an applicstien, except as specifiedA.
in paragraph 3 belew, a dis::!butien-type applican: should.

notify the Area Operations Field Representa:ive of 1:s
intentien to apply for a loan and secure f;cm him the
necessary instruction and applicatien forms:.

A loan applicatten should be based en an appr:ved two-1.
year construction work plan consistent wi:h an accep:able

-

leng-range engineering plan, or similar engineering
support of the need f or the f acilities and the amounts
to be included in the loan.

2. Generally, a board-spp :ved curren: 10-year financial
of a loan applica:icn.forecast will be required in supper:

To be censidered current, the financial forecas: should
have been prepared within the pas; year and, since
preparation, no whaleaale pcwer or retail ra:e changes
or unanticipated downward trends in margins or debt
service ratio have occurred.

Addi:icnal supporting da:a usu:lly required will include3. board resolu:icns set:ing forth :heaccng other items:
borrower's area c:verage and line extension policies,

the ber:cwer's plan for revolving
[ and fe c:c pe r a tiv e s , retail ra:e schedules;capi:a1 credits; copies of cur:en:'

and information su==arizing the physical condition of
the sys tem and censumer hcurs cutags data.

should be reviewedRIA Bulletin 111-3, Fever Supply Surreys,3.
by all applican:s seeking funds for genera:icn and/or major
::ansmissien facilities where the facilities to be construe:ed
would displace exis:ing contractual arrangemen:s wi h a

Applican:s sh:uld notify the Areaprivate power ccmpany.of their intention to app'y f 0: a Ican or loanDirec :: No applica:icn f or :hisguarantee for this purpose.~

purpose will be accepted f or considera:icn by RIA unless
(a) a Power Supply Sur/ey has been c =pleted, or (b) it is

determined by the Admints::ator that completien of the
suriey requires full review of the applica:!cn.I

REA Cpera: Lens and Engineering Field Represenca ives are
t

C. available to advise and assis: applicants in :he prepara:!:n
of loan applications. Applications should be reviewed by:: ::ansmittal :othe Cperations Field Representatives pri :I

the Washing:en o!!!;e.
I

|

s
t .

I

l
!
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X. Avillabilitv of Informatten Pertainin: to loan Acelicatiens: .

the end of each calendar quarter a list of
A. REA publishes at

pending appiteations f or loans containing the names of the
applican:s, the amount of each application, and brief

,

In addi: ion,descriptiens of the proposed projects.
inf ormation en pending applications is given upon request.

3. The Chairmen of the App:0priations Subcommittees en
Rural Development and Related Agencies of theAgriculture,

Senate and House of Representatives will be notified in
writing by REA at least thrity (30) days in advance of
approval of the fo11cwing:

1. All loan guarantee c mmitments.

2. All insured loans in excess of $10 millier for generation
and/or transmission facilities.

No such requests for an insured Ican or loan guarantee will
be approved by REA unless such nc;1 fica:1cn has been furnished.

XI. Notification of REA Loans: The Chairman of the House Appropriationsand Related AgenciesSuccomni::ee on Agr: culture, Rural Development
will be notified of the am:un: and purpose of each generation (''
and major transmission lean approved by REA.

X::. A:eli:a:iens Closed W!:heu: Loan:
If RLA determines an ap;11:atten

f: a loan need not or cannot be processed for approval, or :..e
appli:an withdraws or cancels the application, the appli:a:icn
shall be considered "closed wi:heu: loan" and removed ft:mThe lean applican;ef ficial records of pending applications.
and the Committees of Ccngress no:ified of the applicati:n v:11
be notified accordingly.

f .

//& . >-'
% gN (/

i

Adminis::a:::

.ndex:e

, I S. . 3. ,w.. . . . , .A,.,6...,--...sa:.

s . .s . ..v..

Lean Policies and Applicati:n ?::cedures
CINE?,ATION TACILIT!ES:

Le a.: Poli:ies and Applicati:n ? ::edures
LCANS:

Poltetes and Applica ::n ?::cedures
-
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SC3 JECT: Implement the Conservation Policy .

(Supplement to REA Bulletin 20-2,,

January 31,1979)

70: All Electric Borrowers'

The recent supplement to REA Bulletin 20-2 sets forth energy conservation
information that will be required to support future loan applications
from distribution borrowers. These infornation requirements are:

1. A copy of the policy approved by the board of direc*ars on
energy conservation.

2. A report of the efforts of the borrower to conserve electric
Theenergy in the operation of its headquartars and facilities.

activities of the borrower should de:nonstrate to its members that it has
adopted and is carrying out its own in-house program of energy conservation.
The report should include the amount that this program has reduced annual
operating cost and the necessary capital expenditures , if any, to achieve

>

this reduction.{,

3. A report describing the efforts of the borrower to assist its
trembers to make the most efficient use of energy. The report should
include a conservation work plan and budget which reflects the activities
planned and conducted, with related staff time and costs, and a statement
of the estimated benefits to the member and the borrower.

For loan applications received during 1979, we cannot expect to receive
evidence of accomplishments from those who must initiate new programs or
hire new persennel to comply with the policy. However, in most instances ,
we do expect to receive a board policy, a report on actions planned, and
an estimate of resources (both staff time and dollarr) to be devoted to
energy conservation.

Af ter January 1,1980, and as appropriate in 1979, the following
informtion should be provided with the loan application:

1. Copy of board policy.

2. Copy of work plan and budget for energy conservation.

3. Names and titles of staff assigned full-time to energy
conservation and their major work assignment (s).

.
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pc::mic~!ations cf FSCA

install alternative energy
. C-cperate with corsars who want te -

facilities,. .

syste-s fer trait sNn use, such as wirb. ills, bicrass
d

ard sclar systers for c cling, space and water heatirq, ar .

w:cd tt.rni.m systers.
.

servatica
. Seek assistance crd wtere appr griate, cecedinate cor.

efferts with h7ICA, statewides, other elec=1e cecperatives,
. .

i

peser suppliers, state energy offices, Far-ers Ecz-e / bin stra-
s t!at

tien, ard c her crqanizatiens with pregrar-s ce rescurce'

can help the cocperative with its conservatten cbjectives.

i cer>
. . Mke arrangeants with the ra:: ners Hem 1&ir.istrat en,

.

r :nity acticn agencies, lecal banks, etc., to firance cerser- (
.

vatien :neasures f r th:se const.ners in need cf such assistance.

helpirq assure
. . Werk with lccal cen=act:rs ard suppliers in

. n.
that const:ners received quality werk-anship ard pr per cc

servatien traterials.

h
. . Werk with iccal building ceneset:rs te help assure t e

.

censtruc-ten cf energy efficient h=-es.
.

l ric heatirq

. . In advising electric cecpert ive :ne-lv. rs abcut e ect

cr air cen:iitiening, that the cecperative provide esti.-ates of
.

.

O

m,-,,,-,........ ... . .. .s
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FDe'DCA-~CNS CF RIA

h ! d cf direct:rste energy conse.-/atien pelief adoptef by t e : car
. . .

.

sh:uld re@. ire, (1) a cem1~wr.: to an aggressive pr: gram to

conserve ele ric e..ergy in da headquar.ers ard ctrer exp,

facilities, (2) a cemi nent to an aggressive pr: gram to help
.

thecensaners cer. serve ard use energy efficient.ly, ard (3)

necessary au*,.5:rity to develep a plan ard budget to accmplish

the cbjectives, ard to develcp apprcpriate re;cr.s to assess
,

t

results.
1
I
I

Identify c;;crtunities to prxete rcre efficient use of energy. . .

ard set pricrities !:r essiss.ce to c r.s'a-ars by aralysis of

censener uses of er.ergy, billing reccrds, high bill explaints,

deltrquent ace:unts, etc.

pr:v:.de trained perscrr.el to pr: vide--On a "ene-te-cr.e" bas:.s-
. , ,

tecPr.ical assis ance, advice and irder a.icn f:: re-bers cf tra

c c;erative fer the efficient use cf elertric energy in the

hans, farr., business er public buildirg,1.cludirq esti ates cf

t;-e ecs: cf ir.sulatien er ether experditu.re necessary to achieve
-

energy ecr.servati:n anf the es 1 atsi sav:.rgs in ele: ricity

c:s.s resultir4 fr:rn ary inves=ent er censer.atien practice.

. E .: urage ard p.rmete insulati:n s.ardards as recently ad:pted
. .

tf the pa: ers :tt-e Ai-ir.ist.ra . en.

,

e

_ _ . . . . . . _ . _ . . . . . . . . . . _ _ . _
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As a general Taideline, FIA will censider that a systen with 4,000 cc
rcre me-1:ers shculd devote, as a .T.ini.-::n, the ti.-e of cne persen werkirq-

full ti.-e, er the eqaivalent ti.Te of several perscns, as a reascrable-

effert to assist its .wl:ers to censer ie energy. In applyirq tPds
paidelir.e fer s-aller systcr-s, cer.sideratien will te given to peclirq,

-

cf rescurces with ct'.4: crgar.icaticns. In applyirq this guideline to'

larger syste-s, tre a.-cunt cf additieral staff ti. e shculd be appre-
priate to its werk plan ar.d cbjec.1ves ard cencist.r.t with the nt:-2:er-

cf meri:ers.

Tre attachnent incitdes suggestiens ard rec:znnerdatiens fer censideratien
by berrewers in develepirq 'ecard policies fer energy cense.-/atien ard fer

'ntis infer:ratienplanning ard cerduc. irs energy censervatien pr: grams.
is also incitded in PIA's E .ergy C:nser ratien '/ardbcck.

( ,MW
?.CSE?.7 V. TUJGI:I
Adm.inis trater

f

I

a

f

4

5

1

.

*

%
.

.



7
_ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Page 14 of 19

f o 11e W h FIA:r

. %-i.1, . . . a.o. 9 .
. . . . .

e
i

.

. .-.

C 5.""'_D c . ~...S ~w ..,.,,:,, u: n w.. .,.ca.
s e.m .. , . . .

.

..C U r. a . . s.,23. , .
. r . .e.4.a.4 .. ..,3., 731 s . . . .. .. .

t s* 3 c. ao.e S, . . ..; ap .n

.S.ur, ele.er.* to pea c"' 1 e..' n .0 '', e' e.- -. . .
.. .

.e, w . r . .e
I an Policies ard ; plies:icn Precedures,

m. 3 ri ec. 4,... m.s a. t ._4 en = . ~. s* .. .
3 -0 -

.

dis ~ .' bu ~. . . ".~- ~. .~xe.- s . . . . . e .- ,., .- u.,
.o .a.va. '. . pd'' " ''

Ap. rse3,. 4.

energy cense.~ratien pm'ns as a req.u e en; for centinued F2A
.

. . . . .

is te se: !:r .b &.e energy
firancirm. ';be purpcse of this suppic-en: b he
cerse-vation infer:mtien to acccq:any a lean appl:.catien.',.'.' ~ ~. q a ",. .' ..**'.'.n*.

. .

c~.. .s ' d a e.'. . a '.~' n a .,,1.4 c.= ..' ~.. . . s . ' .-c .' uda. . ....
,

.. -

''
a , , .-~. / . . ". ./ '.e "~er.' c '. . . .- ~. .- ~..~. sM

n t c'. the p .'*cv,.,
.r...

cc. er.e:gy c:r.se .utien.
' .~ c ~..c=-~.a. e..' ~..~ .'

a .., .. c'. .b.c *..'.' -1.s ~' .=. bc. ~.~e: .. *=.. ~ . . .
..., .

e. .a- ,,/ ' . . * '.e .pe. a i ca.. ed
.s b. e?,.' =.- .a -s ard ." . . .' '. .' ..- a s . .....

. .
.

.

it

activit.:es cf the berr:%er shocid de t:r.3 ra".e to 1.s e :ers ca:
- . -

" n, ad- ,. . M ard '. s ca.~. v. '.. . , ..u . *.~ .~ . . . . -c" e - - ~-" .. .- #. a. .a . ,, ,e
'. e .

r. w..

'. . a. a. .c u . . " ' . .b. .- ,.-:gr s ...

".'. a . e;c ~. s h. :"'. .'. .' . .' "~' a.and O.e necessa.- / capt:a. e.'gendi.
.. . -

'~ .c . e er. c . . .
.

' ras reduced ar..ual cpcting ces:
." .=s , t.' e .v. , *, a.". ..' e". e .s .-&." . . . .~ .~, ."'

.

. ' , . A .- *. ,'c.". c' = c - '. " ' . . , *.e c'..* .- a .' * bc " . -,.'~er ~.~. = .c .c .' s .- ... -.

-'.4 re;cr.. .

i me .ers to :-ake the res: ef'ic:.en . use Of er.e gy.a i .d. *. *. '#. .'. ".-". . .- d. . *. * ,. .a-' "'

i .'.' ' 'w'# a. a '.-'....se.".a* . . .~.'.. c'....'' * :' . >. - v. . w . . , . a. a r. a :....ee~s'. .'.' ' ' ' A
. ...

.s.e a 4 .I'.. 4 ,S lg. .s. 4. -C ,~. .g. ~. ~.4,
.

.~.
.. ... .. ..

.rene:1.3 :: .he e cer arc. .
... y

t.,.e es :-ute:.

costs, as, a state-ent c:
&& bCrr '*er.

:r. . . ~ . c . g y. ~ . . . . . . :).,.., . , ..s,. . . ..... .,

..a..._..<.,.,. ee . ,u. .es ..... . .

c' re-:ers ser /ed, ge:>: rap'r.:.: 1:cas :ns,
. . . .......... ..

w- 11, cr. sider ce nir-re
land a:ea se-zed, e..ergy use patter .s and the needs cf the re-cers.

'

.~4., . . . . a .a .= . g .,. . e.9. . , . . ".s e e. .=.- ; . . c s . o ' '. .' . .' a. . ..". , - . . . ;

. .. . . .. .. . . ,g ...u.....~, . , . y. . ~ . .p.., s- , ...a....a.
e.,. . w,.n. , .a . , s s. .e:g .g . . , , . n. .a. .a . . .u.~,. ... ,,. .. c .. . . ....,,

. . e:a~ s .,. . . .

. ,.c : . . e. . . a g g ,. . e. . ., ,
..... ..

. ...
, .a .,....,,g . , , . , . . . . . . a. s ., a .s ..re

n. ..
..., , :...,,..,g .. .. . . . . a .s .. . . . . . . . .

: 5. . s , . . ... s., . . . ..

a .. .g .a .< . .e g . , . .s . .r s gc.~. .,g
. .

.-

. . .

ard c:her rescur es will va.f ' rem syste-'. -o s/ste ....

.

s



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

.

Pace 15 of 19'

2

All Electric Borrowers
.

censertation; that measures are planned or unde-way to conserve enerqy in
c: operative facilities; and that ar. informatien and technical assistance(-
program is planned er underway to help consumers conserve energy.

The level of resources indicated in the conservation workplan and budget
.

acconcanying thi Ican acclication will also serie as an indication ofThe long-term savings to
,

comoliance with the intent of :ne REA policy.

members by energy c:nservation which result fr:m technical advice andassistance frem c:ccerative eersonnel shculd be considered when developing
,

for this assistance.objects of a wnckplan and bucge:'

REA lcoks te die directors, managers and staff members of the electric
c0cceratives to rescend to the energy conservation needs of the member-cwners with the same dedica:icn and determination which characteri:ed those;

early days of rural electrification..

The critical need for understandinq by the cembers of the difficulties and
cvsts associated with providing pcwer sucoly for the future -- and conser-
vation by them as a means to coce, in part, with those higher costs -- isas formidable a challenge as was developing the ccoperatives ar.d building,

|

the first distribution system.'
This

A decision on the proposed RER Bulletin 120-2 has been delayed.demand
policy would have required information c:ncerning the diversified
and other dat'a c:ncerning sereice to previously unserved cooperative

It is being delayed because RE% is reviewing the entire PowerI

Requirements Survey and Lead Forecasting precedures and c ordinating thisreview with similar efforts of the NRECA-CFC pcwer Supply Study Ccanittee.
members. (

!
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hs Q 7.A
ROBERT W. FEDAG~ i
Administrator
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UNITED STATES DE?ARTMENT OF AGRICULTURE
Rural Electrification Administra icn

( January 31, 1979
-

SUSJECT: Energy Conservatien Dolicy and Recomendations-

TO : All Electric Sorrowers
.

The attached sucolement to REA Bulletin 20-2 sets forth the REA Energy
Conservation Policy and the information which shculd ac: mpany lean-acoli-

-

It has been develoced after nearlycations fren distribution borr:wers.
6 months of study and research by REA which included several opportunities
for ccm.ent and discussion by all of the electric borr:wers.

Because of the varying circumstances due to weather and lead catterns of
the distribution c: operatives, the policy provides flexibility in olanning
and c:nductinq energy c:nservation procrats.

,

The inportance of the efforts called for by the policy cannot be overstated.
Energy conservation is the best means for the ceople we serve to reduce
tneir ces; of electric enerev. The :nos efficient use of enercy by the
trer:cers can reduce, in the lenc run, the need for new ceneratina fa:flities.
An aggressive procram of c:nservation whi:h includes energy audits er
advice based on visits *to heces or businesses crevides an excellent and
very imoortant cc ortuni*y to reestablish or to imor:ve the eersen-to erson
relationships be: ween cooperative staff and members -- relationshics on which( Theserural electrification was founded and which are its greatest strength.
visits also provide an opportunity for the co0cera:ive to deveico an under-
standing by the mem ers of tne c 0cerative of important fa::s concernin;of wholesale cwer,c:eration of tne :: Operative, such as retail rates, c:s:
future plans of the c:o;erative and mem:ership cocertunities and obligati:ns.

This policy should not be interpreted as a suggestion of REA to cr: note
":ero gr:wth." REA reali:es tnat revenues of the cec:erative, besidesi

providing funds :: repay loans, must also provide for sound c;eratien of
the cooperative.

The REA reco=endations ac::m:anying ne policy can serve as a guide in
developing energy conserva:icn Or: grams. An REA Energy C nservation
Hancbcok wnien you will receive under se:arate cover ::ntains material

will be of further hele in plannino, and carryinc Out your energy:na: There is no res ri: icn on ihe use of this materialc:nservatien :r: grams.
and the ma:erial can be reprecu ed in wnoie er in part.

REA antfeinates tha: :he re:Or:s called for by the colicy will vary from
system to sys:am. To :P: c:nfor-ance :: ne Bulle:in, REA will be 1:0 king
Se infoma:'on :ha: indicates na :ne ::o erative is c:.mitted :: energy

-

a
b
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tJ!!ITED STATES DEPART d.E:fT OP ACRIC'MJE
,.

Rural Elect:1(ication Administrat10n
..

1

June 13, ty/7
.-

FI/IEED EA BULLETL'l 20-2
.

Lean Policies andAttached is a revision of PS.A Rulletin 20-2, Electri: '

Application Procedures, superseding the edition of this bulletin dated*

Fe'c.~.:ary 19, 1971, and all a=end ents thereto.

The revised tulletin re= oves limitations en the amount whien could be
approved 'in a single loa.n tu electric distribution borrowers for their
two-year construe:tica rep. ire:ents.

The bu11vtan has been broua_t.t up-tedate to reflect all amend:ents to
the Runi Electrification Ac t thrcush October 20, 1976, relating to EA
insured electrification lear.s.

1
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2
All Electric Borrowers

4 Names and titles of s sff assigned part-time to energy
conservation--and percentage of their time devoted to energy conser-

,

vation activities. <-

Brief description of services offered by thc c: operative to5.
assist members in conserving energy (such as energy audits or onpremise '

assistance and advice).

Brief description of other energy conservation activities.S,

7. Brief des:ription of h0w the coo:erative encourages energy
conservation by its members and provides inform.ation for them--such
as newsletters, brochures , et:.

Setef des:ription of efforts with others, su:h as home con-8.
tractors, Farmers Home Administration, e::. to promote energy

conservation.

Brief summary of eff:r:s of the 00 ;erative to c:nserve electric9.
energy in the cperation of its headquartars and facilities--inclucing
cost savir.gs and amount of ca; ital ex:enditures necessary to a:hieve the
re duc ti cn.

Number of members who were provi:ed, onprer,ise, this type of10.
assistance in las: calendar year.

1.1. Evaluati:n and c:n en:s of the manager on the energy conser-
vation program Of the c0ccerative as it :enefits or affs :s the mem:ers
and the c: operative.

Collars s:ent by c:ccerative in previous calendar year and12.
estimate of dollars to be spen: in current calendar year for energy
c:nservation for the following ;urposes: (Previous year data may not

be available er.til 1751) .

P*evicus Year Thi s Ye a t
I5Personnel

Information Activities

Caoit:1 Ex;enditures

Su:ervision

In C:cperati:n With Cthers

Other (Offi:e s: ace, e :.)

List:
.
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All Electric Borrower's 3

- As stated in the January 31, 1979, sup le ent to REA Su11etin 20-2,
REA will censider the number of memters served, geographic locations,,

land area served, energy use patterns and the needs o f the nembers in
determining the reasonacieness a f the conservation program.

Sh s M k%\

RCBERT W. FERAGEN-

'

Administrato r
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APPENDIX No. 6

U:CD S'"A"IS DI?AR"E:C OF AG.~tICULL*PI
.

R ral Ce:tri.ficatics Actisist stien
C .-

May 7, 1969
Supersedes 5/31/61

RIA 3UT *.2"~'t 20-6'

SUk"IO'": Loans for Generation and "ransmissics

I. ?:r-ese: S.e yarpcse of this h11etis is to set f:rth Real-

n ec rification Administration lean policy ecceerning genera-
tien and transr.ission facilities.

II. Policy:

A. "'he Rural Electrification P '-istraths vill ss.ke leans to
finance the initial censt:-action of generation faci.11 ties
by distribution c power ra;;17 bc : vers, and of trans-
mission facilities by pcVer rapply bcrrevers, c=1y under
the fel.hvi=g c =dith=s:

1. Where o adegaate and dependable seurce of p ver
is availatie to meet the cenramers' needs, er

2. Wexe the rates effered by e::isti..g ;cver scurces*

vould rerait is a higher cest of ;cver to the,

c esu=ers than the cost from facilities finaseed
by REA, and the as:-ant of the power cost savings
that v aid rerait fr = the FIA-financed f acilities
bear: a significant relationship to the accust of
the pre;esed RIA leas.

3. A;;11:at10:s for ray;1eeental icans fc: these prpeses, and
fer the const:-ac* ion of tras '"d n f acilities by di:tri-

. buth: terrevers, vi:.1 he censidered and evaluated is te:=.s'

of -tether the ;;;;esed addithnal facilities cens:1tute the
eifeetive and ecenesi:a1 arran;e.:ent fer =eeting the::::

i increasi. .g ;cver regai.recents of the cor.ra=ers.

I "he ;clicy stated is RIA h11etin 111-1, *4:lesale Centracts for
N chase ar.d Sale of Ilectric hargr," vill be censidered is
evaluati g all pcver supply proposals.

i
,

.f / /s

63 0 % J W/#*,

Ad=inistrater
4

i

! ::cex:
3 w:.~r ..I Tm. ..-- : , car.s .,:: venerat 00, %.. ac.:. ., s s ., : =.

... a .
....

; *2 A G: Generstica a:d *rans=1ssien Facilities
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AFFENDIX No. 7;
UNITED STATES DEPARTMENT QP AGRICULT'JRE

Rural Electrification Administration~

April h, 1978*'

Supersedes 8/4/69

R Lt BULLETIN 111-3
.

SUBJECT: Power Supply Surveys'

This hv11stin sets forth REA policy with regard to Power1. Pureose:
Supply Surveys and certifications thereto by the Administrator in
relation to the approval of loans and loan guarantees for certain
generation and/or transmission facilities.

II. Poliev:

A. Recuire-ent f or Pe.wer Sueolv Su r/e y s : A Power Supply Survey
is requirec prior to acceptance by REA of applications for
loans or loan guarantees for generation and/or major
transmission where the f acilities to be constructed would
displace existing contractual arrangements with a private

No such application will be accepted forpower company.
consideration by REA unless (a) a Power Supply Jurvey has
been completed. .or (b) it is determined by the Administrator
that completion of the Survey requires full revtew of the

.

application.

Whe r e a Su rv e y i s required, the applicant shall. provide a full
description of existing contractual arrangemeats for power
supply, a statement of any special problems, a general summary
of power supply needs, copies of any proposals made by the
existing supplier, and a summ&ry of negotiations with the
axisting supplier.

B. Conduct of Survev:

1. The Survey shall be so conducted as to determine the basis
upon which the existing supplier is prepared to cooperate
in the development of an assured scurce of power financed
with the proposed loan or loan guarantae.

2. If arrangements satisf actory to the Administrator under
(1) ateve are not available and the existing supplier has
made a proposal for continuing the existing supply
arrangements, the Survey shall determine whether the
proposal is reasonable f or purposes of the Rural
Electri!teation Act.

.

* Revised to incorporate changes requested in Senate Aeport 95 296 and to
the financing level requiring certifications to the Congressincrease

when certain Pcwer Supply Surveys are conducted.,

,
'
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3. If :he Administrator finds such propcsal unreasonable for
REA will advisepurposes of the Rural Electrification Act,

the existing supplier i herein the proposal is unreasonable
and endeavor to have such preposal made reasonable. The

REA borrower er potential borrower shall be made a party
to any negotiations between REA and such power supplier.
When necessary to avoid tilatory tactics or protracted
delays, the Administrator shall advise the parties in
such cases of a definite time limit for negotiations
under the Survey, and !!nal cutoff date for proposals
wntch are to be considered in evaluation of the
application.

C. Certifications Recuired When Survev Procedure Results in a
Loan or Loin Guarantee by REA: No loan or loan guarantee

for generatton and/or transmission facilities will be approved
except in compit ance with a!! applicable bulletins and, if
a Power Supply Survey is required pursuant to paragraph 11-A,
unless certs f t:ation is made by the Administrator to the
Secretary of Agit ulture that the 1:an or lean guarantee
has been approved after ccepletion of a Survey that shows
that the 1:an or loan guarantse is (a) needed to provide
an assured scurse of power which has been developed in
c:cperation with the exist,tng power supplier; or (b) needed
because the pr:pesal f rom the existing supplier to provide
the facillt.es or service t: be financed was found to be _

unreascnable f r the purpcses of the Rural Electrificaticn
A::, the supplier was advised Of the pr visions that made
L:s proposal unreasonable, EEA attem;ted to have such preposal
made reascna:!e, and the extsting supp!!er had fatted or
refusec to do so within the time set by the Acm!ntstrator.

A Ican or 1 an guarantee requiring a P: war Supply Survey
shall also be er tfled to :ne Ccmptroller General, the
Senate and house of Representatives ci the L'n t t ec S t a t e s ,
as directed by the respective bedtes. if it (L) exceeds
$10,CC0,000 and Ls cer:Lfted pursuant to (a) above, or
(ii) is cert!!ied pursuant to (b) above. Such addt:L nal
certif!:ations shall be ac::mpanied by the following
i n f o rma :!:n :

1. Th e name and acdress of the a;pli: ant borrower and the
date of the application.

2. Oescription and estimated cost of the proposed generatten
facilittes. Inc!: ate if the proposed facilittes are the

intttal or addtttonal unt: Or units of a plant ::mprised
c! one or scre unt:s.

.

e

W
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Description and estimated cost of proposed transmission
f

3. including any immediate or future plans tofacilities,
! interconnect with other transmission systems.
|,

Description of any long-range plans the applicant may have4
for construction of acdt tional generation and transmission
f acilities and the estir.ated cost of the planned f acilities.*

Ccmpartson of the estimated costs of generation by the5.
applicant borrower with the cost of power avaLlable f rem
the existing suppiter, including the final offer by the
supplier including terms and condLttons effered to meet
applicant's long-term energy needs.

and by REASummary of the efforts made by the applicant6.
to obtain the applicant's power and energy requirements
from existing power suppliers and the reasens why such
efforts have not been successful.

Explanation of the applicant's reasons for seeking an REA7.
loan or loan guarantee.

The amount of electric energy which the applicant willS.
cease to purchase fe m the existing supplier upon
construction of the generating plant for which REA '

*

financing is being sought.
to which the feastbility of theExplanation of the extent9. '

requested loan or loan guarantee for generation and
transmission f acitt tles depends upon the use of a portien
of the f acilities by others (including Federal power
marketing agencies). ,

Details of the applicant's plans to sell or otherwise10. make available any of the power and energy f cm the
proposed generatten f acilities to otners (including
Federal power marketing agencies).

Names of State agencie s and commissions havini jurt sdiction11.
over the applicant borrowe r.

<

/
-* gzy ) G h % '

.

Admini s t ra t o r
i
.

Index -

CENERATICN TACILIT!!S:
Power Supply Surveys - .

-

LCANS:
Power Supply Surveys

PCWER SUPPLY SURVEYS
*

TRANSMISSICN TACILITIES:
Power Supply Surveys
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P!ar.s anc s;ec: fica:: ens !:r :tansmissi n f aci!!:;es have teen 1 ;reved iyC.
tne appropr: ate REA Office: anc

R EA has reviewed and 2::r:m :. e ac: :n :: : e ex:en: requirac :y REA, -

rs.
Suile tn 20-21, Environme .:s! ?:licies c: Pr:cedures: anca

REA prececures wi!! :e ::mplied wi:n in res:ec: :: (!) .~.ee:ing :nel. a0-4, Cens: rue: ten '.le:neds anc Fsr: nase ofrequirements cf REA du:!e:in
Ma:er:als anc Equipmer.:, arc (2) ac::vn:;ng ice c:ni:ructi:n ex:endi:ures. .

Prier REA A:ereval Recuir-c: T' e use'ef general funcs f:r any cf :ne f:llcwing-

IV.
acct:: ens :: pian: requires pr: r .u.s approval whetner er not reim:ursemea.:

--. .

*

wita lean funds is :: be scugn::

M r:ew genera:Ing f ac!!ities er acditiens cc ,medifica: ices :: exis:ingA.
iacilities :na:

1. Rewl:in ircrease ca:aci:y: :r

Inve;ve an expecci:.re ex:eecing $jC0,000: except, Ocwer su :!y2. :re lesser of 50,000.000 cr::cer:w ers may ex:end an a.~0vn: equa! t:
3 per:en: :! the :::1! plant in service :o ac;utre in:eres: :r :ne rign:
te acqu:re in:eres: in ;cten:ia! ;cwer pl:n: si:es.x

.

Transmission f acili:!es :r mcci!!:sti:ns in cesign :! exis:!ng ia !!ities that:
. m. -B.
..

1.
u . , v : .- . < r . r . - .. . . . . . . e ,* g- o. . . so r - . s ., . r .%'..

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

7 n tx: tis cf 3fC1000 f **i
2. INNelve 0.n c'tpenci:.re per f aci!!:

ca: ::utien :cer:.ers an: i:,;00,:00 f:r ;cw er su;;!y :ctr:wers.

C. Acquisi:icn :i existing eiecir:c ;ian in service.

Acci: ices :: serve large Ocw er !ca:s wnen (O :he '-:.ct:a:e: icad wi;!5-00.000 far a sing!eC.
excee: :.,0CC 'm! cwa".s. er C :re in'.es: nen: ex::ecs
c:nsumer.

a 1:ca ::n a!reaty
a.:citiens which inveive f.ew :er ice :: :e'sens 2:E.
receiving central 5:a;i;n e!ec:r;: serv:ce f r:m an ex:s:ir; so:0!ier; erwt: .in :ne :cuncar:es cf any ci:y,
service :o persons in areas irc;uce
vil! age. ;r tertugh naving 2 :c:uta:::n .n excess Of 1..'00 :nna:t:an:s f:r

i

whicn R EA nas ~stven no .t-se .: :r;;r a::r: val,.
..

The purcnase et an autema::: ca:a ;r: cessing sys:em (inciu:ing scf,: ware),
wnere :ne c:st will excee: 5!C, 0 er $;0 :er ::nsumer, wnicnever isF.

gres:er f er distr;bu:!cn :: err:wers anc 5:fC,;C* f:r ;;ser su: ply bert:wers.

Heacquarters f acil::tes, er :ne rem:ceiiq :f .n::uar tes f ac!!i:!es, weien
,

Of ;anc. w-ic . wi!!C.
invelve an es:ima:ec ex:erci:ure ex::us:ve :f :he c:::
result in a : tal investmen; tn ne:.:;uarters !a:!!!::es :y a dis:ributi:n '

F e9: incerrower of mcre than seven ;ercent f 1:s Overa41 inves:
Investmen: in rea:;;ar:ers :) a ;c-er su::ly cre *e'

.'.!
cis:ri:ut:en ;t:.nt.'

cf mere inan 51,CCC,'CC.
'
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FCRDGO

Curing de peried Febr;ar/ 2::ugn April 1933, I have cen:inued =f

researen aM analysis of the engineering, cens:rac:icn aM tes:ing a: ee

C canche Peak Nuclear P:03ect. Althcugh I have revie.ed additieral

inf:=a ico which suppc :s rf conclusiens, the rain re,:c : (dated Febru-
,.

' ar/ 12, 1933) and this addendern (da:ad April :9,1933) are ::111 based i

upcn inf =atien available ard reviewed to date; disc verf is still
,

continuing. I have fcurd to inf0=a:icn, hesever, which changes =/

earlier cenclutices.

In the rain re;c :, i was pointed cu ca: de records and decu-

.ents referred to therein were neice all-inclusive of the dec=ents I

revieaed, nc: did they refle:: all cf de pecblers encountered by ?J a:

CPSIS. In fact, the lis:1.9 of / pes of p:cject decur.ents I reviewed was

described as centair.ing exa. ples of decenen:s. I: shculd be peinted

cut that fer the ecs: par. these dec=ents were cc ained 2: ugh discov-

erf. Mes: cf these decanents had rc: previcusly been rade available to'

Bra:es er Tex-!.a. t

Corseguently, it shculd be expnasi:ed ca: =f c:nclusi ns, which
,

'
.

were based en these decanents and en =f pric backg: curd aM experience,
,

were develeped after thercugh review cf :nese decanen:s. As a result,
a

cenclusiens describing the clarity wi:h which ces: ard schedule inf =a-

tien was kncun are based en de breadth of ini:=atien a .d 6:cu.enta:icn

I reviewed. Such informacien, which was available cente.;crar.ecusly to
'7J as the Project Marager, was ret available to c:Mrs.

.
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I. Intrcducticm

te rain repc:: was ecgleted in Febraar/ 1958. This Mdendu:n has

been prepared in April 1988 aM re!'.e::s an area of research and

analysis perfor:ned af ter the prepars:icn of the criginal repc :. Se

addendu:n includes infor atica derived fr:m the intervening discoverf

and depcsi::cn efferu.

Se primarf sec::es of inferratica fc this Mdendu:n are several

repc::s issaed by ?J in late 1957 aM early 1958 (aM their bacNup d:cu- .

entatien as available) describing :ne results of several CPR-' ef fer s.

These repc::s include:

C+:ede: 2, 1987 ISAP I.d.1, CC Inspe::0: Cualifica:icas, ?avi-
sien 1

C+:eser 17,1967 ISAP VII.c, Censtraction Reinspe::icn/
Dccu.enta:icn Review Plan, Favision 1

Ce:eier 18, 1987 Ccile::ive ria'. cation Repc::, Revisien 0

Febraarf 24, 1968 Colle::ive Significan:e Report, Favisica 0
.

Se eenclusiens in this addendu:n are based upon infer atien
*

available and reviewed 0 date. Sey ray be further expanded and :cdi-

fled based upon the findings cf additicral resear:h and analysis.

II. ISAP VII.c Pasults/ Collective Dialuation

Sere are several references in CPRT 6:ce ents to the quality cf

Constraction (CCC) pr:gran, which was :0 be a stati. :ically sagled
.

Mdendu:n - 1

*
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reinspection pr:gra.m. :5 AP */:: . : is the resui cf .ne quali y cf Cen-

str.:::icn pr:gra:n, alecugh ce "CCC" designati:n has rc: been e.pnas-
.

1:ed. !!AP V'.I.c be:3. e de primar/ basis for ce conclusiens of :he

Ccilective r/aluatien P.epc :, even thcugh I5AP V;:.c represented cnly a

par: cf :..e :::al reinspectice ef fer:.

I: appears tha: 7) unreasenam'y biased the results of i s eff:r s.

in c: der to pcr::ay the results :cs: fave: ably. First, s.xe of the wers-

ites were ex:loded. Fer exa:p'e, Cable Tray Hangers and H'% ::uc-.

Hangers were kncun to have many design deficiencies and cces:rr-icn

coc:di .a icn p :blems. These were ccvered under separa:e re;c:.s (':isci-

pline Specific Accien Plans -0 SAP's) and therefore were excluded f:x.

ISAP '/;:.c. Se:cnd, c:her pre /icusly cc ec ed 1.e s appear : have been

included in ' e reinspe::icn.r

ti:d, ence an Mverse c: Unclassified tend as identified f:: a

s:ecific a:::ibute, the rei .spe::ler.s were s::pped. ?.! atte~v 9'. to
.

justify this acticn in the repc : by noting ca: the cc::ective ac icn

pr: cess wculd address the specific p:cblers. Fc: exa ple, ne inspecti:n

pei .: and deviatien statistics fer :ne II I.ignti .g and E'Js0 Oue: Jeppc::

Constrr icn Wc:k Categories (C.<> were excluded from :ne su :-arf statis-

ties . Further cre, ce II Ligh,.ing Cec appears to have been crea:ed to
!

segregate pec: results f::rn gecd results. This was de.e by transferrirs
>

the lignting wirits and lighting confui: reinspection packages fr:rn the

Cable and Conduit crc's.

.

Mdende:n - 2
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April 29, 1988 .

-'he reinspe::icn pr:gra:n :cck cver tv years :o dete=ine t. e

quality of cer.streetien of app 0ximately 3800 safe:y-related i:er s whi:n

7,: clai .s were rander.ly selected. All cf these iters previously had

undergene CC inspecticn and CA accepunce. Sis sa:ple represen:ed abcu:

11 cf the :::al safer /-related iters in the plan:. F.sther :~.an provide

d:erentation cf .ne plan:'s high Taali:y, ne reinspe :icn ef fer: found

over 10,100 physical deviations and 2100 dx'::nents:10n devia:icns. Sus ,

each reinspe:,.ed iteen had an average of 3.2 deviatier.s. As par Of -,;'s

ef fort, each deviatica was evaluated f:: safe:f signid'cance.

Se Cclie: ive P/aluatien Paper: described a nu:ner cf sericus

problers, @.ich were su rari:ed into nine y-three (93) Findi.rgs (f::rf-

three significan: Constracticn Deficiencies and fif:y significan: Mverse

and Un:lassified tends) . Each Finding was reviewed to deter.ine the

::c cause and generi: 1 plica:icn. "'he five .cs: frequen:1y ci:ed 7.cc:

Causes were:

1. Ina:egaate CC inspe::icn precedures;

2. Ir.sderaate constraction precedures;

3. Inadegaate engineering drawings /specifica:icns/ instr;::icr.s;

4. Constrxtion personne1

ir.attentien/wc::c anship/superiision/rar.sgeren:

5. "Unable to dete r.ine due to 1.sufficien inf erati:n."
e

!

includes corre::ive action recer. endatiens f:: the nine-| 2e rep:::
.

ty-three (93) Findings. Sa p:cject apparently is i.plementing the

cctrective actions under another p cgra;., the P:s: Constr;::icn Hard.?.re

Addende.m - 3
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Valida:ica P:: gram (m?) . Althougn :. e less sarious devia::, ens .ere ,

charse:eri:ef as ":nsignifican:", many cf cese ":nsignifican: evia- ,

ti:ns" required exhaustive engineering evaluatices to shew ca: ce
:safe:y-related iters could perform their safer / functi ns.

4

7.', en the c:her hard, expressef ee negative :esults as pcsitively

as pcssible, claiming ea app::xirately 98 per:en: cf ce bspec:ica

pein:s and decurenu:icn review points -ere f:cM to be in center ance
!

with applicable design regaire.ents, and ea: cre =an cree-f: crus cf ,

the devia:icns feend were i..significan:. It is i.perun to re e-ber,

hcwever, sna: ?J's per:entage cah21stions are based en 630,000 reins:e:- ,

: tien de:isi:n :cints, nce en 3300 reinstected ite-s. Cbvicusly, by !'

,

Y

bashg the sutistics en the larger nur.:e: ef inspection pcints, ce

per:enuge et deviations hund can be rade to appear small. Using ?J's
,

reced, f:: exa:ple, an item with cce hully fla ed decision ;ck: and

164 acceptacle decisien ecin s wculd be judged 99.4% acceptable. The

sericus .ess cf the single f'aw is no: censidered in ce sutistical
2

tabula: ices.;

! The fregaency of previcusly undec=ented devia:icns found b IM
.

V :.e is a sericus eencern. Ilder the crigi .al L spectors had nc:

; ree:gni:ed :ne deviations, c: the inspe::::s had judged :nem :: be insig-1

!nificant. Sacn actions are an indic: en: cf the origital inspe::ica
4

p:: cess. Judging the safe:/ significance of a devia:ica is rc: :ne

) respcnsibill:y of CC Inspec ::s.
a

4

i
a

] 7e.e fregaency of reinspection deviatiens is evidence of a ver/ pcc:

CA/CC effort; it. aise confir:ns tne AS:2's cenclusien tha: there had been !
,
w

<
.

MkMa-4 ,
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reviesed de quali / cf the insulla icn of Milti belts a: GEIS. he

dird party review:s f:end several sericus preelems wid Hilti S:1: ,-
;
,

insulla:icn, includirs:

1. tre of Rilti belts fe: anchering cts::e.g egnpeen:, in
. t

a

direc: viola:icn cf the manuf ac:=er's recer.-enda:icn.
,

2. "Sc:::cef-cu " nuts and insufficien: :::q;e application.
.
+

3. 5cbstirati n cf "befere-set:ing" exced. en: dep h in the CC
,

Inspe::icn p :cedre for ne manufaccarer's "af ter-se::1,g"

critaria.
.

| A f:c::h pr:blem wnich as net addressed by' ee third par:y
i

f
' reviesers, but snich was allowed by ?J p::ced=es, is i..prece: field
4

4

cdifications cf ee belts.

J

Cercrete expansien belts becare an industr/ wide ccncern when the ;

NPC dise:vered failef ancher bcits whid hed been usef cn safarf-related
1 .

j pipe hangers at e c cperatirs plants in early 1979 (Hilti is ce b: sad of

concreta expansien belts used at OSIS) . Ad:e: it haf investigated de
;

.

iuse of these devices at other plants and f>xnd wide variations in 0.o

j insullatic . pr:cadure regairerents, :ne EC issued :&I dulletin 79-02 in

f 1979 reqairing all cperati.g license and c:nstractier. perrl: holders to
s

perform an extensive review cf the use of cenereta archer bolts to ens =e

their ancher be,1: insullaticns satisfied design and ranufac =er's
.

i

reqaire. Tents,
i

I
,

In Octee: 198f, TJ repc :ed a sericus Hilti bolt pr:blem to the

Addendum - 6 ,
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#

57c in a 10 CTR 50.55(e) repc :. ?J perf0=.ed an ex ensive evalua:i:n in '

i .

1980 and 1981 af ter a for e w :ker al'.eged ca: H1'.:1 be:.:s P.ad uMe:-

! gene unauthori:ed xdificatices. -'ne -c:ker identified :sc Ri'.:i be':s '

dat had had eeir precision fae:Ory achined tapered ends ea: Of f; ne.-
L

tapers had been cut with field gri.ders. Neider bel: was p: perly se:,
,

d and bed belts pelled cut at a lead '.r e: =an =e de s:.gn ':.ad . Fur.ner-

..cre, tota belts had been CC accepted.

.

ISAP V::.b.4 diseassed One 1950/'931 evaluation:1 .

his (:be use of ' a--=- ' ang e :: des sta.. ped en the
eM cf me bel:) was :udged to be adegaate based cn
the findings of an extensive ultrascn:.: tes:ing (',7),

pr: gram perf0=ed en site d=ing de period 1930 to:

' 1951, ten scoe 10,000 Kilti's were exas.i .ed.

':te results of .he _es: :::cra. . sho-ed =at eniv
2

tni::een ocits were f:c.-d to nave eeen xxd:.f e:
:::.c: to installat.cn. (epnas:.s a:ded)

Neider SAP VII.b.4 nc: the 10 CTA 50.55(e) repc::s pein: cc: tha:
,

de analysis of i.p:Oper xdifications was li. ited = alterati:ns cf =e
,

,.

tapered erd of de belt. ?J did nc tell the 570 it had pro:ed=es -ti:n

allo ed xdifications to de creaded end:

| 3.1.6.1 When it is necessary, as a result cf reinfer ing
i s:sel interference c: co-si e unavailarility cf
! cc :ect leng e belts er fc: c:her reas ns, Kil:1

| telts ray be cd:.fied, wid p Ope: CC w:.ressi.ig,

; en-site by shcr:en:.ng, rethreadi .g, ard sta.pire ne
'

new length designation. -'his snall be icne cniv en
,

a case-bv-case basis uoen accroval c: :ne desien
emineer (eg:nas:.s a:ded) resper.s wie i : ce
I:.xture er item invcived ard upcn corple:icn c2 a
Ccrpenen: Mcdifica:icn (Cic) c: by revisirq me FSI.
Final belt leng e shall be sufficien to satisfy the
design regaire.ent.

,

Faference: Stosn & Pcc: Ins:ructicn CI!-20, "Installation
j of Kilti 0:111ed-In 5cles", 0:sf: Fevision 3, N vecce: 19,

1982. (Note: We have fou.-d no regaire en: to d.oc=ent-

i
!

|
|

' Addend =. - 7
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dreaded ed ecd:fications. Sus, there is to 'say :: go
bac:t c :ugn de CC dec1 entatien and de arrine snica belts
* ere . cdified. F=cer cre, a tesign Change Au:ncri:a:icn.

re.eved ce "case-by-case" regaire. en:.)
.

2e use of Hil:1 ccits : archer ::utirq eq;ipeen: is a vielatien

cf de ranufac:=er's reccc: endations. Sc: cc:.y did 7J find lecse Hil:i

belts *.tien had been used :0 ancher a piece of safety-related ::u: irs

egaipcent, but also de insullation had been accep ed by CA/CC.

he G r identified an Unclassifief Trerd f : Hilti belts ' sic

betteced-:u nuts /u . acceptable :::q;e. 2e C?r reinspecticn technig;e

p cvided ft: deterrining the bettmed-ce: ccnditien by addi g the nu:

thick.ess : ee thread prefection abcve de nu: and cecparing i: to the

manufactrer's .ini:u:n thread length, .hien is an acceptacle e: .cd f::

ur..cdified bchs. :: is nc: an acceptable meecd f:: ecdified belts

'shese leng e is c..':ncvn. (~he cdifica:icn ins::cti n dces ne ensure

tha: the .cdified bol: :-ini.u:n :nread large reets de ranuf ac:=er's

regaire.ents, ard tne CC pr:cedce f:: bel: cdificatico d:es nc: include

an inspecticn attribute for :-ini.u:n 2:aad length.) 0:nsegaently, cere

may be rany bet:mef-cut ancher belts tien ' ere nc detected bf the

reinspec-icn technigae.

ISAP VII.b.4 dccu. ented 15 deviations related s failures :: .ee:

:nini:u:n erbed en: depr.h regairerents, rarging up to 3/; inen less than

the regaired einicu:n. The reinspectien-re7 aired :-ini.u:n used the crier-

te-settire definitien. ?nes, althecgh the manufac:=er's strerge

reccerneMatiens are based en af ter-settino exced.ent dep:n, aM de tests

Addendu:n - 3
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.

conducted by ce manufacrare: at Cxanene Peak decu:nent the af ter-se:-i c

e:-bed en: depen, . ce reinspe::icn utili:ed an e.oetaan; depth pric: ::

setting.

his issue was dec=ented in Oiurepancy/:ssae Paselu:icn (0:R)

Repc : 0-0575, Revisien 1, da:ed January 2,1987, -tich includes the

fc11: wing ec :nent:

S.is violates de alti criteria and invalidates the
use of Hilti catalog allewables both for shear anf
tension.

6

Curicusly, neitner DIR Repc : 0-0575, dated January 2,1957, nc: :ne

issue of the differing e-reien: depth definiti:n was rentioned in :3AP

VII.b.4 dated .v v. 14, 1957. iie have fcund m resclu.icn cf this p:cble:na

as of this date.

V. Cen::ete P chle .s

One of the Constraction *,ic k Categcries reinspe::ed under ISAP

VII.c was saferf related concrete pla:e.ent; pec: CA/;C cf concrete -

place.-en: was one of the earlies: issues a: Cran:he Peak. Se cercre:e

reinspecticn included a review cf tne inspe::ica paper.c:k anf a visual

inspe::icn cf the surface conditiens. The :ni:d par:y inspe::::s

inspe::sf the cencrete surfaces fe: heneyecebing (voids), e:cedded

debris, aM bonding at ecastraction jcints. Although the inspec:::s

founf several instances of debris, :ne safety Signidicance Evaluatico

determined there was m safety significan:e because the debris es ide-

.
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ly sca :ere:! and tightly becded :o the concre:e.'

?.e concrete reinspe::icn resul:s raise several ccccer.s ca: were

nc . discussed in =e !5AP c: Ccilective Ivalua:ica Reper.s. 2ese cen- ;

cerns i.clude:

1. Sctse7:en: disccver/ cf pec: cencrete cer.str ction cin:

tending behird e- edded debris. 2 1s '.ed to t'm addi:icnal

disc:ver/ cf a pr grarratic fail =e to tas: cencrete jcin:

Star:e: G: cut.

2. Schse? ant discuver./ cf inconsistencies and m.isederstand-

i.qs c! :'e precer use of cenere:e :.ix inspe::icn pcur.

es:ds.

3. Lack cf analysis cf pctential interacti:n between erceJdef

debris a xf cenerete ancncrages.

ne inspec:::s found :-c safe:v. rela ed cercrete celurns, ene in

the Uni: 1 reac::: centai . e .: building ard ene in the auxiliar/ huild-

ing, witn 11:ge pieces of e-cefded lerer. Se inspe::::s dec=ented me

erredded debris iter.s en Ceviatien Eepc::s (CR's,, a-4 CR ccpies were

sent to ee p:: ject fer ren-cenf cance :epc::1.g. he ren-cenf:cance

rescrts were dispcsitiened := re cve ce lurce: ard repair the surf aces.

Serieus pt ble-s were revealed when the l=cer was re:cved. Uncen-

solidated cencrete (cold joints) and foreign ratter, i.e. sawdust, were

disecvered in the joints. A significant per:entage of the c::ss seccien-

al areas cf both colurns had to be re-cved in ceder to extrac: the urcen-
.

Adderdu:n - 10
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scLida:rd cone:ete.

Se bird party revie-e:s exa .inef de criginal procefres and

inspe.:icn re:::ds f:: concrete jei:.:s. Starter G: ut shou'd have been.

': sed : ensure an ef'e::ive cenere:e tcM .as created be: ween =e old and

(Star:e: G::ct is a cenerete .ix rade to :ne sa.e require-new cenere:e.

.s 3 . .e .-,. . . a. s;c. d .' .~., s a-~. .- a ' - .. e .e .J.x 'x . w.' .. c' . . e .' .=.-, e
. ... . .

....

aggrega:e. ) Oe G!. hts & Hill specifica:ico reTaires the s.arter g::u: :o

be tes.ed to c'e sar.e reTcireren:s as ce cc res;cMing st. ,:::ura1 con-

crete .ix. Se 5:or.& P.cc: constr; :ica precedures have ro s .arter

g:x: tes:ing regaire.ents.

Shee cere were to starter g :c: inspe::icn re:Ords for me e.o

4 s ..t.c .e,.32 s............. ., . . .,, 2 <
-

,,,. _ s , an 4.n ,.v,. . c . . V. . , m. . ,. c . . s , 1 . . .. . . .
. . . . . ... . ,

'.?.s used. :: is als clear fr:c the existence of me lurrer and s.awhs:

that gaali:y cen=:1 ef the con::e:e p'.a:erent was inadegaate.

Sese :rcrete construction joint p c=ler.s a:e con ai..ed in =a
% nefindings in :5AP VII. ., under the titie ef CnsxM , ncrete . :::ar.

finding was evaluated an Unclassified tend, h:wver, because the ::::

cause c:uld ne: be deter:.ined. A revies of the ISAP V;:.c. fi'.es does

rc: reveal 'r.a: the final corrective a::icn w.11 te s:.nce .: wi'l be

perferred as par cf :be PGVP.

Se reviesers 41>o discovered ca . de cenerete pour cards were re-

Se incensistenef cecid have resultedc cpletei in a censistent .anner.

Afdenda:n - 11
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in cencreta wi-h a highe: can spe:ified water c ce en :s t c . 31. ce

ce wa:e to ceren: :s ic is a prica:/ deteri .r.: et ui: ira:e cencre:e

s::ength, a high wa:e conten: could have caused inadeq;a .a cenc:e a

.,s ._. ,. . . .

cr.e i:e.. rce .Mdressed by the ci d par:/ revie' e:s is =e ;c:er.-

-ial interacticn her een erredded debris ard cencre.e ancnces. Cencrete

anchers (including Hilti be':s, Pic'r.crd inser:s, and edeMed p:.ates.

wi-h Se'sen studs) nc allv. fail when t'e cencrete fa n s. A .enunifc:-..

.
-.g .~ .....,. <-s. i... 3e,..a. ..e g .x. ,.. .. a.s.. < ..a .. , zs... ,g .e .:gy . ... . . . . . . . . . . .. . -

. . .. .,.

ancnc:'s concrete shear cer.e has -2.e pctential ec . reduce the s .:eng .a cf

*2.e a.Cnc!.

m n .o pcc, s~.n.s .. .~ ~. . n . a~. ~.. . .=s .n. . ..''.~ '.
. .a . ..a . .1. s . .

_;y y ge. a.3 .<g 3
'

. .
. . 7..

5.cddy ' c::c ansnip. Alt..cugn : .ere usually is no q;antified c.inir,

accep:.arce c:iteria fc: e-cedded debris, erredded debris has a negative

ef fec cn cenerete strengch. n.a behavice cf cercreta wi= ercedded

debris is unreliable.

VI. I.cese hreaded Parts

Cr.e sericus cencein raised by de firdings in : SAP V :.c relates

to the nu2 er of fi-dings fc: threaded parts sucn as nuts, teles ard,

harf.are. ':'he fellcwing is a listing ccepiled f::rn ISA? VI:.c:

. .

1
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ISAP 'v*II .: Constraction Work
Reference Werk Cate:Or! Findine/'escriPti:n

Page 44 Electrical Condti: ..issing Bushings*
,

(.

Page 44 Ilec c ical Cerduit Locse Uniens

rage 48 Ile:trical Cable tay :q;epe: :nstalla:icn of
Splice Pla:e (:-o I:cits in a
foc: be'.: plate)

Page 55 Ile:=ical Cab'.e Lo se Cert.e::1 r.s en Weid-
::uller Terr.in:1 Blocks

N

Page 56 Ile:=ical Cable L:cse Cc3.e::10ns en
Te=inal Blocks

4

1

Page 64 Ile:::ical aiprnen: Oa aged and ne:::ectlyg
: Insullatica Reassembled Iq;ipmen: Deers

and Access Panels

'
Page 63 Ins:- .en: Iqaipewn: Flexible :-:cse Installed with-

*ns.allation Excessive '? sis:
}
<

;

j Page 68 Ins:rcen: Iq:1pren: Unapp: ved tread Sealan: :
Insullatien ;

Page 73 . h anical Large k re Ic:se Expa .si:n Jcin: Tie P.::d
,

Piping Cor. fig ra:icn j
4 ,

- Page 37 Me:hanical Eqaipmen 3:: ken Belts
i Insullatien
s ,

I
'

Page 39 Me:hanical Iqaipren: .v.meay C: vers (Under [
Insullatien Tign:ened klu)

,

.

1
i Page 95 Straceral Steel Substi:::icn of Smaller
i Cisce e: i:c1:s -

Page 95 Straereal Steel Lack Of Jam Nuts en Uni: 1 !

M sting Pla'. form
:

i Tace 96 Stra: =al Steel Iack cf Jam Nats en Uni: 1
'

J Presscr:.:e: Platf m

Page 97 Straceral Steel Gaps Be; een C rpenents ,

,
Transe.i::ing Seismic Leads

I (Due to u-dertightened bolts)

Page 98 Str.:::=al Steel Caps ?>er.een Cert.ected Plies
(rxe to undertightened bolts).

, .
;

i
I

J
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Page 103 Seppc :s: 'arge-Sc re :ncerrec: C cpenents (c..de:-
.

Sepper s - ngid si:ed verder supplied ':c' .s)

Page 105 Sepper:s: *arg e-Be re Inapp:cgriate 'wcking evices.

Sepperts - Pagid (Pa:,n: en threads]

Page 107 Scppc::s: Lar,e-5cre L csa Ja n Nuts
Suppc::s - Mgid

Page 108 Seppc :s: Large-Bere L:csa Har hare Faster.e:s
Suppc :s - Pag:,d

Page 105 Seppc::s: iarge-Bere :napp::pria:e L csing evices
Suppc :s - Scn-Pigid (Pa:,n: en e. eads]

Page 112 Scypc::s: Large-5cre 3: ken Cette: Keys

Suppc :s - k:n-Plgid

Page 115 Sepper:s: Stall-5cre Inapp :griate L:ckirg :evices
Pipe Seppc::s [ Pain en nreads)

Page 116 Scyper.s: Srail-5cre Cnse:cred fasteners
Pir. e S ec. e.c: .s

Page 119 Seppc::s: :nstrrent :nsdega:ely Tc:qued and
?cre Sc;;c::s ylsali ned Unistre: S::ing7 .

Sc:

Page 119 Seppc::s: :nstraen: Lcese Sci:
?de Sepper.s

Page 1:0 Sc;pc :s: Ins re. en: Insufficien: ?. read E . gage-

?de Sepperts ren:

Page 125 Supper:s: Passing and Inectrectly -
Pipe 'n?ap Past:sints Ins:alled L:cking :evices

Lack of Join: Tigh: nessPage 125 Suppc::s:
Pipe 'n?.ip P.est:sints

Page 133 C he: - Ce:sils Lass ?.an P.egized ?. read

Cc:cre e Inserts Frqagecent

It is su.:7risirs that all of tr.ese findings are for saferf-related
':?.e Collectivec:rpenents Wich previously had been CA/CC accepted.

?/aluatien snc Col.ec..se Si,nificance Pepc:ts do nc': address the rele--

vance of this per/asive i..acility te p perly use ard inspect t'.readed

Adderdu:n - 14
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ECFSiCPD

nis draf t repcrt was prepared by Pcher: A. Ce Lcren:o of

RANDEL Asscciates, Inc. based en research cn the Cccanche Peak

nuclear project cerducced thrcugh January,1983. This rescr: is still

preliminary in nature since disccvery is still centinuing. Ccnse-

quently, as further disecvery prevues additicnal infor:.uticn and

basis fer analysis, research ard analysis will centinue. The cccclu-

sicns in this reper: are suppcrted by the revies and analysis done to

date.
,

nis reper: centains a lengthy discussien of prcblers which

cccurred at Ccranche Peak. The discussicn is not intended to be an

all-inclusive listing of the prcblers. Fader, it is intended to

previde a series of examples whien demcnstrate the sericusness of

these prchlers; furder cre, the exa.ples selec:cd ray de.cnscrate

other prcblers in additien tc the enes specifically cited.

It also shculd be peinted cut tha: de records and dec=ents

! referred c in describing ard analy:ing prcblers are net all-inclusive

either. They provide exa.ples, selected frcm all the reccrds and ;
i

dec=ents which were reviewed, wnich assis: in understanding the

rature and extent of the prcblers. Addi:icrally, the recceds and

dec=.ents cited in ene secticn also ray be exa. ples of prcblsrs

described in ether secticns.

Finally, in reviewing the prcblers described herein, cne
i

should be mindful that in the centext of nuclear pcwer, safety means

quality. Ceficiencies in d e achieveren: cf quality, the centrcl of

quality, ard the assurance of quality can be translated into a

decrease in the public health and safety, and shculd rc be accepted.
I
4
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I. Ih"?CCCCTICU

A. Ger.eral

?.e Ceranche Peak Steam Electric Station (CPSIS) has not

been a successful nuclear proje::. Texas Utilities (?J) * began the

proje:: in 1972, witn an expe::ed total ecst at completien of $779

millien, and with scheduled c qletien dates of Januar/ 1980 for Uni:

#1 and January 1982 for Unit 42. Scw, nearly sixteen (16) years

later, (ard eight (3) years after the scheduled Unit il ccepletien

date) , the plan: is expected to ecs: en the ceder of $8 billion er

mere. Neither Uni: il ner Uni: $2 is yet en-line to deliver electric

,rwer to the cust mers in Texas, and it is unclear when, if ever, the

.clants will cperate.

?J has been the Project Manager fcr Ceranche Peak. In that

capacity, ?J nas been resper.sible fer the plannir.g, cens:ructicn ard

cperarien cf the r0'ect. 7; mismanaged that respcnsibility,e s

Camulative desie.n, c nstrue:icn, ce sennel traininc. , licen-.

sing and manage en: err::s pein: to cer/asive mismanagemen: centrary.

to prcper project management. A list of Ceranche Peak errers ir.cludes

such diverse :.0:icr.s by ?,' c; its centracters as:

o i. prcper placing of c .ncrzte

o crienting tne Uni: 42 Pasc:Or Vessel supper:s in ene

wrong directicn

o leaving an inadegaate seis-lc gap between buildings

o having ungaslified inspectors

?) refers to any and/cr all cf the ceganies withi., the Texas*

Utilities group of ceganies.

I-l
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o pe=dtting Brown & Pcot's S-starp and their c'at Ccn-

straction Pe=dt to expire

forcing relecatien of a rajor steam pipe with the polaro

crane

o irprcperly separating cable trays

o constructing n:n-ecnfc=dng pipe suppcrts

It is clearly eviden; that 7J's misranagement caused unusu-

ally severe problemi at Cecanche Peak. As a result of their misra-

nagement, UJ has been unable to cbtain an Cperating License (CL) free

the hPC. F=theracre, in an atte pt Oc identify and correct their

prcblers, 7J has had to er.cark en ecstl'/ precra s (the Coranche Peaki

Respcnse Team - CPRT - and the Corrective A::icn Program - CAP) te

provide assurance that:

the design ree:s all licensing co=itrentso

o the as-installed hardware meets the validated design

If 7J had not misranaged their responsibility as Proje :

Frager, the assurance they are ncv trying te develcp in crder to

cbtain an CL would rave been eviden: uren ec =.letien of en-ineer-T.

ing/ design, constra::icn and pre:perational testing.

~5e cen e.ct of rrci.e:: ranac.ement, and the role of a .crvects

ranager, has been clearly des:ribed in the past. One exa.ple of such

a description is the felicwing by F.r. F;assell D. Archibald:

"The entire cbje::ive cf proje:: ranage ent ray be
stated as achieving proper con:rol of the project to
assure its ccepletien en schedule and within budget,
nile achieving the desired quality of the resultingo

produe: cr service."

,_,
* *
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"Each pre e:: has a sirgie point of integrative
e4e . , ec .a a , e ,. n. . . . ~. ns .e, ., ., .4 . . . . .

.

.. g .j. . . . . ..

"Each ::c.'e:: is -lanned ard centrolled en an inte-r.

grated basis, ir.cluding all centributing functieral
areas thrcugh all life cycle F-hases.".

(Maraging High-Technolecy
Precrrs a .d Prorects,

Fcassell C. M001:ald.)

c c .e . e .4 g ce n. . . . , .v n-.n.c a,a. .. e -w.v..as .4 e.4 w. .cs 4 ..- s ..o . . .t. . . ..

acclies in a .crO.'e:: centexc:..

"Pr0 ject cen:rcl is rce control in the classic sense
of cwr.ership, dem.iratien, rule er reign. It is

c. r. . .' a. s ..C . ' .i v. .ed ".v. . ..u ..a ' .' v. s e . ..i . .c. c h ' e . ..' ". z s. . . .

ard g als , defini .g the tasks to be done, planning
and schefuling the tasks based cr. regired and
available rescurces, ard :easurinc :: cress ard

. . .

. .. ; :-

per:or ar.ca :nrcugn an estaclisnec, creerly syste 1.n.

(Managing High-Technciccy
Precra a a.c Frcrects,

F.usseli O. Men:.cald.)

In the centext cf a nuclear pcwer proje::, cent:01 may be

exc. ressef grac.h:.cally as The Centrcl C/:le..

| In e gun

| !

4
venner

Correcdve Per:rmance
A che n to tne pian

| leen ury |
Acalyte and

| Repert :eviauons |

S.e Ccncr:1 C/cle
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B. The Facairements of Nuclear Pcwer

Nuclear pcwer is a very ecmplex and potentially verf dan-

gerous technolcgy. Se fae: that there are over 100 nuclear pcwer

plants in cperation, hcwever, is an indication that the projects are

manageable and that, with lir.ited exceptions, the plants can be ran

safely.

In crder to design, 00nstract, and operate a nuclear plant

successfully, given the corplexiri and pc:ential danger, a utility as

the cwner =s: be dedicated to safety. And in the nuclear industrf,

safe:y reans gaality. The utility mus: no: enly assure tha: the
1

structures, corpenents and sys:ers the. selves satisfy the safety

regairements, but also that the dcc=en.ation supporting the strac-

tures, ecmpenents and sys*.ers provides etjective evidence tha: the

safety req;irements bve been satisfied. The hardware and do =enta-

tien bc:h =s: prcvide a consistent presentation. |

1 The utility as the licensee of the tiuolear Regula:Or/ Com-

mission (:GC) is responsible for ach:eving and assuring the gaality of

a nuclear powe_r plant. Dien thcugh the utility as the licensee ray

delega:e respcnsibility to designers, venders and centra::crs, the

utility as the licensee retains ultimata respcnsibilirf.
i

Se GC, en the other hand, is not directly respcnsible for '

nuclear power plant gaality; its concern lies with the health and

safety of the public, rien if a utility has rc: fulfilled its respen-
!

J sibility as the licensee for building a safe plant, the NRC can still

prote:: its concern by denying an cperating license.

.*1
.

e
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nis rear.s that a utility must trea :,ts rela:Lenship with

de tGC very carefully during de life of ce projec:. Since de

utility as the licenses ard the !GC are in alres: censtant centac:

during a substantial part of the pcject's lifetime, the interacticns;

must be ccnstructive ard fertaright. Furthe: cre, the tGC must

develcp c0nfidence in de technical capabilities and in the integrity

of the utility and its ransgement. Othersise, it wculd be difficult

for the tGC te cenclude that de plan: 'ans designed and built tc the

safety regaireren:s, that suppcrting decurentaticn was adegaste te

assure prcper design and cens Jacticn of the plant, and that de

utility was capable cf cperating its nuclear plan: safely. Witheu:

that cccclusien, ce :GC will rc: issue an cperating license.

Scccessful projec ranagement ard the achieveren of q;ality

are very clcsely related. In fact, geality is difficult, if rc:

impcssible te achieve, witheu: prcper prcject management. The rela-

tienship bec.een q;ality an( prcjer: ranagement was described ver/

clearly in an !GC reperc cern cnly referref te as 2,'.72G-1055.

"The principal conclusien of this study is ca:
nuclear cens:racticn Frc;'ects havinc. sie.nifican:

:
q;ality-related prcblers in their design er cen-,

structicn .ere characteri::ef by the inacility cr
failure cf c:ility ranagement to ef fectively 1 ple-
rent a ransgement system that ensured adeqcate
centrol ever all aspects of the project."

;

.. .breakdcwns in the quality assurance program were"

par: cf larger breakdcans in everall prc3ect manage-;
,

ment, including planning, scheduling, precarecent,
and eversign: of centrac:crs.",

;

(!,UIC-1055, Imcreving
Cuality ard tne Assurance cf,

'

qua'ity in e ,e resign ar.d_

I-5



2/12/88

Constructicn of Nuclear
Powar Plants.)

C. Coranche Peak Pasocnse Tem and Corrective A :icn Precram

7J previded a su=ary descriptien of the Coranche Peak ,.

!

Pasponse Ten (CPE) and Cerrective A::ica Progru (CAP;, along with

its pcsition en how the :.c pr:grars interrelated, in a recent le::er

to the h% . In that letter, ?J also described tha crigins of CPRT and *
'

( AP:

"Tne genesis of the curren: Comanche Peak Progrars
was the external source issues identified by the

folleving:

o h% Staff Special Review Ten (hK-SE)
o h% Staf f Special Inspe:: ion Ten (5:T)
o h% Staff Constru::icn Appraisal Tan (CAT)
o Citi: ens Association for Scund Pnergy (C'eE)
o A:x.i Safety & Licensing Board (ASIS)
o h% Pagien IV Inspe::ica Paperts (RlV-!R)
o h% Staff Technical Review Te:c, ("r) - SSER 7-11
o Cygna Independen: Assessment Progre ( AP)

(W.G. Counsil letter to
:% dated 5/20/57)

These issues are ex.-cnly referred to as the "external

secree issues."

?J described the C=anche Peak Respcnse Tec (CPRT) in

several dccu ents, n:s: recently, the CPr was described as felicws:

"Se Cmanche Peak Respcnse Ten (CPC) was estab-
lished by ?J Electric to investigate varicus issues

.

regarding the Cxanche Peak Stem Ele::ric Station
(CPSES). S e CP r is c cprised cf third-party
individuals who have had no prior respcnsibility for
design er constru::ico of CPSES."

I-6
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"The CPr p:cgram censisted of two principal types
cf activities. First, the CPr performed investi-
ga:icns to determine the adequacy of varicus typott
of pecgrars and hardware at CPSES and made recem-
endations fc: corrective acticn where regaired.

Secend, having cencurred with :he Project's plans
fer addressing these reccerendaticns, the CPE is
ever/iewing implementatien of the ec::ective
actiCns."

(CP C Cellective Evaluaticn
Repc :)

Se CPr censisted cf two basic elements:

o Cesign Adequacy P:cgram (CAP)

o Cuality cf Cens:racticn (CCC) P:cgram

As the C?C began i. plements:icn of the P: gram Plan, the need fer

corrective ac:icn became cbvicus.

"A qualitative and quantitative review by TJ Elec-
::ic of the prelimina:./ results of the CAP investi-
gative phase revealed tha: the findings identified
were ver/ br:ad in secpe and included ecsP disci-
plines. The significance of these preliminary
findings p cepted 7J Electric to initiate a ccepre-
hensive Cerrective Acticn P:: gram (CAP) ."

(W.G. Ccunsil le :er to
57C dated 5/20/37)

te Cc :ective Accicn P:cgram, initiated by TJ in respcnse

to the findings cf the CAP, is a very b: cad p cgram, using enird-

parties to identify and cc :ect the many deficiencies which resulted

f:cm TJ's mismanagement.

D. Cerclusiens

te cerainder of this repc : describes the app:cach,

resear::h ard analytical results of t. R.A. Ce Lcren:c. The fellcwirg

I-7
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are the conclusions I have reachcd:

4

1. Texas Utilities did rot a:: properly with regard to engineer-

ing/ design, construction ard preeperational testing /startup as the

Project .%ager of Coranche Peak.
,

2. ?J's igroper a :icns as Project F.r.ager of Oxanche Peak were

i significant and caused ecs: cverruns and schedule 6alays of the
.

t

pro;e::.

1
t

3. The Coranche Peak Paspense Team and Cerrective Action Program ;

ard the failure to cbtain an Cperating License f r Cran:he Peak
i
' resulted frcen 7J's 1 prcper actions.

i,

4. By De:e2er 1978, it was clear that the project could not te
)

placed into Cc :nercial Cperation in January 1981 (Uni: vi) and I

Januarf 1983 (Uni: $ 2) .
!

'

5. ?J knew that the January 1901 (Uni: pl) and January 1953 (Unit v2) ;
,

I Cx:.ercial Cperaticn dates could ne be attained.
.

;

i
! 6. By Cece-her 1979, the Cefinitive Estimate of $1.7 billien was rc:

realistic.;

.: t

;
I

i
i 7. By De:erter 1979, it was clear tha: the proje:: could rc: he
1
>

placed into Ca mercial Cperatico in July 1981 (Uni: #1) ard i:'

I r~
i

i

i

I-S
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Januar/ 1983 (Unit #2) .

8. By May 1982, the projec was in such sericus trcuble that it

elec:1y eculd net be placed into Cecrercial Cperatien in Januar/

1984 (Unit #1) a.-4 June 1985 (Unit #2) .

|
| 9. There was sufficient evidence available in 1982 that 7J knew cr

shculd have kncwn that the project was in sericus t:cuble and

cculd not be placed into Cerr.ercial Cperaticn in Januar/ 1984

(Unit #1) and June 1985 (Unit (2) .

'

.

I-9
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II. BACKGFCCD

A. Assicr. ent

Fcter: A. Ce Lcren:c cf PATC, Asscciates, Inc. was retained

by Bra:cs and Tex-La te previde the vie'apint of an experienced

nuclear prcjec: exe:utive. A. cng other things, Mr. Ce Loren:o ass

asked:

c c revies Texas Utilities' (?J's) * ranagemen and imple-

rentaticn of the engineering / design, ccnstructicn ard

precperatiena'. testing /startup of the project and te

de:ar.ine hether er nc: 7J had acted preserly in per-

feedng its cencractual cbligaticns.

, o Tc revies the prcgress ard s:stus of the prcject

thrcughcut its entire duratien including during the JCA

negctiatiens with rincrity cvners, befcre and during

1979, and befcre a.d during 1952, and te de:endne as cf

these cires whether er net the prcjec: cculd have

achieved Cc=.e:cial Cperaticn in January 1931 (Unit (1)

and Januar/ 1933 (Uni: $2), er in January 1954 (Uni: il)

and June 1995 (Uni: # 2) , respectively, and, if net,

whether er nc: ?) knew cr shculd have kncan at these

tires that the prcje:: aculd rc: cr eculd rc have

acnieved Cce ercial Cperatico en such dates.

7J refers to any and/or all of the companies witnin*

the Texas Utilities group cf corpanies.

II-l
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A reccnt resu. e of P.r. Ce I.cren:o's background ard experi-

ence is previded in Apperdix A.
i

B. Approach

It was rf view that the assigr.wnt contained two closely
i

rela:ed parts. Consegaently, =f approach to :.% assig=ent also was

broken into two parts. In crder to address the assig=ent, I cencep-

tuali:ed general q;estions to te answered.

A cng the gaestiens addressed were:

1. "Did Texas Utilities ae: preperly?" Researen and

analysis related to this gaes ien was 6:ne in a series of steps:

i o Identify and review tecnnical prcblers ei::n had

significant i. pact en the pr:gress and completica of

the proje:: (e.g. pr:blers addressed by the Cee-

anche Peak Respense Team (CP.Yl) and the C0rre::ive

A::icn Pr: gram (CAP)), as well as c:her prcblers,

o Eeview cente pcraneces projec: re:Ords and docu ents

as well as later re:Ords and dcc=ents deve'cped byi .

1
1

others, including the CPRT and CAP, to identify the

r.ature, extent, crigin, and roc: cause (where pes-

sible) of the problers.

.

o Attend depcsiticns and/cr review de;cs :icn ::ans- >

;

,

ITgS' ee en
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cripts cf ?J empicyees (ard ethers) to identify aM
:

to understrd relatienships betaeen acticns of
" project p+rscrrel and resulting technical p:cblems,

c Fasch cenclusiens abcut the prcpriety of acticns by

?J ard cther prejec perscrrel.

2. "htat did Texas Utilities knew cr should it have kno m

in 1979 ard in 1982 ard discicsed to the mircrity cwr.ers?" Faview act

analysis related to :his questien also was cenducted in a series cf

steps:

P

o Review pr: ject pr:gress and status in engineer-

ing/ design, constructico ard precperatienal tes:-

ing/ star: p :n:cughcut the entire projec: duraticn.

,

.

o !dentify centemperanecus infccaticn '.hich was

available abcu ccapletien results frcm c:her
,

nuclear projects which was used er whien eculd have |

teen used by 7J to as-ess the realism and achieva-

bill:y of its schedule,

,

I

o Eeach eccclusiens abcut '. hat ?J knew cr should have

knc'an abcut the Nel trad dates, Cct.Tercial Cper- :

atien dates, etc. ard represented to the minority ;

cuners. ;

;

I!-3
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C. Faferences/Secr:es of Infor-atien

Our research and analysis was based in par: en records and

dec=ents which .culd have been available to proje:: decision akers

as the project unfolded.

N=erous project 6:crents were ravir.ed. Scre exa.ples cf

these are:

,,

o Weekly and cn-h'y pr:gress reports. %g#$
. x

.
,w
%
;f, 'o

o Fcutire correspenderce.

.

o '. . ..c ,.Ar.~ e. ~ .* s s , A a . ~ ,A .u =. .~. .* a~ . . . .eww t; . S .v
.

* . 6., . ee . o. , 4 ..a.s.. .' . yo r.% . . . . - . . . . .

o Final Safety Analysis F.epc : (FS.UJ .

P . . - . . m. , 2 - . . .c .a (.v, , m=2..., _ _ . . . , e. ).o . . .e. .-.e .... .
.

o C:ranche Peak Fespcnse Team re,:cr:s.

- .o v c.. . . . . e .s . . . - . P :>.._. .x...s.. . . . . . ..... . . . . , ..

l

o Nuclear F.eguln::/ Cxr.ission re:Ords and docu. ents.-

Our researen and analysis alsc was based cn ether ren-

.

*1
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project dec=ents W.ich are cust ca:ily used by censultants in evalu-

q ating nucles: project canagement perfecance. Scme examples of these
4

{ dec=ents are:
1

!

I
f o !.U IG-1055: !=reving quality and the Assurance ed
1

Cuality in the Design and Ccrstructico ef Nuclear;

I P:' e: Plants.
<

o ::GC 33-013: Perf0=ance Ch$ectives and Criteria
i
' fer Censtrue:icn Prc'ee': Evaluatien.-

< _.

4

s

!

|

l.

i

I

.!

!
I

J

!
!

!
i

!
i
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III. STANDAPES FOR PEREVF2WiCE ETaLL'ATICN

.

A primary standard utilized for evaluatien of the perfor-

rance of Texas Utilities was the Joint Cwr.ership Agreer.ent (JCA) .

Althcugh the entire JCA was reviewed and in fact was utilized, the

follcwing sections were these which were referred to most of ten in

develegnent of a standard. These sections centained language which
2

,

was particularly meaningful for purposes of evaluating W's perfor-

rance.

Parties 3.04 8.03

Recitals 5.01 9.03 (a)

1.18 5.02 22.

1.19 5.03 23.08 '

2.02 5.04 23.15

2.03(d) 8.01 23.16.

i '

8.02 23.17'

,

i Althcugh the JCA was utilized as a primary standard, the '

standard was interpreted in terms ccccn to nuclear project raragement
,

fer purpcses of evaluatien. The inte_gretaticn of the standard was
,

based en the perscnal backgrcund and experience of Mr. h.A. Ce
B

'

Lorenzo. The standard was interpreted to take the folicwing general
i form: >
>

| r

o As the Project Marager, W was respcnsible for i

performing at least as a reascnably qualified persen |
'

| .
.

.
I

l

| III-l
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in managing and/or implementing the engineer-

ing/ design, constniction and testing of a nuclear

project.

o Evaluation should be based cn the facts which were '

known er should have been known at the time.

9

Application of the sta:xiard to the :ranagement performance of
.

'IU thus took the folicwing form:

As Project Parager, TJ had the responsibility too

ensure that project planning and control for engi-4

neering/ design, construction and preoperational

testing /startup were done preperly.

4

}.

(Definition: Planning is the prefetermination of

the course of action.
.
4 Definition: Control is ensuring progress according

to the plan ''The Centrol Cycle".)

As Project Manager, TJ had the responsibility too

ensure that the implerentation/exemtico of engi-
1

neering/ design, construction and preeperational

testing /startup was done properly,'

r
i

! (Definition: Implerentation/Executf .n is the
;

; syste:atic applicatico of project resources to
;

f

a
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perfcrm the planned activities, identificaticn of

discrepancies, and carrying cut of corrective

actien.)

E:<perience shews that the way de utLity manager.ent carries

cut its respcnsibilities is critical to the success or failure of

nuclear ccnstructicn projects,

o This is de major ccnclusien of an extensive GC

investiga icn into the reascns fer the success ard

failure of nuc'. ear projects. ( GEG-1055) .

o ':his ccnclusien is supported by the industr/ itself.

o This cenclusien is fully supported by Mr. Ce

Lcrenzo's cwr. training anf experience.

h'nat this means is enat as Project Marager of Ccranche Peak,

TJ cculd not shift ultimate respcnsibilities to an1cra else.-

Several other scurces were reviewed to ensure that charac-

teritaticn of the standard was censistent with metheds ard practices

within the nuclear industri. Fcr exa.g le, Title 10 cf the Ccde of

Federal Fagulaticns was reviewed to deter-i .e sce.e of the basic regu-

! latorv. rec.uirecents. Ac. c. lica:icn of these requirc.e . s thrcugh indus-,

,

tr/ standards, regulatory guides ard :GC staff pcsitiens, fcr exa.gle,
;
,

1

1 *eflected the irdustrf perspective.
1
.

Several repcrts were reviewed which provided evaluaticns of

| W by othe:.s within the nuclear ca= unity, which also provided addi-

|
ticnal industri perspective.

|

|
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IV. ENGINEERING, CCNSTPUCTICN AND TESTING CF A NCCI. EAR PROJICI'

A. Brief Cescricticn of Encineerinc/Cesicn

The ultirate cbjective of nuclear pcter plant engineer-

ing/ design is to provide a plant ccnfiguraticn which not cnly assures

the safety of the public and provides a reliable cperating plant to

the cwner, but also prcvides a design woich is constructible. Since

the traditional apprcach is to engineer and design de plant, and then

to construct the plant as designed, it is impcrtant that the designer

censider the capabilities of the constructor in his design.

The engineering / design of a nuclear pcwer plant is typically

done in three phases: '

Planning & Ccnceptual EgineeringPhase 1 -

Prelirinary hgineeringPhase 2 -'

Phase 3 - Cetailed Egineering & Cesign.

Phase 1 - Planninc and Cencectual E cineerir4'

(
.

Planning & Ccnceptual Egineering begins at de
!

i

utility's decisicn to cccmit funds to a new nuclear pcwer plant prc-

ject and centinues through de award of de Nuclear Steam Supply;

| System (NS5S) and Turbine / Generator (T/G) purchase orders.

| Scre typical tasks during Phase 1 include: Archi-

| tect/?.ngineer (A/2) selection; retentien of specialty censultants
|

(e.g. Archeclegy, meteorolcgy, seisrclegy, etc.); site selecticn'

studies; NS35 selection; conceptual design studies; preparaticn of

preliminary schedules and ecsts esticates; preparatien of a Project

IV-1
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Quality Assurance Program ard a Prccedures Panual; preliminary

licensing actions; and Turbine / Generator (T/G) selection.

At the eM of Phase 1 the basic conceptual parameters of the

plant design have been deterined. These parameters include site

related features, basic t:SSS and Balance of Plant (BCP) systems,

conceptual building sites and arrangement, and design analysis parara-

ters including preliminary seismic criteria.

Phase 2 - Preliminar/ Bgineering

Preliminary Engineering consists prirarily of those activi-

ties supporting the re.caratico aM su'rcittal of the Prelirinarye

Safety Analysis Report (PSAR) , Vnich begins once the t:SSS Vender is

selected, and the Invironmental Report (IR), Vnich is nc = ally begun

as part cf the site selection precess.

Typical tasks of Phase 2 include: establishing plant / system

design criteria ard regairerents; cocrdinating design and criteria

infocation from NSSS and T/G venders creliminarv. turbine cv. eler .

studies and heat balances at NSSS raximum cutput; and engineered

equipment precurerent (including supporting calculations).

Preliminary design activities conducted in Phase 2 include

the follcwing eight categories:

o Civil / Structural: site arrangement drawings, per-

femance of reactor containrent accident pressure

transient analysis (to deteci .e containrent 6esign

criteria and cptimum ecencede si::e of centainrent),

IV-2
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reacter centaircent design analysis, preliminarf
1

architectural, civil / structural design drawings, and ;
;

seismic criteria develeprent (Cperating Basis Earth- i

quake / Safe Shutdcun Earthquake, Amplified Respense

Spectra).

o Nuclear: accident analysis, radiatien shielding

analysis, pressure transient analysis, fuel hand-

L ling / transfer design, review and ccmrent en NSSS

infor atica and drawing submittals, establishment cf

; radiatien :enes, and accessibility and raintenance

requirements.

,

,

o Mechanical: preparatien of engineering and ecenemic
i

: studies fer establishing plant design features,
!

preparatien of Pr cess and Instrument Diagramsi

,
(P&ID's) of SCP systems, preparatico of General

|
Arrangement drawings (GA's) including censideration

I for equirrent dimensiens, clearances maintenance and

i In-Ser/ ice Inspection (ISI) requirements f cm ven-

- ders.
f
l-

T
4

h
o Electrical: preparation of electrical cce line dia-

grams

o Centrols: preparatien of centrol system icgic

IV-2
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diagrams, cbtaining design criteria for various

systems frca egalpment vendors,

o Ccst and Schedule: preparaticn of milestone engi-

neering, constraction and startup schedules, deter-

:ninatico of basic constructicn sequence, preparation

of preliminary cos: estimates and cash flow fere-

casts.

o Quality Assurance: i.:plementation of design CA

program,

o Licensing: preparation of PSAR and ER including

identification of all applicable Nuclear Regula:Ory

Ccc:nission (NIC) Regulatory Guides, ecdes, stan-

dards, regulations and laws that must be :mt, circu-

lating water opti:nization studies (cooling tower

versus reservoir, reservoir sizing /te perature,

evaporation rakeup/ concentration, etc.) , eccrdina-

tico of report input fem NSSS venfer and specialty

Centractors.

Phase 3 - Cetailed Engineering and Cesien

Cetailed Engineering and Cesign begins at the submittal of

the PSAR and ER and continues through the constructico ard startup

phase. A significant event during this phase is the submittal of the

Final Safety Analysis Report (FS AR) .

IV-4
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Activities performed during this phase include: respcnse to

NRC PSAR Cuestiens; PSAR Amer.dment prepara:icn; FSAR preparaticn and

defense; preparatien of detailed systers descriptiens; preparaticn of

cetallec. senecu.,es and ccs: estrates; ccepletien of equipment pro-, . . . . .

curement activities arc, ccerc. .r.at.cn o:. verccr activities with cen-
. .

stracticn needs; perfec.ance of detailed engineering calcalatiens;

preparaticn of final drawings ard release fcr ccnstract.icn; and
. . , ,. . .engineering support of ccnstruction including ana.,ysis or ,le,c ini:1-. .

ated design changes ard revisicn of drawings to inccrpcrate changes.

Fr.cineerinc Cuali:v - Engineering and design activities must

be perfc=ed in stric acccrdance wid de F.ngineering Quality Assur-

ance Program. This program =st address de basic Cuality Assurance

require ents, including ecse erbcdied in: 10 CFR 50 Appendix 3, ANS:

s L . 2 , anc. . .- . .. . . , . ,. ., ..- r e . .. . . .

10 CFR 50 Ac. cendix 3 ccntains de broadest rec.uirements..

Title 10, Ccde of Federal Regula:icns, Part 50 (10 CFR 50), Appendix B

- Cuality Assurance Criteria for Nuclear Pcwer Plants and Fuel Faprcr-
.

cessing Plants - was first crcpesed en April 17, 1969, ard was offi-.

cially issued en June 27, 1970. The assurance of gaality is necessarf

for the NFC te assure .cublic safe:v. .

10 CFR 50 Appendix 3 was issued by d e A ccic Energy Cc =is-

sicn and includes eighteen criteria that every licensee must address

in its Preliminary Safety Analysis Repert. The Criteria are ret

detailed prescriptiens but rather are standards to be used to evaluate
|

the licensee's quality Assurance prcgram. The entire eighteen crite-

I ria of de Appendix are centained in 5 pages of the Ccde cf Federal

I'/- 5
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Regulations.

The industry reccgnized the rcn-specific nature of 10 CFR

50 Appendix B ard wanted to develop a document which would provide

core definitive direction. To address this concern, the industry

"

sponsored a secord basic dccument, American National Standards Insti-

tute (M;SI) Standard N45.2 - Quality Assurance Prcgram P.equirements

for Nuclear Facilities (first published in 1971) .

The foreword to ANSI N45.2 states:
,

"In May 1969, the American Naticcal Standards Com-
,

mittee N45 established an ad hoc Cc=dttee eni

Quality Assurance Prcgram Requirements. The purpo.;e ,

cf this comittee was to prepare a standard for i

general industry use that would, a.-cng other things,
i satisfy the intent and a plify the requirements of

the AIC Quality Assurance regulations and provide a
,

| basis for tae develo,: ment of detailed gaality assur-
ance practices and procedures."

MISI N45.2 was adcpted by the NFC in Fagulatory Guide 1.28

as being generally acceptable ard providing an adequate basis for

complying with the program regairements of 10 CFR 50 Appendix S.

ANSI N45.2 was accepted by the NRC as general QA guidance.

! The NRC wanted more specific guidance on the engineering / design phase,

hcuever, and began the prepara:ico of a Regulatory Guide. The indus-
,

1

|
try recognized the pc:ential prcbler.s of rodifying the historical

engineering processes and precedures to meet a new NFC Regulatory

Guide, so the industry requested the NFC to suspend its ef fort and

; allow M;SI ro develop an industry consensus standard for Engineering '

'

I and Design CA. The UTC agreed and the industry developed M;SI

:

IV-6
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N45.2.ll - Quality Assurance Pequirements for the Design of Nuclear

Pcwer plants, which as apprcved en June 6,1974.

ANSI N45.2.ll is much more specific in addressing the con-

cerns of design basis, design crgani:stien interacticns, design veri-

fication, ard design change centrol. This dcc=ent (MISI N45.2.ll)

had im.ediate impact upcn the engineering prccess of scme A/E's by

requiring irdepenfent design verification, and:

"Cccumented precedures shall be provided for design
changes to approved design dccuments, includire
field changes, which assure that the impact of the

; change is carefully censidered, required acticns
dec=ented and informatien ecncerning the change is
transmitted to all affected perscr.s and organiza-
tiens. These changes shall be justified and sub-
jected te design control measures cemensurate with
these applied to the criginal design."

(M;SI N45.2.ll,1974)

,

a

MiSI N45.2.ll was adcpted by the NEC in Regulatory Guide
i

1.64.

ANSI Cemittee F.ex. ership censisted of individuals who

represented a breaf ' cross secticn of the organizaniens involvef in the

Nuclear Pcwer Industry. This included the Atcmic Energy Ccmissien

(AIC), the Envircr. mental Prc:sc:icn Agency (EPA), naticnal labcratc -
i

t ies, labcr uniens, technical sccieties, ins =ance ccmpanies, fuel
,

suppliers, and nuclear steam supply system (NSSS) ranuf acturers, as'

well as utilities, architecc-engineers, and ccnstructcrs,'

i

B. Brief Cescricticn of Censtructicn
i

| The ultimate cbjective of nuclear pcwer plant ecnstrue:1cn
i

!

l
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is to construct ani turnover for testing ard operation a facility

which assures the safety of the public and provides a reliable opera-

ting plant to the cwner. A comprehensive Quality Assurance and Quality

Control (QA/CC) progra:n is established to ensure that in constructing

the plant to the design the construction work performed is of the

highest cuality and that f ature problems will rot cccur during the

operaticn of the plant due to faulty or incorplete worhanship. (In

this context, quality assurance can be described as a canagement tool

for ensuring that the plant is built as designed ard that defects are

corrected.)

The construction of a nuclear pcwer project is generally
!

divided into the follcwing four phases:

Site PreparationPhase 1 -

Civil / Structural CcnstructionPhase 2 -

Bulk Mechanical / Electrical InstallationPhase 3 -

Systers Completion /?arnoverPhase 4 -

) Phase 1 - Site Precaration

Site preparation, which usually begins once a Corstruction-

Permit (CP) is obtained, can be started with the receipt of a Limited

Work Authorization (L'G) . An DiA allows certain :rn-safety related

site construction activities up to placement of first nuclear concrete

to commence prior to receipt of the CP. ?ypical tasks which cccur

; during this phase are:

Clearing-

,

1

|
Grubbing-

:

Excavation (rass and structural)-

IV-8
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- Placement of Engineered Backfill

Phase 2 - Civil / Structural Ccnstructicn

te start of Civil /Stractural Ccnstructicn is marked by the

placing of first nuclear ccncrete cn the project, which is usually the

Containrent baserat. Typical :ssks which are perfer ed during this

phase are:

- Base Mats (Containrent, Auxiliary Building, Safeguards

Building, Centrol Building)

- Turbine /Generater Pedestal

} - Centainment Liner Erection

- Reinforced Ccocrete Walls

Flcors (Fcrmed Ilevated Slabs, C-decking /Ccncrete Slabs)-

Cccling Water Paservoir Excavaticn and Ca:n Material-

Placement

- Cirrala:ing Water Intake and Discharge Pipe Excavaticn

and Placemen:

The efferts during this -hase serve to prepare the buildingse

fcr the ccerencerent of sustainef mechanical ard electrical installa-

tien werk. If future access into varicus areas of buildings is

restricted as civil censtructicn regresses, certain large pieces of

rechanical ec.uit. ment and tanks rav. be set as the buildinc .crccresses.-

T
If the large pieces of egaipe.ent are nce available, large vertical

and/or horizontal ecnstrue:icn cpenings may be biccked cut in the

rajcr structures to facilitate craf t access for the later placement of

the large pieces of mechanica.* and electrica.1 equipment.

The quantities of materials usef in civil ecnstructicn are

%
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significantly greater than those encountered in trn-nuclear work. The

ragnitude and volume of the physical plant is enorreus due to seismic

design criteria, containrent of toxic waste in tre event of a ; cst-

ulated accident, and measures for protection of the plant frcm exter-

nal sources of damage.

Phase 3 - Bulk .vachanicalEleccrical Insca11ation

Bulk .v.echanical/ Electrical Installation begins in earnest

with the setting of the NSSS vessels in the Containment. (The NSSS

vessels are the Paactor Vessel, the Steam Generators and the Pressur-

iner. ) While scce mechanical and electrical bulk cceredity installa-

tion may have been in progress in the icwer elevations of the Auxil-

iary Building, Safeguards Building and Centrol Building prior to this

point in time, the NSSS vessel placemen:s signal the star: of sus-

tained bulk cer=cdity installation. The NSSS vessel sets allcw the
;

erection of the large bore reactor ecolant pipe spools and other NSSS

support systems in the Containment.

Bulk installatien of any corredity (e.g. large bore pipe,

small bore pipe, wire and cable) usually begins at approximately 10%
j

3 cceplete for that ecercdity and lasts until apprcximately 90% of that

cer=cdity has been installed; major mechanical and electrical
;

ecm cdities are installed cn an area basis regardless of system duringl

i

bulk installation. Quantity targets ray be established for weekly andi

,

centhly prcduction, and prcductivity should be at its cptim=1.

Typical activities which are performed during the bulki

installation phase are:

Placement of large equipment pieces-

J
i
,

)
i
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Large bore (>2 1/2") pipe installatien-

Heating, Ventilating and Air Corditioning (hvAC) duct-

installatien

Large bcre pipe ' rangers and restraints-

Cable tray supports and cable tray-

Small bcre (2 1/2" and under) pipe and supports -
-

Conduit arti suppcres-

Instra ents-

Cable pulling-

Cable terminations-

t

Phase 4 - Systems Cem letien/"'urncver

-There are many cceplex plant systems in a nuclear project.

As a result, there are large gaantities of mechanical ard eleccrical

ecmcdities which must be installed. For exa.ple, hundreds of thou-

sands of feet of prccess pipe are intertwined with similar quantities

of cable tray and cenduit. Milliens of feet of cable must be pulled

i

ard terminated (cennected) pric: to ecmpletico of ccnstractien.

Tso facters are key to successful installation of the ecm-
,

.rdities to achieve cc:t, schedule and qualicy cbjectives. First, the

order of placement of cencdities is important because installaticn

cut of crder can cause interferences between w..dities which are
t

|
costly and time censuming to everecce. Order of placement is also

1.portant because certain cceredities are easier to install ard diffi-

cult installation prcblems are more easily everccme if ccmedities are

installed in prcper crder. Secced, in order to achieve high prcduc-
i
' tien and prcductivity rates, it is important to take advantage of the

.
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bulk installatico capabilities of the constructico crafts. Installing

bulks in plant areas is more efficient than installing throughout the

plant only these cc...cdities related to a particular system.

The ultimate objective in any major nuclear power project is

the sue:essful start-up ard ccemercial operaticn of the plant.

Consegaently, at some time point in the construction process there

must be a transition between bulk ccxmofity installation ard systers

ccepletion and turnover. System ccepletion and t.:rnever priorities

are driven by the overall start-up schedule and the crder in which the

start-up crganization needs systers and subsystems in crder to support

their schedule. Af ter transition to the systems completion mcde, the

construction crafts begin installing the cc.nedities regaired to~

cceplete specific systers. Productico in this mcde is less efficient

than in bulk installation, and therefore it is more costly and ti e

Censuming.

C. Brief Description of Testina

Upen ecmpletion of construction of the systems which consti-

tute the plant, these systers mus: underge testing to determine

whether er rot all of the structures, systems and components of the

plant will perform satisfacecrily in service. Testing is usually

acceeplished in two phases; the first phase pre:edes the leading of

nuclear fuel, and the seccid phase takes place af ter fuel leading.

Preoperational testing censists of these tests which are

conducted prior to fuel lead. Althougn precperatienal tests are

IV-12
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generally thcught of as pertaining to safety related systems, other

tests such as acceptance tests of rcn-safety related systers are also

included within the precperatienal testing prcgram.

Initial startup testing censists of these tests conducted

af ter fuel lead thrcugh ccc=ercial cperatien. These tests are cen-

ducted with nuclear fuel in Se reactor vessel. The tests censist of

precritical tests (prier to initial cr_ticality of the nuclear cere)

as well as tests leading to and subsegaent to initial criticality.

Althcugh precperaticnal testing and startup refer to t!e tac

phases of testing ccnducted before fuel leading and af ter fuel lead-

ing, respectively, 'I'J cften referred to both phases as "startup". Frcm

the centent of the reccrds, there was no ecnfusion abcut which phase

was being addressed. Ccnsegently, in this report startup will sece-

times be used to refer to bc h phases. If identificaticn of the

specific phase is important, the more precise word will be used.

Due to the impcrtance of the testing prcgram, the NF.C has

establishef several regirements which pertain to precperaticnal

testing. Appendix B o 10 CFR 50 centains regairements in subpara-

graph XI- Test Centrol, fcr exarple. Other NF.C reg irements are

centained in F.egulatory Gu .de 1.68.d

The initial tes prcgram is usually described in Chapter 14

of the Final Safety Analysis Reper: (FSAF.). In Chapter 14, the licen-

see ret cnly describes the rature and extent of the test prcgram, but

more impcrtantly, the licensee makes particular ccernitzents to the NFC

related to the test prcgram.

The preeperaticnal test pregram normally prcceeds frcm

IV-13
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relatively small, uncomplicated tests to more cceplex and larger scale
,

tests. These can be described as folic.c:

Ceepenent and subsystem testing - these tests areo ,

conducted to verify satisfactory operation of

individual ccepenents (valves, motors, purps, etc.) ,

2

as well as inter-related ccmponents which comprise

subsysters.
,

System testing - these tests (preeperational tests 7o

anf acceptance tests) are conducted to verify satis-

fac: cry operatien of entire systems.
'

Integratef testing - these large scale tests verifyo
.

satisf actory cperation of interrelated systems,
:

i

Exa.ples of integrated tests are cold hydrostatic

f
testing of the reactor coolant system (ICS Cold

Hydro), hot functional testing (Hot Functional), and

integrated leak rate testing (IIXJ) .+

Satisfactory completion of the preoperational test prcgram
,

is a prerequisite for fuel leading. Not caly do the various tesa
i have to be completed, but the NIC has identified review requirements
;

i
'

for test data to determine whether the test precedure and results are
i

i
satisfacto:y.

i
1

i Several milestones characterize the preeperational testire
.

|
| program. Although the pregram cannet begin until the construction

i

forces have ccepleted plant syste s and turned over custody of these
4

!

|
systems to testing persennel (system turncver), tre usual milestone

i

which indicates c0=enrement of the pre:peratienal testing prtgram is
I
r

IV-14
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initial energiraticn of the startup transferrer. Through initial

energi:ation, electric pcwer is available to supply normal plant

circuits fcr testing the plant cccpenents and systems. Other cajer

ellestenes include PCS Cold Hydo. Recondary Hydro, Hot Functicnal

testing, and ILRT, as well as several cders.

Industry experience in the late 1970's reflected that ecm-

pletien of the precperaticral testing prcgra:n required approximately

em and cne half years. An extremely tight schedule for precpera-

ticnal testing by an experienced crganizatien might be as short as two

years (24 enths) . Cur previcus review of cne class of cc=ercial

nuclear plants reflected an average precperaticnal testing duraticn of

27 rcnchs frcm initial energi:ation te fuel lead.

D. Fas Trac:< Engineering i Ccnst ucticn

In an atte pt to minirize the schedule duration fer large

ccmplex pr0jects li:<e nuclear plants, utility cwners generally used

the "fas: trac:<" ac. creach. Fader dan ccme. leting all engineering a .d
.

design pricr to ccreencing ecnstructicn, which wculd result in a

icnger schedule, fast trac:< allcwed constructicn to cc=ence with

engineering and design cnly partially ccmplete. Sirdlarly, testirs

bec.an rior to ecmpletict.' of const. ucticn.r

E. Planning, Executien and Centrol fer ce Fast Trac:< Accreech

!

Use of ce fast trac:< a.cc, r ach placed rcre stringent
;

requirements en planning, exec; !cn, ard centrol. Fcr example, since;
|

|

t

I

l

I
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engineering ard design were less than totally complete prict to ecm-

rencement of construction, it was impcr: ant that t.ne necessary engi-

neerang and design to support the initial constructico effort had been

ccapleted prior to beginning ecnstruction. Fur dermore, it was also

important that cec::,e::.cn c:. env .neer:.nc. stav. ec wa., ane c., con-. . . . .

..

struction at all times.

Nuclear proje:: experience in the 1970's highlighted de

irportance of ec. pleting as much engineering as pcssible before start-

. .ea~. , s. . . s s .,u., canm. s m.s.;4n,, cc.s ,, 4cn. c~.,.. a. , .e. g_i. .. , .. .
3 .. ..

nized that a reascnable targe: was to have initial engineering and

to e . = - . .i . .g - ".s _ u~..i cr. ..i y . .i , -da. s .i n a y.- xm. = a. '. f cna,. ". .a.' -.' " ~. .a ~ o .. .ov .y. y

=. o. , 4 . 4 .*. - C ^.*.s ." ' * *. 4 Cn W.4 ~5 ' a. s ~ ' .ar. .#.i .# *"y' ,re. . ,*. a. n *. c.# e .*.* .# ". ee .''-;.. . . . .y. ;

a444. .C. a. 9. 4 s*,; .4 ~.3/.a es 4, n w- .y.7 . 2,. c, , . a.4 1 c 4 43,
.. .... ..e. y

Nuclear reiec: exc. erience in the 1970's also indicated thee .

4 .m. , .a.~..- a. .i .n ~ . s . ~. ~. . .i ., c ' . 9. . 4 ~. - a ..i...a' v. an. .i ..i cq. .' .-- ., ".e bu '.ks. . . . . . .

ecr:mdity installa:ica cde to the syste~s ccepletien cde. Tnis was

2.,- ,4 . ed .o a. ccm.. cda .a. *5e .#*s. ~a 'K .-a. ' a ..i c .s ". 4. 0a,.' , ~. . .s ..-" .i c ,.- m * .g. ,

s...pc . wd . o. s . 4 .~y. y cg s ,a,. .2 . ,. S ..i .m.y. 5..4s .e3, *ha. 4.3 C 4.. c. .s
,.-

. .. .. . . ..y. . .. .

- -- a 4 --'d "
as sv, s .a....s we-a. .~.~.~. v .1 e .ed by c ~...s ..-". ~..' ~..., .".e "i ~~~ u -- a- -.- cva-. . .

.

to .creccerational testing perscnnel for subsem.:en testing of ecse4.

.'"e . . a, . .'es a .-a. s". . . , .e s e. c" a ~.. = c.'s"n _..' ' A ' "
.

c
sv, s .a... o- .' a. .=. A .i . . , . , ' ..

. . . s. 4 r,c ,n... . . ~ e.,. s , .,.~. , c~, .,. s . . ., ~. 4. cn . o 3 4 ~. ,..

.. . ..- . ~ . . . . . . . . . . .
t

It is i portant to rcte, hc* sever, that althca"t rules of

M u .b s u 5 a s ,:,0 % a. ~., .i . .ea,. . .i .c. .~ . , .' e a ..i~. . o '- s. , . ~. .i ~., c ~. . s . .-" - . .i c. .. . . . .
. . , . y

are useful, it is rest important that de right 50% be done. Tnis

. .e a . .s *w". a *. .".a. - '. a .~ . .i ~. .y- .'u . . .i co .." s ,. .i d. a..n *. 4 .#v. ve y ara'"''v. ~ ".e.. . . w . .. .p..
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engineering ard design activities which are regaire.a. to support con-
. . . . . . .. .

structicn activities, anc tna: ccnstraction activities mus: ,e icenti-

fied whid are regaired tc support testing accivities. (In the termi-

nelec.v. cf project :-anagement, the schedules must be integrated.) This

also means that the activities must be performed acccrding tc the plan

in crder dat de preceding activities he ccepleted tc suppert

si sequen activities; cen:rci is regaired tc insure that deficiencies

in activity executien are identified and corrected.

F. M2"cr Differences Frem Fess.1 Projects

; ; z.:,. .c .m .c ga.a. ~.c.gn..- g. , a. ., g . n.,.c
-.. . . . , a <.;g ., e ., .,. ae. n g . - .a ... . . ..a v. .

respects. First, dere are regula Ory differences based cn the regu-

laterv. rcle of the Nuclear Fr.calancrv. Cc=issicn (NFC) , for erly de.

Atcmic F_nergy Ccc=issicn (;.IC) . Seccrd there are prcjecc differences,.

based en tne substantial differences te: ween the fossil heat scurce

ard the nuclear heat scerce.

. . . nu .- ' .= .=.- .- r " v. . s .#.# . .* . ". e . .=.. e.3~g,,.,3 . , v.n..e.s ..,a.s #-- ev... . . . . .

ac. c. arent wi .h assac.e bv. the U.S. Cenc.ress of de Atcmic F.nerc."i Act ofr

1954. Frcm the very beginning, nuclear pcwer wa's rec:gni:ed as being

. . _ . . . . . .

cir:erent : rem : css:., :ue. c.c-er..

.....a_- ~. ^ ," e .- .a- ' er. .' . .e e- . a. .. ..c .- a.''. 3,p. , a .^ . / . 4 .' .' .= . = . . - a. s .#. .-2 d .-' r.. . . . .

accarent at least as earl"1 as 1969 and 1970 with the develegtent cf 10
..

CFR 50 Appendix A ard Apperdix 3. Appendix A, entitled "Ceneral

Cesign Criteria fcr Nuclear Fewer Plants," provides a de: ailed listing

of design criteria. Apperdix 3, entitled "Cuality A.ssurance Criteria

fcr Nuclear Plants and Fuel Repr:cecsing Plants," whic . was issued in

IV-17
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1970, describes the criteria for assuring the quality of the project.

Additieral regairements, in the form of Safety Guides and Regula:crf

Guides, also were beginning to be issued at that time as the regula-

tory climate for nuclear projects changes. There are no similar

re:ulater./ regairerents for fcssil croJ"ects...

The A:x.ic E .ero.v. Act and 10 CFR 50 also regaire that a

utility possess a Construction Permit (CP) pric: to ex.mencing con-

struction of a nuclear project. A Limited Work Authorizatien (L.G)

allows the utility as the licensee to begin site work hafore cbtaining

a CP under certain circu stances. An Oc.eratin. License (OL) is also

required to cperate a nuclear plant. The applicatico fer a Ccnstruc-

n' . .a ' "; s .i s Noc.- . ( c.e ' n', ,* 4 c n ^ =. .~.. i . 4 . ~~ .' ",~A =. s a D. .- =. .' .i . . i - = . v S a .# =. . v, ar~.- r ...~

which is re' clewed in c.reat detail b> the Z staf f. Tha ac.clicatica.

for an operatin~ license includes a Final Safe v. Anal"2 sis Reportv

(FSAR), which is also reviewed in great detail by the ::RC staf f..

Ac.ain there are no similar requirerents for fcssil .cro.iects.r

In crder to facilitate the role of tha utility as the licen-

see in a changing enviren ent, the Z in 1973 and early-1974 issued a

series of tccks (the Painbcw ~a:cks) which addressed th? re:ulatori

. e. .: .4 .''. e. . .'* .4 .*.g a."~# o' e s .' " .*. , '"' ^.*. * * **' ' ". *.' .' c ". , a .".m c,m..'"a ".icn o.#. . . .

A '

e .".". 4 .'' ' .* . .e ". *. # ^ '" **
. .

nuclear plants. Once a:ain, there were no similar rec.uirements ncr was.

there similar guidance for fcssil projects.

One other regulaterf difference is notewcrthy. A nuclear

plant was required to be conscructed as 6esigned; there as no lati-

tude for cons:raction en its cwn to imprevise en the design for the

sake of constructibility. Fcssil plant constructicn had much rcre

IV-13
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latitude for ig revisaticn. :n fact, en a nuclear plant, it was also

necessarv. te verify that the as-built configuratien of ccmpcnents,.

structures ard syster.s sat.4 s:ta the origina., design criteria. Fcr
-

fossil ccnstructicn, en the c:her hand, it was sufficient te dccument

the as-built ccnfiguraticn withcut any further analysis.
.

The second se: of differences between fossil and nuclear

prcjects relates te de projects demselves. Nuclear was reccgnized

bv. rany utilities very early as beine. much rcre cceplex dan fcssil,. .

3
. . . . . . . .cse uti.ities tna acnievec success acxncw.3 ec.ge: tna nec.3 earard en.

was different!

Aldcugh nuclear generated electicity was viewed as being.

less expensive dan fcssil generated elec=icity, the ecs: ccmcenents

of nuclear generated electricity were different frcm de ces: ccmpc-

nents of fessil generated electricitv, . Fcr example, nuclear arc.iecese

were reccgni:ed as being capital intensive; fcssil . crc,ects, en the

c her hand, regairef less capital tc ccns=uct trem, but their fuel

ccs:s were a hic.her crcocrticn of de ultirate electricity ecst. The. . .

capital ces of nuclear .clants was significantly greater than the

Ca 1.a. C,.,s. c.; .e.e ;i....y*,.3.....
-

1 -1
y . . .a.

. w,,s.. c.e .n.t. .s . y .a, . . ,.e .a n ,. y ,cn. . .e. 4 C ea.e.ec Ca t .3 <
-

-- a ...a . .. ....s .w. y .
,

acccc. ether thine.s, that there were me:e conscuctica ccr.redities in a

nuclear plant. C.ere were hic.her c.uantities of rarecess .cice, for.

example, as well as higher cuantities of wire and cable. Cuality

Assurance /Cuality Cen=cl also increased the difficulty cf cccccdity

installatico as reflected in installa:icn unit rates. These higher

quantities and installatien difficulty centributed :: de ecmplexity

I'/- 19
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of nuclear projects.

In additicn, because of the greater cccplexity of the pro-

ject, the schedule duration for nuclear plants exceeded the schedule

duration for fossil plants.

Finally, de docu.entaticn regaired to support a nuclear

plant was re ognized as being much rcre extensive. The procedural

requirements were greater, ard the dccumentation required to verify

the adequacy of design, construction, and testing was also greater.

These docu entaticn regairerents further centributed to the ccncept

that nuclear was different from fossil fuel, ard posed many more

potential problers.

G. Public Health and Safe v. Facuirements

The h% is respcasible for de health and safety of the

public as it pertains to cer. ercial nuclear power plants. It is not

respcnsible for the gaality cr lack of q; alit- cf de nuclear pcwer

plant itself.

It is de utility as the licensee which is respcnsible for

achieving ard assuring the gaality ard reliability of a nuclear pcwer

vlant. Even scugh the utility. may delegate certain respcnsibilities-

to centractors and subcentracters, ultirate respcasibility is retained
1

by de utility as de licensee.

In de face of improper behavior en the part of de util-

ity as the licensee in the design and constructico of a nuclear plant,

the h% can still fulfill its res;cnsibility as it pertains to public

health ard safety. ~~ne h7C, with its authority fer issuing an cperat-

IV-20
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ing license, can assure t.s.e pub,u.e ..ea., th arc, safety cy cenying issu-s , -

ance of de Operating License tc de utility which has failed to meet

its safety cbligaticns. Thus, if the utility as the licensee has not

fulfilled its ccm.it ents fer building a safe plant, the E-C will deny

the cperating License. Merecver, since the utility will be respcn-

sible fcr cperating de plant af ter it is placed inte Ccm ercial

Cr.eratien, the NFC also mus: have confidence in the capabilities of

the utility cperator befcre issuing an CL.

H. Ccnclusicn

As evidenccd by dis chapter, nuclear pcwer pcses censider-

able cccclexities ard prcblems heyeni the demands of a fcssil fuel
..

.cro.ie:: . Nuclear r:>ects rec.uire the creation cf a cenc. letelv. new4
r

set of design and ccnstructicn criteria, ir.creasingly rcre ecmplicated

designs, ard a greater emphasis en safety and quality. As Prcject

Managar of C:canche Peak, T had the respcnsibility to be aware of'

these differences and to inccrpcrate dem into its planning, centr:1

ard executien cf plant design anf ccnstructicn. As this repcrt

examines de history of C r.a .che Peak design and ecnstruction, the

standards cu lined in dese intrcductcry sections will serve as guide-

e s ,r. .m .4
4 , 4 .. ,

e w4-,4 es .c asa_e,.a_ m.s s .,a.4 .11 .. . , e , , 3 ., .4 ., , * - .....;.
.4. o . w .. . m..o

***
m..iW. .
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V. '3E CCMANC'-E FEAR NCCI. EAR PROTECT (CPSES)

A. Brief rescricticn of CPSES

2.e Ccranche Peak nuclear project is a two unit nuclear

plant under ccnstructica apprcximately 65 miles scuthwest of the

Callas-Fort Werth Metrcpolitan Area of Texas. The nuclear steam
'

sec. o. lv. system (NSSS) for each unit is a pressurized water reacecr.

(PWR) rated at apprcxiratelf 1150 megawatts of net electrical cu put.

The NSSS was sur. c. lied by Westi .c.hcuse. The turbine,'c.enerator was
.

supplied by Allis ''hairers.

Each reac:cr is enc'esed within a containment building. The

centainment buildings are reinforced concrete cylinders with steel

liners and hemispherical dcmes.

The prcject was initially anncunced in 1972. The criginal

ces; estimate for the prcject was $779 millicn. At that time the

units were scheduled to begin cer.nercial cperatien as fellcws:

o Uni 41 - Ja.uary 1930 (Fuel Lcad - 5/79)

o Uni 42 - January 1982 (Fuel Lcad - 5/31)

In ceder to undersand the electrical capacity cf the

plants, it shculd be reccgnized that a city wi.h a pcpula:icn of

appecxicately 500,000 pecple utili::es approxirately 1C00 egawatts of

V-1
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electricity. Ccnse7;ently, it was envisioned that upcn ecgletien

each unit at Cocanche Peak would provide electricity eqaivalent to the

recuirements of a city apprcximately the size of Austin.

B. Project Chronolccy

The fellowing is a listing of some of the c.ajor events which

have cccurred over the history of the Cx.snche Peak project ard which

are of particular relevance in this report,

o Project a..cunced - 7/72

o Westinghouse N555 selected - 7/72

o Gib'es & Hill cen.racted as archite: / engineer - 8/72

o Brown & Pact con.racted as constructor - 2/73

Ccnstruction Permit application su'x.i::ed to NRC (PSAR)o

- 7/73

r 4 _4 . .u .. . < m, . . . e a . a .n ( . . .. ) _ n0/ e.^ .4o av. . .~.. ... .
- . . . .

o Ccnstructicn Per.it (CP) - 12/74

o Firs nuclear (safety-related) concrete - 7/75

v.,
V .
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o Startup pregram plan apprcved - 5/77

o Cperating license application submitted to NFC (FSAR) -

2/78

o Uni 41 reac:cr vessel set - 5/78

o MA signed JCA - 1/79

o Era:Os signed JCA - 6/79

o First system : rned ever - 6/79

o Bra:cs received REA approval and closed JCA - 12/79

o Initial Inergi:a:icn of Startup Transfc=er - 1/30

o Tex-La letter of intent - 5/30

o Tex-La joined JCA - 12/30

o Tex-La final cicsing en JCA - 5/32

o ECS cold hydro - 7/82

o Seccrdary hydro - 7/82

V-3
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o Het functional test completed - 5/83

o Nuclear fuel cn site - 5/53

o Test of emercency clan - 12/83
..

o Initial core en site - 1/54

C. Early Schedule to Accc=lish Projecc Milestenes,

In Acril 1973, 3 cwn & Poo: provided a : raster constructicn

schedule to ~~J for C x.anche Peak. That schedule reflected cbtaining a

Li:.ited Werk Authori:ation in Cetcher 1574 and a Construction Pe.mit

in Maren 1975. A: tha: ti:ne, the scheduled date for ex.Tercial cper-

ation of Uni: el was January 1950; the scheduled date fcr cerercial

Operaticn of Uni: s2 was January 1982.

Inter ediate miles:enes fer Uni: el en that schedule were

the follcwing:

o First nuclear concrete - 7/75

o Uni: il nuclear vessel se: - 5/77

o P.CS cold hv.dro - 1/79

.e. . .- 4 ~.. a , . s . . ,/ e 9o h.. . .
- - . . . . . se.

o Fuel load - 5/79

o Cem.ercial cperaticn - 1/30

-

D. Prc$ect Precress and Status Pr.4 cr te , o e en

,

I
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By. tre erd of 19~6, cr:c.ress en the re,dect had fallen t.

behind the criginal schedule. Althcugh the ecnstructicn pe.mit had

been cbtained approxic.ately 3 renths ahem of schedule, betwen issu-

ance of the CP cr.d 13 n 1976 tne project had experienced delay. In
'

fact, in Cet:ber 1976 the scheduled ccm-ercial cperatico date fer Unit

v1 was slipped by n' free January 1950 to January 1981. Tne schedule !

for Unit 42 rerained u. changed at January 1982.

"he status cf engineering prcducts issued by Gibbs & Hi2 at :

i
a

the erd cf 1974 (Censtructicn Pe.mit issued in Decerter 1974) was as
,.
6

J

.

. c . , ~. c. .<
. . '

1
, 2.. . ...,.a. g v 2.qa- _ ..:. ,. o .. ... . . ...

t
4

' O .v.echanical drawines - 16 r
4

ii

.t '.o .c y_ , .i .2 4 . .n. . a . e..e .. .
,

9
4

4

1 0 Purchase crders - 3
1

' c Sid evaluati:ns - 15
,

4 s

i :
!

,

In :ecerter 1976, G ::s & Hill was reperting the status cf
,

2
il
a

engineering ard design as fe'.'cws:.

,
.

t

i

| O Desi~n - 44 % Ccqletev
<
s

" *d *c , : .# ~.e^. .*" 4 .".; - 7 "o 6* * * -. . y . e *. .. .

i

r

In their De:erter 1975, prcgress re,rcrt, Gibbs & Hi'1.

i reecrted tne felicwing:
4

4

i
s
I

i i

L;uivalent drawings cc.~plete - 40% ;j o
,

v

F

-
e

b

'
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o specifications issued - 57%

7J began investigating startup activities and their relation

to the startup schedule in 1975. The startup engineer retained at

that time (R.E. Ca.p of Irpall) indicated that the criginal startup

schadule was to be perfc=ed within a six to seven .menth period. This

was regaired to support fuel lead in 1979. It was a.c.carent to Cam.o

that there was incufficient tire in the schedule to accomplish de

testing.

Also in 1975, TJ had scre indications eat Gibbs & Hill did

not fully understam the re ula 0:7 req; ire v nts fcr engineering and

design which had bean issued by de NRC. In reviewing a Gibbs & Hill

reTaest fer additional coepensaticn, 7J's Manager of quality Ass =ance

(H.C. Schmidt) , stated the fol10 wing:

"At the date cf oc: centract, G&M nad in existence a

CA program do:=ent, whien althouga claimed to be in
"agreement" with Appendix 3 did not fully ceccly
with Arpendix 3 repairerents." (e=. nas:,s in crl-i-v.

nal)

(H.C. Sen.idt re o to J.L.
Fcrbis dated 3/1S/75)

Pric: to the end of 1976, 7J a'so haf cbtained sece evidence.

that Brcran & P. cot was not doing what it had to 60 :: meet SRC req; ire-

ments. 7J's findings were confi=ed by the NRO.

"The B Cwn & Root, Inc. (3&R) CA/[C Manual for
| Nuclear Projects, Constructicn Phase, Volu e II,
! was found to be unacceptable to TJSI in that the
; P.anual was deficient in reeting applicab'e pcrtiens.

! of 10 CFR 50, Appendix 3."

(NPC letter .c Perry G.
Brittain dated 7/11/74)

|
|

,
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B&." i s system fer handling ncnconformance also was quesH.cn-

able and cculd lead to future p::cblems.

"I believe that ycur present system for the bandling ,

of ncn-cenfermance is vulnerable and, if not :n:di-

fied may, scme years hence, result in a mandaterf
review by the ASL3 as have others si:nilarly struc-
tured."

(Joseph M. Varela letter
to T.H. Gam.cn dated 2/6/76)

,

8
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VI. E;GINE.IPlNG/CESIGi CF CCMANC:4E PEAK

te analysis cf the Engineering /Cesign of Ceranche Peak

began with a review cf the varicus dec=ents resulting frcm the

reinspecticn/reverificatien ef fc :. These dccu. ents included, for

exa. ple, ASI.3 crders and rec.crarda, CAT and Tr inspecticn repcrts,

ISAP repcrts, CSAP repcrts, c:her C?r dec=ents and witness depcsi-

tien transcripts. Preblems identified in these dec=ents wre analyzed

fer pcssible engineering crigins.

Sese analyses led to reviews of project engineering dccu-

ments and cc respcndence to understard the genesis of particular

prcblers. See ingly unrelated technical prcblems wre traced to dccu-

cents which ef ten indicated a relationship asscciated with a ccm en

engineering techniq1.e er m.anagecent acticn.

A. Planning and Cen=cl of Encineering/Cesien

Evolutien cf the Gibbs & Rill (G&H) Centract

The cen=act be seen Texas Utilities and Gibbs & Hill for

the engineering of CPSES has undergene several revisiens. The evolu-

tien of the centract and significant changes to the cen=act are

su.marized telcw:

12/23/71 Gibbs & Hill Iatter prcycsal. to Texas Utilities to Evaluate
the NSSS Vendor Prepcsals

V!-l
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08/15/72 Texas Utilities and Gibbs & Hill signed a cost reimbursable
plus fixed fee (52.29 million) CPSFJ Engineering Contract.

05/26/73 Engineerin~'|f Centra:: Supo. lement Nurber 1 - 7J agreed to
exercise eptions effered in the criginal con =act including
Supple:nental Field Services, Expediting and Sh0p inspection
Services, and additieral Cuality Assurance Ser/ ices.
(J.L. Forbis explained that this would increase ?J's res-
pensibility for corstraction mnagemen )

.. .we have reduced the se pe of G&H field services"

from 'Corstruction Paragement' in the criginal
opticn to ' Supplemental Field Services' . . .with
resulting s-aller nu:-ber of G&H field based person-
001..."

"This arrangemen; will increase the n'SI field staff
in n=ber and resocnsibility."

(J.L. F0rbis meco to the
Administrative Cor:-ittee
dated 6/6/73)

04/26/74 Engineering Centra:: Suppleren: N=ber 2 addressed two
iters:

?J con =act resp:nsibilities were reassigned from 7,'SI to
?JG'O and,

Regaired Gibbs & Hill to deve10p a quality Ass =ance (CA)
Pr: gram whien ec plied witn ICCFP.50, Appendix B, and ANSI
S:andard N45.2.ll (Adopted after AEC inspe:: ion of Gibbs &
Hill raised c.uestices abou: the A/E's CA Prorram.)

.

07/26/74 Engineering COntrar: Supplemen: N=ber 3 ir. creased Gibbs &
Hill fee by $41,600 for re:rienting the ?arbine-Generater
in response to AE turbine blade missile questiens. (?J's
initial cpposition to cis change was an early exa.ple of
its relue:nnee to recogni::e and to a::ept i proverents
required by the NRC)

01/19/76 Engineering Contract Suppleren: Nu-ber 4 documented a
Cuality Assurance item from a PSAR Amend-en: 2 reruirement.
Gibbs & Hill incrensed their fee by 509,000 for ANSI
N45.2.ll Design Verification. (7) CA Panager Sch .idt
disagreed that G&H should be given an increase in their
fee. He wrote in a rero that G&M had told 7J they had an
acceptable CA pr gram. Sch-idt stated that the require-
ments of N45.2.11 were not new and therefore were no: an
increase in G&M's sec,e.)

06/30/77 Engineering Centra : Supplement N=ber 5 intr:duced a
Panheur Targe Incentive / Penalty clause of 56/ m for the

VI-2
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difference frcm 1,C00,000 Panheurs of current secpe wr:< up
to a maxirum of S720,000.

01/15/73 Engineering Cen=ac Supplement Nurter 9 established a 6%
fee fcr de Dallas Cffice pipe supper: design ef fort. (?)
was centracting fc: pipe suppor design ser/ ices at a tire
hen pipe supports shculd have been in de pr: cess of beinga

installed.)

01/15/50 Engineering Conract Supplerent Nurter 10 ac:<newledged the
secpe ard magnitude had gr:Sn beycrd what either party
anticipated. G&H agreed to place a full tire senior
ecmpany official in charge of the wr:< in 1979. They also
agree to farnish additieral staff and service: at the
lccations ard of the types requested by ?JGCO. (3is
reflects exuemely late reccgni:icn of an i . crease in
project secpe -hicn apparently was not included in the
existing schedule.)

06/23/31 Enc.ineerine. Ccnr ac: Succlemen Nu-ter 11 eliminated de..

canhcur targe: incentive / penalty clause when G&H paid ?J
$360,000. (Feur years af ter the clause *.ss adceted as a..

meded to "hcid G&M's fee: to the fire" i: was dropped.)

02/01/34 Engineering Ccn u ac: Scpple en: Nu-ter 13 ber.efitted Gibbs
& Hill by including an Cwr.er Full Centrol Clause, and
reducing G&M's liability. Centract expiratien was extended
to Februar/ 1, 193 5.

12/21/37 Wall 5:ree: Jcur .al Article anncunced agreemen: terseen 7J
and G&H to settle all cutstanding C?SES issues f:r 525
nillicn to be paid :o 7J in an unspecified ccetinaticn of
casn, deferred pay ents, ard disc':ents en future wor'<.

pielutien of the Esti; ate of Encineerinc Cests

?.e esti ate of Gibbs & Hill engineering ecs:s increased

dra atically ever tire. The fcileving is a tacle cf the engineering

budget ever ti e develeped fr:m several dccu .ents cb:sined in disecv-

er/:i

July 26, 1972 513,590,000.00

Januar/ 2,1975 539,605,000.00

.
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Octcber 31, 1975 S45,351,000.00

May 4, 1976 360,000,000.00

Deceder 6, 1976 S76,000,000.00

June 9, 1978 5105,384,685.00

De:eder 1, 1978 Sil7,200,000.00

bis is rc: a complete histcry of the CPSIS engineering

budget increases because the last encry is in late 19',8. A regressica

line fit to d e last five data points shows G&H's budget was grcwing

$1.8 million per xnth at a time when G&H's invoices appear to be 21

the range cf 52 rillica per x n:h.

Se increase in G&H's budget beca:ne a rajcr concern to TJ.

The contrae: supple en: 98, signed en June 30, 1977, was the dire::

result of 7J's efforts to "keep G&M's fee: to the fire" in a . effort

v ~... e. ca.a.'s "ww,. e-o r3.u. . u.. . .on . . . .: . . E.s . 4 ,,. 4 ~.y. , ..- ... -,a-w ;.. ..;.... - . . . . . ..

in this critical phase of engineering eventually led to rany of the

prcblems ' t.ich later occurred at CPSIS. 7J used several different

techniques to restrie: G&H, only to dis cver years la:er they wuld

have to increase the site engineering staff to ever 400 pecple in an

atte :pt to address thi problers caused by inadequa e engineerin:. It

is notewrthy that the 1981 G&H invoices 00:alled $30 millien, ard the

1981 invcices of the c her censultants :ctalled S19 millien. (S49

million was spent on these cervices in 1981; in Deceder 1978, the

total engineering budget was approxira:ely Sil7 million.)

An estimate of Gibbs & Hill's :::al billings for 1974 thru

1984 is frcm S175 millica to $210 millien. (Sis is based en TJ's

, , , .
Ie 'S
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report of 7.2 millica Architect /T.ngineer ranheurs ever this tire

span.) Additicnal info:- atien ahcut the total ces of AS senices is

being scught in order fer this analysis to be mere precise.

The July 26, 1972 esticate of $13.5 millien implies a man-

hour total of apprcximately 1 millien (1972 engineer ranheur ces is

estimated to be be seen $15 per hcur and $20 per heur.)

(Tc.ese estimates will be replaced with actual expenditure

figures as they beccce available.)

Engineerinc .vanecwer E:gended vs. Ti e

.

I'J prcvided the fcilcwing table to Cresap, .v.cCormick and

Paget (C.vP) in respense to a prudency audit question:

Year Crnstructcr % c1 '34 Tectl* Architect / % cf '34 Tctal*
(rc.rs ) Ing:.neer

(mnrs)

39,4 1,. , , .: o ., . 0.3.% 3 ;- , , ., , ,. , ,. 4 . .e t
.

. . .. .

1975 2,226,077. 3.2% 473,383.8 11.0%

1976 4,537,979. 9.5% 671,384.3 20.3%

1977 5,453,135. 17.0% 512,772.4 27.3%

1973 S,303,559. 23.5% 855,536.9 39.1%

1979 9,444,790. 41.5% 1,210,571.2 55.7%

1980 8,400,S09. 53.1% 724,714.2 65.6%

1981 7,545,762. 63.5% 674,436.2 74.9%

1982 9,605,966. 76.3% 749,670.S 85.2%

1983 9,475,252. 89.8% 626,276.6 93.8%

V2-5
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1984 7,358,477. 100.0% 452,400.4 100.0%

Total * 72,473,743. 7,282,521.2

(* NCrJE: Totals ard percentages not shown on original.)

As will be descrihed later, these statistics reflect the

inademate lead tire ci engineering relative to ccnstruction.

This tabulation is incomplete because it 6>es ret contain

Archite:t-Engineer ranhours fcr the years 1972 and 1973 nor data for

the years 1985, 1986, and 1987. It is also unclear how, and if, any

of the site engineering effort was included in these figures.

The 7.3 elllion ranheur total for Architac / Engineer ran-

hours is expected to grew, when the missing data is added, to a nu-ber

exceeding 8 rillien ranheurs. Tnis is apprcximatelv. eight tires

greater than the origiral Julv. 1972 engineering esticate.

Sienificance of 1977 Ae2 Manocwr Reduction

During the 1976-1977 tire frame, TJ's a::icns de-cnstrated

their lack of ec:q:rehension of the seriousness of the preclers at

hand. Fromo. : and meaninc.ful resc.ense to si:uatiens rec.uirin- ranac.e-v

rent attentico is essential to the success of a nuclear proje: . In

resp:nse to the cocrdinatica pr:blems of 1976 and 1977, TJ did ret

act promptly er reaningfully. Instead, ?J 1. posed budge: limitations

en engineering / design and centinued to s .ress the overehel-ing impor-

tance of raintaining schedule.

W.e A/E ranhour tabulatien shows a reductacn in 1977 A<T

ranheurs relative to 1976. "his is in contrast with an increase in
i
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the construe:c 's ranheurs fcr de same year. ':his 1977 reducticn was

cer:ctorated in the depcsitien of M.r. Ed Gibsen, W Projec Engineer

during this ti e pericd. M.r. Gibsen explained that W was under a

corporate cash flew restricticn due to tcrd rating ccncerns.

1977 was a critical year fer the engineering of C?SES. The

cens=Lc c was fccusing all of its ef forts en de civil /str:ctural

werk leading to the May 1978 milestene of setting the Uni: $1 Feacter

Press e e vessel. The ccrstrue:cr .as centinucusly asking fer assis-

tance frem the A/I. The A 5 was also prcducing de Final Safety

Analysis Feper: (FSAR) which ons sum.itted to de NFC in February 1978

as the first step tcaard ch:aining an Cperating License.

The A4 in 1977 was thus: providing scluticns to urgen

civil /structral ecnstruc.ica prcblers; preparing a critical and

lengthy licensing dec=ent; and reducing de nu-ter cf cu standing

vender drawings in respense :c CA Audi: WH-4 (explainef in greater

detail telcw) . In 1978 sericus prcblers in the ins.alla:icn of elec-

=ical and rechanical ite~s began to ranifes: therse' ves . Reducticn.

of engi .eering rescurces in 1977 li-ited de accceplish en: of me:han-

ical ard elec=ical drawing develeptren: *.nich was a ra',cr cause of the.

subsequent rechanical and ele:=ical prcblers.

These rechanical and elec=ical installaticn prcblers

plagued CPSES thrcughcut de remaining cens=uctica pericd and ere a

rajor focus of the CFRT. The techniques empicyed by 7), in an atte p

to cc::plete construction in an unresscrably shcr: tire frare, led to

the rassive design change dec=en backleg, the Walsh/r.cyle allega-

tiens, the "A -Risk" field design change precedure, and de ASL3 ceder

V!-7
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to perform independent design verification.

In the tight cash flew year of 1977, CPSE experienced a 43% ;

shortfall in anticipated payments to Gibbs & Hill equipcent venfers.

tere are no indications in the documents reviewed that this shcr: fall

was planned. This shortfall should have provided additier.a1 evidence

that the venders were unable to preceed as planned into the egaipren:

fabricatica phase.

This shortfall was consisten: with the method utilized to

responf to the rajcr deficiency identified in 7J's Audi: E-4 cf G&H

in Oct @ r 1976. Tnis audit cited Gibbs & Hill with violating their

Project Cuide regairerent regarding the length of time taken by G&H to

review and ac.creve vender drawin7s..

Gibbs & Mil explained that the submitted drawings repre-

sented a large number of venfor technical rreblems unich regaired

unexpe::edly long time perieds to resolve. G&M i plied tna: resolu-

tien of the problem was ha.pered by lim.ited ranpcwer rescurces. ?J's

respense was critical of G&H's suggestions to increase persennel and
i

W re-e phasized G&H's corr.itment regarding the time pericd for

drawing review. G&H later replied tha: they had "re-evaluated" tneir

procedures and had "re-emphasi:ed" the i portanm of drawing turn-

around time. G&M reoc :ed the"1 had su::e+ fed in achieving a si4nifi-
.

cant reducticn in the nurber of delingaen: drawings withcut increasing

ranpcer. This respense was silen; about the crigir.al concern of

resolving verder technical pr blems.

B is response and, later, the unexpected 1977 vender pr:g- <

,

I t

I ress pay ent total shcrtfall, irplies that the reduction in everdue
|

i

I
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vender cec.ient drawings did nce resolve vender technical pr:blers.

Gibbs & Hill resrcrded to the s m. tem of the nu-ter of everdue vender.

drawings but did net correcc the underlying rect cause of unresolved

vender technical prcble-s. 2.e unresolved pr:blers .culd later m.anif-

est themselves in incenle:e G&M Ccnstructicn drawinc.s and in ec.ui~rt

ment delivery delays.

Status of Egineering/Cesign Pr: ducts vs. Ti e
.

Egineering Prcducts (Crawings, Specifica icns, SAR Sec-

tiens, etc.)

2.ere is evidence e a: G&H: did not ecmprehend the magnitude

of the engineering effert; was unable to executa veMer eqaipcent

crders expediticusly; did nc: issue ccnstructicn release drawings in a

tirely manr.er; ard was una '.e to support c nstructica regaests. The

exten cf the pr:blem is reflected in the follcwing table:

,
Cu ulative % cf 1934 Cu ulative % cf 1954

l Year M's* ,7e tal M 's Drawings Tctal Crawings

1973 0. 0.0% 0. 0.0%

1974 0. 0.0% 29. 0.0%
i

i 1975 3. 1.4% 939. 1.5%
.

1976 47. 22.5% 3794. 5.6%'

1977 161. 77.0% 7479. 11.0%

1973 131, 56.6% 12230. 13.0%

1979 199. 95.2% 19967. 29.4%

1990 209. 100.0% 29296. 43.1%

4
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1981 209. 100.0% 40077. 58.9%

1982 209. 100.0% 48138. 70.8%

1983 209. 100.0% 59645. 87.7%

1984 209. 100.0% 68025. 100.0%

P.eference: TJ response to CP) reTaes for GLH products bi year,
dated 6/24/85

* No~ e: PD's are Eq 1pr.en: Parchase Orders

By de star: cf constraction in October 1974, Gibbs & Hill

had less than ene tenth cf one percent of tha drawings cc pleted and

not a single equip ent pur:hase crder had been placed be"cad theJ

basic SSSS and T/G crders.

7J was also badly mistaken abcut the status of engineering

in July 1977 when Mr. Fikar wre:e:

"Engineering is not the rajor problem - we are well
ahead in this area. Mmittedly there are rcre
irritants - such as the need to ec plete holds en
some drawings fcr e7 ipren foundations - but these
are being w ked on. We can turn locse the purse
strings and get all the engineering septer needed
if ne:essar'."

(I..F. Fikar n::e to
P.G. Erittain)

Measurement of Encineerinc Percent Corelete

':'ne table in de previcus paragraph rsfie::s the engineering

products methcd of determining engineering progress. 'Ising this

methcd, CPSES construction ec pletien (see table en page V:-5) was

ahead of drawing co pletica for the entire 1974 to 1954 time period.

It can be argued this methed under-represents engineering progress

because work perfer ed pric: to the issuance of a decu:en: d:es no:

VI-10
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receive credit until issuance of the dec=ent. This may be particu-

larly true at OSIS later in de prcject's histcry because drawing

revisiens were purpcsely delayed thrcugh the use of several types of

design change dec=ents.

Ancther eccen methcd of measuring engineering pr:gress is

to calculate the percent of the engineering ranheurs cudge: whicn has

been expended. This methcd can be very misleading if the engineering

ranheurs budge: is net a true reflecticn of tha entire engineering

effort. Af:er ce fact, this methcd can determine where the project

s:ccd at any carticular tmin: bv dividing the expenditures to da:e
.s a

into de actual 00:31. This calcula:icn is shewn in de table en page

V!-5; this analysis shcws tha GSIS engineering led ccnstructicn by

cnly 10% to 15% n:cughcut acs: of de project. By either metned,

engineering was net far encugn ahead cf ecnstructicn.

As described earlier, SM engineering ecq'.etien at the

ti. e of issuance of the ccnstracticn permit was a reascnable targe: en

nuclear sc'aer plan: prcjects. Projects which fell significantly telcw

this targe: still may have been successful if cey had anticipated ard

ransged the greater eccrdina:icn burfen becaeen de engineering and

ccnstructicn efferts. The s a'ler the relative difference te aeen

engineering and ccnstracticn, the greater the cccrfinaticn burfen.

A project with cnly 10% to 13 difference (cr less) te: een

engineering and ccnstructicn sculd suffer inefficiencies in engineer-

ing anf cenetructicn because there was very little tiro available to

everecca a drawing caissicn er to clarify an artiguity before i:

1 pacted the ecnstructicn schedule.

V!-ll
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This cocrdiration effort had to be carefully planned and

aansged if it was to be successful. 7J did rot anticipate the magni-

tude of this ef fer:; this is cbvicus when one eapares the previously

cited 1973 re.-c from J.L. Forbis to the ;&inistrative Cc=l: tee with

Mr. J.B. George's words in his February 1931 letter to F.D. Hutchinsen

of Gibbs & Hill:
'

"Prtheracre, G&H ::as face up to the fact that they
trast share a gecd part of the responsibility fcr the
CPSES delay! This based on the fae: that engineer-
ing being late er inarrate has cos: the proje::
rilliens of dollars for delays and rew::k."

"Tnis is evidenced by the fac: that n w have over
a 40J ran engineerin, staff en site reengi.eerinv
the c.:c ec: at a cos: cf millices."d

s

Gibbs & Hill's Palationship with owner and Construe:.

7J had .crked with Gibbs & Hill before Cmanche Peak. Gibbs

& Hill had toen the engineer on four re en: 7.* fcssil plants: F300's

F.agle Mountain Unit 3 and Randley S:stien "nits 4 and 5, ami, TP&L's

DeC:rdova Station.

G&H had pric: Drcpean nuclear experience, cs:ly in een-

juncticn with Westinghouse. Tneir only U.S. nuclear experience was on

the Fort Calnoun nuclear plant, which ' rad been scheduled to be e0m-

pleted in 1972. In 1971, ?J assigned G&H the task of p:vparing s, mci-

fica:icns a x$ evaluating the bids for the NSSS and T/G eqaiprent

crders.

S e early p cje:: activities censisted of the conceptual

engineerirrg studies, the prepara icn of tne PSAR, and rajc: egai; rant

n.,,
i* ..
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prec =erent. There were sigrs of early G4H prcblers: CA prcgram

1.pler.entatien; delays in the placement of equipmen: purchase ceders;

site eccling water system design; centainment pressure calculatiens

and size; and turbine genera:c crientatien.

Cccuments frcm the Cc cber 1976 time peried indicate a

deterioration in Gibbs & Hill's perfer ance. 7J anncunced the sche-

duled Cccercial Cperatien :: ate was delayed frem January 1930 until

Januaw.1981; they cited de'ays in the civil structural w:rk asscei-.

. .
'

a ed with CA ard enc.ineerinc. rcolers.r

In Cc::ter 1976, ?JGCC CA Audit Md-4 was critical of GLH's

I ranagement of the pr cre en: and vender cccrdina:icn process. G&M's

early respcnse i. plied a shcr: age of ranpcwer. 7J's reply indicated

their perceptien cf a lack cf G&H efficiency. O.is audi: was nct

cicsed cc: fer a year a half, after the C&H CA Prager had been

replaced because of TJ CA displeasure.
,

"C&H-;A pr:b'ers bla ed en ranpcwer reduction."
(Sc=ary of TJGCC briefing
March 3,1973)

,

i.

"Further, please to aware that as a result of TJCCO'

CA's displeasure, P.r. Scr an Hpan has been rcved
frcm the OSF.S projec: as F.anager cf quality assur-

| ance. His duties will be taken up by Mr. Jespeh
Jusket who will be reperting directly ec Pr. Frank

.
Sele. Aisc, I was screwhat cencerned to find that

I :ne CA reves will rean s:ce addi:icnal *recple teing
I

| added to the jcb. Harvey Frck told me that the CA
| was requesting arcut 600 randays to be added."
' (J.B. Gecrge re crandum to

H.O. Kirklard dated 3/6/73.),

1

There were sericus difficulties in eccrdinatica between
J

Gibbs & Rill and Src'an & Fec in the early 1977 tire pericd, as

described in the follcwing:

VI-13
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"It is beccelng more and more evident that getti:g
Gibbs & Hill to cooperate with our field ecnstruc-
tien group is getting rcre and rcre difficult. ...."

". .. .I do think that T*JSI ransge en: should be made
aware that GsH has no: cooperated aM appears to
have ro intention of cocperation with Brcwn & Peo:
field forces. And, with this new target ranheurs
pr: gram, it **cn't help resolve the situatien."

(Sa-o, H.C. Dodd, Brown & Pco: Proje::
P.anager, P.sy 31, 1977)

Encineering/ Design Interaction With Constra: icn

G&H rade several references to their inability to respond ::

Brcwn & P.oct field prcblers beginning in early 1977. 7nese included:

"C. New Pr:blem Areas

"It is anticipated the escalating nuncer of field
probiers ccerined with the esp cn expenditures will
seriously affect production of design drawings."

(Gibbs & Hill M:nthly
Progress Papert, March 1977)

and:

"C. Pr:blem Areas

"Tne nu-ber cf vender and field pr blems reTairing
significant expenditures of h ce office design and
engineering resocrees centinues te escalate."

(Gibbs & Hill Pcnthly Pr:9-
ress Papert, P.ay 1977)

Gibbs & Hill found it diffical; to perform as their wrkl0ad

centinued to expand and their efforts were constrained by T'J budgetary

limitatiCns.
4

An exarple of this is the f?,110 wing:

"4. TJSI (LIF) will be responsible fer :ne S196
(millien) figure for client ccsts. A::icn te be

,,,3
v. .4
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taken: WS:: (LFF) will hold G&H's (EG) fee to the ;

f:.:e en er.gir.eering thrcugh targe: ran-day c other i

guarantees with apprcpriate incentives / penalties.

5. WSI(LFF) will get tcgether with B&R and G&H to

make sure there are rc gaps in the 1:tterface bet.een
engineerir.g each is doing --exa ple, "hho dces de
ccnstructica detail drawings?"

(Mero to CPSIS File, April 20, 1977 by L.F.
Fikar of decisiens made in high level meet-
ing of W/G&H/3&R.)

Ncte: "Clien: Cests": largest sirgle cerpenent is
Gibbs & Hill ecs:s. IJF refers to LF Fikar, EG

refers tc Fry Gcrden, G4H President.

Mr. Fikar's gaestien abcut "who dces de cer.strue:1cn detail

drawin s" is shccking. ?.is gaestien shculd have been addressef and

resolved during the fe=ati:n cf da 3::an & Ecc: centract. Ecr 1: to

acc.e r :a: rrd cne half aIears af:e: ccnstructicn had startef i .dicates.

that it was either rc: resc'/tef during the ecnstraction centract

fcnatien er t'e de:siled resper.sibilities had been cdified, h'ithr

se-arate engineerinc. and cens:racticn fins this ir.pertant area ofe

cecrdinatien r.as: be ranagef by the cw.er. If the cw.e is hciding

the engineer's "fee: t0 the fire" a: a tire when the NEC's safety and

gaality cencerns are increasing N engineer's effert, t N engiree:

' culd have an i..centive te shif: de burden of densiled censtruction

drawings ec the ccnstrue:cr. Leavi .g this i. pcrtan: issue unresolved

was a sericus indica:icn cf risranagement. which led Oc rany of the

later prcblers.

B. Executien/I-clementatien Of Engineerinc/Cesign
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Some of the ether A/I fi=s conside ed by TJ were larger and

had significantly cre domestic nuclear experience *. nan G&H. TJ decu-

rents indicate Gibbs & Hill was chosen ove- these fins because it had

an intact nuclear project team ::c.ing off of the Fort Ccihoun proje::,

anf ncne of the other fins could offer a sirdla: team. ?J dec=ents

also indicate tha: TJ was conce=ed de other A/E c gani:stions were

tec busy anf :co large to provide the senio: ranage en: attentien TJ

wanted. ?J stated in the Cresap, P. ''O= lek and Paget (CP) pruden: '

audit resgenses that they were able to negotiate a 00ntract with G&H

with c emercial tens beneficial to them. Specifically, TJ cited the

use of a fixed f ee ratne.: than t'm of ten-used percentage fee. ~he
.

. ..na'A "' - G."...s . u.4,3 .-~.. . a . . ~. ~, . . . a . . u~d ."..$'.'_''.", te.~s .c.e' '.c. 4 .. . . , e . .

faverable to the ow.e: than c:her A/I's were willing :c a::ept at that

01:4.

Tne larger fins also had attributes tha: TJ dec=ents do

not address: fc exa p:e, their si:e ard volure of mu':1p'e eng:ing.

: .ag4.,. .< .a . ...~.. ~. gg .s,..<,i.. 4.
,.. . . , e . - a. e .g a , , n.,.g$ .ney.. ..

. . . . . . . . . . . . . . . .~
. .. ..y..... . .

their financial ability allowed them to hire anf re: sin highly spe-

ciali:ed individuals and to share them te: ween mu':ip'e p: je::s. A.

sraller firm vxid have : defer to an cu:sie censu' an: c: to f:: ego.

the service. F.e:aining as much gineering wc k as ,cssible in-he.use

all:wed the larger fins to re: sin grea:e: con :01 as -e'1 as the.

ability to resgend to incre . sing hPC safety and q,:ali y :nce=s.

An exa ple of ra addi icnal resources a large A/E fim

could ec =a ,d were the senic: teennical personnel who represented

their fins en various industry c:;ani:ations ard ::s :crittees.
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Bechtel, Ibssco and Scene & Webster, fc exa.ple, all had represent-

atives en the ANS: N45.2 cemittee. Gibbs & Hill did rc:. Having
'

,

perscreel en cese cemittees allcwed the larger fires to better ,

understand de directicn of future ccdes and standels, to influ2nce i

their directicn, anf to plan fc: anf to acecmcdate deir effects.

In an effer: to p:cvide acre timely resperse to field

regaests G&M cpenef a Callas office in 1977. ?.is office was assigned

respcnsibility fc: small bcre .=1:e suc. tort design and includef a field. . .

sur.t.or: g:cua which wecid resperd to Erewn & Ecc: field re1aests. Thef

6% fee established in Supp'.e en: #10 indicated tha: the s~all kere

pipe supper: design was an additien to G&H's secpe and was nce pre-

vicusly assigned to them.

Also in 1977, G&M assigned additienal experienced engineer-

inc. .cerscnnel to the site in rest.ense to ?J rem,;ests. :n Secte ber.

1977, at 7J's re 4uest, the field cup.ct: c.:cuo respcnsibill:ies weree
.

transferred f:cm the Callas effice to the site. G&H centinued to

increase the nu~ter of site assigned perscnnel thrcugh the remainder

of the projec:. G&H site perscr el peaked 2: a nu-ber exceeding 130.

The G&M site assic.ned enc.ineering e:scrr.el were initiallyr .

under the directicn cf G&H superviscry perscrrel. Cver the life of

the project, as described belew, these perscrael were rec:gani:ed into

9: cups under the direct supervisica cf 7J empicyees.

Cver the life of CFSI.5, G&H was faced with increased 57C

safety and quality regairemen s including: acre scgnisticated seismic

analysis; Erewns Ferry reisted fire prctecticn issues (Appendix A and

Appendix R); I&I Eulle: ins 79-02 and 79-04; "As-Euil:" Stress Analysis

V -17



_ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2/12/88

regaired by 79-14; aM mI I pacts. 2:ey failed to respord satisfact-

crily.

Gibbs & Hill tock a nurber of a :icns either with the ,

h

intent to minimi:e their randay expenditure er as a result of TJ

restricticas en their randay expeMitures. These included: inadegaate

vender design revies leading to field problers; inadegaate interdis-

cipline design review cen ributing to interferences and ether field

problers; minirizing the nu-ber of ccnstru::ico drawings they produced

through the use of typical drawings used for m.altiple installa:1cns;

assigning large a. cu .:s of piping and pipe hanger engineering to ven-

dors; and relying en the construe:Or to prepare large nu-bers of

detail drawings.

Mtiens Taken by 7J Palative *:o Engineerin:/ esign
|
1

! :

7J tegan CPSES by perfc=ing varicus early s:udies and

preparing repc :s in cicse cocrdinatien with G&H. 7) alicwed Gibbs &

Hill to pr:ceed in perfccing its respcnsibilities witt. minimal dire::

7J eversight. Tne PSAR was prepared ard submitted, and af ter resolu-

tien of several proble-s, an UG was issued in Oc :ber 1974, and the

CP was issued in December 1974. Tne 57C had critici:ed ?J's early

gaality perfc=ance, and the A5'.3 threatened to held up UG hearings

because of these p cblers. Only gaick revisiens to Gibbs & Hill's
,

) gaality Assurance Pr: gram allowed the hearing to be told as scheduled.
1 Gibbs & Hill's budget esticat.e increased in the 1975-1976

tire pericd. Tnis increase was attributed by G&H :o be the resui cf
i

i

i
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ene NPC increasing safety ar.d geality cencerns. A rc-o frcm Hccer

Sc'.r.idt in Augus: 1975 discussed G&H's request fer a fee increase ferr

N45.2.ll; Mr. Sc'.tidt stated he disagreed with Gibbsadep:icn of ANS: r

& Hill's justifica icn and with the arcun: of the particular increase.

A seccnd remo fr:m J.R. Ainswcrth in 1977 questiened the validity cf

C&H's estirate of effer: fer the auxiliar/ feedwater system ecdifica-

tiers made to satisfy NFC safety cencerns. These remes and several

letters ad:cnishing G&H c te rcre efficien; indicates that ?J did rc:

accept G&H's increasing ces >dustifica:icns.

Eec.inninc. in late '976, ?J ::ck several acticns to asser:.

1:re f ever the engincering effer. te a grea:ar exten- than seen

previcusly: ?J reduced the r.urher of G&H perscnne' assigr.ed to the jcb.

due to cash ficw rescicticns; 7J assigr.ed a full tire representative

to the New Ycrk Cffice who :cck an active rc'e in directing tne day-.

:c-day e#fer: (: the exten: :na: he ac:hcred and signef G&H letters);

. ., s ,_. 4 ., 4 g. v , e . a .' .' a s c .' .' .' ~. . e .' .# - . ,' . a .cd.d .'.w. ' .e er. .i . .e . 4.. .c.
~'

v. . . . . . . . - . .

centract to include a ranhec: incentive / penalty clause; 7J teck direc

respcnsibility fer scre egaipeen: and raterial pr: cure en ; ?J ::ck

respcnsibility fer cccrdina:icn of pipe ard pipe hanger delivery; and

?J began a icng series of crgani:nienal changes :c increase .he

engineering capabilt:y a: the site and tneir cen=ci cver it.

I racts cf TJ Efferts

?J's actiens to exer: greater direct inf'uence over the.

engineering cf CPSIS were in respcnse to their percep:1.rs of t'm dual

m' e . , J3'

%-
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problems of escalating engineering costs ard lack of tinely engineer-

ing support of the construction effort. W was faced with the

consegaences of an archite:t/ engineer who was not perferedng ade-

quately either because of inadequate resources er because of risappli-

caticn of these resources.

Many of W's ef forts initially were cenceived with the

! ebjective of raintaining the const.ructicn schedule. Their efferts,

| hovever, were either rot thoroughly ec. aived, under staffed er a
!
|

cecbination of both. Fcr example, ins.allaticn interferences, due to|

a variety of causes ranging from ine:glete engineering before con-

struction proceeding, iradequate design engineeriwy detail, iradeguate
-

j

interdiscipline design review, field enanges, and increasing h~rc

safety and quality concerns, becare the rajcr construction schedule

problem. The effort to resp:nd by bringing :cre engineering responsi-

bility to the site ard changing the organi:ation through evolution

created a 1srge and very confusing crganization. In an ef fort to

raintain some construction progress, W relaxad several of the CA

procedural requirerents. This led to the "At-Plsk" field design enange

iprccess.

C. Preblers in Egineering/Cesign of CPSIS

There were numerous prcolers with the Dgineeringg.esign of

CPSF.S. These include:

Farly Preblems Wirh Egineering and Cesien

V!-20
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The first r.eeting between W and the .~rC in March 1973

addressed the philescphy cf and the need for Cuality Asseance. The

:GC stressed that their early inspecticns 'aculd fccus cn the everall

1.plemenestien of TJ's CA pr:grn, the CA precedures for engineering,

and equipeent p ccurerent.

The January 1974 :GC inspecticn cited TJ for failure to have

a CA prcgra:n that cceplied wita 10 CFR 50 Appendix 3. Specifically,

?J was cited for the fsilttre to assure centrol of design done by oth-

ers. W also was cited for net establishing the pregram as secn as

practical.;

A felle up :.7C inspecticn conducted in March 1974 listed a

"remaining ccccern", the need to make it clear that "all activities

affecting gaality will be in ecepliance with. . . A:s: : 45.2.11."

In July 1974, ?J CA audited GQcs & Hill (?) audi: MH-1)

and identified 34 deficiencies in G&H's CA ranual and 15 deficiencies

in their 1.ple.entatien. In August 1974, ?) regaested Gibbs & Hill

ser.icr ranage-en: assistance := correct the deficiencies prc.ptly in

crder :: avoid t'ra threatened pcstpcnement of the Cc:c'cer ASL3 hearing

whien '.as a preregaisite to the issuance of the Lir.ited Werk Autneri-

=atien. G&H respended and : .e L'A was granted en Cc cher 15, 1974.

Later, TJ CA Audits centinued to call into questien the ef fectiveness

of Gibbs & Hill's CA Prcgre.

C her early engineering prcble s included such basic issues

as the crientatico of the turbine /generater building, the mothed of

calculating the volume of :. e centair.en: building, the te perature of

the ecoling water, and the relative 1cca icrs of the intake and cut-

.
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.

fall structures.
.

Se PSAR was filed in June 1973, and the NPC began maltiple

rounds of PSAR technical gaesticas, which was standard practice for
,

all license appliestiens. Sece gaestions were uniqae to the peticu-

plant, but :rany were generic ard dealt with the tGC's increasedla:

safety and gaality cencerns. The process of answering these gaesticas

was tire consur.ing, anf it often resulted in ecmitrents by the util-

ity as the licensee to change portions of the plant design. These A/E

fir s whien had =altiple nuclear proje::s benefited from their ability [
t

to share technical rescur:es in eveloping answers to generie gaes-
i

tiens, ard to collaborata and p Ovide a joint respense to prtiralarlyi
i

.
,

i

difficul: EC concerns.
Sese rounds of q;estions and answers rese-bled a ne;0:ia-

4

tien process, wherebf the NRC regula:Or/ s:sff posed a set ci abacr-

ral plant cperating cirr= stances to the licensee, and the licensee

den:nstrated h w his design could assure public safe y under these

cire= stances. So licensee prepred his resp:nse and defenfed it.
' The licensee was free to use a vriety of te:hnigaes to satisfy thei

tac. The better prepared and rcre reasoned the respensa, the te::er

the licensee's chances were of having his respense accepted. Se::r.d-
4

ary gaestiens resulted frem ineceplete er inadegaate initial;

i

responses.

Af ter the Constraction Ferr.i was issued, the esign

changes resulting from the STC concerns irposed througn the P3AR round f

| cf gaestions subsided but they did n : s:cp. ~he licensees continued ;
.

to res;cnf to a variety of safety issues identified in regulaterf f4

;

i4

'
i
6

I
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guides, Branch Technical Pesitiens, Inspecticn tnd Enforce ent Bulle-

tins, !mG repcrts and varicus industry cede and stardard revisien

ard interpretaticns.

W.e nucher of specific design regairerents resulting f:ce

j N?c safety ard gaalir/ cencerns had tegjun to increase with the pub-

lishing of 10 CTR 50 Appen:! ices A and 3 in 1963 and 1970, and centi-

need to g:cw th cugh the 1970's ard into the early 1980's. Each N?C'

safe:y and quality cencern 1.pcsed a specific respcnsibility en the

industry. All licensees were i.pacted by changed regaire ents, but as

stated in mG 1055 the licensee respctses to the NFC cencerns dif-

fered m.arkedly. Successful utilities actively ransged the precess of

respense thrcugh a censervative, q;ality first philescphy and th:cugh

a p:cg s:n of anticipating new :20 cencerns by renitering the :30 and
,

industry cede ecW.::res. T*."s f ailure to resperd adequately resul:ed.

I in sericus gaality, ces: ard schedule irpacts.

:
i

Early Engineeri .g and Censcructicn P :blers

:

.

| o Centai -en: Blasting Cverbreak
t

2.e Ccntainren buildings at CPSIS are fcunded en ::ck,

j Since seismic design analysis technigaes are based upcn :ne kncwn
!

! fcurdatien eerditiens, changes to the fcundaticn ccrditiens cculd

invalidate the calcalations which were performed to assure public
,

f

i,
safety f:cm the effects of an earthqaake.

i ne exesvatico fc the centair.-ent buildings required blast-
t
a

ing, whicn was planned to li.ti: rcck breakage in c dar to avoid :cck

V!-23
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breakage beyond the aras needed fcr the containrent excavatien. This

limited breakage did not oc:ur; there were algnificant a cunts of ::ck

breakage outside the originsi intended excavation. To correct this

overbreak, a significant arount of additieral rock had to be rencved

and replseed with cencrete. S:ee additicnal broken rcck had to be

cemented back together through the use cf groct.

Se ta0 investiga:ed the ove: breakage ard cited ?J fc: nc

having Qaality Ass =ance procedures for this a::ivity. ?J ackncwledged

the G.J's c:rrents, but they tock excepticn to the lack of CA prece-

d=es. ?J's v:.ew reprecented a rar:cv interpretation of the :Z

regalations. 2ey argued that excavatice was alleved under the Lir-

1:ed Wc:k Autheri:stien raies. The 130 view represented a b :ader

interpretation cf the intent cf tre reralations, since they felt

blasting could e.ange the seism.i foundation design basis. Therefore

blasting of safety related stru::=es was separate ard distin:: fr:m

"excavation" all:ved under the LA. The : E raled that "blasting" was

a safety rela ad activity and that the reTairerents of a 0:311:7

Ass = ance/0;ality Cent:cl p::q:am for safe y related a :ivities

applied,

o cercrete Place en: Preblers

B:c%n & Poo: Pad rany difficulties with Gibbs & Hill

civil / structural design d:c=ents d=ing the eatly stages of r.n-

stractien. I:xa.ples of these difficulties included;

o Stringen: nuclear grade con:: eta spe:ifications

o Firar density, complexity and design enanges

V:-24



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

,

2/12/88

o Bleckcuts (hcles) lef t in cencrete walls ard slabs due to ;

unavailability cf erledren infc ca:icn.

o Missing ancher bel: Icesticn inf =atien due to lack cf

verder data

tese difficulties impacted B&R's produe:ivity ar4 further

jecpardi:ed the censtrue icn schedule. Furthecere, B&R had net

acceunted f r these difficulties in their plans. Neither had B&R
iplanne:1 fcr the additienal tire reqaired to install Richrend inserts

into the ccncrete ic=s.

Eleckcuts are holes lef: in cencrete placements to accerc-
i

date cer:penents to be installed a a later tira. The bicckcuts : ray be

regaired, f : example, fer equipment fcunds- :ns, er.:e:!ded plates,

ancher belts, ard penet:stien sleeveu. **.en insufficient dos!.p
,

infocatien is available, bicckcuts are pr:vided en dra...ngs; the

bicck uts are ec pleted usi .; grou: ence the ne:essary infccat.cn

(ard ccepenents) beccmes available. This is a acre difficult, tire-

censuming ard ecstly methcd t. an installatien at the time of the

initial cencrete placement.

The nu-ler cf bicck:uts at Ccranche Peak was abnccal.

Ecr example:

"2 ere are ever 4,0C0 bicckcuts cf cne kind er
another averaging approximately 1/3 cubic yard
each."

(B&R dccument attached to
Cc:cber 10, 1978 agenda for
mini surrit reeting.)

21s centributed to tre delays ard everrurs a: Ceranche

Peak. e

t

,
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o Unit 2 RPV Supoort Misorientation

The structural drawings for the Unit #2 RPV support were

developed based cn a mirror irage of Unit #1. Westinghouse inforra-

tien and G&H mechanical and electrical drawings were based co a 180

degree rotatico from Unit #1. This difference was undetected until rhe

Unit #2 RPV Support was partially built in February 1979, 45 degrees

out of position. 7J told the NRC that this misorientation had no

safety significance because the unit could rot Pave been completed in

the erroneous configuration. 7J attributed the problem to "huma"n

error" in the ccordination of Westinghouse vendor drawings with G;H's

structural drawings.

7) overicoked the failure of G&H's interdiscipline design

review prccess to identify the errer. Tne failure to implement proper

interdiscipline design review was a major source of field interfer-

ences.

7J also overlccked .he fact that citing human error as the

cause cast serious doubt cn the proper i. plementatico of the previous

resolution of the deficiency identified in Audit Mi-4, which dealt

with vender design coordination. ( E4-4 was conducted in Cctober 1976

and finally closed cut in March 1978.)

Design Change Centrol schanism Comolexities

Farly in the construction phase of the project the nurber

and complexity of field design changes beca.e a problem. The large

number of different mechanisms used to ef fect a change, and the lack

VI-26
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of emphasis en revising the original drawing, caused a variety of

prcblers.- In 1977, there *ere seven different ways to decurent a

design change, and it was not unccc=cn to find drawings with dczers of

unincorporated changes. The most sericus problem was the less of
'

configuraticn centrol, i.e. , confusico of the design intent leading to

constructicn and inspecticn errors, and impacting the ability to per-
>

) form subsequent interference checks. ':his configuratien centrol cen- ,

cern was expressed in the 1978 MAC report, but it was rot adequately

addressed by ?J.

The volume of design change documents also created sericus

icgistical problers fer dccument centrol, since all safety related

i dccurents, and all cutstanding changes to the decurents, had to be

centrolled and retrievable.

TJ did resperd to some of the ccncerns expressed in the 1977

MJ.C Reperc by reducing the nu-ber of different change mechanists. The

crux of the prcblem, hcwever, the less of ccnfiguratien control due te!

l the lack of incorporatien c2 multiple changes in subsequent revisiens,

! was to affect the project well into the CPRT/ CAP time pericd.

Examples of volume of cesign changes:

150 CE/CD's (Cesign Engineering / Change Ceviacien)

.
700 FPAR's (Field Preblem Acticn Request)

! 26,000 OCA's (Cesign Change Autheri:stien)

! 100,000 CdC's (Cempenent Mcdificatien Card)
'

2,000 Verdor drawings changed by CPPE/td

55,000 C&H drawings changed by G&H
;

10,000 G&M drawings changed by CPPE/MG

1

,
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40,000 O!C's issued by PSE

10,000 BOP Typical Drawings

16,200 Non-safety Related Hits Drawings

(ISAP VI.a.)

The volume of changes became a logistical nightmare. Dobie

;iatley, an ex-QC inspector, stated to the ric that in 1983 the average

drawing had 300 outstanding design changes logged against it, an:1 a

single installation document package given to the field often weighed

two to three pounds. Configuration control under these circurstances

would be confusing, very difficult, and very time-consuming. The

design would be subject to different interpretaticcs, thereby easily

leading to inspection problems.

Desicn Verification - the "At-Risk" Approach
.

Design changes were not an unusual ccurrence at nuclear

projects. Rather, design changes due to design errers, construction

interferences, operational preferences and mc safety improvements,

were to be expected. Experienced project ranagers realized this and

established systers for acceeplishing the design changes while satis-

fying the requirements of 10 CFR 50 Appendix B regardi .g design con-

trol.

"Design changes, including field changes, shall be
subject to design control measures concensurate
with those applied to the criginal design and be
approved by the organization that performed the
original design unless the applicant designates

'

VI-28
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another respcnsible organizatien."
(10 CFR 50, Appendix B)

The traditicnal apprcach utilized in the nuclear industry

for design change centrol was characterized by TU as "frcnt end"

review.

"Teo verificatien precesses have been utilized at
Cccanche Peak. They are the traditieral "front-end"
reviews in which a preposed change is design veri-
fled, approved ard dccumented prict to iglementa-
tien in the field;"

(W Change Paper Design
Verification, dated

12/20/84.)

This approach to design change centrol is traditional in the nuclear

industry because it satisfies the letter as well as the intent of 10

CFR 50 Appendix E.

Pricr to approxirately 1977 cr 1978, indicatiens are that W

utilized the traditicnal industry apprcach.

"All design er change decurents were criginated ard
centrolled by the Gibbs & Hill New York office."

"All initiated changes were transmitted to Gibbs &
Hill fer acceptance. Pasulting revisions cr changes
were subjecced to cceplete Gibbs & Hill centrol
prcgram and WSI approval prict to site issuance."

,

(TU Change Paper Cesign'

verification, dated 12/20/84)

'
Of ccurse, adherence to this design change centrol apprcach

<

meant that construction of a change to a system, ccrpenen: er struc-

ture could not ccemence until formal site issuance of the change,
,

after the change had been subjected to the cceplete Gibbs & Hill

centrol prcgram. If G&H were behird in engineering, or if there were

an inordinate nurber of design changes, there sculd be an impact to

.
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construction due to late issuance of the design changes.

Gibbs & Hill clearly was behind in engineering.

Consequently, someti:ne in the period 1977 to 1978, W apparently made

a decision, later focalized in 1979, to abanden Ge traditional

industry approach for design char.ge control ard to afcpt another

apprcach. 'IU characterized this approach as the "At-Risk" apprcach.

" . . .the other p: mess is called 'at risk. ' The
'at-risk' process or design verification entails
releasing a design c'.ange for implementatico in the
field pri-r to focal interdisciplinary verifica-
tion."

(TJ Change Paper Design
Verification dated 12/20/84.)

TJ described their decision to adopt the At-Pisk approach as
1

a major decision in a papet preparad by TJ for the Cresap, M.:Cormick
'

and Paget audit.

"In October 1979, it was determined that effecti-
veness of Gibbs & Hill providing srall bore hanger
designs form (sic) the Dallas office was rot suf-
ficient to support the project."

". .. Also, at this point, WGT decided to adopt the
"at risk" design change verification program. Bis
was a major decision since it permitted design
enanges, initiated onsite, to be implemented by
craf t prior to the design verification being ccrp-
leted."

(TJ Change Paper Cesign
Verificatien dated 12/20/84.)

The "At Risk" approach a.cunted to a program whereby the

cor:plete design change control precess, in particular the interdisci-

plinary design verification, was deferred until af ter the system,

ccaponent or structure addressed in the design dange had been con-
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structed. In effect, the item was ccnstructed before it was ccm-

P etely designed, centrary to the traditicnal nuclear industryi

ac. c. reach. 'IU's characterizatica of the approach as "At Risk" related

to the pcssible need to mcdify, or to tear cut and reccnstruct, de

item if the design fer the item as-censtructed cculd not be verified.

7J felt that as icng as the forral, systematic and cbcu-

mented interdisciplinary /intercrgani:aticnal approval cycle was ccer-

leted pric to leading nuclear fuel, they * culd satisfy the rcC re-

quirements that the design be safe.

'IU apparently censidered the advantages and disadvantages of

the "At Risk" approach when they adcpted it. The most attractive

advantage was expediting the ccnstructicn senedule. A sericus disad-

vantage, hcwever, which was the fundarental reasen behinf the tradi-

ticnal "frcnt end" apprcach, was characterized by TJ as folicws:

"The dra-tack is that potential design inadequacies
may not be detected in a ti:mly canner."

"The advantage with the ' frent end' de3ign change
verificatien apprcach is the additional assurance
provided that the changes being impleranted have
been thercughly revie**ed and accepted by all
1::pacted engineering disciplines ard that all safety
requirer.ents have either been satisfacecrily incer-
pcrated in, or satisfied by, the design."

(?J Change Paper Cesign
Verificatien dated 12/20/84.)
(e::phasis in criginal)

The prirary drawback of the "At Risk" approach is that cnce

a system, ccepenent er structure has been built, the engineer doing

the af ter-the-fact design change verifica:icn will be pressured to

accept the change.

"The safety concern is that the design verification
t
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process may be expedited, at the expense of comple-
teness and accuracy, in a misguided attempt to
satisfy constructicn schedules."

(W Change Paper Design
Verification dated 12/20/84.)

W was warned in 1978 that the "At-Risk" approach

violated 10 CFR 50 Appendix B, M:SI N45.2.ll and MGI N45.2. MX

provided one such warning:

"The present system of expediting field d anges by
referring design changes to tre original design
crganization for approval after the fact does not
meet the intent of 10CFR50 Appendix 3 ner of M;SI
N45.2.11, which recuire that field changes be sub-
ject to design controls ccamensurate with these
exercised cn the original design. TJGC0 Audits have
already disclosed that the Architert/7.ngineer has
not been reviewing field criginated changes on a
ccncurrent basis, thus the design engineer's com-
ments may be received af ter the sperific conscruc-
tien work is complete resulting in possible less of
design integrity, undue pressure en the designer to
justify what has been done, loss of designer res;cn-
sibility cr pcssible extensive repairs."

(June 1978 Managerent Analysis
Ccmpany Audit Report)

(NCfIE: 'Ihis Audit was headed by J.P. Jackscn of MX. He appears to

be the same J.P. Jackson wir was a member of the
MGI N45.2 Comittee.)

R.B. Clements, TJGCO Vice President - Nuclear, cne of the

only W canagement employees with previous nucler.: experience (Navy

experience, rot commercial experience), testified in his deposition

that he advised W Management that the "At-Risk" approach violated the

intent of 10CFR50 Appendix B. He further testified that he felt the

decisico to use the approach was irreversible, since it was "set in
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stene."

.9.C's 1978 warning abcut "undue pressure en the designer to

justify what has been dene" proved to be remarkably accrate:

"If the studies cannot be ecmpleted by August 1,
1981 and/cr the studies require changes to the
system as presently designed,.then I will cbtain
cutside A/E services fer 'IISI ard G&H's use to
provide engineering review and justification to use
the systems as presently designed anf installed."

,

(J.T. Merritt letter to R.E.
Ballard, dated June 15,

1981),

Mechanical / Electrical Drawincs Preblems

,

;

Iack of early engineering awareness of the magnitude of the

subsequent detailed mechanical ard electrical effort :esulted in

getting a very slew start en issuing constructicn installatien draw-
p

ings in both of these critical areas. -
.

Assignment of engineering responsibility to others for pipe

ard pipe hangers resulted in a cecrdinatien burden. The engineering

and design of pipe, pipe hangers, snubbers and restraints were split ,

amcng several crganizatiers including, G&H New York, G&H Dallas,

Westinghcuse, IM Grinnell-Previdence, IM Grinnell-Industrial Pipe

Divisien, NPSI, Brcwn & Pcct, and Ceranche Peak Project Engineerirs

(CPPE). 'Ihe cecrdinatien burden was extensive, ard the maragement of
,

this effort was haphazardly implemented. Design changes in ore organi-

zaticn often had cascading effects en the work of the other crganiza-

tiens. Preblers with pipe ard pipe hangers plagued Ceranche Peak, ard
!

the inability to resolve asscciated technical issues led eventually to
!
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the Walsh/Doyle Allegations.

Tne decisien to design conduit by system rather than area

also created problems. In an effort to expedite ccoduit installation

G&H abandoned their normal conduit & sign process of coordinating all

conduit in an area ento one drawing. In 1978, G&H began to prcduce

conduit drawings cne system at a ti:ne. This allowed construction to

start earlier, but it exacerbated problers with the installatico of

later systers. Those problers included redundant safety train separa-
|

ticn criteria, difficulty with interdiscipline design review to iden-

tify and eliminate interferences, and confuit and support censolida-

tion.

Interference Problers ,- Early Cecision Nc: To Use Three Dimensional

Model.

Interference problers between ecnstruction ec=odities arise

when the attempted installation of one system (cr component; in an

area conflicts with the existing installation of anothe:: system (cr

cecpenent) in the same space. Interferences arise, fer example, due

to design incensistencies, space limitations, or design changes.

Interferences can be identified in engineering / design by

several different :mthods. One rathed involves interdiscipline 6esign

review, where the various design disciplines coordinate their efforts

and review other discipline's drawings to identify conflicts. Another

methcd involves the construction of a three-dirensional engineering

scale nedel.
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Althcugh the three dimensicnal mcdel may involve a substan-

tial initial expense, it has many potential benefits. Other nuclear

projects used three-dirensicnal scale mcdels ard fcuni them very

helpful. According to the rotes of Mr. B.J Murray's interview **ith

Cresap, McCormick & Paget (CMP), G&H prescsed the use of a three-

dimensicnal mcdel. Mr. M= ray had visited Duke Pcwr Ccmpany's

Catawba nuclear plant, ard he had been favorably impressef with the

benefits Cuke had gained thrcugh use of their ::cdel. Ec'aever, TU

rejected the G&H and Murray recc=endaticn because TU felt the mcdel

*culd be tto expensive.a

A scale redel 'oeuld have been very reipful to TU. Not cniv.

wculd it have been valuable in identifying ard resolving interfer-
i

ences, but also it '-ccid have provided other benefits such as assist-

ing in ccepenent lccaticn ard placement.

Concrete Inserts

tere was an incrdi . ate number of p:cblems at Ccranche Peak

asscciated with anchorages, erbed.ents, Hilti fasteners and Rich:rcnd

inserts. These items are all used to attach cc:rpenents to cencrete

wall: ard slabs.

Early prcbj.e s with safety facters, strength and Icading

conditiens, and questienable field constructicn practices raised

sericus and recurring quesciens abcut plant safety. m re recently,

questicnable ccnstruction practices were still evident.

"24. When necessary as a result of en site
unavailability of bolts of the prcper length, Hilti
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Kwik Bolts may be codified with proper QC witness-
ing, by shortening, rethreading, and stamping the
new bolt length designation. Final Bolt length
shall be the sane as stock lengths as supplied by
Hilti Corporation. ..This note constitutes engineer-
ing approval as per CEI-20."

(Design Change Authorization
7974, Revision 13, dated

3/9/85)

This authorization does not define "proper QC witnessing",

nor dces it address the requirements of the Certificate of Confor-

rance.

'Ihere is another exagle where an electrician reportedly cut

the edge secticn off of a Hilti Bolt and inserted the disabled bolt

into a hole. The electrician had repeatedly encountered rebar as he
i

drilled into concrete, so he was unable to cbtain the correct concre*a

penetration depth. Instead of ccrrectly installing the Hilti, he took

an unsatisfactory ard dangerous approach.
.

"As-Builts"

The hic's IE Bulletin 79-14 required As-Built information to

be factored into the final stress analysis. In the decurents prepared

for the CMP audit W stated that the response to IE Bulletin 79-14

required a rajer effort by CPSIS which had adverse cost ard schedule

in 11 cations. In their defense to the ASLB of the Iterative Design

approach, W also stated that the final design would not cccur until

an As-Built verification of the final installation was approved by the

engineer to the final design. Therefore, it is inconsistent for the

;
:
t

!

| VI-36
l

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



-

i

1

,1

2/12/38 ,

i

i
I

79-14 As-Ecilt effort to have had adverse ard unexpectef censegences

if TU planned to i.~plement the Iterative Cesign approach as described

to the ASLB. The requirements of 79-14 appear to be similar to these

described by TJ required for Iterative Cesign, except for reporting to

the NRC.

TJ's respcnse to 79-14 was done 1. correctly. Consequently,

'IU had to hire Secne and Webster to perform a 100% reverificatica as

part of the CFET effort.

Centrol Fccm Ceilinc

.

Ir 1934 TJ had to <tange the des:.gn of de Centrol Fccm

Ceiling because they cculd neither dccument the basis of the design

nor cculd they prove to t'.e NFC that the ceiling w:uld n:t f all during

an earth @ ake. If the Centrol Fccm Ceiling were to fall, it cculd

cause an incapacitaring injc::y to a centrol recm crerator. This issue

first had been addressed i .197 7; at that tire, TJ decided to take an

unacceptable apprcach to resolve the prcblem.

Fegulatcry Guide 1.29 - Seismic Cesign Classificatica

states:

"The Centrol Recm, including its asscciated vital
equipeent, ccoling systems fcr vital equipment, ard
life suppcrt systems, and any structures er equip-
ment inside c: cutside of the centrol recm whose
failure could result in incapacitating injury to the
cccupants of the centrol recm. ..shculd be designed
and constructed so that the SSE wculd rce cause such
f ailure . "

(Fagulatory Guide 1.29)

(r.cte : Regulatory Guide 1.29 was first issued in
June 1972. The etntrol recm reference was appar-
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ently added to Pavision 2 of Regulatory Guide 1,29 ;

which was issued in February 1976.)
'

In March 1977, Gibbs & Hill sent a letter to W suggesting

the design basis of the control room ceiling should be modified to

incorporate seismic requirerents. In April 1977, W directed G&H to
t

proceed with the criginal design basis but to include seisele embed-
!

ments in the ceiling to allcw for future conversion "if necessary". In

1981 W sent G&M a set of detail drawings which proposed to strengthen

the sicping gypsum ceiling and wall and requested ccrments and con-
.

'

currence. mH concurred with the design sanges. In July 1984, the
,

i
.

NRC began the Technical Review Ter_n (':?!!) inspecticn of Ccreanche Peak,
t

The TRT found:
t'"G&H could not provide backup calculations to sup-

port this redification, nor could 'ILE provide jus-
tificaticn for their position that the remaining,

suspanded ceiling eierents (i.e., the louvered and
acoustic elements) would tot fall and cause an inca- i

Ipacitating injury to operating persennel."
(! SAP II.d)

!
'

|
The centrol room ceiling is another example where W ini-

tially failed to modify the design in respense to a safety concern'
,

identified by the NE . When W finally reali::ed the importance of not

having the control rcom ceiling susceptible to falling on a reactor
;

cperator during an accident, they decided to change the design. As a;
,

; result of their earlier shortsightedness, W nad to accept the delay

and added expense of replacing the control rocm ceiling,
t

!

Preblers Uncovered Iater in CPSFS Histerv|

|
'

,

t

!

i.
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o Unsatisfactorf Pipe succcr Cesien

The criginal design of pipe supports at Cccanche Peak <*as

unsatisfactorf. (The words "hangers" and "suppcrts" are used inter-

changeably.) 'IU was unable to prove to de ASI.3 the adegaacy of de

original pipe supper- design because questionable design practices and

rethcds had been used. Corsequently, the ASG had doubts abcut the

design quality of Cceanche Peak, anf they required an indeperdent

design verificaticn.

''Hewever, based en cur reccrd, '.e ccrsider design

errer to b.= suf ficiently prevalent to requi:2 inde-
penfent means of assuring curselves of de quality
of design of Cccanche Peak."

(ASG Memorandum and Crder,
Ce:erber 29, 1983.)

.

The criginal pipe support designs centained several types of

problems. Scre exa.ples of these prcble s are the following.

Pipe Suppcrt stability - (e.g. pipe displacement within ao

lecse fitting ranger)

Cinched U-Ecits - (e.g.1ccalized c:ress increase due too

hanger)

Richrerd Inserts - (e.g. inadequata safety f acecr)o

Pipe Suppcrt Mass - (e.g. failure to consider weight ofo

suppcrt in analyses)

o Wall-to-Wall and Flect-tc--Ceiling Supports - (e.g.

increased stress due to wall ard flec

i
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displacement)

Dual Strut /Snutber Cesign - (e.g. unequal load distribu-o

tion between me:bers)

The numerous pipe support design probler.3 at Comanche Peak

led to reanalysis of 100% of the pipe supports (a total of 19,261 sup-

ports). As a result of the reanalysis, over 25% (5,500) of the sup-

ports are being physically redified.

o Unsatisfactorv Cable Tray Hancer Desien

The criginal design of cable tray hangers at Comanche Peak .

was unsatisfactory. Knen the design of the cable tray hangers was

reviewed during che Independent Assessment Prcgram, nurarous problems

were identified with the design. As a result, T.' decided in June

1985, to perfo: a 100% design verification of nuclear cable tray hang-

ers. TJ selected Ebasco Services, Inc. (Ebasco) to verify the design

and to reanaly::e the cab:.e tray hangers in Units #1 and #2; the Unit

il effort was expanded to include Impell in late 1985.

The cable tray hanger designs contained several types of|

|

| problers. Scme examples of these probiers are the folicwing.
t

|

Sending Stress - (e.g. offset 1 cads due to cable ando

flare retardant weight)

Cesign of Colt =ns - (e.g. buckling due to inadequateo

slenderness ratio)

Bolt Holes - (e.g. reduction in plate strength due too

excessive bolt holes)
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o Cable Tray Hanger Weight - (e.g. failure to censider

hanger weight in performing hanger

analyses)

o similarity - (e.g. dissimilar ccepenents assumed to be

similar for purpcses cf analysis)

o Safe Shutdcwn Earthquake Leads - (e.g. inapprcpriate

: applicaticn of Cperating Basis Earth-

quake (CBE) leads instead of SSE
|

1 cads)

o Natural Frequencies and Resenance - (e.g. incorrect cal-

culaticn of natural frequencies inval-
:

i

idated earthquake analysis)
,

; !
t

;

The nunercus cable tray hanger design problems at Ccranche I
,

I Peak led to reanalysis of 100% of the cable tray hangers in Unit il

(4,352 hangers); cver 10% (512 hangers) are being mcdified. In Uni

$2, ccqarable design analysis and mcdificatien may be required.
,

!

o Unsatisfactory Ccnduit/C nduit Supoort Cesien

The criginal design of conduit /ccrduit supports at Ceranche

Peak was unsatisfactory. it.en the design of the ccnduit/cenduit

suppcres was reviewed during the Independent Assessment Prcgram,

nurercus prcblers were discovered in the design. As a result, TU

decided in Cctcher 1986, to perform a 100% design verificatien of

nuclear conduit supports. TJ expanded the work sccpe of Ebasco to
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,

include verificatico of the design and reanalysis of 100% of the

conduit supports in Units #1 and #2.

The conduit support designs contained several types of

problers. Some exagles of these problers are the following:

o Tersional Stress in UNISTFJ.7P - (e.g. failure to heed

manufacturer's reccmendation)
4

Therrelag en Corduit Supports - (e.g. failure to consider -

o
i

heavier weight of sqaare insulation)

o Grouted Penetrations - (e.g. failure to perform support-

ing calculations for assun tions) |

o Ancher Bolt Prying Force - (e.g. failure to censider ,

prying forces en ancher 1:cits) :
,

o Safe Shutdcun Earthgaake Lcads - (e.g. inapprcpriate

applicctico of OBE leads instead of

SSE loads)

Rigid vs, Non-rigid Ccnduits - (e.g. substitutim ofo

srall conduits for large conduits
i

1

j withcut addressing rigidity)
;

Dynarde Ag lification Factor - (e.g. failure to apply' o

correct earthqaake forces)
:

The numerous cerduit support design problers at Coranche

f Peak isd to reanalysis of 100% of the conduit supports in Unit il
4- (aperoxirately 7,000 seismic conduit supports and approximately 75,000

non-seismic conduit supports). The nurber of conduit supports requir-

irg mcdification is still being researched.
1
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o Unsatisfactcry h/AC Cesien

The criginal design of the heating, ventilating and air
I

ccnditioning (hvAC) system and hVAC duct suppcrts at Cccanche Peak was

unsatisfactory. When the design of the hVAC systems was reviewed

during the Independent Assessment Pr: gram, numercus problers were

discovered in the design. TIPA identified HVAC system design preb-

lems; CYGa identified hvAC structural prcblems. As a result, TU -

selected Ebasco te verify the design cdequacy of the hVAC systems and

to verify tha design adequacy of 100% of seismic hvAC ducts ard their

supports.

The HVAC design centained several types of prcblems. Scme

examples of these prcblers are the folicwing: ;

o Heat Icad Calculatiens - (e.g. failure to censider all

:
'

heat scurces)

o Equignenc Specif.ca.icts - (e.g. SYAC equipment specifi- i

t

catiers conflicted with suppcrting
|

design calculatiens) i

o Transverse Cuct Joint Integrity - (e.g. failure to apply

duct joint leading conditicra)

o Anchor Bolt Extedrent Length - (e.g. incorrect censider-
,

atien of embedded length due to cen- |

crete tcpping ccat) '

o similarity - (e.g. dissinilar ccepcnents assumed to be

similar for pur;cses of analysis)

Cesign of Columr.s - (e.g. buckling due to inadequateo
1

i
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slenderness ratio)

The numerous EE design problers reflect misapplication of

basic design cencepts; additionally, these problers led to reanalysis

of 100% of the EE seised.c duct supports in Unit #1 (approximately

4,000 suppcrts). The number of mcdifications regired is still being

researched,

o Unsatisfactorv Electrical Systers "esien

The criginal design c,f elec=ical systers at Co anche Peak

was unsatisfactory. Pr blers with elec=ical design were reccgnized

as early as 1977, but the NPC Construction Appraisal Team (CAT) indi-

cated the need for an independent assessrent program in 1983 ohen the

CAT identified cable separation proble s. 7J selected TIPA to perform

an indepeMent revies of the elec=ical syste s. When TIPA found

numerous discrepancies in the design, TJ selected Stone & Webster

Engineering Corp. to verify the design ade g acy of elec u ical systers.

The elec =ical systers design contained several t3 pas of

problers. Some exa.ples of these problers are the folicwing:

o Ele:trical System 'asign Calculations - (e.g. incorrect

assu,ptic.s ard nure cus rathematical

errors)

o Ccmputer Prcgram Validation - (e.g. lack of validation

procedures ard improper identificatien

of calculation printouts)

VI-44
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Ecpiprent Specificatiens - (e.g. equipeent specificationso

ccnflicted with calculatiens and with

nareplate ratings)

Electrical Indeperdence - (e.g. failure to satisfy singleo

failure critericn ard interacticn with

rcn-safety systers)

o Electrical Penetratiens - (e.g. electrical penetratiens

did ret cenply with design require-

cents)

Paverifica.icn of the electrical systers has required an

extensive effert. ?.e nurber of ecdificatiers required is still being

researched.

Walsh/Cefle CASE Allecatiers

Mark Walsh and Jack Ceyle, two engineers who wrked in the

site engineering crgani:atien, testified before the ASI3 in the hear-

ings en Ccranche Peak. Messrs. Walsh and Ccyle had the following 19

bread areas of cencern:

1. Interface between pipe suppcrt design grcups.

2. Interface between pipe support design grcups ard pipe

stress analysis crganizatiers.

3. Cesign analyses for Richrend inserts and Hilti bolts.

4. Differential therral expansien effects in pipe supports.

5. Differential ther al expansico in wall-te-wall, ficer-to
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-ceiling, and floor-to-wall pipe supports.

6. Stability of pipe support designs.

7. Use of U-bolts in pipe support designs.

8. Icading due to seismic acceleration of pipe support4

st:"JCtures .

9. M=ent restraint and local pipe stress due to welded
i stanchions.

10. Ocflections and local stresses in pipe support strac-

tures.

! 11. Consideration of friction loads.

12. Ccasideration of kick loads.

13. Mcdeling of wide flange :rmbers as infinitely rigid in

torsien. ;

14. Effects of cold forming on ductility of tube steal.

15. Operating condition leads appear to be in error.,

16. Welded stepped cennections, fillet welds and skewed,

| welds. f

||
r
i 17. See:1cn property values utilized by Pipe Support

>
T

Engineering.

18. Support pads welded over girth welds. !
:
t,

i 19. Carage to pipe supports during hydrostatic testing. i

The allegations brought up by Walsh and Doyle were a :ajor
i

; motivating facter behirri the reinspection / reverification effort. While |

not all of the allegations wre judged to have merit, enough of them,

were unanswerable that W's credibility was severely affected. ;
, t
! .i

Y
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CAT,- ASG and T Fi xiines

te allegations and a series of investigaticns raised seri-

ous questiers abcut the adequacy of design ard constructicn of Cem-

anche Peak.

W.e NFC perfcced a CAT inspection in early 1983. W e CAT

team identified nu=ercus prcblems ard cencluded:

"It is the pcsition of the Corstruction Appraisal
Team that the results of this inspecticn indicate
several ecnstructicn prcgram waknesses."

'

(NRC letter to W dated
'

4/11/83)
:

The CAT team resui:s and the inability of TU to address the

Walsh-Ocyle allegatiens, cenributed to the ASG cenclusicn in Cecem-

ber 1983 that an independent third-party review shculd be perfcced en
!

Cemanche Peak.

"The Licensing Ecard finds that the applicant has
,

not demens=ated the existence of a system that
prceptly cecects design deficiencies and has ret
satisfactorily explained several design questiens
raised by the intervenor. The Scard suggests the
need fcr an independent design review and requires

i applicant to file a plan that : ray help resolve the
' 3 card's dcubts."
i

(ASG Memorandum ard Order
dated 12/28/83);

The Technical Review Team (m) established by the NRC began
' an intensive ccsite review effort in July 1984. The purpcse of the
,

review was to allcw the NFC to reach a decisica regarding the licens-

ing of Cceanche Peak Unit 41. The ensite effort cevered a nu::ter of,

areas, including allegations of irpreper constructicn practices.;

|
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:

The PRC issued a series of three reports (9/18/84,11/29/84, >

,

and 1/3/85) which addressed the results of the TRT investigations.

The number aM severity of the problers identified by the TRT were a

rajor influence cc W to conduct the CPRT and CAP.
.

CPRT findings

As a result of the issues raised by the external sources
.

(i.e. SRT, SIT, CAT, CASE, ASL3, TNT, etc.), W established the Ccm-

anche Peak Response Team and the Corrective Action Program . This ;
,

effort eventually involved hiring several outside etcsulting firra to
.

verify, reanalyte and/or redesign virtually every safety related ,

design feature of Cccanche Peak. h*nere iters were fourd to be poten- :
t

tially deficient cc a systematic basis, statistical verification tech-
'

;

"

nigaes were used. Two significant results of these statistical tech-

nigaes were the 100% engineering reanalysis of safety related piping
;

systers and the necessity of the Post Construction Hardware Verifica-

tien Prcgram. ,

i

In light of the great numbers of problers which ccearred
;

'
,

/
over the history of Cecanche Peak, and which ultirately led to the

a

:
.

CPRT and CAP, it is astounding what was the perceptier. of W top ran- }

\

.

agement. As expressed by Mr. Brittain, both the CPRI' and CU were!

!- . .

| unnecessary for a functional, safe plant, although they were a practi- *

'

cal necessity to get an operating license.
|
|

!
t

I The Evolution of Field Engireeri:ta
i

'

|

|
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An analysis of the evolutien of the field support effort

shcws W's lack of understanding of the breadth of the prcblems con-

frenting them.

A project with engineering enly slightly in frcnt of con-

structicn requires a large cocrdiraticn effert. W did not anticipate

that, ror did they anticipate the need for a large site engineering

effort. They enly reacted to the constructer's prcblers.4

s

The History of the GH Dallas Office

4

The Gibbs & Hill Callas Office was cpened in June 1977, to

provide support to C25 5. G&H established a Field Cesign Support

Grcup and a 5:all Scre Pipe Hanger Cesign Grcup in the Callas Office.'

Although the Callas office was cpanef with the apparent
;

approval of W upper canage-ent, Mr. Jce B. George apparently dis-
,

agreed with its establish::ent. Cn March 6,1978, Mr. George wrote an

interoffice meno cutlining his trip to GH in New York. In it he

wrcte:
;

".. .I have discussed in detail the GM Dallas Grcup
i with Ken Schepple. I told Ken that if I were taking

! the decisien, tcday, I wculd ret put the Cesign
Support Grcup in Dallas, but instead at the Site. ..
I have requested that GH do not add any additicnal

:
; peepille to the Dallas staff uniera we ecccur that

this is where we want them."j
r

i

1

ne need to increase the en-sita engineering was teccming
I

| particularly acute in the su. :ner of 1978. Mr. Gecrge sent a memo to
i

-
.

f
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Roy Gordon, Gibbs & Hill President en August 26, 1978. In that re:no,

Mr. George stated:

"I need imr.ediate help and attention f.:om all Gibbs
& Rill officers and managers to staff our CPSES sit:
engineering group and above all, Bob Murray's inter-
ference group is key to meeting schedule. I am
attaching his needs as outlined in the attached
letters. I have been informed tcday that G&H is
having problers in getting heavy weight engineers to
accept these pcsitions due to our not furnishing
transportation and ledging during their stay at
CPSF.S. Please be informed that this is a negotiable
item. For exrple, I would be willing to provide
pool transportation ard apart:nent icdging for one
year to eighteen cenths for qualified candidates for
the openings."

"I am appealing to the top for help as time ses ret
permit me to go through channels."

On Septerber 14, 1978, Mr. George directed all field gaes-

tions to be sent to New York, effectively eliminating the need for

this Dallas group.

In responding to Mr. George, Mr. Ken Schepple, Gibbs & Hill

Vice President, stated:
>

"... We are concerned that the instructions issued
in your mercrandum will 1:: pact adversely our ability
to support CPSF.S field cperations. These instruc-
tions were issued withcut pricr discussicn with any
of the G&H ::anagerent and, therefore, gave us little
cpportunity to plan for the obvious concerra that
me:rbers of our staff ray row have. We regaest an
early cpportunity to review with you both tle effec-
tiveness of our Dallas office and the full signifi-
cance of your regairements."

...this office has resolved ever 1200 CPSFS field"

gaestions referred to it, ard this turnarounf was
a:complished with dispatch and at a lowet billing
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rata than cur New York office."

"In cur cpinien, this ratter is a policy decisien
that deserves further discussicn. .."

Mr. Cecrge did rot reverse his decisien, and several .erbers

of the Callas Field Design Suppcrt Grcup were reassigned to the site.

The Small Ecre Pipe Supper: F. anger Cesign Group '*ns described as

"ineffective" in the CMP Audi: respcnse; it had been transferred to

the site in Cctcber 1979.

Establish-ent of de Callas Office was shcr: sighted. Teen-

ty-eight :ncnds af ter it had been established, it was disbanded, ne

reverent of the engineers to Callas, and then to the jcbsite, is

ancther exa.ple where ?J did nce 2crcughly evc.luata and then felicw

thrcugh en a prepcsed ccrrective action.

In centrast to the Cmanche Peak experience, in the :nid to

late 1970's the larger Architec:/hgineers had develcped site engi-

neering capabilities in a de'.iberate and focal manner. Stene and

Webster Engineering Corpcratien, fer exa, pie, which also is playing a

cent al role in the C?r/ CAP, develeped a field engineering extensien

office kncwn as the FX0; the T.<0 had ccqlete Quality Assurance prcce-

dures as well as f:=al rededs to effec field design changes expedi-

ticusly. Ibasco Services, Inc. had a siellar crgani:stien, which '.as

called Ebasco Site Suppcrt Engineering (ESSE) .

Budcet Directives and Irract tren the croject

An analysis of the budget -directi*tes issued by TU shcws

VI-51
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adverse inpact en G&H's ability to prcperly execute tre engineering
i

requirements of the project. Exa.ples of these actions included: cash

ficw rd budget restricticr.s; pressure to redum ec=puter usage in-

cluding pipe stress analysis; refusal to reccgni::e agulatorf scope

increases; reducticrs in G&H's secpe by assigning responsibilities to

others without aiequate oversight; and inte=inable disagree ents

about personnel expenses such as relocation, transpcrtation, per diem,

etc.

*

7J's decisions to curtail the engineering h:dget centributed

to the inability of G&H to provide sufficient nu-bers of engineers ard

to supervise them ef fective1"z in crder to ec plete the en=ineerinc.
i en tire. Although 7J's decisions are s:ce of the rect. causes behind

the r.iny problers wnich exist at Cccanche Peak, it is clear that they

have not been so identifief by ?J.

m .e ,
W4 s a.
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VII. CCNS~~PL*CICN CF CCWlCE: PEAK

Prior to seccming de construe:cr cn Cceanche Peak, Brcwn &

Rce (B&R) had cniy very li.mited experience in nuclear const ructicn.

Althcugh S&R had cens:ructed fossil fuel pcwer plants in the past uti-

li ing their- "cpen shcp" cen:rac:cr apprcach, the Brunswick project cf

Carclina Pcwer & Light Cc. ( so Eciling Water Paacters each rated at

790 megawatts) represented deir cnly nuclear experience.

A. Planninc and Centrol of Constructicn

E/clutien cf 3:p m j Rect (ELR) Centrac:

?.e crigir.al centract her een ?J and B&R was dated February

29, 1973. The centract was ces: reimeursable plus a fixed fee in the

arcun: of 55,746,000. The fixed fee was based en a prcjected tc al

ranheur expenditure by S&R cf 12,500,000 manheurs. Key milestene dates

were stipulated in the centrac: as felicws:

1) Start site grading 12/1/74

2) Star: x cili:a:icn at site 5/1/75

3) Star: fcunda icns 8/1/75

4) Celiver/ cf Uni: 1 reacter vessel 4/1/77

5) Ready for Uni: 1 cold functicnal test 2/1//9

6) Uni: 1 fuel leading 5/1/79,

7) Unit 1 Ccmrercial Cpera:icn 1/1/80

VII-1
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8) Delivery of Unit 2 reacter vessel 4/1/79

9) Ready for Unit 2 cold functional test 2/1/81

10) Unit 2 fuel leading 5/1/81

11) Unit 2 C emercial Cperation 1/1/82

The fixed fee covered B&R's pr0 fit, certain hece office con-

struction ra agement services, c:her general overhead items, and the

"cost of defe::ive work to the extent described in Article C-5 of the

General Conditions".

Contained within the contra : were two incentive previsions

for B&R. The first was a labor saving perf0rrance incentive based en

an estimated base ranheur targe: of 12,500,000 ranheurs. These ran-

hours included bcth caneal and non-ranual labor. Sis should be par-

ticularly noted since ranual lacer was n:: segregated from non-ranual

for this incentive. It should also be ne:ed tha: there is a pc:ential

danger in this type of incentive; if ranual labor produe:ivity is

icwer than expe::ed, ncn-ranual labor, including supe:visien, could be

decreased as a percentage of :::al laber in an atte.p to mee: the

ranhour target. The penalt- cr bonus for this incentive was to be

calculated outside of a 5% band of the final target ranheur n=ter.

Fc: actual ranheur everruns in excess cf 51 above the final base

target ranhour nu .ber, the base fee would be reduced by 25% cf the

cost of the overrun up to a total reduction cf S2,000,000. The bonus

side would be calculated in the sa a fashion for underruns below 5% of

the final base target canheur n=cer.

W e second incentive was an escalation centrol incentive

...v.,
W4* e.
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based en an average manheur dellar rate established fer each calerdar

year. The actual ces: for each year **culd be compared to the escala-

tien centrol ces: ard the differer.ca wculd be calculated based en the

total nurter of manual ranheurs 'acrked. If the difference represented

an cverrun in actual cest, S&R wculd credit ?) with cne-third of the

difference. If the difference represented an underrun in actual ces:s,

B&R wculd be credited with cne-half of the dif ference. There were no

lird:s established fcr either de bcnus ce penalty in this incentivo.

Mest of de supplements to S&R's centract were miner in

natre and shocid have been cf little er ne consequence to eneir

everall cerfer ance. The ene exceptien to this was Centract Sepplemen:
. .

Crder Nu-ter 7 dated June 17, 1977. The base fee .as increased to

S11,500,00 based en a revised base manheur carge: cf 25,360,590 man-

hcurs. It shculd be noted :na: this new manheur figure came cut of :ne

Cefinitive Esti ate develcped in Cererter 1976. It shculd also be

noted tha: the base manheur target mere dan doubled f::= :he criginal

centract. Centract Supplement Crder Nu-ter 7 increased the

bcnus/ penalty a cunt for the labcr perfer ance incentive : a maximum

cf $3,000,000, but it elimina:ef the escalatien centrcl incentive.

A B&R cf fice merc da:ed Neverter 17, 1976 indica:3d enatB&R

hcc earned an escalatien cen:rci incentive credi: of 5321,385 to date

in 1976 and had ear ed a credit of $341,191 in 1975 wnica had rce been

approved for pay en: by TJ. "U aquested tha S&R step spending time

en secpe and quantity changes in late 1977.

"Paducinc ces: and estirating grcup by 251 er redi-
recting their activities to prcductivity track-

VI!-3
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ing ..let's agree en h w the estimate should be
u: dated. I suggest we are trv. in- to make the esti-v.

rate : o accurate and for what.. 3&R is still draw-
ing up so called d cumented PSA's. ..Tney mus step
wasting their ti.e in this canner.. . "elease keep in
.. 4 ~4 *".a *. *".e ta . e *. .'s' a. w.i l.' be .e. r. . .' a ~..~.d. . . "..

(hamo frem J.S. Ge:rge to
H.O. Kirkland dated Decem-
.e %, , ,9<e)w

. .

"he change in the base manheur target autheri::ed by con r.ic

Supplement Order Nurber 7 was evidence that the s Ope of constrw :icn

work had significan ly increased en CPSIS. There as also additieral

evidence tha: the base ranheur target for B&R would increase.

"Tne project Definitive Esticate transmitted to us
Januarv. 11, 1977, bv. Br:wn & P.oc has so.e 0:0blems-

.

of considerable ragni ude. .. Generally the estima: Ors
. . w0r.: ex:ertence and trends throughne ar0.e :

. .

usec t. e . .

late su rer; since :.a: time, the production has
dra atically worsened to rake the es. irate unrealis-
tic for the safety related work. .. wculd expe :
the perfc=ance would worsen er rerain the sare

a .w . ., a , 4 ._. .r ~ e _. s .w.e .a c 4 ..,. c ., , ,.e .~. , a , . .4 w
, .. . ..s.. . . . .. .

c.e c,n..,.e._. . ..s.. ,. 4 ,n .4s me , c.4.,:.4. 3.........,ew
, .. .. .

is a credibility problem now for this area (piping
and ele: rical) wnien is greater than the concrete
work. The lacer contingency in the es: irate will
not cover the anticipated concrete construe:icn
everrun whien presents a., arm for the res: of the

- . s. . 4.. .c.4.a.. .w, a..~. a...-. 4....w. .a.4.,s vp. .. .... .r.. .

e s ..i .. a .a. .# .- ~.a....'".. ~4 ..e an.d .i . .a. .# .# .' .d a. a.~/ .i s ~.0cy . . ..,

Icw if we are to make schedule."

(G.B. Cra .e me. c 00 L.F.
Fikar, dated January 21, 1977)

' n a c^ s ,. - a. .i ..'~. ' . s a " .* e '." s '. .i .x c. 4 .# ea. -..2-~., ".e .- a. .is a
. .. .. .

.. . . e

correlation between the sec.te of werk and ne fee a-cent. Sic,nificant

changes in scope nc= ally result in adjustments 0 the fee, as

I de cnstrated by Contract Supplement Crder Nur.cer 7. Ccvernment cen-

struction con:racts and res private se::Or e xcercial cons: uctica

4

h
;

|

.('e. wv.. 1

)
,
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centracts allcw the centract:r te earn a fair prefit ard recever

reascnable everhead cests en ccnstractive changes. A prudent cen::ac-

ter **culd be e:<pected te keep track of secpe ard :anheur changes te

its centract. This apparently was the intent of the centract between
'

B&R ard TJ.

TJ's acticns and directives te B&R af ter June,1977,

strcngly indicate tha: TJ was not fellcwing the intent of the con-

tract. J.B. C+ rge's desire te negotiate the target fee was clearly

not in cenf:=ance with the intent of the centract. TJ's actions

relating tc the implementation and centrcl of S&R's centract cculd

have centributed tc the attitude problems ard cenflicts te: ween TJ ard

B&R.

Cevelectent ar.d Imclementatien of Cctstructicn Schedules

~he initial scheduling efferts en Ceranche Peak were cccrdi-

na:ed thrcugh Gibbs & Hill. 3r:vn & Rect previded :ne input fer cen-

s -". .- . .i . . . '.-". . ". 4 A. c . c a r. ..- ' .e v'eva. .' ctre.n . c.' ~' .e c"e . .' .' .' v.-^ 4 e. .y. . .. .

schedule. It was not until af ter the Cefinitive Estimate was deveicped

(Cece-ber 1376) that an in:egra:ed project schedule was addressed in

. w. .e .4 .,. . w: .3. 4.. . . * e . . s s". .ed u.' e a e = - a. . ..' v. a . . =. .~. e~ ad .ce..,y... .o g.s -
. , r-

inecrporate input frem engineering, censtracticn and star:-ep for the

first time en the prcject.

"Cn Febraary 21, the integrated schedule fer Uni 1
and Ca r.cn was hard carried te T.'SI. Bis schedule
interfaces engineering, precurement, ccns traction,
ard start-up. An analysis will be ecmpleted and a
cenclusive reper: issued en Uni: 1 and Ccr.cn arcund
the middle cf March,1973."

VII-5
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(3&R Monthly Precress
Report, February 1978)

B&R cocrdinated the input for this schedule and was

responsible for its creation and raintenance. It should be rcted that

the fuel load date for Uni: #1 cf August 1980, represented :Pe exten-

sien made in Oc Ober 1976, 2e Unit 2 fuel lead date was extended to

August 1982 in March 1977.

By late 1978, it had becore apparent that Unit 1 was

delayed.

"On Decerter 7,1973 during the Mini-Su=it M.eeting
it was discussed tha: the beginning c# c-=- "p will
te several enths late. ..Cn *:ecerter 3,1975 M.r .

Fikar discussed this and the pessible delay in
ge::ing fuel leaded in Unit 1 in August, 1980 with
the top Texas Utilities officers. The delay was
unacceptable and direction was given to take all
steps possible to avoid a delayed fuel lead of Units
1 and 2."

(Me o fr:m J.B. George to
H.C. Kirkland et al dated
Cecember 16, 1975)

In early 1979, af ter TMPA had signed the Join: Oc.ership

Agreerent, the fuel lead da:e for Uni: 1 was extendef to March, 1951.

D e fuel lead date for Uni: 2 remained unchanged a: that tir.e. In

early 1979, the integrated project schedule was still in use. A ma;,cr

effort was made by 7J free 1979 into 1930 to rcve into a systers

ccepletion and turnover rede.

"Engineering should canage work priorities to sup-
port start-up schedule."

VII-6
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(Pemo f cm J.B. George to
H.O. Kirkland et al datef
Cecerter 16, 1978)

21s precipitated a decisien in May,1980 to abanden the

projee: GM schedule and prcceed with a total start-up schedule.

,

"2 e official startup schedule with system priori-
ties and tegey fer all critical ccc cdities will se
all wrk activities by 5/30/80 at the latest. There ,

will be rc need for further.GM activities af ter
this date."

(Memo f cm J.B. Cecr:e to Jim
Bacer et al dated May 1,1930)

TJ preceeded under this schefule fcca: until May 1951 when

TJ raragement cpted to develcp a detailed project schedule ence again.

"To e:gedi .a system turncvers in an ef ficient,
cederly fashicn, it is reccgni:ed tha: : de:siled
project schedule fer all g cups is 1. perative."

(Memo frem J.T. Merrit: :0
discributien dated May 20, 1931)

In September,1931, the Uni: 1 raster schedule was

accelerated by redifyir.g icgic and eliminating certain ac:ivities.

Engineering buy-cff ard future pipe rewrk activities aere deleted ard

other activities ere overlapped.

"The Uni: 1 Paster Schedule can be accelerated if
specific asseptions are made.. 2e Area Panagerant
Planning & Scheduling Grcup will identify the ' Tie
Points' between Engineering /C nscrection Schedule
and Start-up Schedule. . . Curing the identification of
Tie points it may be necessarf to use parallel
icgic...' Engineering Buy Cff' and ' Piping future
rewerk' will be deleted frem the ecnstruction

VII-7
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icx;ic . "'

(Nelsen Smith ne o to Jchn
Merritt dated September 11,
1981)

"The ' Accelerated Schedule' icgic is based en the
following specific conditions and assu. e---

tier.s. . .aletion of ' Future Rewrk' fer piping,

large hangers, condui: ard conduit supper:s; caly
'Decumented Future Bewerk' remains in :ne
icgic... wire ard cable will be pulled when 20% cf
conduit is installed. Whien meens tha: the conduit
will be installed en a selected basis... Hangers
identified in the "HITS" cy :ne fellcwing:

. . ...sterial Shcr: age-Current Group' . . .will be' "

deleted."

(Nelson Smith me.-c to Jchn
Merritt dated 9/15/31)

This schedule lasted until Januar/ 1952 when a "new" sched-

uling apprcach was developed.

"As discussed, 3. J. Marray is responsible for
ccr=unica:icas, correspondence and develc; rent of
the new scheduling appr:ach whien will include rc:
only engineering, constractico ard precurerent
respenses but also startup. Tne new schedule should
have heavy involve.-en; f rem R. E. Crp."

(Me c fr:n J.T. .varri::
to discributicn dated Januarf 11, 1982)

Prior to its abanden.ent in 1950, there had been a project
,

schedule which atte p;ed to integrate engineering, precureren: and't

construction; the proje:: raster schedule develeped in 1951 pur-
I portedly ha:1 heavy input frce st. art-up. '

i

?

Construction Status Versus Schedule
.

1
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| The Limited Werk Au:hcri::a:icn (LWA) was issued en Cctcber
i
t

17, 1974. The LWA allcwed 3 :wn s Fcc: ec begin werk en terpcrarf

reads, facilities ard ecr=unicatiens. Threugh Neverher 1974, soil and
4

lecse rcck excava icn was ccepleted dcwn to the surface of hard rock

a: the plant site an:i rcck b'asting started. Clearing, grubbing, ard ,
j .

excavatien had star:ed in the area of the Squaw Creek Cam. The Cen-

structicn Pe =d: (C?) was issued in Cecerter,1974, apprcximately

three ecn:hs ahead cf schedule. This prcepted TJ o advance cens:rac-
,

tien star: dates fer the reacter building, safeguard building, auxil-
,

iar/ building, turbine building, and ser/ ice water intake s:ructure.
>
.

,

"Scb advised that ?JGCC wishes : take maximum
advantage cf their early receip: cf a ccnstructicn
pe=d:.. .ty advancing ccnstrue:icn star: dates fcr
reac:cr bui'. ding, safeguard building, auxiliar/
building, turbine building, ard service water in ske
structure. T'JS; regaes:s na: schedule be advanced
tw rcn:hs in all of these areas...C&H fel: that
sucstantial imprcvement in tne CPSIS schedule eculd

<

i be achieved by initiating rebar fabrica:icn en the
basis of preliminar/ engineering drawings. . ."

(::ctes of telecen be:.een Eco
Hic:c.an and R.E Herst.er er.

dated Ce:ercer 20, 1974)

Excavaticn fer the pcwer bicek building fcurdaticns r

centinued during early 1975. By .vay of that year, rebar placecen: had i.

started fcr the Uni: 1 Ccntairrent fcurda:icn. In : .e June,1975 S&R

progress report, it was rcted that a new six rcnch schedule wuld be

develeped to reflect the B&R adjusted plan of wrk inccrpcra:ing the
,

engineering slippages identidied in a June 30, 1975 meeting with C&H.
.

No official changes were made to the everall schedule, hcwever, until
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October 1976.

First safety-related concrete was placed during July 1975,

in the rea::cr cavity foundation : rat. Concrets ',crk preceeded close to

the overall c=ulative placemen: targets until early 1976 when renthly

progress began to fall behind schedule. Concrete prcgress faltered

cons!derably in May,1976 and by August, 1976, S&R was approxima:e1

seven ecn:hs behird schedule. 3&R experienced prcgress problems during

the previcus winter due to difficulties with the winter concrete mix.
,

serious CA/CC prcblems with the Unit 1 Centairinent ma: also signifi-

cantly impacted progress. The progress of cen: rete was an important

fae::: in ackncwledging the Unit 1 fuel lead delay in October,1976.

During the la :er par: cf 1976 and earl 1977, structural

prcgress centinued with the erectico of the contair.ent liner, con-

crete walls and slabs in the auxiliary a .d safeguards building, and

structural steel in the turbire building. In early 1977, S&R began

listing piping and hanger delivery dates fr rn :TT Grinnell as an area

of concern. '~ne need to finali:e the cable tray support system was

also being noted. A: the sa .e ti.e, drawin s being received from G&M=

were tco illegicle fcr construction use.
1

I

I

"Orawings received Om G&H tra; are ::o illegible

for construction use."

(S&R %:nthly Progress Reper:
January 1977)

In March 1977, the scheduled Unit 2 fuel lead date was,

delayed until May 1952. Cverall project completion stood at 25.9%

|
with the a :ual prcgress line appearing close to the targe: en the

4

!
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percent of total jcb cceplete curve. Ecwever, Uni: 1 prcgress against;

tire was not isolatef, which made it difficult to de: ermine ce exact

schedule status of Uni: 1. A review cf the project m.echanical and

electrical status at ea tire indicates dat prccess pipe installed

en tegcrary hrgers had cnly recently started in the Uni: 1 turbine

building.

m,. e . .s. .e c . 3 2, e s , Cn.3./ ...4 c .4 . e w .a 3 4 n w.4..g 1.is a.3 3 a.
-

.y oe,... w .y oa .. . r

tien was in pr:gress in the 'cwer elevatiens of the auxiliary build-.

.

ing. The .orciec was still rc: clcse to going into a bulk rechanical,

ard electrical installa: ice cde. Cne basic reascn fer lack of

expected progress was ea: 35.. had reduced c a1 manpcwer en the

crcJect in .v v.1977 in resper.se to a ?J request for a fiscal year 19734 a
.

567,000,000 cut in the .cre.dec: budge:. In Neveder 1977, faced with a

cro.iected slic. fer the set i .g of the NS33 vessels in de Uni: 1
.

.= . . =. . a. .- a . u. .'
c~.. . .3.4 . ..e. . . .' . .r . .v a f ' o. e 'o L. . . .' '. ,'u ' y ' o, s 0' , "4'. t A .' . r.. . u. a 4., . w. .

i,
cr: gram cf extended hcurs ani :4 shif acrk to achieve N333 vessel
-

sets bv. .vav. 1973.

1

1 n r..e .s ,. 4 . ....... e.c,e..e 3.4, 12,<< . .o. ..ns. .c. 4 cn e.:. r.
1

.

. . .. - .. . ..

will be expa .ded to :w shif ts, six da"ts c.er week,
2. W ct. . e. s..44...".. . r...

(.v.emc f r m J . T . 43 rr it t , J . S .
C+ rge and H.C. Kirklard to 7.:31/3&.VG&M dated
Never.er 7, 1977)

"*he Uni: 1 centainrent acceleration was necessary to

e.Wite structural prcgress in crder to be ready fcr t .e N333 vessel
9

,
. sets. The Uni: 1 N333 vessel sets were made in .vay 1973. Frem late

1977 into 1973, severe pecblems were enecuntered with the receipt cf
i

|

t

I

t "e a? 1 1y A
,

I
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large bore pipe spocls and hangers frce I?? Grinnell, and with the

receipt of cable tray sut':cr drawings frcm G&H. Bv August 1978 9e.

pr cess pipe ard electrical installatico were still less than 10%

complete. A decisicn to go to a double shift egeration acrcss the

entire project in April 1978 had m.inimal effect en expediting mechani- ,

cal and electrical ccepletien.

By late 1973, the scheduled fuel load for Uni I was less

than tw years away. ~te S&R =cnthly precress repc : fer Ce:erber 1978

indicated that cable tray hanger f abrica icn was curtailed due to the

lack of available drawings. At a surmit meeting en De: ether 8, 1978,

L. F. Fikar discussed a possible delav in getting fuel leaded in Unit

1 by August, 1980 with tcp TJ cfficers. The delay was deer,ed un-

acceptable and dire::icn was given to take all steps ;cssible to avcid

a delayed fuel lead of Units 1 and 2.

In Decerter,1973, ~~J infered ~Y2A of the purported status

w...e . ay e- .c.: . . ..

"All facets of design, construction and preparation
f er start-up are reving tcward :Pe anticipated
successful and reliable cperation of the plant
acccrdinc to schedule.. ."(empnasis added) .

(Le t:Or frem I..F. Fikar to

Jcel T. Ecdgers dated Cecerrer 19, 1975)

TJ acte pted to qualify their assurance, hcwever, in the

next to last paragraph of that letter by stating that causes beycrd

their centrol could have subs:2.ntial impact on eceple:icn dates and

ecs:s fer the prcject. The le::er did not reveal the inferaticn on

project delay discussed by TJ cff:cials.

VII-12
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In .varch 1979, the fuel lead date fer Unit 1 was changed to

.varch 1981; the Unit 2 fuel ' cad date, hcwever, was rc: redified..

,,

Critical items ahich aere evaluated as par cf the schedule analysis

included late eTaipment deliveries, piping and hanger delivery rate,

merent and pipe atip restraints, ard delivery of small pipe material.

M:ual physical pr:gress in 1979 was significant fer bcth

electrical ard mechanical installa:icn acrk. The fellcwing list shcws

the percent cceplete at de beginning of 1979 ccrpared to the end of

1979 fer several key ccenedi:les. The infer a:icn was taken frcm an

analysis char: prepared by 7.; in Neverter,1981.

Lar:e pipe >= 8" 52% to 90%

.v.edium pipe 2.5-6" 36% to 80%

Cable ::ay 32% to 87%

Cordui: 10% to 65%

Fr:m this sare cha.rt, wire ard cable pulling s::cd a:

apprcxicately 15% c mplete at ce end of 1979. Subsys:e= turncvers

s cof a 7% cc plete. Based en the prefec: status in late 1979, S&R

advised 7J eat i: was virtually impcssible to expe:: to achieve fuel

leading of Uni: 1 by .va r ch 19 51. J .G . .vunisteri cf S&R nad instructed

his staff to analy:e Se everall situatien and to advise him cf wr.a: a

realistic date shculd be for fuel leading of Unit 11 ac wall as the

effec: en everall cest.

A respcnse letter was ori::en by L. F. Fikar en Cecember 17,
J 1979 stating ea ?J was net yet ready to give up cn trying to achieve

VII-13
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the Unit 1 fuel lead date.

"As I told you at the meeting last week, we are rce
ye: ready to give up en trying to a:hieve our Uni:
il fuel load date. As I also said, Jce B. Gecrge,
as Project General Manager, is the persen directly
responsible for ces: and schedule for the project.
He c=rently has under study the issues and concerns
you have expressed and will involve your Houston
group a: the appropriate ti.e for their
inputs...Please ask your pecple re to initiate any
wc:k along these lines until they have heard fr rn
u... n

. . .

(L.F. Fikar le::er to J.G.
Munisteri dated Decerter 17, 1979)

It is clear that ~~J did rc: want 3&R evaluating revisiens

to the existing schedule er estimate. Cicsing estimates were given to
*Bra:cs based en the existing estimates.

t

In Julv. 1950, the duel lead dates ic: Uni: 1 and 2 were i
,

T

changed to Decerter 1981 and Septerter 1983, respectively. The reasons

cited by ?J ranage.ent fer this slip ware regulation enanges and

proje:: secge revision. It was during this sar.e tire fra e that ~'J

dropped the overall project schedule in favc of a start-up cnly

schedule pr:gra:n. The field as-built verification and design review
i
>

program required by IE Bulletin 79-14 was scheduled 50 start in

mid-1980.

A; the end of 1950, Uni: 1 pr:gress as reported as 57% ccm-

plete. In January 1952, Unit 1 prcgress was regc :e:i as 50 complete.

Conc =ren:ly, Uni 2 pr:gress decreased f cm 51%' to 46% cver the saw

pericd. Based en a dec=ent provided to Cresap, McCc: .ick and Paget

(CMP) , B&R expended over 7,500,000 ranheurs in 1981. This ranheur ,

expenditure represents over 25% of the refinitive Es: irate base targe:

,

i
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ranheurs fer ccns:ructicn. This tire frame also wculd coincide with

the pericd for the as-built reinspecticn program for pipe,
i
'

Nev fuel leaf date projectiers were rade by W in Septe-ter,

1931.

"This will transmi: to you cur curren: revised
estirate cf Ceranche Feak Steam Electric S:stien
ecmpletien dates and the asscciated cest. It is rcw
prcjected tha: fuel will be leaded in Uni: si in mid
1933 and in Uni: #2 in late 1984. .. Finally, the
accuracy cf this present estimate en schedule and
ces: is subject to questien since cur track record
has been less than desirable."

(J.B. George letter to L. F.
Fikar, dated Septerher 13,
1981).

In Cc:cter 1981, S&R undersent a rcutine AS:C survey. The

survey identified several deficiencies regarding ne SSR CA manual.

AS:C decided :c alicw B&R's SA and h72 Certifica:es c expire en

January 3,1982. L::ss cf these certificates preven:ed 3&R from per-

for-d.ng ASP.I ccde werk en the project. Thi., certificates were re-

issued en P.aren 15, 1952, af.er B&R revised their CA manual and AS:C

peric =ed a re-survey.

Cther schedule slippages were made af ter this peint in time

en the project; further evaluaticn of these delays is centinuing.

Cerstructicn Budget and Schedule Cbjectives

It is rc:ewerthy that cnly $350,C.0,0C0 cf tr.e estirated

project cost was unspent by Septerher 1979. "his balance of funds to

VII-15
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be spent hinged en substantial censtructico ccepletien by S&R in 1980

and a winding 6:wn of bcch B&R's and G&M's efforts in 1950. A pre;er

evaluatico of remaining secpe was not used to determine this

$350,000,000 figure. It si.~ ply resulted from calcula:icn of what

remained out of de 31.7 billica esticate. ?J declared that the

pr:je:: would be c cpleted with this a. cunt, and indire:: a.d everhead-
i

c0s:s wnich were nct needed were to be eliminated (memos dated Septem-

|
ber 24 and ::ecerher 26, 1979). The proje:: estira e was redified to

|

!

|
S2.235 billicn in Augus: 1950, and to $3.44 billico in Cc:cter 1951.

,

1

| 2e original schedule was raintained until Cc:Ober 1976,

when ce fuel lead date for Unit 1 was slipped fren May 1979 to August

1950. This meant da at tha: tire dere were only 46 cenths reraining

until fuel lead. F.ajcr Unit 1 station buildings were statused as 25%

cceplete in Cet:ber 1976, but ro significant mechanical er ele::rical

werk had yet started in the pcwer bicck. If 30 ccn:hs were re:uired

f0: a reaserable star:-up peri d, enly 16 cenths rerained to eceplete

all Unit 1 ard cec =cn structural concrete plus virtually 100% of the

pcwer bicck rechanical and ele::rical installatien werk. As in de

criginal schedule, a longer allewance fer construction wculd result in

an unrealisticall"x shcr: time able for start-up.

Fr:m Cctober 1976, until ectly 1979, the Uni: 1 senedule

re-ained the sa a, although the B&R ren:hly status repcrts indicated

that the rem, ired schedule prccress was not cccurring. 2is was :ne

basis for the decisiens to accelerate werk inside de Uni: 1 centain-

ment in Neverber 1977, and across the jcb in April 1975 "'.ese accel-

erstions did allcw 2em to se: de vessels beginning in May 1973, but

V!!-16
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,

:

did net ccepensa:e for the lack of sufficient electrical and rechani-
!

cai design. j

A leck at the tire interval between de Unit 1 S55.3 vessel

sets and fuel lead is in ceder .'ere. ?J was able to meet the targe:

date cf May 1973, fer the Uni: 1 SSS3 vessel sets per the revised

p cjee: schedule. As nc:ed previcusly, this milestene serves as the

kick-cif peint for mechanical (and een electrical) bulk cce.cdity

installa:icn. -@.a: this required, hcwever, was that in a 27-renth

pericd de bulk of all mechanical and eleccrical scrk aculd be ec.w

.cleted, the design aculd be verified, s1sters ccepletien ard turncvers-

culd be accerplished, the en: ire precperaticnal testing pr: gram wuida

be ccepletef, and fuel sculd ce leaded. This was nc: pcssible!

The April 1973, C7M schedule indica:ed da: the everall

projer: was apprcxirately 20 weeks behind schedule due to engineering

and precurement prcblers (Mere fr:m J.3. Gecrge :: H.C. Kirkland et al

da:ch ecerter 16,1973) . Wna: this meant was tha: the projec had to

rake up apprcxima:ely 7 renths cf schedule delay in 23 rcn:hs. Under

the unrealistic ard unachievable Cecanche Peak sc .edule, this was an

irpcssible task.

By Cece-ter 1975, when it had beccee clearly cbvicus tha:

the Uni 1 fuel lead date cf August 1950, cculd net be e , ?J upper

manageme .: refused tc allcw a revisien to be made to de fuel lead

date. In early 1979, hewever, af ter TMPA had executed the JCA, the

Uni: 1 ruel lead date was changed to March 1951. This was at a point

in time when :::al p ccess pipe was less than 50% cceplete ard Octal

electrical was apprcximately 20-30% cceplete.

.
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Sy Ce:erber 1978, the project should have been into systers

cecpletion/ turnover and should have bean beginning precperational

testing in order to supper the then-existire fuel load date. ?J did

try to drive the project into this rode, but mechanical and ele :rical

progress were not sufficient to supper: such a transitien. Subsystem

turnovers, which did n:: begia. until July /Augus: 1979, were only 7%

cecplete at the end of 1979, and were raking little progress. In

fact, the premature transiticn fr:m bulk construction to sys:ers

completion impeded progress. A: tha: tire enly 15 cenths remained to

.u.e sos..e:,w,m.a. . .a.,e, I a-.a
. v

.

Construe:icn Interaction Perui erents With Engineering an:

c: .
.- .a . . y. .

As a result cf the fast-track approach, the success Of the

C:canche Peak p 0je:: construc-ion schedule rested en the ability cf

7J :o closely ecordi .a:e and ranage the interactions he: ween engineer-

ing and construction, and between construe:icn and star:-up. The

At-Risk ace. rce.;;h to -i.ce and hanc.er desie.n and installation rem, iredr.

additional c,:crdiratien and tire to co-elete the design review.

.v ..,. . .; =. .# e .* =. ~ =. s .5. w. a. " rn . c . . .*. .' "y y . w. e . . .-=,oc .- . a M. A .' a .=.-*^4
, ~ . . -.

prcblers with timely re:eipt cf engineering docu ents and raterial.

':here were ranv. reetings where these problers were discussed. For

exa. pie:

"During the review it was made clear that there were
constru icn progress problers in the following

V .v_3:A .s
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areas... prccess pipe hangers - engir.eering ard
fabricatien. . . precess pipe deliv-
ery.. . Ins::umentaticn er.gineering and material
delivery. .. Electrical engineering and raterial
deliverf."

(Su .~,i: yeeting Minutes, February 21, 1973)

.

Furt.'er:cre, the reqairerents of testing mus: be the driving

facect in deter tining ccnstructicn priorities during the systers

ccmpleticn ard turncver peried. TU attempted to make up schedule
,

; lesses in enginsering and precuremen: by making a premature ::ansitien

into sys:ers cc.ple:icn ard turncver withcut having made sufficien:

pregress en bulk mechanical and electrical installa:icn to sup;cr: the

:: ansi:icn.

B. E<ecutien/Irelementatien cf Ccnstruction

Actions Taken by Br:wn & Fcc: to Perferm Ccnstructicn

o Manual and Scn-Manual Staffinc
,

Un:ll the budgetary cutback in April 1977, it appears that

B&R was allcwed to staff the project as needed to mee: schedule

regaire-ents. Prict to this initial rcund of budget cuts, Octal B&R

; perscnnel en the project nu-bered app cxi ately 3,000. The budge cut

irpesed a cap of 2,500 perscnnel until the Uni: 1 centainrent schedule

acceleraticn in Neverher 1977. This acceleraticn increased manpcwer to
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[

a peak of slightly ever 3,000. The project-wide cve to a double

shif t cperation in April 1978, increased ranpower :::als to alxs:

4,000. Total B&R ranpcwer levels fluctuated between 4,000 and 4,300

until Januarf,1980. (2e B&R progress report was steeped at tha:

ti.~e, so ranpcwer figures were no: available for review and analysis
.

af:er 1/80.)
!

ISe ratio of rancal to ren-ranual persc=el may be reviewed

after further disc 0very,

e Persennel "taininc

t

B&R had a ch::nic pr:blem recruiting skilled craf later and
'

: certain non-ranual persennel such as engineers. Sere is also evi-

dence tha: the lack cf adeq; ate nurters of skilled craf tsren resulted

in the hiring cf lesser skilled perscr;iel:

"We have experienced a high rue c' '= 4 '" e bv. new
hires in our present pipe welding test." (Januarf

- rein:. "A ~cr:blen s:ill exists in precurinc gealified1977)i
. . . . .-

I cre:ng :.ren w0r.<ers in nurc.ers su:,1 len:.

encugh to mee: the derands of :ne werk schedule
througn 1981. . 2e R;W superintendent has been '

reguisitienin:. R;W helpers and has been transferrin ~v
labcrers into his depart en; fer traininy~. Sese

,

nelpers and lacerers are expected :: develcp into
leMermen and pessibly curnepen within the nex:,

| year." (Sep;creer 1977)

"There is a shcr: age cf laborers due to terminations i

for varicus reasons and mcve-up to craf t helpers."
(Februarf 1979)

.

t

I

i S&R established a precedural training pr:gra n which iccu:ed
i

1

.

\I T .T ,.0.
t
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4

en the understr. ding by craf persennel of ccnstri. icn requirements

centained in p cedures. Cue to the limited experier.ce level cf
4

craf t perscnnel being hired, B&R alsc had to institute a skills train-i

,

{ ing pr: gram :c enhance the ability of laterers and helpers in becem-

ing craf: urnepen. As par: cf the p:cject CA eccmitments, 3&R alsc
,

; had training and certificaticn pr:g rs fc:: CC inspec:::s, both ;JE

and rcn-ASE . Althcugh S&R had instituted ::sining pr grams, the h7C
t

Technical Paview Team (T) identified nu e:cus deficiercies in the
3

1

; ::ainir.g, qualifica: ice and certifica:icn of CC, ccument Ccnt cl

Center (:CC) and craf: perscrr.el.
;

e Measurerent cf Per:en: C:m lete

3::'an & Pcc: established a targe: per:en: ccmplete curve

! ard repc::sd the actual pr:gress ec pared to plarr.ed pr gress fer the

to.al pr :ec: in tr.e men ='.y ,:::gress repce:. The tar:e: per:en:

cecpleta c= te was based en a weighted percentage cf =e foll: wing

thirteen ec..Tcdities:

1. T.xcava:icn

.e_ a ,. .< .n. .i .,,

3. S::=: ural Ccrcre:e

4. Steebc:k

5. P cess pipe hangers

6. P cess pipe - ;" 5 under

7. P : cess cipe - 2.5-12"
.

UT9 S.,vee .
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8

8. Process pipe - over 12"

9. Instrumentation

10. Cable pull

11. Cable terminate

13. . C w. . . , 4. ...

13. Cable tray

The usage of a single S-curve to measure total project
*

precress rakes i: virtually 1. pessible :: prcperly evaluate unit

progress.

o Feedback en Problers to 7J

Problem identifica:1cn and resolunen are necessary in crder

to mitigate t'w d:wnstream 1.-pact of prcblems anf to enhance the:

ability of the proje:: to mee: its gea*s and cbjectices..

There are several exr ples where ?J was nctified of prcblem

areas whien required resciution and fai'ed to adec.uately afdress these.

prcblems in a tirely ranner. The es: cbvicus of these are the pret-

lem areas listed at the end of each E&R cnthly pr cress rep:::. B&R

previded a ecmpilation of sece of the ' epical problers which were

encountered on the prcje::. Arcng these pr:blers were:

"Censtruction centinues to have an i.nediate need
for deliverv. of .oic.e hanc.ers." (Se. :er.:er 1977
Pr:gress Re.:cr )

"Ele: rical design drawings are late in arriving
fr m the engineer and are expected to rets:d cen-

t ,_,,
vee ==
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s:ractico i . the areas of ccnduit, cable tray, cable
trav. suc. cc :s, .cer anent lie.nting sur.cr:3, and

.
c

cable ard cenduit schedules." (September 1977
p cgress papert)

"The folicwing items mentiened in the last twelve
issues of this recert are repeatef witn egnasis
aga n :n:.3 .Tcnta. .. pipe whip rest: sin draw-
ings. . .installa:icn of cable trav. hanc.ers.. ." (Janu-
ary 1979 p::gress Report) (eghasis cdded) .

The same tyces of pr:=lems were identified in reu ire cc re-..

sperdence be:aeen B&R and W.

"~he rajc: area of cencern fc the Uni: 1 and Cce.en
schedule is in the catec.:rv. cf the everall sta:us cf
suppc :s a .d pipe restrain; s"istems. . .Ccebining all
cf t' e abcve cencerns we see the pctential fer rajc:r

.. c. v..e- .n ( .v.e- -c4..,,..a . , . . -. s , , c a s a. . . , 3 ,. , m- -

a. .. .. s . -. .

frem L. . :-:anccc:< := Jce G+crge dated May 17, 1979)

Ancther exa. pie cf 3&R's identifica 1cn cf a p cjec: pr:b-

les appearef in a le::er fr: Jcseph Munisteri := L.F. Fi:<ar dated

.u<,;-.,c.w , , e. . . . ., . ., 4 s .,. . . . . , e 5 .:. . . pC . 2 '2 .., .. . . r.1 es. <-.; . o . ... ... . .... ~ .... .~c .a -.. . . ~~.

. tc . d. ..,. 4 . 4 ../ . .v. 4g.. 4. . . . m. g p. g . a.*
w.e. :4c.. .4.~.y..,-g.. g .m .. .- . e e.. ..s.. .... ...y --

m. , a a. . . . .g -.,. g . ,. . 4 - . .,s... 4, ca. .. .,e. v..e.4 g 4 c. a.c. .. . ,... .. .-.. ...-.. . ... , . . . . . . . . . .

raterial supper. catch up. (W's respense was := accelerate cen-

s * ".''' '.' .' c n .-

o erfer ance of Wer'< Cue cf secuence

Faced with ressure f:cm C ransgement to be cr:ductivee .

ard to meet installatien quc as, 3&R cpted := perfcrm installatien

wer:< in areas cut of tne desired ecnstracticn segaence fc mechanical

\.u.. ,3.

r
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ard electrical cerudities.

"We have re eved the restraint tha: gces frcm erec-
tien of pipe hangers three months (pricr) to the
erection of cable tray supports due to the fact that'

if the redesign by Gibbs & Hill cf all cable tray
supports is cc pleted en time, we will be hanging ;

cable tray, especially in the Auxiliary and Safe-
guard, prior to any piping and hanger deliveries."
(hero frem H.C. Dcdd to L.A. Ashley dated April 25,
3 s ., t.7

Actions Taken by TJ

c Cr:ani:stienal Staffinc

F :n the begi .ning of the project until the establish.~ent of

the Constructica Panager position in 1950, TJ did nc: have a fer-al

ecnstruction ranagemen: group. Based en inferra:icn taken from CPrr3

crganizatica charts dated Decerter,1976 through 1953, The S&R Prcjec:

Manager re.cr:ed crganizaticnally to the of fice of the Prc'ect Generals

Manager er Residen: Panager.

1 he Office of the Projec: General Yarager was established

abcut Septerher 1977, and censisted of J.S. Ge:rge and his S&R coun-

terpart, Henry Kirkland. The rain decisien-making respcnsibility

regarding S&R was placed in this office. Althcugh there were no ,

direct lines cf functional respcasibility placed between ?J and S&P.,

the varicus TJ engineering and quality crganizatiens had daily inter-

action cpp:rtunities with S&R. Other than precedural respcnsibili:les
,

VII-24
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ard the implicit authcrity this bestc*.ed, these ?J suppc:: g: cups had

no direct func:icnal manage en: respcnsibility fer S&R.

In early 1980, R. Murray was named censtrue:icn manager, ard

the B&R P:cjec: Manager repc::ed directly to him. Under Mr. Murray,

an area ransgerent ccncept was started but i: required using Uni:ed

"ngineers & Ccts::ue: cts perscr.nel and c:her cent: set perscr.nel to

s:sff the .ecsinens.

O aL. Ace. Cn.,..n.1o . . - .

.i

* e ., .a .' " a. .' .i . . .i . .' ". T s . .' .~. a . =. ".u d , e . .-=. . . a .i . .ed ~". . a .=. a. . e
<

... . .

f cm June 1977 until Auc.us: l}50. A "Financial Status cf P:c.'ec:'
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budge; by directing cuts in the area cf everheads anf indirects.
!
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POC: has i". the p Ojec*. ..CA/7 rar.hCurs and Salar-
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,
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| (Me o frem '..F. Fika: to Jce
Gec:ge dated .''ay 4,1977)
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nated."
|

(Su::.it Meeting Minutes, Cece-mer 13, 1977)
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"I then plan to dire : each group as to what activi- ,

ties to elir.inato. . . " (,v.e:no f t:rn J.B. Gec ge to
distributien dated Cece-ber 26, 1979)

,

"Faview all Overhead and indire:: ces: f:.: duplica-
tion ard ne:essity of '-c:k d ne with obje :ive of
reducing 25% by 6/30." i

'

(CFSI:S Censelidated Business
Planning Review,.varen 1930)

| TJ sought further everhead and indire : budge cuts in .varen

1980, by directing S&R to s: p certain esticating and ces: a: ounting

activities. That dire::ive led ELR to warn TJ: ,

"Certain changes you have sa: forth -culd destroy
ard rake use'ess the dec=entatica we have corpiled.

at CPSES. It muld cause us to be withcut centrol
data necessary to pr perly ranage the p cject. ':hese
enanges culd flagran:1y viola:e m.ini.c:n standards
cf ranageren for a p:::ee: :ne si:e cf CPSIS."

(B&R letter to J.S. Gec:ge
dated April 14, 1980)

7J a :e pts to raintain unrealistic budge:s by cutting !

{
overhead and indire:: ranpcwer were unterprodu::ive, since they

adversely affe::ed E&R's ability to supper the field 00.stru::icn
' effeet,

r

o Non .1.E.vE CA/CC Take ver
I i

J

|
e

Initial do:=.enta:icn review indica:es .na: .nis is an issue
'

i which ray have had significant impae: on the p::je::. Furtner analysisi

ray te perferred to address this subje::. ,

,
I

I t

o Preblet Feadback Pasrensiveness i
1

I
1

1

f
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SSR nctifief ?) cf ; :blers. The : anner in *.tich ?J

handled this rctifica:icn ind: a:sd lac:< ef ree:gni:icn c: delayed

rec:gnitien by 7J. 3&R was aware in April 1977, fer exa:ple, na:'

published delays to pipe and hanger deli.veries ',culd have schedule -

i

impact. The S&R pr:gress repc : f:: Septerrer 1977, stated that cen-

stracticn centinuef o have an ircefiate r.eed f : del:.very of pipe

hangers. The mee ir.g minutes f or :ne Cecer. u 1977, su r.1: meeting,

hcwver, stated :na::

"So majc: p::blers with pr:curerent to suppc :
c:nstrae:icn seem to exist at this nre." >

?J fina'ly rcu .:ed a pr:gran :: expedite pipe speci and nanger de'iv-..

e .' e s '. .- m... '. .". G . .' . . .e ' ' d .. .' . . , .e .d .' . s . ' .a ' .' c .' ' .c o a- (e..e ";e.= .*am-). . . . -.
.

i

b

' with mixed results. ;

t

uring the su=i: esting cf February 1973, i was pcinted
;

cu :P.a 1: sculd nc: be ecer.:mical :: add substantially t the ac :<'

.e -a.s .ia. .o arn.s c.d r .i .i .. , . .i ,e . e .". .' . .3 , e ' e . .. .. s .' . . ..* .d . . s .. . .e .-- -
. .; .... . .

ta icn wit .cu: having the rescur:es to suppc: addi::.:na'. .cr.< forces.

Centra: to :nis afvice, ?J ranageren: dire::ed S&R :: irpleren: a
1
1 dcub'.e shif: eff::: in April,1973. Cbservatiens made su:secuen: ::>

,

J
; this decisi:n were:
J

!

" . .qaite a bi of idler.ess in all craf s.. . Als: I
.

i nc:ed cr.e g :up of idle electri: 'ac::<ers and of
ccurse ycu sculd expect :nis as they are the majc -
ity(?) of ne wc :< force." (.%rc frem Jce S. Ce:rge [,

to Henr/ h*.ir.< land da:ef July 27, 1973)

"...in the pipe and electrical activities, raterials
a .d design infer ation -ere net available := supper:i

| the acceleratico and reali:e the i preve ents tha ,

J i

..,*,.W . .I
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were anticipated." (Analysis of construe:1cn accel-
eratien attached to Sc.mit Meeting Agenda, August
1980)

o Coratruction Manager / Area Maracer Cecisiens-

Initial dbe=en: reviews in this area indica:e ca:

decisions were rade wnich ray have hd i.pa : m the proje::. Further

analysis may be perf0: ed to Mdress this subje::.

o Cocrdiration of Desien Dcc=ents and Material Celiveries

In crder : meet tne as.ressive schedule cb.de::ives set ev.c

"J ranagerent, close ecc diration of the design, fabrica:icn and.

delivery cf raterial was required. Ti-ely receip cf engineeringi

do: rents and raterial was necessary : p:cperly supper: const:ce ica

0. :o:.ress. Several references indicate that tne ::oraired ::c:dina:icn
,

!
did ne rateriali:e A cng these are:

4

"As you can see, all of these areas have slipped
considerably. ..Gri .r. ell spcols are nc: being
re:eived in any consecutive ses;ence...A: present,
Grinnell is shipping spocis a: rardz." (Ma-c f t:rn

,

H.C. Ocdd : :..A. Asniey dL::ed April 5,1977)

". . .there were ecnstru::icn progress p c:lems in the
fellcwing areas... process pipe hangers - engineer-
ing and f abrica:icn.. . ele:::ical engineering and,

ra:erial delivery." (Sr .it Maeting M.inutes, Febru-
ary 21, 1975)

|
o Establish en of C:en-cdity Cuctas/ System C -rleti n Frairement_s

!

p v mo
y ee *W

s

~ - -- .-,..,-- __ _ ,,
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TJ ransge en: was desamined to ree: their unrealistic

schedule oven in ligh cf flagging p::due:icn. They rado a decisi:n ::

leave the bulk ins:si'.aticn cdo ard ente: into the systems ecmpletien

and turr.cver :cde while still requiring tha: cer.cdity targets be re:. '

"Further pr:due:icn uni: :stes are cf ro value :: ,

TJS:. The cnly pt:due:icn ra:es that we care abcu:
are the meating of the wee'<ly bcgey f : pipe, welds,
har.gers, h'G.C, cerduit, W/C se: cc: cn the official
s:s::up schedule...TN cfficial startup senedule
with system pricri:ies and begey f:: all critical
es..mdities will set all wc :< activities by 5/30/30
a: the latest." (.v.e. c fr:m J.S. Cec:ge :0 Jim Ba:::
e: al da:ef .vay 1,1950)

Fa:::icn ::y field perscer.el is su . ari:ed in an :.*J5

interview perf:r ef d=ir.g tr.e latter half cf 1930. Scre of the '

findings were:

"~he atte p: to ra:<e sys:em turr.cVers appears :: be
::ughly six rcntns ently. . .This que:2 system wi'1.
cause ever/ g::up to go agains: :neir be::e: judg-
ren; in c:de.: :: ra:<e "nu-ters" . . ..v.anageren: pri :1-
ties to the ri,:-ter of hangers per wee:< :nflicts
vita 1cng range design ard construe:icn censider-
ati:ns."

o Estaclish en: cf Pr cedures to Hardle Field changes

7J established pr:cedure P-2 :: handle design

enanges/deviaticr.s in the field. Favisicn 2 f : this p:ccedure was

issued en August 17, 1977. The ccepcnen mcdifica:icn card system

(CMC) was i.pierented at tna: time to handle M as-::uil dccu. enta-

V!!-;9
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tion of field pipe suppere changes. Scoe ecgent observations of TO's

design change centrol system are as folicws:
o

"P.r. Stewart emphasized cencern about lack of engi- '

neering justifica:ico for acceptance er recce.end-
ations (regarding DC/DOA's)" (h'iC Exit Interview
Ccnference Yeme dated Ccte::er 14,1977)

u , -

. a nc .eA. In an...tne cesign change documents are no:- - -

consistent ramer in the field." (3&R CA audit CP-15
dated April 11-13, 1979)

"This system is completely confusing...A review cf
.

3rcwn & Rect and ANI records indicate excessive
t errers and/or lack of information." (Letter frcm

Hartford Steam Sciler Inspection and Insurance
Company to Tem Ga.cn, B&R QA Manager Pow: Divisien,
dated Augus: 22, 1979)

,

"Eecause of the ecmplexity of using so many docu-
ments to dete=ine what design condi:icrs are valid,
there is a hic.h likelibccd the CC ins.tections rav.
not have prcducef an exact representatico of the
as-built condition." (C5 Pipe Support Prc- -

gram /Decumentation Review, September 17, 1980)

C. Major Problers in Ccnstructico of Coranche Peak
,

P

Unrealistic Budcets and Schefules<

i ;

The criginal schedule for the project was unrealistic. This
'

4

L schedule had a duratico of 45 months free first nuclear cencrete to ,

i

fuel lead fer Uni: 1. The cc:: cdity trend curves prepared in April

1977, by 353 demonstrated hcw 3&R pla=ef to meet this schedule. These

trend curves included the ec=cdities of cencrete, structural steel,
;

\
i

| pipe, cable tray, conduit, cable and te =inaticns.
;

| The 90% ccepletion pein: for each of the cceredities frcm

i

l
I
'

VII-30
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the trend curves was esticated as shewn belcw:

1. Cencrete - May 1978

2. Structural steel - March 1977

3. Pipe ever 12" - March 1973

4. Pipe 2.5" to 12" - February 1979

5. Pipe under 2.5" - Neverber 1979

6. Cable tra - August 1979

7. Cerduit - Septecher 1978

8. Cable - Neverber 1979
,

9. Termi.%:icns - Neverber 1979

h~ nile the cable tray curve appears to be at least one year

cut of -hase, the curves ac.c. ear suc.ecrtive of an Auc.us: 1980 fuel leade .

date for Unit 1, assuming the unreslistic start-up time pericd.
,

These curves are incensistent with the everall project

schedule. The NSS5 vessel se:s were scheduled for May 1973, 27 men:hs

prior to fuel lead. This milestene usually signals the star: of bulk

installa:icn activities en the prcject. Acccrding to the trend

curves, hcwever, large bcre pipe ever twelve inches m uld have :: he

substantiall' ccepleted pric: to the setting of the NSSS vessels. E s?.

reali::ed that sustained bulk installation had to start in 1977 in

crder to meet schedule cbjectives.

"I told M.r. Austin that drawing delays and incem-
plete drawings have already had a very definite
schedule impact en piping and eleccrical -that we
could be in full swing in three areas, piping,

,

VII-31
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electrical conduit ard cable tray if drawings and
:raterial were available." (Memo frca H.C. Dodd to
L.A. Ashley dated June 2,1977)

In an cpinien provided in June.1978, the NRC Caselcad Fore-

cas Panel, basef cn information provided by W, stated that they fel:

the fuel icad date for Unit 1 would be between April 1981, and Se.ctem-

ber 1981. In Deceder 1978, the project was 20 months from the then-

scheduled fuel lead date for Unit #1. W upper :ranagement had just

rejected the request to revise the Uni: 1 fuel lead date. Based en

ecmxdity progress, and using the trend curves as a guide, the project

was up to 44 mends f cm fuel lead. This would have placed Uni: #1

fuel lead in August 1982. Due to the shcr: star:-up duration implied

in the curves, a fuel lead date of August 1982, or later, might have

been reasonable. It is n:teworthy that TJ cnly extended the fuel load

date in early 1979 for Uni: 91 to Maren 1981.

At the end of 1979, wire and cable pulling was cnly approxi-

mately 15% complete. Based cn the cable treni curve, fuel icai was at

least 23 xnths away. This w:uld place fuel lead no earlier than

November 1981, .e.ich was still an overly eptimistic date. It was in

Deceder 1979, that L. F. Fikar s ated that TU was rc: ready to give

up cn the Marcn 1981, fuel lead date for Uni 51. By March 1980,

systems turnovers were caly 11% cceplete. Furtherxre, in a .vay 29,

1980, memo to J.T. Merritt, et al, J.S. C+0rge stated that the sche-

duled Unit il Fuel L:ad was .varch 1,1981, and was showing approxi-

matelv six months slip. 7J slipped the Uni: el fuel load date to
-

i cereder 1981, in July 1980.
|

| VII-32
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acercximatelv. Auc.ust 1930, when it aas increased frca 31.7 billicn :c
..

S2.235 billien. That the estimate cculd remain unchanged thrcugh

. . . . . . . .

cccurrentec .cer:.cds c:. Icwer inan anticir.ated .crec.uctivit construc-,

. .. . , . . .

tien cccccc:.:v. c.uan:1:v. 4ncreases, schedute de,.a s arc. signi.,icant

schedule acceleratiens is evidence that i: did rce reflect the cost of

remaining secpe. ?J tried te decrease the budget grew .n by directir.g
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expended sligh:ly cver 30,000 000 ranheurs by the erd of 1979. his
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develcped in January 1979. The :ecer.~er 1979 S&R Pcn:hly Pr gress
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escalaticn, hcwever, ?J lec:<ed Oc reduce c:her areas in crder te

ecmpensate for this increase.

Fr:m Cece:her 1979, chrcugh March 1930, 3&R had expended

apprcximately 35.2 millien per r.cnth en direc: labcr. A: this rate cf

expenditure, B&R wculd have exnausted its entire direct labcr budget

vu. n. s J.
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by September 1980. In July 1980, TJ revised the CPSSS cost estimate

to $2.235 billien.
. . . . . .

Due to signi:. . .1 cant increases in tne ces: c:. site envineer-

ing, ccnstruct.4 cn , abor, design engineering, : ajcr purchase orcers anc-.

ccnstructicn :raterials, TJ increased the estimate for C? SIS to 53.44

billien in Oc:Ober 1981. "hat estimate revision represented a 102%

increase over the Sl.7 bil. lien estima:e and came cnly 24 cn hs af ter

J.3. Gecrge's "S350 millicn le#:" statement. The Oc cher 1931 esti-
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ccer.2.,r.ation be raintainec c:. t,.,a engineering and precurement pnases
. . . . . .

1

of de .cro;4ect te suc..ecrt ccnstructicn. nc.ir.eerinc ar.d desie.n dccu- ,
i

.ents r.cr ally are sent to the field wid adec.uate lerd time to allcw
.

ccnstructicn perscrrel time :: review Se dccuments, check for instal-
,

1

e . ,~ .' a...s -=. c.o '. a ed ~. .i ~ o s = - 4 .g I' a ..i cn ~. ~x..' e .s , anf ha". e a .v. ~ "
. e . ,

"

y . ..

. .
cccurents a.sc a,.,cws cen-. . .

insta3,a icn in an area. :ar v. rece:ct c:.

s -".. . .icr. * o '. e . =- .' .= . a .nd cec. d .i .a- * = .".e .i . cve.-a .' .' wc -k a. .#.# . . ardy - . . ..

maximi:e de efficiercy of ma .ual labcr. In de "fast-track" approach,
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"...it wculd not be ecencmical to add substantially
to the wrk forces in the areas of piping, pipe
welding, electrical ard instrumentatien without
having the rescurces to support afditional *acrk
forces."

(Surtit F.eecing Minutes,
February 21, 1978) .

The schedule acceleration evaluaticn performed in August

1978, concluded that the acceleratico did no pay off for mechanical

or electrical ec=cdities due to the unavailability of raterials and

design inferration.

Nagging engineering and procurement problers were reted in a

March 29, 1979, remo from J.3. George to distributien. L.2:. Hancock's

mre of May 17, 1979, to J.S. Gecrge further stated that there was

potential for rajcr ecs: ard schedule i. pacts due to the status of

pipe supports and restraints.

The lack cf engineering and raterial cecrdination Pad an

impact en construction; it delayef installatien wrk, * hich resulted

in extended schedules and profuction inefficiencies.

Cer=cundinc cf In-a #a-ance Prchlers

Tne inability of TJ to centrol the inter-discipline

cocrdinatico of G&H's engineering anf design effer:s would have

resulted in interference prcblers by itself. The following afditieral

facters caused directly or indirectly by W acticra and decisiens

ac,~yravated the situation, cec =.cunded the interference creblems cc the.

I

project, ard made cest anf schedule esticates less realistic.
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l '. Abandenment of any viable attempts to eccrdinate the

cesign, _,acr:.caticn and c. 3 ivery of pipe and pipe. . . . .

e.

hangers ard adeptien of the At-Plsk appecach to -

expedite installatien of pipe and hangers. ;

2. The installa:icn of conmcdities cut of the desired

secuence. ,

t

3. The prema u:e ccnversica to a systers ccepletien and
.

tur .cVer rede.

Project dccuments do not indicate da: TJ criginally planned

to use the A:;-Pisk apprcach in the design, fabrica:icn and installatien

of .cic.e and c.ite hanc.ers. The A -?dsk approach evcived ever time. Cue.

to the everriding pressure :: meet schedule ard the failure to previde

.cic.e and hangers to the field in a timely manner : supper: construc-

tien, TJ decided that the en'.y way te meet schedule was to shcr: cut

the fer al design cecrdinatica and review process.

Instead of adec.uate_v. reviewinc. :ne ces, c.n ,.e:cre _< ssuan of. . . . . .

drawings to venders and to de field, TJ intended to review the as-

built pipe and hanger configura:icts to determine if the installa:icn

was adec.uate. In addi:icn :: viciating the intent of regula:Ory

requirements, there was a risk that this af ter-the-f ae: design ana-

lysis 'culd require re'erking pipe and hangers to mee design censid-

eratiens (herce "At-Risk") . 2.is rewrk eculd lead ec further

interference prcblers. The creation of the mechanical interference

g cup was necessitated by the lack of necessary cccrdina:ica ard the

usage of the At-Risk ae. reach.c

.
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"I submit to you ard to all concerned with CPSES
that we have coly started in resolving our support
system ard interference problems...I need i: mediate
help and attention frce all Gibbs & Hill officers
and managers to staff our CPSES site engineering
group and above all, Bob Murray's interference group
is key to meet schedule." (Memo from J.B. George to
Pcy Gordon dated August 26,1978)

"...we got a problem out there right nos out there
with hangers...(I]n 2 weeks we have created a back-
leg of PSIC's in excess of 250, scmewhere between
250-300 hangers as a result of that backlog, that
going through Murray's interference group, we have
brought out Poutenaro's group, that's the Grinnell
hanger people of Dallas, 4 individuals in here this
morning which they are going to work extended hours,
straight through until we can clear out this back-
log." (J.T. Merritt cert:nents, staff meeting Cc ober
9, 1978)

"When you have ccepleted an area er system and have
it bought off by CC, you are vulnerable to future
design changes that may cause rewcrk. .. piping lines
installed off 1ccatien are causing a great deal of
feedback to engineering for reanalysis." (Problem
su= aries frcm NUS interviews circa late 1980)

The problems experienced with mechanical and electrical

material deliveries led B&R to install ex.-cdities cut of the desired

sequence. This problem was noted in the cctcher 1978, staff meeting.

i "We new have a (interference) prcblem with hang-
ers... Bumping into other disciplines, drilling
holes, cutting rebar, trying to pick up Hilti-Kwiks,
secething else being where the hangers were sche-

| duled to go." (John Merritt ex. Tent, October,1978
staff meeting)

TU was pushing for system turnovers in 1979 in crder to meet

i the fuel load date of March 1981, for Unit 1. The project should have
|

| been in a systems corpletion and turnover phase before 1979 in crder

to have any chance of meeting that fuel load date. Mcwever, the pre-i

,

1

|
,
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ject actually was still in the bulk installation acde. 'n1 -tried to

resolve this prcblem by prematurely going to the systems ccmpletien

mcde and by requiring ccr.Tnedity quotas, er bcgeys, to be net. Scme

pertinent cbservatiens were made in the hl's interviews ccnducted in

the latter part of 1980:

"The atte= to make system turnovers appears to be
rcughly six months early...n is quota system will
cause every grcup to go against their better judg-
ment in order to make "nurters". ..Craf t morale
prcblem is a major concern with the amune of rewcrk
being experienced...Different crafts are taking dcwn
each other's pipe, duct, ccnduit, etc. , to get their
systers ins alled."

2e cerbinatien of dese three factors greatly increased de

interference prcblers experienced en the project. Further analysis is

needed to determine the exten: cf the rework perforred to resolve

interference prcblers.

Inadecuate System to Handle Field Chances

All nuclear projects are required to have precedures to

guide the installaticn and inspecticn of censtructicn wrk anf to

identify and resolve non-cenforming conditions. At Ccrancne Peak, the

volure of prcblems caused by lack of exrdinatien, by at-risk design

and installatien, by wrk performed cut of sequence and by the prera-

ture systers cer.pletien crientatico overicaded the field change sys-

tem.

"A generic centrol prcblem was also noted in regards
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I

to C C's. However, the problem with CMC control
is...cne brcught about by the large voltree of CMC's
currently issued as controlled dccuments (approxi-
mately 10,000)." (Letter frcm B&R to Hartford Steam
Boiler Inspection & Insurance Company dated October
4, 1979)

The everloading of the field change control process may also

have been exacerbated by the hiring of lesser qualified manual, trn-

manual, and QC personnel who were not adequately trained.

"During discussions with QC Mechanical Inspectors it
was learned that these inspectors rely upon con-
struction personnel to determine what is the latest
revision to a drawing including all applicable
design changes." (B&R QA audit CP-15 dated April
11-13, 1979)

"The lack of experienced and trained personnel is a
significant problem. Extensive training is required
to achieve a ec=cn understanding of how the system
works." (ht's Interviews circa latter 1980.)

"The training and qualification of QA/QC, craft and
other personnel were not administered ard monitcred
effectively. (Cecanche Peak SSER Supplerent 11,
Appendix P)

The h*RC TRT QA/QC group commented on the entire prccess in

the Cccanche Peak SSER Supplement 11, Appendix P:

"The TRT found exa. ples of ineffective interaction
a::eng the engineering, construction and quality
centrol groups that was evident because of. . . design
acceptance of questionable construction practices,
inadequate design analyses of field changes"

"The control of dccuments, ard subsequently of'

records, was replete with recurrent deficiencies."

Additional Problems Durino Ccnstructico of CPSFS

L
f
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o Incerrect Alienrent of Unit 42 Feactor Vessel Sc;ccrts

Cue to inadequate interdiscipline engineering ccordinaticn,

B&R installed the Unit #2 reacter vessel supports inccrrectly. The

supports were rotated 45 degrees frcm the correct positiens which were
,

necessary to preperly align the reactor vessel with the other NSSS

ccmpenents. This prcblem required significant rewcrk te correct

(drilling holes in concrete, additien of tie bolts and reinforcing
*

steel, rercuting of HVAC ducts) and provides streng evidence that very

sericus cccrdinaticn prcblems existed at CPSES. This sare problem is

also addressed in Secticn VI cf this report,

o Imprecer Switchcear Cceratien Due to Unlevel Flccrs

Constructicn deficiencies were identified involving the

structural emcedments ard cencrete flecr suppcrting the Unit 41 and 42

safety-related 6.9 kv switchgear. The ccccrete ficer and structural

emi:edrents were not level, which caused gaps between the switchgear

and the ficer. These gaps cculd have caused the metal switchgear

ficcrs to distert because of circuit breaker weight resulting in

misalignrent between the 6.9 kv breaker tulips and cabinet stabs. ,

i

| If these deficiencies had remained uncerrected, the reliable
:

performance of the Unit 41 and #2 safety-related 6.9 kv switchgear

cculd not have been assured under rcrral cperating and accident ecndi-
|

| tiens. It is reteworthy that this deficiency was rce identified until

,

precperational testics of the Unit 42 safety-related switchgear. W.is
!
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provides strong evidence of pocr quality constructicn work anf TU's

inability to identify and resolve construction non-conformances.

o Air Gacs Between Concrete Streatures

The Comanche Peak FSAR reqaired a separation of Seismic

Category I buildings to prevent interecticn of these structures during

an earthqaake. For the seismic analysis of these buildings, it was

assumed that there would be a clear air gap between the buildings and

that they would not interact during an earthgaake. Failure to maintain

the integrity of this air gap between the buildings would invalidate

the seismic analyses that were performed. Interactica te: ween de

buildings would repaire more complex seismic analyses to be perfoced

to determine if the buildings could withstand earthquakes.

.
Field investigations by S&R CC inspe: Ors criginally iden-

.I

tified the prcblem with rotofcam lef t in de air gaps. This prcblem

was resolved by regairing tha: the retofcam debris be re.cved from the

air gap. The resolution was not successful because not all of de

retofcam was rereved. Subse7aen inspe::icas performed af ter the

initial ro:0fcam re.cval effort identified afditional ro:0 foam plus

c her types of debris such as w:cf wefges, rccks ard clu.~ps of con-

| crete in de gaps. These inspections were performed in 1978 but were
i
,

! not reported as a rcn-confor ance until 1983. The dispositico of de
1

non-confomance included an analysis which did not address de appli-

cable FSAR loaf case combination.

The NFC Technical Review Team (TRT) could rc: determine
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whether an adegaate air gap had been maintained between the buildings.

As part of the C?r effort, TJ had to perform an as-built inspecticn

of the air gap, reccve accessible debris, and perform an analysis to

derenstrate that any raterial er debris lef t in the gaps 'culd not

significantly effecc the seism.ic respense of Seismic Category I strac-

tures. If the air gap had been prcperly raintained and kept clean

during constracticn, the addi:icnal cesrs incurred to resolve the

prchlem %culd rot have been required.

c Preblers with Batchinc and Placement of Cencrete

Cencrete is cne of the mcs: impcrtant constructicn raterials

used at a nuclear project. Cencrete is used for building fcundations,
,

flecrs and walls, as well as for radiatien shielding. Cuality centrol

of both the batch mixing ard placing of cencrete en a nuclear projec:

is imper: ant since pccr gaali:y cencrete cculd result in prcblems

ranging frem cracking to structural failure. Curing the ccnstructicn

of CPSES, numercus prcblers cccurred regarding the batch mixing and

placement cf concrete. Scre of these prcblems were:

1) A heist was lef: in an area where cencrete was pcured and

becare permanently erledded in the cencrete.

2) Cencrete pcurs were made in ccid er free:ing terperatures

withcut taking t'.e necessary precautiers fer cold weather

cencrete pcurs.

3) Cencrete pcurs were made with inadegaate nurters of craf t

and CC persennel, which resulted in pccrly placed cencrete

.
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and which caused other problems such as voids.

4) The NBC CAT identified that mix uniformity tests for con-

crete had not been perforrad as required by the Comanche

Peak FSAR.

The numerous problems involving concrete have led 'IU to

implement an extensive program to verify the quality of poured con- |
r
4

crete at CPSES. This program includes extensive testing of concrete,

as well as physical receval of concrete to check reinforcing steel. If

proper quality centrol had been used during the batching and placement
iof concrete at CPSES, these additional costs wecid not have been

necessary.

o Omitted Painforcing St=1
l
!

Painforcing steel is used to strengthen concrete for tensile

forces. Since concrete is very streng under compressive forces, the

reinforcing steel helps concrete raintain a balanced strength for both

ccepressive and tensile forces. The size, number and 1ccatico of

reinforcing steel bars in concrete is very important in determining

the streng:n of the concrete under specified leading eccditiens.

Imprcper site, number er 1ccation of reinforcing steel rods in con-

crete could lessen the strength of the concrete and allcw failure

under adverse leading conditiens.

There were several reported omissions of reinforcing steel

from concrete pours at CPSES. One of these pcurs involved t'm emis-

sien of 112 #9 reinforcing bars in a Uni #1 reacter cavity peur. The
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l

reinfercir.g steel for this pcur was installed and inspected in accer- f
1

.. . . . . . . . 1
dance wita Revisten 2 c:. a crawing. Revisien 3 to.tne drawing, w.. .nica

included the ad.fiticnal 49 reinforcing bars, was issued shcr ly after

the cencrete was pcured. The additicnal reinforcing steel had been

added as a precautien agains: cracking in the vicinity of the neutren

detector slots shculd a less Of ecolant accident (IfC;) cccur. Gibbs

-& Hill had violated a precedure to be felicwed by the engir.eer which '

"

required that a "Constructicn Hold Notice" be issued for pending
.

revisions affectir.g 'acrk. 2.is was nct dcne. Gibbs & Hill later

statsd dat the emissien of reinforcing steel as acceptable withcut

erforming the necessary analysis. This is an exar.ple of both ae .

g Hprecedure violatien 'cy the e .gineer and thc acceptance ou a use-

as-is" dispcsiticn withcut any er.gineerir.g jus:ificatien.

<

P

c Cutting of Reinfercing 3:sel in Fuel Har.dlinc Euilding

The strength of ccr. crete ur. der tensile forces is dependent

en the si:e, nurber and 1cca:icn of reinforcing steel bars in the ;

cencrete. If de reinfercing steel is cut, i: may not previde de

necessary reinforcement to re cencreta and can resul; in a aeakened'

cencrete s cacture.

In Jar.uar/ 1983, a ccnstracticn crew ccre drilled approxi-

mately 10 holes abcut nine inches deep into the cencrete during the

installatien of de trolley rails in the Fuel Handling Building. The

crew had been authcri ed to cut the first layer of reinfer ing steel

bars but it was reported 2at additicnal layers were also cut.

.
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Subsequently, the tac Technical Paview Team requested W to determine

if any layers beyond the first layer were cut. If additional layers

were cut, W had to perform an analysis to demonstrate that the design

integrity of the building was :nt comprcmised. This is an example of

poor control of constructicn work.

o Pice Sur:cr: Deficiencies

Pipe supports are necessary to hold plant piping in place

during norral arr$ emergency conditions. Failure to prcperly install

pipe supports per design requirements can seriously affect the ability

of the suppcres to hold the pipe in place.

Tne tac CAT and Trf inspection tears both identified numer-

cus deficiencies in the installatico of pipe supports at Cccanche

Peak. Some of these deficient; as were:

1) U-bel: ecnfiguratico not per drawings.

2) Dimensions re: per drawing.

3) Lead pin locking devices missing.

4) Leose strue lecknuts.

5) Missing /crcken conter pins.
;

b

6) Hilti Ecl:s rc: meeting minimum orl>edment requirements.r

I
Ccnfiguration control prcblers ray be attributed to the'

inadequate design control system used at CPSF.S and to the failure of

constructico crews to pay attention to drawing detail. Missing /lcese

lecknuts, cetter pins, etc. are due to pcor constructicn practices and

lack of attentien to detail.
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o hVAC Cuct ard Cuct Succerts

?.e NFC CAT team inspected hW C ducts and suppcrts for
.

cen ccmance to desie.n drawinc.s in 1983. ,:.ve c:. nine suc..ccres.

:

inscected did ret c nform to as-built sketches er desic.n drawinc.s. A.

further check cf hW C as-buil: drawings in late 1985 ard early 1986

fcund additicnal deviatiens from design drawings. Cuces had rce been

bolted er oelded to supper:s as reqaired by tre design drawings. This

led TU to terminate the hWC centrac ct (Bahnscn) in early 1987 and to

replace them with ancther centrac cr. Bahnsen had been fabricating

and installing hW C duct and duct supports at CPSES since early 1978.

This is an example cf - r gaalit- centrol inspections ard

lack of attentien : detail by ccnstructicn crews.

o Cold Scringing cf Pice

Ccid springir.g of pipe is a r.e:hed to force pipe into prcper

aligreen if it has been installed incerrectly; ccid springing is done

by using jacks, "ccee-alengs", and other tyces of ccnstruccicn tecls

er egaipcen:. "his is ncrmally an unautnerized T.e:ncd fer ccrrec: ng

.cice installa:icn c.r blems en nuclear -ro."ects since it afds stress tor.

the pipe. This additi nal stress can increase tetal stress en a pipe

beycnd its design failure limits. Curing flushing cperatiens in Cnit

il, the rain steam piping haf shif ted due to the weight of tne added

water and sagging of temporary supports. The .colar crane and "ccee-

alcngs" were used to fcree the main steam line into prcper aligreen:
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and the penanent pipe suppcrts were redified to previde prcper sup-

per: to the pipe in its restered positicn. |

The NRC TRT cited this as a violation of Criterien V of

;.ppendix 3 to 10 CFR 50 and requested dat TU perform several assess-

rents including evaluatico of stresses in tre affected perticn of

the main steam piping. This is an exa=le of pccr constructica prac-
,

i

tices and inadequate supervisico of construction werk since an unau- 1
;

theri::ed methcdology was used o correct a field problem wiecut

'nctifyin~v enc. ineerinc. ..

o Cable Te minatien Preblers

Tnere can be en the crder of 100,000 individual wire-end

.v_..y o. e ae m. .. 4. . u.-s a .. .. 4 .a u. o- c.. a s.4ng , e .,.~, s . .. . m .4 . , .

..a .
,,- ,

... ... .. . . . .. -. - ..

in safe 'i-related systems where it is absciutelv. essen:ial dat elec-.

trical circuit integrity ard centinui y be raintained. A single 1cese

te=dnation can cause a system ralfunc:icn and failure due to inade-

quate contact betwen the wire itx; and :e=dnation. Certain wire

teminations require additional prete::icn due to possible exposure to

water er steam. This can be acccmplished by wrapping the te=inaticn

with insulation tape er by using reat shrinkable cable insulatien

sleeves.

Tne Nr TRT identified several problems with cable temina-

tiens and splices at CPSES. Ameng 2cse prcblems were:

1) Lack of awareness en ce part of CC inspe::crs who were

sue.:csod to d:cument in ins.tectico remr:s when the instal-. e

9
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latico of "nuclear heat-shrinkable cable insulatien

sleeves" was required to be witnessed.

2) Inspecticn repcres that did not indicate the required

witnessing of splice installaticns.

3) Cable terminations were fcurd '4nica did net agree with

their lccations er drawings. Due to this, TU was requested

to reinspect all safety-related and asscciated terminations

in the centrol r.rm panels.

o I.=recer Cable Trav ard Conduit Succert Installaticn

Cesign analyst- i plant ccqcnents is based cn the design

drawings. Plart ccgene. Os shculd be fabricated and installed in

acccrdance with chese desig. drawings. If plant ccqcnents are ret

fabricated ard installed in accordance with t'e design drawings, ther

design analysis will rc he valid.

In a relatively s all inspecticn sagle, the :.7C TRT found

nu ercus discrepancies in several cable tray ard conduit suppcrts. In

the inspe:tien of cne particular cable tray hanger, for example, over
;

l 40 stiffeners and 50 welds were fcurd in additicn to these which
i

! appeared cn the design drawi .gs. This hanger had been already
i
,

inspected ard accepted by CC.

f This exagle provides further evidence that ccnstructicn by
I

| craf tsmen to other than the acc. reved design centributed to the sericus
.

1

i

breakdcwn in ecnfiguraticn centrol and design change control at CPSEi..
|
|

|
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. Exciraticn of NA and NPT Certificates

Programatic deficiencies found in the B&R QA Manual by an
!ASME survey team in October 1981, led to an ASME decision to allow

B&R's NA ard h72 Certificates to expire. B&R revised their CA :ranual

and ASME performed a re-survey before the NA and NPT stanps ard cer-

tificates were re-issued. The impact of this event cn the CPSIS con-

struction program may be evaluated.
i
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VIII. PPEOPEPATICNM TESTI!;G CF COMT0;OE PEAK

A. Planning & Centrol of Precperaticnal Testing

In reviewing the precperational testing pr: gram at Ccranche

Peak, our review a:ti analysis cencentrated en the planning ard centrol

aspects of the pr: gram. The executier/ implementatien of the precper-

ational testing pregram was not reviesed in detail. More specifi-

cally, we did not review cr analyte whether er ret the perferrance of
!

the varicus tests cenducted in the testing pregram was adequate.

Ccnsequently cur rerarks ger.ain to the planning and centrol aspects,

of the testing program, ard to the :tanage.ent actiers taken by 'IU

relative to planning and centrol. If cur review is expanded in the

j future to include execution /i. plerentatien of the testing pregram,

j this report will be amended.
|
1

B. Acticrs Taken by 7J to .v>.nace Precperatienal Testinc

P

TJ decided quite early in the project rot to cerduct

precperational testing activities utilizing TJ persennel exclusively.

Their criginal intent was to staff approxirately 50% of the testing

persennel needs utilizing centracecr persennel, ard the reraining 50%

utilizing 'IU perscnnel,

i Igell .us awarded the startup services centract in August,

i 1975. Separate centracts were :raintained with several other suppliers

4

A
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of startup persennel in addition to I: gell.

Mr. Richard E. Ca: p was de first Impell e::ployee to be

assigned to Comanche Peak. He served as the lead startup engineer

f:.cc his assignment in August, 1975 until July,1983. At that time,

Mr. Ca.:p was named startup ranager reperting to John Merritt.

Free early in the project until August, 1982, responsibility

for perfor .ance of the preeperational testing and startup program

resided within the TJ cperations crgani:a_ ion. Within the cperations

organization, testing reported to Mr. J. Kuykendall. It should be

noted that Mr. Kuykendall's previous ex:erience w2s in coal plant

operations; he had no pricr nuclear experience. (It should be noted

also dat Mr. Ca :o's prior startup experience w2s 2 years at the

Cooper Nuclear Station, a boiling water reactor (SWR) , ard at Washing-

ton Nuclear Project tio. 2 fer approximately 18 rends, ancther EWR,

early in de constructico of that unit.)

Tne startuo. erogram plan was issued bv. Texas Utilities in

May, 1977. In dat ranual, ?J ackncwledged dat,

Title 10, Part 50, Appendix 3 of the Code of Federal
Regulations (10 CFR 50 App. 3) regaires that a test
program be established to assure that all testing
reqaired to demenscate that struct=es, systems,
and compenents will perform satisfactorily in ser-
vice is identified and performed in accordance with
written test crecedres. Thereby de cur:cse of

.
~

,
- -

,.is plan e.s to cescribe the adminis=ative organi-
ation, methcds and procedres to be used by TJC/D

to i.plerent, control and doc =ent the test prcgram'.

(CPSES Startup Prcgram Plan)

7ne manual then gces on to describe the various testing
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activities to be perfen.ed during the testing pregram. Wnen Texas

Utilities submitted the Final Safety ;.nalysis Report (FSAR) in 1978

the FSAR included Chapter 14.0 entitled "Initial Test Prcgram." That

chapter described the test prcgram and included the varicus cccrJ.t-

rents made by Texas Utilities to the NRC pertaining to the test pro--

gram.

In August 1982, respcnsibility for the test prcgram was

transferred frem the cperations grcup to the assistant project general
,
1

| ranager (J. F.ecitt); F . Meritt was nared startup ranager at that
!

I time. It shculd be noted that Mr. F.erritt had no pricr nuclear expe-
;

rience before his assigr ent at Ceranche Peak. Further cre, he had no

pricr nuclear testing experience before his assigreen; as surtup

ransger.

In July 1983, Mr. M.enitt was given breader respcnsibili-'

ties. He retained respcnsibility for startup testing, hcwever, and Mr.:

Ca.p becare startup -anager reporting to Mr. F.enitt.

.
1

C. Precceratienal Testing Interacticn with Ccnstructicn and Fuel
g

Irading

Tne folicwing wrding frcm the Startup Prcgram Plan ,

describes the respcnsibility of WGCo Nuclear Cperatiens:
,

; "The ECCO Nuclear Cperations Grcup is respcnsible
for cenducting the Startup Prcgram for

:
CPSIS.,

i~
" . ..This responsibility includes:

i

i ...previde scheduling input to the Ccnstructer for"'

the ccepletien of staticn systers in support of
! -

!
.
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testing activities;"
(CPSES Startup Prcgram Plan)

This identifies the requirerent for startup testing program

personnel to describe system cocpletion needs to construction, whereby

constructico is expected to cceplete the desired systers in the appre--

priate crder as needed by tes:ing.

In January, 1978, with fuel loading scheduled for August,

1980, the regaired sys .em turnovers were to begin in Decerter,1978.

These regaire ents were described in a January 27, 1978 7J/Br:wn &

Pmt ce.crandum:-

"If w consider now. ..the startup requiremnes with
turnover starting en Decerter,1978 and corpleti/a
en March, 1980. . ."

(SSR me.c dated 1/9/78;
Page 7 as attached to the
?JSI :tero dated 1/27/78.)

I Se FSAR described the relaticeship between precperational

testing and fuel 1 cad.

"Preeperational testing will be completed prior to
fuel load with certain lirited exceptions where
tests er parts of tests will ce oe: erred to the
Initial Startup Test Prcgram."

(FSAR Chapter 14)

One miner exception is then described as an exa.ple in the

hhst this means is tha 7J re:ogni:ed that the precperationalFSAR.

testing prcgram was to be ccqleted prior to leading fuel. Furt'reracre

for rcn-nuclear safety related systers the following pertained:

"fc systers and cocpenents whicn have rc nuclear

VIII-4

__- ________________ _______________________ ____-_____ ________ ____________



2/12/88

safety related requirer.ents, acceptance testing will
be perfcced to verify prcper system performance and
to insure reliable ard efficient cperaticn of the

plant."

(FSAR, Chapter 14)

It thus was envisicnef that the acceptance testing pregram

'aculd also be accccplished as an cdjunct to the precperaticnal tests

pric: to fuel leading.

D. Status of Precteraticnal Testinc vs. Time

O.ere were approxirately 325 systers which required turncver

frcm ccnstruction to testing (ard to cperatiens) . It shculd be

pointed cut that the tctal of 325 systers represented Unit 41 (and

ctr=cn facilities) turncvers enly.

The first system -as tuned ever for acceptance in July
!

1979. By the end of Cecerter 1979, cnly 21 systers had been tuned

ever. By Cecember '980, 63 systers had been turned ever. By Cecerber

1981,185 of the 325 systers had been turnef ever.

In infccation prcvided to Cresap, McCcrmick and Paget

(CMP), W irplied that the everall startup pr gram f:r Unit 1 ard

Cccen began in August er September 1979. The pr gram was enly 20%

cc::plete by August 1931, ard did nct reaca 50% ccrpletien un il Sep-

terter , 198 2.

W.e follcwing milestenes were identified as accceplishments

of the testing prog sm in other CMP dccuments:

o Unit 1 cen~ ~' cm ranned f0: first tire - 1/80
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o Startup transformers energi::ed (138KV) - 1/80

o First :rajor Ire:hanical system run at Cc:ranche Peak

(Service water system) - 3/81

o Unit 1 steam turbine and electrical generator ready for

rotation - 9/81
'

o Successful cor:pletion of Unit 1 RCS cold hydro - 7/82

Unit i diesel generators first run and tested to 110%o

electrical load - 9-10/82

o Hot functional testing of Unit 1 co pleted - 5/83

.

.
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IX. PP.CJEC STA'n:S - 1977 'IO 1979 ;
:

b

'Ihe entire ti.e pericd for the project, frcm initiaticn in

1972 through 1987, was reviewed for preparatien of this report.

Separatien of the tire pericd frcm 1977 to 1982 into two segrents
,

(1977 to 1970; 1980 to 1982) was dene fcr ccnvenience.
i
i

In evaluating any given tire pericd, hcwever, it is ix. pes-

sible to lock at prcgress and status widcut recogni::ing that pcc

prcgress may be the result of earlier imprcper ranagerent decisiens

and practices. A12cugh many such cause ard effect relatienships are

described within this report, the relatienships are reant to serve as

| typical exa.ples, not an exhaustive listing.

In Cctc'cer 1976, TJ char.ged the scheduled ccepletien date

j for Uni #1; the Unit $2 schedule remained unchanged. As a result of

the Cc:c' er 1976 change, the ccepletion dates becare the follcwing:ci

3

i

Fuel I. cad Cer=ercial Cperatice

Unit il 8/80 1/81

I Unit #2 8/81 (rc change) 1/82 (no change)
,

i

f

i Mr. Ja.es I.. Ghiceto of TJ cited the following as the
:
.

| prirary reascn fer the schedule change:
,

| "The prirary reascn for this change is a reducticn
| in the Syste:n esticates of grcwth ard the future

derands for electric energy."
|

! (Ghiotto by ecver rete to

j Barl B. Hulsey, et al, dated
j 10/5/76)
4

!

;
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iba ackncwledgerent of the one-year delay on Unit #1

reflected the lack of sufficient prcgress up to that time to meet the

earlier s,tedule. It did not adegaately reflect the lack cf realism

or the unae:devability of the schedule af tet ''e Reacter Vessel set

milestene. Mr. Chictro expressed that as f ,1 Ns:

"Be Ccranche Peak unit was chosen for deferral
because the delay fits the present rate of cens:=c-
tien progress. The work on Uni No.1 has been
delayed because of difficulties in meeting the
extremely stringent criteria for design and cen-
struction. The rest serious difficulties have been
in the placing of reinforcing steel in the pouring
of high strength concrete.

(Ghict o by cover note to
Burl S. Hulsey, et al,

dated 10/5/76)

ne Cefinitive Esticate w'.s prepared fer Ceranche Peak in

Cecember 1976. Since there was a higher degree of co6 pletion of-

engineering / design at that tire, the esti ate better (althcugh still

~t

inaderaately) reflected the size cf the project. Gibbs & Eill

reportec engineering anf design at 37% and 44% ccrple:e, respectively,

in Decerber 1976; engineering and design had been 'tbstantially less

cceplete when the eclier esticate was prepared. :: shculd be ncted

that the Definitive Estimate was based cn design and infer atica

available on a cut-off date of S/2S/76. Furthermere, it was based en

Cecnercial Cperation ca es of 1/1/31 fer Unit #1 and 1/1/83 fer Uni:

#2.

As a result of the Definitive Estimate, the S&R centract

was a ended in June,1977. S e base ra. hour target fer B&R's work

secpe increased from 12,500,000 ranhours to nearly 29,0C0,000

ranhours. The project clearly was substantially larger in secpe than

IX-2
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W criginally centerplated. Further cre, in a mee:ing between W and

B&R in June 1977, B&R indicated that:

". . .I was very confident that Brcwn & Pcc: eculd
perform the requirerents fer the project within the
estirated tc:al ranheurs and unit cest, ECT : Pat

scre changes wculd be regaired by Gibbs & Hill to
support de budget and the schedule." (emphasis in
criginal),

(H.C. Ccdd, Jr. F.emo to L.A.

Ashley dated June 2,1977.)

P.r. Codd cited scce specific exa.ples of Gibbs & Hill irpact

en de constraction schedule, such as de follcwing:

"... drawing delays ard inccmplete drawings have
already Pad a ver/ definite schedule impac cn
piping ard electrical. . ."

(H.C. Ccdd, Jr. F.emo to L.A.

Ashley dated June 2,1977.)

!

Cespite de fac : hat engineering was behi .d, ard had

already impacted censtraction, W impcsed deir 1977 spending li: ita-

tiens en engineering (G&H) as well as en censtracticn (B&R) . The

limitatien resulted in G&H decreasing its ranheur expenditure for 1977

to approximately 513,000 enrs, ccmpared to rcre than 671,0C0 rhrs in

1976. (It shculd be noted, also, tha: G&H was expending substantial

nurters of ranheurs in preparatico cf the FSAR, ohich was subeJ.tted to

the NFC in February 1978, with the applicatien for the Operating

License.).

In June 1977, W also had intrcduced a Manheur Targe:

Incentive /Fenalty clause into the G&H centract. (Supplement No. S.)

P.r. Ccdd (B&R) indicated his concern and asked abcut this clause and

its potential irpac in the site meeting with 5 's upper manageren::
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"I asked if Gibbs & Hill in fact was ncw cperating
en a target m.anhours incentive bonus penalty pre--
gram. P.r. Brittain informed :ne that this was true.
I then asked if this ',culd give Gibbs and Hill
another excuse not to solve field related problems
but to enly xsh through for constraction drawings."

(H.C. Dcdd, Jr. tb:m to L.A.

Ashley dated June 2, 1977)

In August 1977, S&R cnce again called TJ's attenticn to

critical proble s areas at the site, and asked for assista,nce f crn TJ.

"7J3I...

TJSI needs to take an active pare in expediting !?:'
Grinnell Hangers a.d Pi,re...

E&R Constructien. . .
.tre cirect cor mnicatice berseen G&H and S&R. . .

3&R CA/C...
Strive to have qualified inspectors...

:

Gibbs & liill...
Legicility of G&H and vender drawings is still a big
problem...Tirely release of drawings to meet the
constructicn schedule...s&R needs to be installing cable
tray supports, cable tray and conduit new in safety related
areas. Need drawings cut already too late to meet sched-
ule...
There appears to be very little review beceeen G;H
disciplines, such as electrical vs. pipe vs. structural."

(H.C. Dcdd, Jr. letter to
J.T. .Merritt, Jr. dated

August 3, 1977)

Also in August, 1977, Horer C. Schr.idt, the TJ Project

F.snager, indicated that TJ felt G&H should not further reduce its

staff, but instead increase it.

"We concur that G&H should rot further reduce its
staff to achieve 1977 budget restraints. We further
concur that additional G&H staffing is necessary to
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meet project cbjective."

(H.C. Schmidt letter to
R.E. Hersperger dated
August 9, 1977.)

At a Manageren Meeting in Septerher 1977, the preliminarf

miles:cnes fcr the l'ni il and Unit #2 Critical Path Peded (CPM)

schedules were addressed. A partial listing of these milestenes was

the follcwing:

Unit il -

Set Vessel May 1978

Begin Startup Cececher 1973

Peel ' cad August 1980

Unit 42 -

Se: Vessel Septerher 1979

: Begin S .ar up February 1981

Fuel L:ad August 1982

In assessing the critical path for Uni: il, the i. pcrtance

of the electrical ccaredities was highlighted.

"T.% eleccrical installatien (raceway, wire and
cable, terminatien) being at the end 'cf the line'
is the :xs: critical activity cn the jcb. Any delay
(cencrete er piping) will 1. pact the electrical
installaticn in the plant because cf the electrical
interecrr.ection of the startup systems. (First
electrical startup system must be ready by Cecerher,
1978.)"

(J.J. Wrhead letter to
H.C. Schmidt dated Septerher
15, 1977.)

In Octcher,1977, with the issuance of their Monthly Prcg-
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ress Papert for the renth of Septeder 1977, Gibbs & Hill ackncwledged

to TJ that they were significantly behind schedule in issuance of

drawings.

Proje:: status:
"Draw:.ngs senedule to be issued for BLR
constraction - 1743*

Drawings actually issued for B&R
construction - 1207"

(G&H Pcnthly Pr:gress Faport)

Gibbs & Hill also was behird schedule in issuing

specifications for bidding and construe:icn.

Despite the fae: that G&H was behind schedule in performing

engineering / design wrk, TJ dire::ed expansion of the construe:1cn

efforts to mee: the Unit #1 Steam Genera:Or se: riles:One of Pay 15,

t 1978. ("'ne projected date Md slip,ted :0 July 24, 1978.)

"Cn Noveder 4,1977 B&R presented an accelerated
program of extended hours and two shif t wrk. . .

...Effe ive N0veser 14, 1977 the constraction
effer will be expanded to two shif ts, six days per
week, ten hours per shift...

'Faa: tor Building Unit 1 Only '"

(7JS: Of fice Me o dated Scveder 7,
1977 fr:ct J.T. Merritt, Jr., et al.

to 2:S /B&R/G&M)

By Januar/ 1978, concerns about meeting the schedule had

increased. Not only were the electrical c0=cdities a rajcr concern,

but clso pipe b ngers were a raj0: c0ncern.

"Hanger Lrcie. . .We do rc knew when (ard if) I?
will ce acie to furnish the required hangers. We do
kncw this delivery will be veri, very late. If we
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think of Start-up teginning in Ceceder,1978 ard

de firs: .vechanical Sv. stems to be turned over
around February-April,1979, 'ae realize that the
hanger del.very causes us a problem, a very big
preolem."

"*de also are aniting for definite data abcut the
total a:ncun: cf wire ard cable en the project."

"Again, we feel that the total of 5,301,379 IJ offi-
cially given by G&H is t o lcw (Total wire a d cable

for Uni: '.- 2 - Cc:=c n. ) "

"The piping and hanger delivery is rcw a real preb-
lem."

"~he elec.rical acrk is also critical, . . ."

"The situa:icn is very sericus and grave ard if we
censider de start-up require ents, we must ring an
alarm ten fer the ciping ard electrical situatien.".

"P r actica ' '.v. all .ciainc. , h"/AC, instr entaticn and_ r
elec-- " ' ' stallaticn has nce s:arted...
he situa:icn is very, very critical because we do
nce have a sericus cermitren: ye: for hanger ard
piping c*e_* _ver .H

"Censtruc,.icn is behind in the fabrication and

installatien of cable tray hangers.. .In general,
electrical acrk da: eculd and shculd be in pr gress
is being delayed as muc . as six .enths fer want of
either engine ering infor atien, client-furnished
raterials, er teth."

(1/27/73 Sc:rarf cf 'U;GCO
Meeting with a: tach ents held
en 3 n..i ,< , o . ).f

Also in January 1973, TJ assumed direct manage en: of

CA/CC cperations at the site. There was rc indicatien that ?J censid-

ered potential 1 pact to the schedule since the expec:ed imcact of

this acticn en the ecnstruc.icn schedule ard prcgress was not
..

reported. C gani:sticnal and respcnsibili:y enanges of this nature

often have a detrimental 1. pac: en the schedule, at leas: in tra short
t

term. (It shculd also be rc:ed that the B&R and G&H Project Managers
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were changed in January 1978, too.)

In analy:ing the critical path for Unit #1 (actually

analyzed in Decerter 1977), it was concluded by the project that

setting the NSSS vessels was a necessary, but not suf ficient,

conditicn to meeting the schedule.

"The Set Vessel Date is the controid (sic) of the
whole schedule. If we ree this date we will ecm-
plete the jcb in tire provided construction is
supported by engineering anf prec=ement. If we do
not meet this date, we may ret mee: the final tar-
get."

(1/27/73 Sum a:/ cf TJGTD
.v.eeting with attachrents
held en 1/11/73)

In February 1978, S&R stated that they had develc, red an
4

: integrated schedule for Uni: 31 and C:c:.cn and they provided i: to TJ

for review. The schefule purportefly integrated engineering, prec=e-

ment, ccnstructicn anf startup, although the Definitive Targe: S tartup

Schedule was not issued unti'. Cet ter 1975. Review cf the integrated

schedule prompte:! another acceleratien in the efforts of construction.

"The Integrated Senedule was ferrally presented to
ranagement en April 10, 1973. The criticality of
the schedule, based en working a standard single
shift, 40-hour week was defined...
From this analysis, a ranagement decision was
reached to accelerate to a 2-snif:, 10-hour, 5 day
'ac rk week . "

(S LR .ven:hly Construction
Pr:gress Repcrt Sc. 42 for
period ending 4/30/7S.)

In their M nthlv. Pr:gress Recert No. 44 fcr the wricxdts
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ending June 30, 1978, S&R reiterated to TJ scce of deir sericus

cencerns abcut meeting schedule requirements:

"2e follcwing iters mntiened in the las five
issues of :ne re;cr: are repeated with emphasis this
renth:...
Cerstruc:icn is behind in the fabricatien and
installa:icn of cable tray hangers.. .In general,
electrical .crk that eculd and shculd be in prcgress
is being delayef as much as ten acn:hs for want cf
either G&M engineering infccatien, drawings, or
clarifica:icn, receipt of G&H purchased raterial,
raceway schedules, client-furnished raterial, er
all...
Listed tel:w are equipment iters which are needed to
meet the fuel leaf targe: date. S e fica: colu-n
indicates de nucher of weeks which expected receipt
of each item deviates frcm the scheduled latest
finish date for installing de item."

(SSR Mcnthly Ccnstructicn
Prcgress Psper: Sc. 44)

2ere een folicwed a list of 64 iters wid negative fica

up to 51 weeks.

In the meantire, :ne NFC Caselcad Forecas: Panel had visited

the Cccanene Peak site en April 18-19, 1973. The purpcse of the visi:
,

was to assess de Fuel Lead Cate in erfer to allcw the NFC staff to

allecate perscnnel rescurces fer FSAP/CL revies. Se NFC ccnfic.ef

that ?J cculd no: mee its then-existing schedule.

"As a result of cur review cf ecnstructicn activi-
ties and the ether infor a:icn previded by the

applicant, we statef tha: ' e es iratef the fuel lead
date for Uni: 1 as being between April 1981 and
Septerher 1931 c: eight to twelve months af ter their
current date of August 1980."

(NFC Trip Feper -Site Visit
to Assess Fuel L:ad Cate -
April 13-19, 1978 dated
6/9/78.)

.
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Se NSS3 Vessels were set begin .ing in May 1978. This

should have provided clear indication to "U tha: the then-existing

cohedule was neither realistic ner achievable. FC: the Westi.aghouse

plants which had baen placed into Ccerarcial Cperatien rest recently

prier to that ti e, the average dura:icn from setting the rea :cr

vessel to c:ecercial cperation as approxirately 45 cenths. That

wculd imply a Ccer.ercial Opera:icn date for Uni: el of February 1932.

Finally, in Decerter 1973, although "U realized tney

c uld ne meet their schedule, they refused to acknowledge da: fa::.

'Ch Dece2er 7,1975 during de Mini-Su c.it Meeting
it was discussed tha: the beginning cf Start-up will
be several renths late. Further it was determined
that the cause was res:ly due te late engineering
incenatien. Tne .es: critical engineering infcca-
tien is presently in the Ele:trical Discipline.

"On De:eder 8,1975 Mr. Fikar discussed this and
the pcssib'e delay in getting fuel loaded in Uni: si.

in August 1980 with the top Texas Utilities Offi-
cers. T.% delay was unacceptable..."

(J.B. Gecrge Me c te H.O.
Kirkland, et 31 dated 12/16/73.)

Although the first system turncver as supposed to have

occurred in Deceder 1973, i: did net a::ually ccour until July, 1979.

We did rc daten.ine wheder the systems turned over subsequen: to

i July 1979 were in the proper sequence as needed by the Pre:pera:icnal

Testing and Startup persennel. The initial energi:ation of the

start-up transfener, however, wnich is cust:carily the beginning of

the testing program, did rc cccur until January 1980. This would

nc n. ally indicate fuel lead approxirately 30 renths ( : 1/2 years)

:X-10
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later, i.e. July 1982, but that did not cccur.
.
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X. PROJIC"' STA?JS - 1980 70 1932

Cne of the rajer werk ef'crts at the Ceranche Peak jcbsite

frcm 1980 thrcugh 1932 related to pipe hangers. (The wcrds "pipe

hangers" and "pipe supper:s" are used interchangeably.) Other cer.c-

dities suen as cenduit (ine'uding cenduit suppcrts) ard cable tray

(including cable tray hangers) also received much atten:icn, but a

rajcr fccal point was pipe hangers.

Althcugh a great deal of werk was devoted to pipe hangers

in the 1930 to 1932 tire pericd, B&R had emphasizef the pipe hanger

pr:blem to T' in April 197}. (~te need fer hanger drawings and rate-

rials r supper. ccnstructicn had been a pr:blem earlier.)

"A new area cf great cencern is ne pcssibility that
atcut 5,0C0 c. ite suc. certs rav. have to be redesigned as a

. .

result of re-aralysis of :ne design criteria. This may
affec supper:s in all stages frcm design thrcugh fabri-
ca:icn and installa:icn."

(S&R .vcn hly Ccnstrue:icn
Fregress Reper: Sc. 54;
Feried ending 4/30/79)

B&R further amplified their cencern to TJ the follcwing

mcnth.

"~he quantity of pipe supper:s that will have to be
redesignec and either revised, refabricated and/cr
reinstalled is current'y estira:ed as apprcacning 3,000..

"hese redesigns are the result of:

a. Reclassifica:icn cf certain rcn-nuclear piping
frem rcn-seismic to seismic categcry,

b. Eigher G-icads used in the final cceputer
analysis than were utili:ed in the nemcgraphs.

c. Cesigns being released fer f abrica:icn and
ccnstructicn that were not (in) acccrdance with the
lates engineering infccatien.

"The total quantity of pipe supper:s that remain to be
designed and fabricated fer Unit 1 ard Ccmacn. ..is esti-

X-1
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rated at 6,800. Corpletion of this design effort at
present rates...will have significant impact on censtruc-
tien progress."

(B&R Pcnthly Corstruction
Prcgress Report So. 55;
Peried Ending 5/31/79)

Redesign was not the only prcblem related to pipe suppcrts,

he'*ever. The censtruction estirate also was ex:;emely 1cw, and it did
.

not include the latest infor ation en the total nu cer of suppcrts;

"Pipe supper:s continue to be an area of rajor cencern.
Se :: cst recent estirates for quantity req;irerents cf
supports 2 1/2 inches and larger is 13,416 which is
significantly greater than the constractico estimate cf
13,165. .. .very low probability is assessed to the neces-
sary cceple:icn by Decerter,1979."

(3&R Pcnthly Ccnstruction
Prcgress Report No. 56;
Pericd Ending 6/30/79)

2ere was rc apparen progress in pipe support design frcen

June to Auc.us: 1979. The 0.Jantit'f of cif. succorts that rerained to. ..
,

be designed aaf f abricated as of August 31, 1979, rerained the sa a as

it had been in June 1979: 7,469.

In response tr the major concern with pipe supports, a

design team was fermed en-site to address the pipe support prcblems.

2is was the crigina icn of what eventually beca e the Pipe Suppor:

Engineering (PSE) group.

In the meantime, the NPC issued Inspection and Enfercement

IE Bulletin 79-14 - Seismic Analysis fer As-Built Safety-Related

Piping Syste-s - in July 1979. In the Bulletin, the :E e:<plained the

potential jecpardy to plant safety associated with safety-related

piping systers:

X-2
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"Recently tac issues were identified which can cause .

seismic analysis of safety-related piping systems to '

'

yield rcn-censervative results. One issue involved the
algebraic s=.matien of leads in some seismic ana- -

lyses...The c her issue involves the accuracy of the ;

inferratien input for seismic analyses...inspecticn by II
'

ard by licensees of the as-built configuratico of several
piping syszars revealed 'a n=.ber of rencenferrances to t

design dec=ents which cculd pctentially affect the
validity of seismic analysis."

(N.C. teseley memo to'

NPC Regicn Directors -

dated 7/2/79)

II Sulletin 79-14, cf ten referred to sirply as 79-14, called

attentien to the ne-2d to re-evaluate seismic analyses to censider the

as-buil: ccnfiguratien. T.-is was especially iger ant if redifica:icns |

:o safety-rela ed piping systers affected the cendi:icn er ccnfigura- !

tien of the piping and pipe sepperts as described in dec=ents from [

fwhich seismic analysis inpu: informatien had been cbesined. In
, :

79-14, the NPC described a series of acticns to be taken by holders of

Ccnstructicn Permits (such as ? ) to verify that their seismic analy-

sis * as adequate, and to reper that inferraticn to the NPC s:aff.

Cccanche Peak pre ece status as of the erd of 1979

(12/29/79) was re;crted as fellcws:

Uni: 1 77.3% ccmplete
Unit 2 41.2% ccmplete
Total Projec: 66.2% cceple:e

(Ceranche Peak Pr gress
Reper: 412 dated 1/22/80)

Initial Energi:a.icn of the startup transformer hsf not yet

cccurred; that milestene was accceplishe:! in January 1980. (Ncte:

Under the circ = stances described earlier in subsecticn IV.C, fuel

lead would folicw initial energi:stien by apprcximately 21/2 years.

X-3
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Given initial energi:ation in January 1930, fuel lead theoretically

could have occarred in July 1982, provided that all c:her pr0 ject

actions preregaisite te fuel ic,ad had been completed.) Hcw-

ever, only apprcxirately 20 system turnovers from construction to

n'GCC cperations had been ec pleted a: that tire. Parthermcre, the

work force at .he site exceeded 4,000 pecple.

"For the week ending January 26, 1980, there were 4,339
persennel total cn the jcb. The reascn this n=ler has

increased s:cewhat recentiv. is because of the increased
effort in the .cioin~/ piping Panger and ele rical areas

. v
for t/ni: 1 - both engineerin~ supper: ard constru icnv
workforce."

(Cecanche Peak Progress
Repor: #14 dated 1/31/80)

Conseq;en:ly, it appears tha initial energi:ation ray no:

have been as mea .ingful as it would be under more rc=al cirram-

stances.

7) ::ck some a::icns in early 1980 apparently in an atte: p:

to reduce proje:: expenditures ard to force a transition frem the bulk

installa:icn rede of e nstruction to de systers ecmpletien and car-

never mcde. Scee of these actions interrapted the necessarf ficw of

inic=atien for proje:: centrol.

"~he M:nthly Constraction Status Repc:: has been sus-
pended . . . "

(S&R letter to J.S. Gecrge

dated 4/14/80)

"All work cn the existing CPM (both units) has ceased."

"A : ached is the April 15, 1930 Analysis of the CPM for
ycur inf0=ation ard distribution. Ne further updates
are anticipated."

",Tne scheduling group will be totally dispersed by Ju.e.900.n, -
.,
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(D.C. FrarJ<um rero to J. S.
Cecrge/J.T. F.errit
dated 5/27/80)

S&R expressed their cencarn abcut the ac:icns taken by ?J.

In particular, they disagreed with abander. rent of B&R's centrol grcup.

"...we canne; agree that it is in the test interest cf
?JS! and ces; effectiveness to dissolve the ces: acccun-
tir.g centrc'. data ard raccrds ycu have addressed."

"If, af ter censiderstica of the shcVe, ?JSI decides that
the directives shculd he carried cc:, Ercon and Fcc: has
r.c choice bu: to ask fer the fellcwing cerditiens in a
Supplerenta'. Order to the Centract.

1. :ndernificatien frem all ecs: acccunting and
scheduling data aid Centrol at CPSES.

2. SA::lerent of Final Fee arcun fcr CPSZS."

(B&R letter to J.3. George
dated 4/14/30)

In F.sy 1980, J.3. C+:rge ackncwledged scre of the schedule

delay which ' as being experienced by the project. He did rc:

ackncwledge it all, hcwever.

"This will restate that the CPSES scheduled Uni: el Feel
Lead is 3-1-31 ard at the presen: is shewing appecxi-
rately 6 cn ns slip...?c.e tal ces; estira:e is 1.7

billicn."

(J.B. C+crge remo : J.T.
F.errit: Jr., et al

dated 5/29/30)

It was cnly a shcr: tire later tha: ?J ackr.cwledged s:re

additicnal schedule delay. The additicnal delay acecrpanied a revised

estimate for 00:31 project ces: of 52.235 billien.

"It is new projected that fuel will be leaded in Uni: #1
in Cecerce: 1931 and in Uni: 42 in the third quarter of
1983."

(J.S. Gecrge letter to L.F.
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Fikar dated 7/17/80)

As of Augus 31, 1950, the C canche Peak p 0 ject was
.

repc: ed as 75% c q lete. Uni: #1 was reported as 86% coglete and

Unit #2 was repc :ed as 50% ceg lete.

In Oc cber 1950, '~J changed the official scheduled ccqle-

tion dates for Uni: #1 and Uni: 42; the cogletico dates were changed

to the da es identified previcusly by Fr. Gec:ge:

Fuel Lead C x:re:cial Cperation

Unit #1 12/81 6/32

Unit #2 9/33 3/34

"he correspending estirated 00:al p 0je:: ces: fc: these

ec pletien dates officially : Panged :0 32.235 billien, an increase Of

5535 millien ever the previous estirate.

In des::ibing the reasons f:: the increasef ces; estirate,
' J.B. Gec:ge .5:sted:

"...diffe:ence between the presen; estimate and the
January 1977 csticate. As can be seen, e:mstructim and
engineering rar. hour ces: constitute :ne r.h|c difference
be ween the esticates."

(J.B. Gec ge latter to L.F.
Fikar dated 7/17/S0)

Pr . George stated further:

"...I canno: guarantee schedule en a proje : Of this
ragnitude. It is my view that cur present ces; estirate
is reasonably accurate as 0 ranheurs and raterial
required :0 finish the job p Ovided we ree schedule.
Our big risk here depends en how close we can build the
plant as it is presently designed."

(J.S. Oe:rge letter to L.F.
Fihr .ated 7/17/S0)

In responding to a request from 7J's Mr. M.. Hall, P.r. D.C.

i
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Franku:n of B&R later previded additicnal insight into why the constru-

c:icn and ranheur ces:s increased substantially. He fel: engineering

had net been sufficiently .:ceplete in 1977 to suptcre develepcent of

an accura:e es ira:e.

"1977 Favisien .. .Tais esticate was prepared by cur
Mcusten estra:ing grcup witn an August, 1976 cutoff date
fer drawing takecffs. At tha tire (Aug.1976) censtruc-
:icn was 12 ,:ercen: cceplete ard er.gineering was apprcxi-
ra:ely 20 percen: ccmplete - nc: de 75-90 percen needed
for a true definitive estimate."

.

(D.C. Franken, rero to M. Hall

dated 4/23/32)

It is nc:ewerthy. that B&R earlier had ex ressed eneir cpin-.

icn eat de elec rical cc :cdities were underesticated:

"...we feel that the :::a1 cf 5,501,379 IS (cf wire ard

cable) of ficially given by G&H is tco icw."

(CoR letter tc ?J dated
1/ 9/'< 3 )

2.e pipe and pipe supper: pr blems a: Ceranche Peak were

censidered sc sericus tha: 7J requesced CS Nuclear, Inc. to review

and evaluate their pr: gram. CS Suclear submitted deir report en

Septercer 17, 1930; in the reper , CS Nuclear described the secpe of

their evaluatien as follcws:

"O.e inten: cf eis review is to evaluate for ?JSI the
adequacy of the pipe ard pipe supper: pr: gram at
CFSI:S. . .The investiga:icn cencen: rated prirarily q:cn de
-it.e suc.e.cre rrec. ram. "e6

,

(CS Nuclear Inc. Pipe Supper
Fregrr/Cccumentaticn Faview,
da:ed 9/17/30)

.

In the repert, CS Nuclear rade seversi recercendatiens; two

exarples indicated existing pecblems ard pcssible pitfalls fer TJ's
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program.

"...the high rate of current CA rejections indica .es that
when the revies responsibility is transferred, CA should
enitor the hanger packages regularly for ecmpleteness

anf ccepliance :: review procedures."

"...rz.nagement is advised to place an e phasis cn the
effectiveness of the pro;:a:n as cppcsed to production
gcals d=ing :ne earlier stages of the new implementa-
tien."

(C S Nuclea: Inc., Pice
.

Supper: P:cgram/Deccentatien
Paview submitted to TJSI
9/17/B0)

?J acknaaledged cnce again the severity of their pipe hanger

p cblem shcr:ly dereaf ter. ~~ hey also described seme of the reascns
.

fer deir p:chlers.

"As pointed cu: in a Fer Werth Star Telecram article en
Friday, cc:Ober 24:

A Nu: lear F49ulatory Comission panel, which inspe::ed
the plan: Wed*.esday, ard Texas Utilities efficials agree
tha: the rajer st=. li .g block in plant cens ra :1cn is
instalia:ico of hanc.ers that sc. .cc:: -i-inc. ."rr

"In the .cas , instalia:icn of ric.in:. hanc.ers had fallen
behird schedule due to prec=ement, engineering and
constructicn p chlems. .M:re recen:1y, the pr blem has
been that a hanc.er, fc: example, could nc: be installed
as called fc: because cener egaigren: was in the
way.. .Further aggravating the pr blem at present, .. .is
the task of gcin~ back and locking at several thousandv
class 5 piping hangers located in areas with safety-
related egaipeent... (W' hen their fai1=e in a seismic
even eculd result in a icss of capabili y cf a safety-
,ne .a . a. .c. . - . . - . . , u.a.,/ . s. ue u. ..a:, .e .-. . . ., a. a

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

gaality ass =ance program. S.is was not done adegaately
and a nu .e. Of Class 5 hangers must be locked at and, in
sece cases, rew::ked."

(Ceranche reak P cgress Papert
,,n n,.,, e3:.2. . . .i . e.i . o ).

The pipe hanger pr:clers continued to be severe enrcegh the
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remainder of 1950, ard the pr:blem placed a heavy derard en tre engi-
I

neering (and c nstruc.icn) for:es a: the site.
"

i

"...it has r.eant ca: close :: 100 percent of de plant's
,

piping har.gers r.eeded to be re-engir.eered and re- ;

desigr.ed . " [

"Cf the app: ximately 400 engineerir.g perscer.el en site
(engineers, draf:sren, clerks), a full ene-half - 200

t

J c: rcre .eersert.el - are involved :n de citin9 Pan 4er. .

re-design ard fabrica:icn effert.".

(C ranche Peak P::C.ress Per.c:: ,

#23 dated 1/14/31)
,

T..e 57.C Caselead Farecas: Panel teured ce Ceranche Peak

site again in Cc::te: 193C. In dei: repc : issued in January 1981,
,

af ter reviewing infer ati:n p::vided by ?J, cey advised ?J 2a: they

did rc: feel TJ wculd mee: :neir cen-scheduled fuel lead date f :
1 Uni: #1.

"In conclusion, the applicant's targe: da:e f : fuel
: leadinc. Uni: el is Cece mer 1931. We believe that datei

:: te cpt: .istic (sic) based cn :ne identified iters
remaining and cur es. ira:es cf tre degree of difficulty

i

:: ccmplete dis m :s. Based en cur meetings r.d tour, '

!

i we pre ec: the fuel leading date :: he Ce:errer 1932."
;.

"...when :ne acelican has rrle ad substantial frac- ;
.. ,

tiers of the presently cc standing pipe hangers ard cable
installatier.s we will reevaluate and ad;us: cc: pre;e:-
tiers ace::dingly."

; (:.?C le :e: :: ?JCC dated
u,3.4 ? a .1. . . ,

i

i In late 1931, de Merican Scciety of Y.e: anica'. 7.nginee:3 '

(ASPI) decided they culd al'. w :ne ti-Strp certificates of SSR for ;

,

4

the Ceranche Peak P: ject .: expire en January 3,1930. Since :nis !

;

acticn by ASM2 could pc:entia'.ly have had a sericus effect en the

project, the cir:urstances sc ::ending this ac:icn ray be resear:ned

,
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further. Further cre, the i. pact to this at:ian to the proje : also
,

ray ba reviewed. .

In October of 1931 the proje:: anrcunced a delay in the

schedules for both Uni: il and Uni #2. The scheduled e x.e:cial

cperatien dates beca.e the fo'.10 wing:

Uni: 1 Januarf 1954
!

Unit 2 June 1985

The 1931 p cje:: ces: estimate was also revised upward by ever S1.2
.

billien to 53.44 billion.

A significan: pc :icn of the ecs: overrun as caused by the i

p:Oblers with hanger design ard installa:icn.

"There are literally tens of enousands of these hangers
1:cated th: ugneu: the p'.an - cver 40 thcusard in bc:n

4, .. 4.s.n- . . .,

;

"The re-engineering cf piping hangers has be:: e neces-I

1 sarf...These 5,000 hangers are being re-engineered and
redesigned on site because ney c0uld n:: te inc:alled as'

criginally designed." (P.12)
d

l "3300 millien out of the 51.2 bilhen is estira ed to go

. c a r. .=. c ' e.a.s .i ,- i . ., a n. d .4 .s ..=.' ' .i ~. ., " = r. e s .~. ~., a ." a .* i ..d-- -
.- . .. . .

The 8,000 hangers in Uni: 1 acd % rcn fa:ilities a:Cou.:,

fc: a rajeriri cf the 5300 millicn."4

1

,

1

(Cranche Peak Progress F.epc::
s27 dated 1/22/52)

' " ~.. .i .n , a ~. . . s ". .' ..=.. . . .". 4 . e.4 '..v.."..vn .e, ,. . . a. / ' 9 '. , .#.. . e....o e .. .. .

1

:o review the q;ality assurance pr: gram for the design and ::nstra -<

,

'

tien of Ceranche Peak, iden:ified a serious p: b'.e . witn :ne Taaliri
.

4

Esturance pr: gram. j

"7ne design and c nstruction audi: pr: gram is an area
tich, in the cpinion of t'm author, req; ires censide. -

able a::entien and irpreve ent." p. 10
(Final Facc : - Favies cf :. e ;Ja'.ir/ ;

'

4 e

i
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Assurance Prcgram fcr the Cesign and
C rs :ucticn of the Ceranche Peak S:eam
Electric Station fer WGC0 by F.3. L:cbin
dated 2/4/52)'

,

very little, if any, pr:gress was made in ccepletien of the'

project frem August 1950 :: April 1952. The status of the projec: as

cf Augus: 31, 1930 was e.entiened earlier. when this is ccepared to'

the reper:ed status as of April 24, 1982, the lack cf pregress is

evident.

3/31/90 4/24/32
f

Uni: 41 36% 37%
i

Unit #2 50% 49%

Tctal Pr0|ec 75% 76%

(Cerarche Peak P grass
, Reper:s v21 dated 10/7/30

,

and 930 dated 5/23/52)
f In the schedule adep:ed in Cc :ber 1951, Cold Hyd: static
,

| Testing (Cold Hydr 0) cf the Uni: il Fasc Or C0 clan: System was sched-
)

uled f:: June 1982. Perf:r ance of Cold Hyd 0 a: tha: : ire was sup-
,

pcsed to suppc : a scheduled fuel lead cf Unit vi in June 1983.

Althcugh Uni 41 Cold Hydre was actually perf =ed in July 1932, it is

unclear whether er rc the full tes: as criginally planned was per-
i

fc =ed at that tire. Further research may be perf =ed to deteredne

the status of the p 0 ject a Cold Hydro, and to deterr.ine to what

exten: Cold Hydro prerequisites were satisfied.

In Septe-ter 1932, J.S. C+:rge rctified Gibbs & Hill (G&H)
;
,
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cf his displeasure with their previcus perfer an:e. Not only did he

describe a icng-term dissatisfa::icn, but also he cited several

exa.ples of areas in which M hM les: confidence in G&H.

"Ouring the past six years, I have had a reducticn of
confidence in G&H engineering."

(J.B. Gec:ge me. c to-

K. Scheppele da:ed 9/27/S2)

Several of the issues identified by .v.r. Gac:ge had been

p 0blers for a 1cng time.

":nterface pr:blers with entire piping and sup;c::s. F cm
begina.ing with stress analysis, nos as-buil: everleads.
Car ct te installed as designed."

"Plant design no: taking da age s: dy pre:lers down
strear. into a 00u". ."

(J.3. Gec ge me c 00 K.
Sche: ele dated 9/17/82)..

In De:erber 1982, the Oceanche peak pr je:: was six cen:ns

from the then-scheduled fuel '. cad fate for Uni: el. As cf '.2/10/52,

however, caly 239 Out of 325 systers/subsysters had been re. eased by

cons :uction to the ':') startup g cup. Tnis mean: tha: since February

! 1982, when 137 systers/subsv. ste s had Men turned ever, enly an addi-
.

,
,

ticr.al 52 systers (cr app cxirately 5 s/sters per mcnth) had beeni

cc. pleted . A: this rate, turr.ever cf the remaining 56 systers/
i subsyste s wou'd require an addi:icrai 17 cn:hs. :: is n::ewerthy
, .

that Mc Fun::icnal Testing of Uni el was scheduled f:: ;+:erher

,9 .,.. s

I: is also n::as:::ny that as cf mid- ecerce: 1952, the

design review certifica:icn pr: cess for hangers was f ar f:: cc p:,e-
|

|
tien.

I
1
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"~"At C:canche Peak as of mid-Ceceder 1982, a'ccut
the approxira:ely 10,500 hangers for Unit #1 and cu. 1
facilities have gene thrcugh the entire design review
certificatien process."

(Ceranche Peak Prcgress Paper:
432 dated 12/29/82)
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F

.< C m u.~ ..S .C m... . + A

A. '"exas Utilities did nce ac precerly with recard to

encineerinc/desien. ccnstr.:c icn and crecceratienal

testi .c/startup as de Profect .vanacer cf Ceranche Peak.

.

The Cecanche peak Steam Electric Station has not been a

successfu'. nuc* ear project. ::c: cnly has the project te-en plagued.

.g. yg a g . g. ~,.e ..g , u g. g,. se s.e n g..a ../ c .' .".er,,. g s . . g.. . . , aa....a .t .., .- . ... .. . - 3.

design and c:nstra :icn is sc q;esticnable that a ec:plete verifi:a-'

ti:n ard validatien has been regaired.

?J addressed ::P.C :s?ala:Or/ requirerents as if dese

represen:ef a maxi:n.:n leve' Of perfer ance. ?J failed : reali:e tha:
''

+. . '.y .~
.- w. 3.' .' . e... . .s as .-=. .- a. s e . .. .- ~.. . . . .u. ....~.s . =. a- . . v. s hcu'.' ". * u-' - ' . = .' ' - * . .

leve'.s cf perf:r ance, and :. a: they shculd strive to mee: higher,

self-i.pesed goals.

?.e severe c: b'.e .s which existed ever de ccurse of the.

. . .' .c. he. .'...g ,y. .. n. n. g. g., . ., g . ..e .a. en... .-o .n. n. .
.. . . . . . . . . ... e.... .

.

e~ , .s.. 4 . . .. 2., e . . 3 ". a x.' s .3..~, s ..ce..a.s .d ".u y..a. n ' .- ' .e . -' ' d a .ea.. , . . . . .. .r . .

:cre, ?J adcc. ted ac. .c: caches such as the A:-Risk appr:aca *.im una:-

ceptably ec.pree.ised q;alirf.

Cespi e their kncw'. edge of de existing pr:ble s, cf de

unrealistic ard unachievab'.e schedules and budgets, ard of the

sacrifices of q;a'ity, 'N failed to tea :ne necessary managerant ac:-

ier.s to ccrrect de t:cubles ard to turn the prcject ar:und. Such

.C - 1'
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failure constitutes mis anagecent.

Enaineering/Desien

| 2e planning for engineering / design was rc: done properly.
t

7J's decisions to establish and to extend tM cn-site engineering
|

| effort refle :ed ;ce: initial planning as well as subsegaen; failures
1

to co prehend the extent of the previous engineering / design iradeq;a-

cies.

7J selected an Architec /Ingineer with limited U.S. nuclear

experience. 7J also hired a Ccnstrue :: with limited nuclear cen-
t

ctruction experience. W then ec: pounded the pctential problems

asscciated with having centra::crs witn limited experience by failing

to plan and implerent the cccrdination regaired of the archi-

te: / engineer with M construe:Or.-

7J failed to understand and irplerent the engineering

gaality assurance reqairerents er.xdied in regulations and industrf

standards; they also failed to c:vderstand the i.per.anre of giality

assurance fcr engineering / design. 7J failed to understand that the

IGC used safety regulations to convey their inten and to satisfy

their pricarf missim of assuring public safety. 7J in:Orrectly

attecpte:! to justify their a::icns to the tac as sa:isfying the letter

of the safety re7alatims; ?J failed to satisfy the intent of the

safety regulations. As 7J experienced the increasing safety e.pMsis

by the hAC staff through the PSAP/FSAR review prccess, they cc plained

of the effects of regulatory "racheting", but they failed to in crpo-
1

rate within their plans the i. pacts of such increasing

X:-2
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e phasis.

?J failed to rec qni:e the magnitude of the evciving

engineering / design effert. ?J did net eceprehenf the need fc: ade-

quate engineering to supper: ccnst=cticn, so cey failed to ccq::e-

hend ard to m.itigate ce nega ive effects of minimi:ing the engince:-'

ing budge in the f ace of increasing regirerents. ?J also failed to

understard the cause ard effec. relatienships betaeen sufficient

engineering / design, pr:duc.ive cens:=cticn implementa:icn, and cre-

dible quality assurance dec=entatien.

7) also failed :: understand ce risks cf pt:cc+fing with

perscnne'. cn tneir staff wi: . lir.ited nuclear experience. Their

inexperience led to ignering de recerrenda:icns of external parties

whien had been hired by ?J te p cvide recere.erdatiens based en their

experience.

?J failed to exe:u:e/1 plement the engineering / design of

Cceanche Peak p cperly. ?J 1:pcsed cash ficw restricticns en Gibbs s

Hill wi:heu: anticipating the i. pact of such restricticns.

?J failed to understand the significance cf quality assur-

ance audits of Gibbs & Hill. Scre of these audits raised cencerns of

inadegate vender drawing review by Gibbs & Hill. ?J a'.so failed to

rwegnize the significance of inadequate Gibbs & Hill interdiscipline

design review.

?J's decisien to minimi:e revisiens to ecnstructicn drawings

ard net to incc perate previcusly app cved design change dccrents

resul:ed in predictable ecnfusien of the engir.eers' design intent and

subsequent deviations ard rcn-centerrance repcrts, as well as failure

:C-3
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,

to verify constracticn against tM app:cved drawings. TM decisicn to

allev "At Risk" engineering resolution without full engineering analy-

sis and review further ceifused tM engineers' design configuration.

Furthe=cre, the decision to use the "At Risk" approach to allcw

censtruction to build f:cm unanaly:ed design change docu.ents further

added confusien to the design intent. 7J failed to realize that use

of other than current design inic=ation as refle::ed in drawings and

design changes muld lead to serious document con =ci p:0ble s in

constructicn and gaality cent:cl.

As 7J's role in engineering / design evolved f cm over-
,

sigh; and reni:cring of Gibbs & Hill to day-to-day direction of the
,

site engineering c:ganization, TJ 5 :ed without a pre: ncalved plan,t

and without an understan.ing cf the need to p cvide adegaste and

experienced technical supervisien and personnel.

7J failed to control the engineering / design pr: cess properly

on the Cora mhe Peak proje::. 7J failed to accep and to respcad cn a

ti.ely basis to feef:ack inf:=atico t. hat engineering was not proceed--

ing p:cperly. 7J failed to respond to infcca icn en lack of schedule ,

,

perfomance, cn increasing scope due to safety and regula:Ory reg.: ire-

; rents, to ces: increases resulting f:ce lack of produe:ivity, and to

problems identified by the Quality Assurance /Ouality Cent:cl p cgram.

7J failed to respond to q;estions and concerns raised by

proje : exployees. Instead, TJ either ignored the centerns c: antago-

; ni:ed the e ployees who raised these ecxerns. 7J failed to under-
1

stand the i.portance of having sufficient engineering co plete in
,

advance of c nstraction, and continued constracticn with inadegaate i
1

:
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ard bsufficient engir.eering,

Althcugh TJ clairs to have prcperly ranaged Ceranche Peak,,

their canage cn: practices reveal unwillbgness to accep: unfaverable

infe:ratien, and reaction to project pr:blers by remving qualief

assurance reqairements and by c:herwise cuttir.g cc ners. It is nct

'

surprising that these failures later led to disast cus bpacts when TJ

atten:ed to cbtain its cpera:ing license f:cm the NRC.

Ccnstractien

The planning fer ecnstraction was rc done p cperly. I:

resulted in schehle duraticra which were urcealistic ard unachiev-

able, especially when compa:K' to previcus projects. The initial

schedule of 45 xnths f cm firs: nuclear cencrete to Nel icM was

unachievable. A schehle cf such dura:icn regaired either an ur:eal-

istically shcr: ecnstracticn duratien, an :ealistically shcr: tes:-

ing dura:icn, c: an unachievable & gree of everlap ber een :ne rac

phases. Cide.5 decurents also reveal streng incensistencies ber.een

schedule cbjectives and supper:ing constracticn m:k (e.g. ref'ected.

in the ccer.cdir/ batallaticn curies) .

Actaal ecnstracticn p cgress was rc: p cperly fac cred b:o

updated ard revised schedules. B is resulted in scheh les that

beca e beressingly urrealistic and 1.pessible to ree:. Project
,

dece ents indicate that p cjected kel lead dates in late 1973 ard

late 1979 could ret be ret.

Censtracticn esticates and budgets were prepared based en

achieve-en: cf the unrealistic ard unachievable schedules, ard en

XI-5
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incomplete engineering inferration.

Actions taken by TU to execute and implement construction
Iresulted in significant schedule de .m ard budget overruns. Attempted

implerentation of the unrealistic an unachievable schedules resulted

in decisions which caused substantial interference problers and

subsegaent rework. This was cecpounded by use of the "At-Risk"

approach, by installatico of work out of sequence, and by premature

transition into the syste:rs cc pletion/ turnover acde. Failure by TU

to coordinate engineering and raterial/egaipment support for construc-

tien caused schedule extensions and budget increases significantly

greater than these sich would have occurred if engineering initially

had been sufficiently ahead of censtruction, or if construction rad

been slowed ard engineerirx; had been allowed to get ahead.

'Ihe cost estimate bad become unrealistic by 1979. Increases

in labor and raterial costs due to schedule delays ard due to

increases in ecsts of capital, as well as significant increases in

ecenedities, had increased the project ecst above the total described

in the Definitive Estirate. B&R already had exceeded their base

manhour target by the erd of 1979, aM they still had substantial

acchanical and electrical w k to complete en Unit #1. Even ecre

substantial mechanical ard electrical wc k rerained en Unit #2.

'IU failed to ' control construction. They were unable to

recognize root causes of problers, and they failed to take appropriate

corrective actions to solve those proble-s. TU consistently ignored

the warnings of others, including Brown & Rcot, J.M. Varela, Manage-
;

rent Analysis Company, F.B. Lebbin, the NFC ard the Authcri::ed Nuclear

XI-6
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Inspecter.

Precceraticnal Testing /Startup

te planning for precperatiencl testing /startup was ret done

prcperly. Since W retained perfo=ance respcnsibility as well as
,

manage ent respcnsibility for testing, this failure in planning is

more directly accributable to 'IU.

Frem the start of the project, an insufficient duration was

allecated fcr ccepletien of testing. According to R.E. Ca.p, theT

initial duration for precperaticnal testing of 6-7 months was too

shcrt. By 1978, W clairs the scheduled duratien fcr the prcgram had

beccee 21 mcnths; that was scill tco short.

i The W executives with direct respcnsibility fer testing had
,

,

' no nuclear experience. Through August 1982, precperaticnal testing

ard startup was the respcasibility of Mr. J. Kuykerill. Mr. Kuyken-

dall's previcus experience was in coal plant cperations; he had no

pricr nuclear experience. Subsequent to August 1982, precperational
,

!- testing and startup was the respcnsibility of Mr. J.T. Merritt; when

he reported to cercanche Peak in mid-1977, Mr. Merritt also lacked

nuclear experience,

ne precperational testing prcgram was not integrated into
,

the evers11 project schedule pricr to 197?. Althcugh B&R develcped an
i

integrated schedule f7: Unit #1 and Ccmmen and previded it to ?' 4-n
I

i February 1978, the Cefinitive Target Startup L:wl .s was not issued
,

l

until Cctcher 1978.

te centrol of precperational testing /startup was rot cbne'

i,

XI-7

i-
--- - - . _ . - - - . . - - . . - _ _ - . - - - -



_ - - . .. _ .

..

/ 2/12/88

properly. 'n3 forced the transition from bulk constructicn into sys-'

tems completien too early in order to maintain their unrealistic

schedule; this increased the difficulty in performing engineering and

construction, created rework problems, and Mded to the cost ud

schedule duration. In fact, the perforance of the testing prcgrr.:a

was ret controlled. The scheduled duratien for the precperational

testing prcgram was not c'anged to reflect industry experience.r

Although R.E. Ca.p claimed the industry norm ms 28-34 cenths, the-

schedule duraticn was not increased to reflect that norm.

P=theracre, the testing precram schedule was not ccdified
,

to reflec: the project's experience. Although system turnovers to

support testing did rot begin in Decerter 1978 as they were supposed
i

to, the program schedule was not change to reflect actual turncver

: experience; system turnovers did rot begin until July l')79.

Initial energi::atico did not cccur until January,1980,

The schedule was re redified in a tirely fashicn to reflect that.

Scme major testing milestones (e.g. Hot Functional) had to

be performed twice. %iifications were rade to egaiprent which

already haf been test i. Ccnsequentl'/, in order to verify satisfact-

cry perfo=ance of the equircent after the mcdification, the tests had

to be performed again.

B. 'FJ's improcer actions as Project .varager of Coranche

Peak were significant and caused cost overruns and

schedule delays of the project.

t

f
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Frcm the beginning, TU tried to irpose cn the project

schedules which were unrealistic and unachievable. As a result, they

ccm:r.enced ccnstructicn in 1974 withcut sufficient ccepletien of engi-
1

neering and design. Further cre, they attegted to accelerate con-
'

structicn in 1977 ard 1978, ohile at the sare time limiting G&H's

capability to perform engineering thrcugh budget limitaticns.

The fact that engineering was never far enough ahead of

constructicn centributed to several prcblers. For exa:rple, inprcper

sequencing of the constructica ccmcdit / installatien was a direct

result.

The At-Risk apprcach to design change review, which TJ

utilized in crder to minini:e the impact en ccnstructicn of design

changes, violated the inten of 10 CFR 50 Appendix B. TJ utilized

At-Risk renetheless, ard the CPRT ard CAP were direc: results.

TJ began the project in 1972, with an expected ccst of $779

millicn and scheduled ccmple.icn dates of January 1980 for Unit il and

January 1982 fer Unit (2. Scw, nearly sixteen years later, the plant

is expected to ccst rore t'.an S8 billien; neither Unit 41 nor Unit 42

is yet en-line.

?J claired that construction of Unit il was cceplete in

1984. Since the C?r and CAP resulted f cm 'IT)'s inprcper acticns, the
;

!

delays and cverruns resulting f cm these prcgrars are attributable to
,

'

W.

Too other exa.ples can be cited to illustrate TJ's culpabil-,

i

| ity. As Project Manager, TU established schedule goals ' hich were

unrealistic and unachievable. This centributed, a cng other things,

1
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to low morale areng project personnel, ard to perfomance of constrac-

tion work out of sequence. Performance of the work out of sequence

contributed to a rassive interferences problem, which was costly and

required a lot of ti.me to resolve.

The unrealistic and unachievable schedules also progted use

of the At-Risk approach to design change control, and this apprcach

was a rajor contricutor to the present progrars for identification and

correctico of design ard construction deficiencies.

C. The Comanche Peak Resconse Team and Corrective Action

Procram and the failure to obtain an Oceratine License

for Cocanche Peak resulted frcm TU's imorecer actions.

The CPr and CAP had their genesis in the external source

issues. The external source issues raised enough questions about the

design and constructico of Cecanche Peak that such progrars as CPE

and CAP were regaired. The ASLS, for exa.ple, indicated that they had-

sufficient doubt about the design quality of the project that there

was a need for an independent 6esign review. W had the res;crsibil-

ity to demonstrate to the ASD that a system existed at Coranche Pesk

which prceptly corrected design deficiencies; W was unable to so

derenstrate.

In their June 28, 1985 submittal to the ASG, W ackncwl-

edged that they had established the CPC, cogesed of third-party

experts with extensive exparience in the 6esign and construction of

nuclear pcwer plants to address the i?T's findings and to develop and

XI-10
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implement a prcgram atich aculd identify ard correct deficiencies in

ard cec;ccents. TU fur dersafety-related structures, systers r.

ackncwledged that discrepancies had been identified which ware of

ccccern to them, as well; TJ aiready had begun to take ccrrective

acticn to correct dem.

The discrepancies were the result of erevicus imprcper

actions taken by TU. Several exa. ples have been citef earlier.

Finally, TJ stated in the Current Maragement Views secticn

of their June 23, 1985 submittal:

"?JCCO ra .agement is ret satisfied with de status
of de plant and wculd not receed to cperate it,e
even if authcrity were to be granted, until all of
the cuts x. ding cencerns have been addressed, deir
safety significance determined, generic implicaticns
anf colle:_ive significance censidered, ard neces-
sary ccrrective acticns have been cc pleted."I

(7J submittal to ASI3
dated 6/23/S5)

For TJ to have to u .dergo such prcgrars as de C?r and C.V

in crder to be able to cperate its nuclear plant reflects the severi-

ty of TJ's problems and de extent of its misraragement.

D. By Cecember 1973, it was clear that the croject cculd
,

not be claced into Cecercial Cceratien in Januar/1981

(Unit 41) and Januar/ 1983 (Unit #2).

The Unit il Reacter vessel was nct set until M.ay 1973. A

realistic and achievable schedule aculd rot have reflected Cc=ercial

XI-ll
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Operation of Unit #1 32 months later.

-In crder to meet the schedule, system turnovers were to have

started in Dece2er, 1978. System turnovers had not yet started.

Precperational testing had rot yet started. A realistic,

achievable ' schedule would have reflected approximately 30 months for

completing preoperational testing prior to Fuel Lcad, assuming that

design had been verified (as it had not) and that construction was in

accordance with design. Cccercial operation of Unit #1 could rot be

attained in January 1981.

When TJ revised de Unit #2 schedule in June 1977, the
.

revised startup icgic indicated that a pericd of 18 to 24 months

be ween startup of the two units was necessary. The project personnel
,

decided on a 24 month difference at that time. Consegently, given

the status of Unit #1, cc=ercial operation of Unit #2 could rot be

attained in January 1983.

| E. 7J knew that the Januarv 1981 (Unit el! and Januarv 1983
i '

(Unit s2) ccc.ercial c eration dates could ret be'

attained.
|

i

UJ knew in Cece2er 1978 that the beginning of start-up

would be late. TJ also knew that the cause was mostly due to late

engineering inforration. TU had committed to the Nic in the FSAR that
f

the preeperational testing prcgram would be corpleted before fuel

load. Precperational testing could be expected to take apprcxirately 2
L

1/2 years.
1
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Rather than ackncwledge the delay, hcwever, W's tcp offi-

cers declared the delay unacceptable. Ceclaraticn that the delay was

unacceptable did nct make it disappear. By that tire, the delay had

cccurred.

Furder:cre, the NFC had confirmed to W nearly six mcnths

earlier. that their esticate for de Unit il fuel lead date was eight

to twelve months later than 7J's. Althcugh W cculd not be expected

to schedule deir activities based solely en NFC information, it 'aculd

h .ve been prcper for W te re-evaluate their c* n schedule based en the

external infer ation frcm :.7C. Such a truthful re-evaluatien would

have ackncwledged the delay.

In light of TU's understanding that a pericd of 13 to 24

months between startup of the tao units was necessary, ard in light of

TJ's selection of a 24 men:h separatien, W also knew dat the Unit #2.

corrercial cperation date cculd not be attained.

F. By Cecember 1979, de Cefinitive Estimate of $1.7 bil-

lien was not realistic.

B&R already had exceeded their base ranheur target. The

esticate had not been revised to reflect the additional costs of

schedule delays er the loss of constructicn efficiency due to sus-
.

tained overtime, the need fcr rework, ard lack of engineering and

material support.

W knew that the centingency in the project esti ate Pad

been used up. Consequently, with the project repcreedly about 66'6
;

!
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complete, with the rest complex work (mechanical and electrical, and

testing) yet to come, there was to centingency lef t with which to

address unknowns.

Parthermore, the project had been delayed beyond the com-

pletion dates utilized in developing the S1.7 billico estimate, ard

such delays are expensive.

1

G. By December 1979, it was clear that the crojec could

not be claced ia.to Cc:nwarcial Oceration in July _ 1991
- _

(Unit al) and Januarv 1983 (Unit =2).

A reasonable precperational testing /startup schedule would

have projected fuel loading of Unit #1 approxirately 2 1/2 years after

initial energi:aticn of the startup transferrer; initial ener-i:aticay

did rot cccur until January 1980. That would have indicated a com. er-

cial operation date for Unit #1 re earlier t".an January 1953.

There were other severe problems to be dealt with which

wculd further delay the schedule. One rajcr exa.ple is the pipe

support problem. As of late 1979, there was a substantially higher

quantity of pipe supports to install than the gaantity contained in

the construction esticate. Addi icnally, pipe hanger redesign was

reccgnized as a significant regairement.

H. By May 1982, the pro x : was in such serious trouble

that it clearly could not be placed into Ce<=nercial

,Creration in Januarv 1984 (Unit 81) and June 1985 (Unit

XI-14
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42) .

Very little prcgress had been made in ec:gletien of the

project for nearly t o years. The project was stagnant.

Most of the pipe hangers had rot yet gere thrcugh the entire
,

design revies certificaticn precess. The backleg was grewing; by

Cecember 1982, cnly approxirately 2,500 of the apprcximately 10,500

total for Unit 41 anf ec=cn had been dene. The At-Risk design change

apprcach was presenting significant administrative and centrol prch-

1ers . Cccumentatien regairerents fcr the craf tsmen te install ard fer

the CC inspecter to inspect had beccme u:rsield .

The Irbbin rescrt pointed cut sericus prcblers in tre design

and ccr.struction audit pregru, reiterati. q similar prchlers to these

pointed cut by .%C in 1978. In fact, tre aciit preg.n regaired'

censide able attentien and irprevement.

TJ had lest ccnfidence in Gibbs & Hill. Dissatisfacticn

with G&H, 'atich Pad started a least six years earlier, as reaching a

culmination.
!

| I. There was suf ficient evidence available in 1982 that ?)

knew cr shcu'.d have kncwn that the project **ns in seri-
!

.

ces trcuble ar.d ceuld rot be placed into Cc=ercial
|

| Cceration in Janua.r/ 1934 (Unit 41) and June 1985 (Unit
!

|

I $2) .
1

-

|

|
i

1 |
|

Several cccurrences in late 1981 and centinuing inte 1992
,

I

l X:-15
|
|

L_



.

2/12/88

provided clear evidence that the project was in serious trouble. B&R

was notified by the A&S that their certification would not be renewed

upcn expiration due to QA prcgram deficiencies.

Mr. F. B.- Ecbbin, the consultant hired by TJ, identified a

serious problem with the quality assurance program. TJ earlier had

been rade aware of serious quality assurance program deficiencies by

their om persennel, by the h7C, and by .Y.anagement Analysis Cocpany

(MTC) a::eng others.

TJ's oc monthly Prcgress Reports indicated the project was

stagnant. Although ranual and non-ranual ranhours were being spent at

a high rate, the project was rot moving ahead.

The problers with pipe hangers, in particular, were over-

whelming. TJ knew, for example, that approxirately 8,000 hangers for

Unit #1 aM commen still had to go through the design review process;:

only 2,500 had gone through by the end of 1982.

Finally, the ccepletico and turrever of plant systers was

not en track. Only 52 systers had been turned over in the previous

eight renths; 86 systers still remained to be turned over. Further-

nere, Hot Functional Testing, which was to have been performed in

December 1982, was not completed the first time until May 1983; the

test had to be perfor ed again at a later date.

X -16
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ROBERT A. De LORENZO
2326 Easton Avenue

Richland, Washington 99352
(509) 375-1779

SUMMARY

Nearly twenty-five years of experience in the nuclear industry in
construction and project management, engineering, testing,

operations, administration, contracting and consulting. Record
of increasing management responsibility based on achievement.
Experience in projects of national importance, including

experience as Project General Manager of the St. Lucie Nuclear
Plant Project, the most successful nuclear project in recent

history.

EXPERIENCE

o 1984 to the present: RANDEL Associates. Inc.

- CONSULTANT

Business executive and management consultant in heavy
construction project management, with specialization in
commercial nuclear power plants.

o Project management review, and cost and schedule
performance analysis in nuclear construction

'

project litigation, including preparation and
presentation of testimony as an expert witness.

o Retained as the expert in commercial nuclear
construction project management by The Dow

Chemical Company and Kirkland and Ellis, its

attorneys, to provide :xpert testimony in the
Midland Nuclear Project litigation,

o Retained as the expert in nuclear project

engineering management and implementation by the
City of Austin, Texas and by Miller, Canfield,
Paddock & Stone, their attorneys, to ' provide

expert testimony in the South Texas Project

litigation,

o Retained as a subcontractor in nuclear project

management, and in engineering and construction'

by the Arizona Corporation Commissionmanagement,'

in their prudence review of Arizona Public Service
Company on the Palo Verde Nuclear Generating

Station.

o Retained as an experienced nuclear project'

executive and expert by the minority owners of
Comanche Peak Steam Electric Station to review the

A-1
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,

management of engineerinz/nesign, cons truc tion and
precoerational testin: in their Litigation with
Texas Utilities,

o 1978 to 1954: Washina:on Public Power Sucolv Svsten

- DIRECTOR, WNP-1 Program

Reported directly to the Chief Executive Officer witn
responsibility for directing and managina all orotram
activities requirec to preserve the assets and licenses
of a 63% complete "motnballed" nuclear power olant..
Inis requirea directing a total project staff of 600
people, witn a monthly cash flow of 57.5 million,

o Developed a Project Enhancement Program and
obtained Board of Directors' approval for

implementation. The program involved utility
decision-cakers of na:icnal stature.

Acted as principal company spokesman for Emerzencyo
Drills for WNP-2. The drill was praised by the
feceral Emergency Management Agency and the |

Nuclear Regula:ory Commission as the most

successful to date.

- DIRECTOR, WNP-4/5 TERMINATION PROGRAM
.

Managed all activities related to the termination of
two nuclear plants, one 17% complete and one 23%

complete. Reported to :he Chief Executive Officer;

responsible for interface with Board of Directors'
committees to keep them informed and to obtain specific .

approval for politically and legally sensitive actions.
,

o Successfully developed and implemented a

management plan for terminating nuclear plant

construction projec:s, a plan which has been j

referenced by others in the industry. ;'

f
'

o Served as primary media and public interface to,

obtain public acceptance of the program. Guest
: speaker engagement at a Public Utilities Executive

Course featuring other prominent Northwest and ,

national energy figures as speakers.

- PROJECT ENGINEERING MANAGER and MANAGER OF ENGINEERING

Responsible for providing technical and administrative
direction to Supply System engineering personnel in
electrical, mechanical and civil engineering

cisciplines, as well as for nuclear licensing.

o 1977 to 1973: TERA Corcoration
A-2
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- SENIOR PROJECT MANAGER

Managemen: Consultant for a management systems
consul:ing firm specializing in advanced technology
applications to utilities.

o 1974 to 1977: Florida Power & Li2h: Co.

--PROJECT GENERAL MANAGER, St. Lucie Project

Senior line manager on a two-unit nuclear plant
construc: ion project, with full resconsibility for the
cost, schecule anc cuality of the St.4 billion project,
consis:ing of approximately 3500 employees.

o Comoletea :he final St. Lucie #1 activities in 13
mon:hs, compared to 14 months for other similar
projects. Accomplished fuel loading and comercial
operation "on schedule".

o Developed :ne project plan for St. Lucie #2, and
began cons: rue: ion. That project, which has since
been completed, has become the model projec: for
the industry,

o 1971 to 1974: General Dvnamics Coro.. Electric Boat Division.

- DEPUTY PROGRAM MANAGER

Responsible for directing and coordinating the overhaul
and refueling of one nuclear submarine anc the
construction of another. Initiated a new approach to
overhaul prepara: ion which shortened the firs: year's
schedule by two months.

EDUCATION

M.B.A. 1974 University of New Haven
Areas of s:udy: Gen'l Business & Management

M.S. 1971 University of Connecticut
Field of Study: Elec:rical Engineering

B.S.E. 1964 Brown University
Major: Electrical Engineering

1966 Naval Nuclear Power Training Program.
Equivalent to M.S. in Nuclear Engineering.

November, 1937.
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2/12/38

APPE2OIX B

LIST CF ACPCtTIMS

ACPS Advisory Ccmittee en Peactor Safeguards (NFC)

A/E cr A-E Architect Engireer

.

AEC A cmic Energy Comissien i

ANI Authorized Nuclear Inspector (ASMS)

ANSI Arerican National Standards Institute

ASLB At0mic Safety and Licensing Scard (NRC) ;

ASME Ararican Scciety of Mechanical Engineers
i

BCP Balance of Plant |
t

BRAZCS Bra:cs Electric Pcwer Cecperative, Inc. ,

B&R Brcwn t. Pcct i

i

BWR Boiling Water Faactor '

CASE Citizens Asscciation fer Scund Energy
|

CAP Corrective Acticn Prcgram
i.

,

CAT Ccnstruction Appraisal Team (NRC)

CFP Caselcad Forecast Panel (h":C)
,

CFR Ccde of Federal Regulaticns

!
*
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CdC Component Mcdification Card

CD Cc:=ercial Cperation

CP Construction Permit

CPM Critical Pa-h Methed

CPPE Cccanche Peak Project Engineering

CPRT Cccanche Peak Pasponse Team

CPSES Cccanche Peak Steam Electric Station

DAP Design Adegaacy Program (CPRT)

DBA Design Basis Accident

DCA Design Change Authorication
:

DCC Dcct:ent Control Center

DC/DD Design Change /Dasign ' Aviation (Paquest)

DCRP Design Change Paqces to Prcceed

DDR Drawing Deficiency Report

CE/CD Design Engineering / Change ' viation (Paquest)a

DIR Discrepancy / Issue Pasolutien (Paports) (From DAP)

DP&L Dallas Pcwer & Light (Ccepany)

DSAP Discipline Specific Action Plan (CPR*)

B-2
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.

. 2/12/88
'

.

ECN Engineering Change Notice

EPA Enviren:renta1 Protection Agenc';

ER Envircr.Tental Paport

ESI External Scurce Issues

FI:% Federal Er.ergency Managerrent Agency

FL Fuel Icad

FSAR Final Safety Analysis Peport

i
'

G&H Gibbs & :iill

GA General Arrangement Drawing

GAP Gcver=en: Acccuntability Project

HFT Hot Functicnal Testing

HVAC Heating, Ventilating & Air Conditiening
,

i

| IAP Independen: Assessment Prcgram (CYCG)

I&C Instru. ent & Control'

IDI Integrated Cesign Inspection

ICVP Independent Cesign Verification Prcgram

.

IE Inspecticn & Enforcement (NRC)
?

Im Institute of Electrical and Electrcnic Engineers'

!
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2/12/88

ILRT Integrated Iaak Pate Test

!- .
INPO Institute for Nuclear Pow: Cperations

ISAP Issue Specific Action Plan (CPRT)

ISI In-Service Inspection

ISO Iscrnetric Drawing (Piping)

JOA Joint Ownership Agreement

KV Kilovolts (thousard volts)

ILCA Loss of Coclant Acciden:

LWA Limited Work Authorization

FJC Marage. Tent Anal / sis Ceepany

M.IS Panagement Inferation System (data base)

FCR Nonconfo=ance Peport

NDE Ncrdestructive Examiration '

J

NEPA National Envirc= ental Policy Act

NF (ASME B&PV Ccde Section III, Divisien I, Subsection
NF - Pipe Supports)

tCV Notice of Violation (NRC)

NPSI Nuclear Powr Servicas, Inc.

NRC Nuclear Regulatory Cecmission

B-4
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2/12/88
.>

NRR (Office of) Nuclear P.eacter Regulaticn (NRC)

NSSS Nuclear Stearn Supply System

CBE Cperating Easis Earthquake

OI Office of Invescigations (NFC)

I
OIA Office of Inspecter and Auditor (NRC)

CL Cperating 'dcense

FCNP Pes: Ccnstruction Hardware Validation Prcgra a

PsID Pr: cess & Ins:rrent Diagram

PSAR Prelir.inary Safety Analysis Papert

PSE Pipe Supper: Engi.eering

PSI Pre-Ser/ ice Inspecticn

Ph?. Pressurized Water Paac Or

QA Cuality Assurance

CC Cuality Con _rcl

CCC Cuality of Ccnstructien; CA/CC Adequacy Prcgram

RCS Reacter Ccclant System

PIA Rural Eler- ' #i caticn Ad.T.inistration

RIL Paview Issues List (CYGWIAP)
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2/12/88 j

RIV .Pagion IV (h7C)
'

i

P2V Reactor Pressure Vessel

SAI2 Systematic Assessment of Licensee Perfor:rance (h?.C)

'

SAR Safety Analysis Psycrt

SDAR Significan Deficiency Analysis Papert
:

.

SEC Securities and Exchange Cc:r:rd.ssion
i

P

SER Safety Evaluation Papert
,

i

SIT Special Inspection Team (h7C) I

1

| SRT Special Review Team (57.C) [
'

.

f

SSE Safe Shutdce. Earthquake

,

SSER Supplemental Safety Evaluation Report (h70)

i SU Startup

.

S&W Stcne & Webster

|, S'nD Secp Work Order
,

;

;

1 TESCO Texas Electric Service Co pany

TEX-LA Tex-La Eleccric Cocperative of Texas, Inc.

T/G Turbine / Generator
:

TMI Three F.ile Island

i

-|
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'n'2A Texas Municipal Pcwer Agency

T?sL Texas Pcwr & Light (Ccmpany)

TRT Technical Favies Tea:n (NFC)

TJ Any and/or all of the ccmranies within the Texas
Utilities grcup of ccrmanies

'IL~iC Texas Utilities Electric Ccmpany

.

TUCCO Texas Utilities Generating Ccgany

TOCO Texas Utilities and Mining Ccmpany

.

KSI Texas Utilities Services, Inc.

W Westinc.hcuse Electric Ccmr.any.

!

>

B-7

r

L


