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QUALITY ASSURANCE CASE STUDY WORKING PAPER
FOR PLANT VOGTLE OF THE GEORGIA POWER COMPANY -

CASE 8

This 1s one in a z:ries of case studies performed in support of the Nuclear
egulatory Commission's emphasis on quality assurance initiatives.'  Each case
study is comprised of 1) a review of background information on the construction
of the nuclear plant addressed by the Case Study, 2) interviews or presentations
with NRC Regional Office personnel and Licensee personnel, and 3) interviews
with Licensee and Licensee contractor personnel. This report is a compilation
of data on background information, persons contacted, and plant characteristics.

!. Background Information
4, Uttlity Assessed
Georgia Power Company (GPC), Plant Vogtle located near Augusta, Georgia.
Organizations involved in the construction of Plant Vogtle include the

following:

Organization Abbreviation
Bechte! Power Corporation 8pPC

Chicago 9ridge & Iron ~ CBAl
Cleveland E£lectrical Contractors Clevelana
General Electric GE

Georgia Power Company GPC

Ingalls Iron Works Ingalls
NISCO, Inc. NISCO
Pullman Construction Industries/Kenith Far-* a Cs., Inc. PKF

Puliman Power Products Pyliman
Research Cottrel, Inc. RCI

Southern Company sC

Southern Company Services SCS

United States Nuclear Requlatory Commission USNRC

Walsh Construction Company walsh
Williams Contracting Williams
Wwestingnhouse £lectric Corporation Westingnouse

Assurance of Qualfty, SECY-82-382, W. J. Dircks, August 20, 1982,



8. Dates/Places of Field Work
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December 2 ind 3, 1982 - discussions with NRC Region II staff and
licensee senior management staff in Atlanta, Georgia.

December 6 through 10, 1982 - discussions and interviews with
licensee's and contractors' staffs at Plant Vogtle site near
Augusta, Georgia.

C. Case Study Team

11 surance Operations and Trainin
W. D. Altman L. D. Kubicek
Project Team Leader EGAG [daho, Inc.

NRC Headquarters

Project Mana nt and Engineerin

Harold Harty J. L. Heidenreich
Battelle Pacific N. C. Kist and Associates
Northwest Laboratory

Construction
H. J. Kirschenmann M. G. Patrick
EGAG [dano, Inc. Battelle Columbus

0. Persons Contacted

1.

On December 2 and'J. 1983, team members Willard Altman, NRC, and
Miles Patrick, Battelle, visited the Georgia Power Company's
corporate offices and NRC's Region [ office in Atlanta, Georgia.
Discussions were held with V. Brownlee, NRC Region [] Section
Chief for Plant Vogtle, and J. Lennehan, NRC Inspector. The
following Georgia Power Company representatives were contacted:

J. H. Miller - President

R. J. Kelly - Executive Vice-president - Power Supply

R. E. Conway - Senior Vice-president - Engineering, Construction
and Projects

0. €. Dutton - Vice-president - Generating Plant Projects

2. 0. Foster - Vice-president and General Manager (Plant Vogtle)

P. D. Pice - General Manager 0A and Radfation Safety and Health

C. Hayes - QA Manager - Plant Vogtle

0. -atum - Manager Project Engineering and Licensing - Plant
Vogtle
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Manry - Plant Manager - Plant Vogtle Operations

Staffa - Manager - QA

A. Bailey - Southern Company Services - Licensing Manager
Turner - Assistant to Plant Vogtle General Mznager

2. 0On December 6, 1982, the entire team met with the following
personnel for introductions and general briefing on the purpose

of the

site visit:

Nuclear Regulatory Commission

W. Sanders - NRC Resident I[nspector
V. Brownlee - NRC Region [I Qffice

Georgia Power Company

. Boddie - Site Document Control Supervisor
Dorough - Manager Administration and Warehousing
. Evans - Manager Mechanical Project Section

. 0. Foster - Vice-president and General Manager (Vogtle)
. Googe - Assistant Project Manager - Construction
. Groover - Site QA Supervisor

Kelly - Executive Vice-president - Power Supply
McManus - Manager (C

. Miles - QA Field Supervisor

Rountree - Superintendent of Field Coordination
. Turner - Assistant to Project General Manager

. Weatherspoon - Assistant Manager QC
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Bechtel Power Corporation

J. McLachlan - Site Manager
leveland rical Contr
J. Blount - Site Manager

Pullman Products

T. Griffin -« Site Manager

Ingalls lron Works

N. Griffin - Site Manager



Research Cottrell, Inc.

R. Jones - Site Manager
NIS ne.
H. Nixon - Site Manager

Williams Contracting
A. Bell - Site Manager

Others present for whom no organizational designations were
obtained included:

D. Harris
J. Proud
R, Harbor

The Case Study Team was comprised of three two-person subteams:
Quality Assurance Operations and Training; Project Management and
Engineering; and Construction. Collectively these subteams inter-
viewed about 50 persons during the week of December 6§ to 10, 1982,
as follows:

a. Quality Assurance Operations and Trafning

Muclear Regulatory Commission

V. L. Brownlee - Region [ Sectiun Chief
W. F. Sanders - Senior Resident [nspector

ia Power n

M. Bellamy - Power Generation Engineering
Superintendent

J. L. Bishop - Concrete [nspector

J. L. Blocker - Civil Quality Control Section
Supervisor

R, Cannady - Concrete Test [nspector

F. P, Castrichini - Manager, Cost/Schedule

J. 0. Dorough - Assistant Construction Plant
Manager, Administration

D. 0. Foster - Vice-president/General Manager of
Vogtle Plant



M. H. Googe - Assistant Construction Plant Manager,
Field Operations

. D. Groover - Site Quality Assurance Supervisor

. E. Hatcher - Concrete/Soils Test Lab Supervisor

. J. Kelly - Executive Vice-president, Power Supply

. N. Lankford - "A" Shift Quality Control Supervisor

. Manry - Plant Manager, Power Generation

. McCord - Concrete Batch Plant Inspector

. W. McManus - Manager, Quality Control

. Miles - Quality Assurance Field Supervisor

. C. Moncus - Field Coordinator

. Moore - Document Review

. Nevarex - Quality Control Inspector

R. Sikes - Field Coordinator

. W. Staffa - Manager, Quality Assurance

. Walker - Assistant Plant Manager, Operations

. Warren - "B" Shift Inspection Supervisor

. L. Weatherspoon - Assistant Manager, Quality
Control

R. I. Wolfe - Document Review Supervisor

Walsh Construction Company

J. Johnson - Concrete Superintendent
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ntracted Testin ne

M. Lindsay - Concrate Test [nspector

Project anagement and §ng1nnr1ng
Georgia Power Company

J. Boddie - Site Documentation Supervisor

J. Carmol!l « Civil Area Engineer

D. Cockerill - Labor Relations Coordinator

J. Dorough - Assistant Construction Project Manager
D. Foster - Plant Vogtle Project General Manager

M. Googe - Assistant Construction Project Manager
B. Harbin - Civil Project Supervisor
S. Jones - Documentation Clerk, Electrical
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0. Ross - Civil Engineering Supervisor

K. Sethi - Quality Control Electrical Section
Supervisor

J. Sipper - Electrical Project Section Supervisor

Bechtel Power Corporation
F. Castrichini - Manager, Cost/Schedule
J. Mamon - Quality Engineer
J. McLachlan - Project Engineer

g, Construction

Georgia Power Company

Beasley - Supervisor of Area Coordinators
Borowski - OC Supervisor, Electrical

Evans - Mechanical Project Section Supervisor
Googe - Assistant Construction Project Manager
May - Electrical Encineer

Osborne - Supervisor, QC, Mechanical

Richards - Construction Coordinator

. Rountree - Superintendent of Field Coordination
. Sikes - Supervisor in Construction Coordination
. Stanley - Supervisor of Area Coordinators

. Weatherspoon - Assistant Manager, 0C

Cleveland Electrical Contractors

H. Miller - Welding Coordinator
P. Mi1ls - Training
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11man Power Prod
T. Griffin - Site Manager
P. Runyon - Manager QA/QC
K. Weiss - Assistant General Superintendent
0. Winburn - Assistant General Superintendent

An exit interview meeting was held with the following personnel

from the Georgia Power Company:
R, J. ¥elly - Executive Vice-president, Power Supply
0. 0. Foster - Vice-president and General Manager (Plant Vogtle)
E. Groover - Quality Assurance Site Supervisor



M. Googe - Assistant Construction Project Manager - Field
Operations

J. Dorough - Assistant Construction Project Manager -
Administration

. P. Castrichini'!) . Manager, Cost/Schedule

. L. Witherspoon - Assistant Manager, Quality Control

. Manry - Plant Manacer, Operations

R. W. Staffa - Manager, Quality Assurance
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E. Bibliography of Material Reviewed in Co junction with Plant Vogtle
Assessment

1. QOrganization Charts

Voqtle Electric Generating Plant Power Gener~tion Qrganization,
November 28, 1382

Vogtle Electric Generating Plant Project Organization,
November 27, 1982

Vogtle Electric Generating Plant Engineering and Licensing
Organization, November 27, 1982

Yogtle Electric Generating Plant Construction Project
Organization, November 27, 1982

Southern Company General Organization, November 24, 1382
GPC General Organization, November 24, 1982
GPC Power Supply Organization, November 24, 1982

GPC Power Supply Engineering, Construction, and Major Projects,
July 1, 1982

GPC Generating Plant Major Projects, July 1, 1982
GPC Power Supply Organization, July 1, 1982

Vogtle Electric Generating Plant Project Quality Assurance
Organization

Other Organization charts
(1) Constructior Project Manager's [[ Organization

(2) Quality Ccntrol Manager's Organization

(1) Becnhtel Power Corporation employee



(3) Assistant Construction Program Manager's (Googe)
Organization

(4) Assistant Construction Program Manager's (Dorougn)
Organization

(5) Vogtle Electr.c Generating Plant Licensing Organization

2. Excerpts from "Moody's Pub'ic Utility Manual," pages 3373-3380 on
Southern Company.

3. Excerpts from "Electric World," Directory of Electric Utilities,
1981-1982, 90th Edition, pages 151-154,

4. GPC Quality Assurance Procedures

1. 0A-01-01, "Organization and Responsibilities of the QA
Department," Rev. 8 (5/82)

5. QA-01-02, "Job Functions and Responsibilities/Manager of
Quality Assurance,” Rev. 4 (1/81)

¢. QA-01-05, "Job Functions and Responsibilities/QA Site
Supervisor,” Rev. 5 (10/80)

d. QA-01-14, "Job Functions and Responsibilities of the PQAM,"
Rev. 2 (3/79)

e. 0QA-02-02, "Timely Reporting to the NRC," Rev. 2 (11/81)

f. qg.gg;oz. “Training and Personnel Qualification," Rev. 7
(8/

3. QA-04-02, "Significant Deficiency/Defect Reporting -
10CFRSS(e)/10CFR21," Rev. 5 (5/81)

h. QA-04-04, "Proposal-Requisition Review/Approval,” Rev, 4 (5/82)
f. 0QA-Q04-15, "QA Filing,” Rev. 3 (1/81)

J.  QA-05-01, "Corporate Staff Audits,"” Rev. 4 (6/81)

k. QA-05-02, "Site Audit (PQAM)," Rev. 5 (5/79)

1. 0QA-05-03, "Supplier Audit/Inspection,” Rev. 3 (1/81)

m. ?:-35;0‘. "Audit/10CFR50, Appendix B8 Verification," Rev. 2
/78

n. QA-05-13, "Open [tems Control," Rev. 7 (5/82)
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0. QA-05-14, "Field Audit," Rev. 2 (12/80)
p. QA-05-16, "Stop Work Orders," Rev. 0 (4/79)
§. lat rrespondence

a. Georgia Power Company Inspection Report 72-1, Introductory
Corporate Management and [nitial Quality Assurance Meetings,
on March 6, 1972

5. GPC, Alvin W. Vogtle Nuclear Plant, Units | and 2,
Inspection Reports 50-424/78-6 and 50-425/78-6, on
August 28-29, 1978

¢. GPC Inspection Report 50-424/79-14 and 50-425/79-14, on
August 21-24, 1979

4. GPC Inspeciion Report 50-424/80-03 and 50-425/80-03, on
February 5-3, 1980

e. GPC Inspection Report 50-424/81-02 and 50-425/81-02, on
January 6-9, 1981

€. GPC Inspection Report 50-424/81-05 and 50-425/81-05, on
April 20-22, 1981

3. GPC Inspection Report 50-424/82-18 and 50-425/82-18, on
June 11 to July 10, 1982

Description of Plant

Georgia Power Company's Plant, Alvin W. Vogtle, is currently under construction

(about 36 percent complete) on the Savannah River about 35 miles from
Augusta, Georgia. Vogtle is a dual reactor plant (two Westinghouse PWRs)
gach having a design capacity of 1160 MW electrical. Unit 1 is avout 42
percent complete; Unit 2 about 14 percent. Engineering work was started in
December 1971 and the Construction Permit was issued by NRC in June 1974,
The utility suspended construction activity in September 1974, apparently
for economic reasons. The project was reactivated in July 1376 and the
first permanent concrete was placed in August 1978, The original planning
for the project included the installation of four reactors. However, this
was changed in 1974 to the current plans for two units,

Commercial operation is scheduled for March 1987 (Unit 1) and September
1988 (Unit 2).

The Georgia Power Company is one of five subsidiaries of the Southern
Company. The others are: Alabama Power Company, Mississippi Power Company,



Gulf Power Company, and Southern Company Services. Engineering licensing
and cost/schedule support for Plant Vogtle is provided by Southern Company
Services.

The A-E for design of Plant Vogtle is Bechtel which has subcontracted the
NSSS design to Westinghouse. Other major contractors include:

Westinghouse - NSSS supplier

Genaral Electric - Turbine-generator sets

NISCO, Inc. - NSSS installation

Walsh Construction Company - civil

Cleveland Electrical Contractors - electrical

Puliman Power Products - mechanical (piping)

Pullman Construction Industries/Kenith Fortson Company - HVAC
Ingalls Iron Works - rigging and non-Q steel

Research Cottrell, Inc. - cooling towers

Fundamental Materials, Inc. - concrete

Chicago 8ridge and [ron - containment liner and selected vessels
Williams Contracting - coatings

-10.
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QUALITY ASSURANCE CASE STUDY WORKING PAPER

CASE B
[. SUMMARY
A. Introduction

The Nuclear Regulatory Commission (NRC) has undertaken a study of
selected nuclear reactor construction projects to determine the
important factors or root causes that underlie affective and
ineffective assurance-of-quality programs. Several nuclear orojects
which have experienced major quality-related problems and several
which have not will comprise the study population. This collection
of site-specific case studies will be used by the NRC in the formu-
lation of generic policies and programs related to quality assurance,
and in responding to the Conqress (Ford Amendment to the 1982-83
NRC Authorization). This Report summarizes the findings from the
second Case Study.

8ackground

The Licensee of Case 8 has one nuclear station in operation and a
second one under construction, both consisting of two large units
(approximately 1,000 megawatts each). The former station has been

fn operation since the mid-1970s. The latter station is approximately
half completed. [ts construction permits (CPs) were issued in the
mid-1970s. Licensee fiscal problems required an approximate 18-month
slowdown in the construction of the station, so commercial operation
fs not anticipated until the latter half of the decade. Construction
is presently proceeding on a round-the-clock, 7-day per week basis.

The Licensee is the construction manager for the project. The major
construction contractors -- civil, mechanical, and electrical -- all
have had significant nuclear plant construction experience, as have

many of the smaller contractors.
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The architect-engineer for the Case B nuclear station has had extensive
experience in the design and construction of nuclear power plants.

Some of the non-safety-related design is being done by the engineering
staff of the Licensee's holding company.

The Licensee has experienced no major quality problems to date in the
construction of this nuclear station (and, as far as the Case Study
Team knows, none occurred in the construction of the first station,
either). There have been minor quality problems in the areas of
engineering and construction, but the Licensee has taken positive
actign to correct them. There has not been significant public inter-
vention in the licensing or construction phases of the Case 8 nuclear
station. No significant fines have been levied against the Licensee
for nonconformance violations or quality deficiencies.

The assessment team for the Case B study' was comprised of three

teams of two personnel each; one concentrating on the project engineer-
ing/design aspects, one on construction, and one on juality assurance
programs. Prior to the plant visit, two of the per-cnnel spent one

day at the Licen:ze’'s headquarters reviewing the project with the
Licensee's upper management. and one day with the NRC regional staff.
The entire team spent five days at the plant site. There were several
group interviews and discussions with the Licensee's senior project
management. Altogether, about 50 interviews were held at the plant
site with individuals intimately involved with the project. In
additfon to the interviews and discussions, the entire assessment team
spent one-half day touring the construction site. The site assessment
culminated in a briefing for company officers and project staff members
in which the findings of the team were reviewed and the Licensee staff
had an opportunity to comment on the team findings. Neither the AE
home office staff nor the holding company's engineering staff was visited,.

|
The Htthodu!o?y for the Case Studies is described in "Long-Term Quality
Assurance Review: Site Assessment Methodology," Movember 8, 1982 (Draft).



Summary of Findings

The objective of this Case Study was to determine what were the root
causes or important factors which contributed to the absence of
significant quality probliems at the Licensee's nuclear construction
project. The team identified the followinu factors:

1. Tnhe Licensee has an experienced design, construction, and
construction management team. The Licensee has had prior

experience with a previous nuclear station, and many of the
personnel who worked on it are now involved in the present
project. This experience has given them an understanding and
appreciation of the complexity of large nuclear station construc-
tion activities. Many of the staff have 5-10 years experience
in nuclea= work. The persons contacted, in general, had good
qualifications for their assignments. There is a substantial
training program and an overall imp= . ssion of a high level of
dedication anc enthusiasm to the job. Early in the construction
process, it was recognized that craft personnel needed further
training on the special requirements of nuclear work, and this
resulted n a comprehensive biue-collar training program. The
JA/0C staff is broad and dee+ in experience and qualifications.

2. The Licensee an orienta* on toward, and an attitude supportive
of, quality in their nuclear project. The stated management

philosophy of insisting on quaiity was not simply to satisfy the
Nuclear Regulatory Commission (NRC) but to go beyond those
requirements to have a relfable and safe operating plant. At
higher levels in the management structure, the conviction appeared
to prevail that public safety and company profitability demana
quality in the construction (and operation) of nuclear plants,

and that it is less expensive in the long run to "do the job

right the first time." From the interviews conducted, both at
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the corporate offices and the site, it was evident that a sense
of commitment %o quality pervades the Licensee's organization at
all levels. The Licensee volunteered for the first INPQ conctruction
audit and has expanded on it with their own self-initiated
evaluation. The gquality assurance/quality control (QA/QC) staff
has direct access to an executive vice president. There was no
indication from the interviews of cost/schedule overriding QA/QC.
At Tower levels, there was an expressed feeling that the company
wants to do the job right. Employees at all levels appeared to
have a constructive attitude toward the need for quality in
general, and quality assurance, in specific. A pro-company
attitude and good morale on the part of the amployees appears to
exist,

The architect-engineer has designed (and constructed) many
nuclear power stations,

The major construction contractors (especially the mechanical and
electrical contractors) and the smaller contractors have had
previous experience in the construction of nuclear projects.

T i man t, and i lear fin
responsibilities and duthorities of the participants, and has
vi r r 11 iall

the interfaces. This is manifest most clearly in day-to-day
activities at the site. The Licensee is running the job. The
Licensee does not rely on the major contractors to perform overal)
management functions. [t is also manifest by the fact that the
direction for the overall quality assurance program comes from the
Licensee and not from 1ts subcontractors. There are limited and
defined points of contact through which the Licensee directs the
work of 1ts contractors. Personnel within the Licensee's and the
major subcontractors' staffs were knowledgeable of their own, as
well as others', responsibilities and authorities. (This, despite
the fact that the organizational structure s quite complicated
and not easily understood at first review; however, within the
plant project team, the organiza:ional structure is straightforward) .
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Large geographical separation of some of the major organizations
from the site (e.g., the AE and the mechanical and NSSS contractors’
home offices, in particular) was seen to hamper comrunications.

The Licensee supports its assurance-of-guality program with

adequate resources and backing. This is manifest at the top of the
Licensee's organization by a project management board comprised

of senior utility management, senior project management, and senior
AE and NSSS representatives reviewing the project, examining
problems, and maintaining cognizance of nuclear matters. Quality
does not seem to be sacrificed for the schedule and cost considera-
tions (the Case Study Team did .ot have occasion to evaluate
schedule and cost pressures, however). The Licensee and contractors
have good training programs for crafts and quality control personnel.
The planning, scheduling, and budgeting activities appear to allow
for adequate resources to do the job properly. Work was observed
to be on schedule and chronic delays were not evident. Procedure
compliances were stressed at all levels and daily work schedules
appear realistic enough to allow work to be completed in accordance
with those procedures.

The Licensee is proactive in looking for improvement in its
assurance-of-quality practices. Key managers were on a retreat

to consider new approaches to the assurance-of-quality problem.
This Licensee was the first to be evaluated under 10CFRSO Appendix
8. Their own QA organization was asked by top management to study
the QA programs of other licensees as early as 1978. They have
been involved in one of the pilot studies for the INPO audits.
They have also participated in self-initiated evaluations. There
were numerous comments and indications in the interviews that
problems, deficiencies, and areas of improvement can be surfaced
without punitive actions.
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The Licensee's QA/QC function is active in reviewing, witnessing,
and verifying contractors' work. A well-staffed program with good
procedures exists to insure that construction conforms to the
design. Licensee construction coordinators, many of whom have
been quality control inspectors, do a preinspection of craft work
prior to formal inspection by QC. There is feedback of lessons
learned from earlier construction experience and from other projects.
The Licensee and its contractors have an effective corrective
action program which brings about needed change. Design reviews
Dy the Licensee for constructability and operability were thorough.

The project engineering staff reviews the design primarily for
constructability. This appears to be the major design review

(no data were obtained on the independent design reviews within the
AE organization), though some design review may occur at the
corporate offices.

The foregoing factors are discussed in greater detail in the following

caeg%ion.

There were several observations which the Assessment Team made which
could improve the Licensee's assurance of quality in the design/construction

process.

These included:

Document control: destruction of obsolete specifications and
drawings is not tightly controlled. Current practice could allow
use of uncontrolled or superseded drawings.

Procurement procedures: the receipt inspection, source inspection,
and communication to vendor of specification requirements should be
strengthened.
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Construction process control: while the pour-card approach for
civil-structural work and the application of process data sheets

for the mechanical contractor are good, some of the other contractors,
including the electrical contractor, lack procedures which could

allow necessary inspections to be missed.

Field change requests and nonconformance requests: during the period
of October 1 to November 17, 1982, there were 1389 field change
requests and 463 nonconformance requests processed. This continues
at the rate of about 30-50 per day. This could be the result of

some deficiency in the design process. (The AE design function is
being audited on this item).

Senior management invoivement at the site: Licensee senior management
should take a2 more proactive role in personally communicating the
importance of quality to its staff at the construction site.

Formalized quality engineering capability: at the present time, there
s no formal quality engineering function in the Licensee's

project staff. This function would help ensure that the process of
transiating the design into construction was carried out efficiently.

Trend“ng of QA/QC findings: a better presentation of the results of
QA/QC activities to management would enhance the assurance-of-quality
program. The system in use now only identifies problems generally,
and not specificaliy enough to identify to management what kinds of
actions need to be taken. (It was noted that the Licensee had
initiated work on improved procedures).
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This Case Study is the first one in which the Licensee's project had not
previously experienced major quality problems. Thus, there could be no
comparison with other plants without major quality problems. The Case
Study Team's evaluation of 20 generic indicators of quality is in Appendix
A.

ROOT CAUSES OF THE LICENSEE'S SUCCESS WITH QUALITY IN CONSTRUCTION

3ased on the Case Study Team's review with the Nuclear Regulatory
Commission Regional Office, documentation pertaining to the Licensee's
project, and discussions and/or interviews with about 50 Licensee and
contractor staff personnel, the Team believes that the root'! causes of
the Licensee's success with the quality of construction reside in the
following factors:

A. The Licensee has an experienced design, construction, and construction
management team. As previously stated, the Licensee has constructed a
previous two-unit nuclear power station that went into commercial
operation in the mid-1970s. The AE has been involved in nuclear power
plant design and construction for over 20 years, and has been the AE
and/or construction manager on many nuclear plants. The electrical and
mechanical contractors participated in the construction of the Licensee's
previous plant, as well as other nuclear plants.

The experience levels of the Licensee's staff and contractor managers
varied considerably. Many of those in key positions with the Licensee
have less experience than one might expect to find in similar projects;
nowever, many of them have been with the Licensee for 5-10 years and
have worked at the Licensee's previous nuclear station before going to
the Case B station. [t is apparent that the previous nuclear plant
provided both the Licensee and many of its personnel with valuable
nuclear plant experience. This experience has resulted in, or permitted,
a matrix organization which includes personnel in key positions from the
Licensee's holding company engineering function, the AE, and the NSSS
vendor.

1 ‘
See Appendix B8 for definition of root causes.
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One result of the experience by the Licensee is the creation of the
Project Management Board. As previously stated, it is comprised of
corporate level executives from several companies which play an
active role in the project and is chaired by the Licensee Chief
Executive Officer. It meets monthly, and several of the Licensee's
management cadre emphasized good attendance of board members at these
meetings and their active participation in them. The Project Manage-
ment Board is viewed essentially as a separate board of directors
relative to the Case B Project. The Board is obviously composed of
those who can make major decisions and commitments for their respective
organizations. Further, it provides a forum for executive level
communications between key organizations. (It must be observed,
however, that in a meeting attended by a portion of the Case Study
Team and which included five Licensee vice presidents and the

company president, the latter did all of the talking).

As previously stated, the major work force of the AE is located off
site, and the problems related to this situation are being reviewed.
The on-site engineering function is comprised of about 35 AE employees
and about 10 Licensee employees. In the past, original drawings were
not made at the site. This may change, however, because of the need
for closer coordination between construction and engineering. To
improve engineering response time, one action being taken is to move
an NSSS team on site in early 1983. This will result in 2] additional
people being added to site engineering principally in connection with
the installation of small bore piping.
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Since the Licensee and many of its construction contractors have nad
prior nuciear power plant experience, the effect of applying lessons
learned is very oeneficial to the constructinn program. For example,
operations involvement in construction activities is more detailed and
earlier than for the Licensee's previous station. Also, some operations
engineers have been assigned to construction engineering to enable

them to better understand the plant. Quality problem items are

included on the agenda of major management meetings. Management
encourages getting problems on the table so that they can be dealt with.
Employees seemed to recognize that management appreciates that problems
will occur and that the important thing is to prevent recurrence. One
case that was occurring at the time of the site visit related to
protection of erected equipment. [t was refresning to hear a supervisor
take the responsibility for the deficiency without blaming others.

This attitude exists not only within the Licensee's structure, but also
in the interface with the NRC inspection personnel. This openness without
fear of recrimination tends to get problems solved before they become
unmanageable.

Another experience factor is that all field (construction) coordinators
are trained in the inspection techniques and approximately half of the

coordinators are ex-inspectors. The crafts are therefore provided with
an interface wnich emphasizes quality requirements consistent with that
of the Licensee's inspectors.

The QA/QC staff was noted to be broad and deep in its qualifications.
when hired, these qualifications are further developed through formal
classroom and on-the-job-training. The recruitment for 0A people
stresses degreed personnel with experience in the practical side of

the nuclear industry. Experience for QA management personnel ranged
from 20-30 years; the average JA staff had approximately 10 years
experience. The QC inspection supervisors have typically two and
four-year technical degrees and the section supervisors have a bazhelor's
degree as minimum education. Their experience ranges from 12-30 years.
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The Licensee uses an unusual construction shift work arrangement.

The project is manned nearly 24 hours a day, 7 days a week, with

four non-rotating shifts. There are problems with conflicts

between shifts, but the Licensee considers the benefits worth the
additional problems. For instance, more workers can be utilized to

improve the schedule. The current total job site work force is about

7700 employees. Somewhat better than average site ambient temperature
conditions exist for concrete placement. In cooler weather, most of the
concrete is placed on day shift. A larger pool of skilled crafts is avail-
able. This is true in part because two of the shifts work only 3-day weeks
and thus can use the other four days for commuting longer distances.

The union contracts also manifest experience of the Licensee; e.q.,
each shift is paid straight hourly time for a specific number of hours
in 1ieu of conventional overtime; there are no formal scheduled coffee
oreaks; in the event of a walkout by one craft, there is no picketing,
hence, other crafts continue to work. The Licensee uses selective

bid Tists for on-site contractors; however, open shop contractors are
permissible providing they abide by the special Licensee-union agree-
ments. The Licensee takes an active part in negotiations between the
union and the construction contractors.

The Licensee has an orientation toward, and an attitude supportive of,

quality. The executive levels of the Licensee evidenced a very good
understanding of the significance and ramifications of building and
operating nuclear generating stations. This is probably due, in large
part, to their experience with a previous station, which came in line
in the mid-1970s. There was no indication of a "fossi] mentality"

at the executive lavel., (This term refers to a utility's attitude
that, since it was successful in building fossil fuel plants, it could
be successful in building nuciear plants using the same techniques,
personnel, and effort). While the Licensee's management seems very
much aware of the importance of complying with NRC requriements, the
comment was made, "satisfy the NRC and everything is okay, is not true;
you have to satisfy yourself."” There was recognition that a utility
can be at considerable financial risk with a nuclear plant.
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There was considerable evidence of a top management commitment to quality.
Further, there were indications of activities to directly address
bringing about improvement. Some of the comments that indicate this
were:

o "'There is a lot of talk about gquality in nuclear construction.
Some think there is a need for more of the same thing that isn't
working. We don't want just more of the same -- what can we do
that is innovative."

o "Maybe the industry and NRC need to back off and look. Maybe
QA wasn't put in place right the first time."

e "Are we looking to see if we are doing what we said we would
do, or what is right."

o "We are going to look at how we look at the QA organization
and the growth potential for the people in it, also 0C." !

An exampie of management's concern with quality, and its attempt to be
aware of impending problems is the creation of a Project Management
Board. This Project Management Board meets monthly and it consists

of the Chairman of the Board (of the Licensee), the presidents of

two of its operating components, the executive vice presidents of
finance and construction, the vice president of the architect-
engineer firm, and a member of the NSSS firm. This Board gives the
Project General Manager direct access to top level management of
engineering, construction, and startup. The Board deals with costs,
schedules, and quality assurance. A typical meeting includes mostly
input from the project staff, but there is also some direction given
to the project staff. Two examples of items recently discussed related
to secondary water chemistry and seismic problems. The Project General
Manager said this high level management involvement in significant
problems was very helpful.

1
Quotations are not verbatim, but they are believed to convey the meaning
intended.
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The Project General Manager acknolwedged that it is very difficult

to get the crafts to take on the same attitude toward quality as top
management has. [f for no other reason, it is important to do so
because upwards of $1-2 million per day is being spent on the project,
and rework due to inadequate quality only escalates the costs and
delays completion.

The Project General Manager had been involved in the Licensee's earlier
nuclear station. He commented on changes which have occurred between
the earlier nuclear station and the present one: the power generating
division (i.e., the operations staff) has been integrated into the
construction effort; a simulator has been built adjacent to the site;
the project has been organized to do as much work at the site as
possible; improved facilities (e.g., warenouses and offices) have been
built at the site; all engineering capability needed for the project
including subcontractors report within the engineering organization;
the quality assurance organization structure has been put in a stronger
position; personnel with greater experience in guality assurance have
deen hired; there have been significant management changes for the
better; there is now a positive attitude toward quality, and (though

he acknowledged that there was a negative attitude to the processes
required to support quality; i.e., paperwork and filling out forms),

he expressed concern about the communications problems which continue
to arise because of the distance/time zone situation with regard to the
AE and NSSS home offices and the construction site. This may be related
to the large number of design change notices which have occurred.

The Project General Manager noted in his closing remarks that the
Licensee does not penalize employees when problems arise. This policy,
he said, encourages the surfacing of problems at an early time.
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The Licensee s attitude toward quality was also expressed by the
Assistant Construction Project Manager When asked what he perceives
as management's commitment to quality, he enumerated several things:

First, personnel with greater quality assurance experience have been
hired. Second, management keeps abreast of the work in the quality
assurance dcpartment. Third, management has endorsed the INPO self-
initiated evaluations. Fourth, management reviews quality assurance
findings. He said that an executive vice president periodically checks
on his work, and he perceives, as does his staff, that the Chief
Executive Officer is interested in quality assurance. He said that
when there are accountability reviews at the top of the organization,
they are interested first in safety, second in quality, and then in
Ccost and schedule.

[n response to a question concerning what quality assurance changes he
has seen in the last three years, the Assistant Construction Project
Manager said that there is an increased awareness of quality assurance
and that the training programs (especially in the civil area) were
emphasized. He perceived that craft personne! are more knowledgeable
of quality assurance, and this has helped in communication with them,
and has increased productivity. The independence of the guality assurance
organization is another major change. The attitude towards quality
assurance is now one of increased openness. A vice president directly
responsible for project QA now has direct access to the Chief Executive
Officer. He said the construction forces and the prcject management
are now working together better on quality matters. The supervisor of
the civil projects section said that the message from management is
stay on schedule, but hold quality. (But then in a subsequent
statement, changed and said that if something has to suffer, it should
be schedule, not quality). The Licensee only wants to do the job once.
Effort then would be applied to improve the schedule later. When
asked the question why no major QA deficiencies had occurred at the
Licensee's site, he said that the project is a whole team effort. They
have a feeling that this job has to be done right and that the angineers,
coordinators, QA/QC people, and contractors work together, They have
the attitude that this ‘ob will be Number One.
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The Manager of Quality Assurance and the quality assurance field
supervisor said that they do not win all their battles when they
approach senior management and try to bring about change. They feel,
in some cases, they have not done the best salesmanship job they could
have. [n other cases, though, where it really counted, they made
their case heard and had gotten appropriate action. They stated that
top management's door has never closed to the quality assurance
organization. [t is readily accepted and backed by other management,
too.

The Licensee has used stop work order authority approximately six

times to shut down a contractor's operation completely. Contractors'
operations have been shut down because of coating problems, cadwelding,
concrete work, and for housekeeping. Individual jobs are stopped
routinely. The situation now exists where most construction will stop
their own work at the first level of quality control when problems
arise. Wwhen a contractor's entire operation is stopped, the order
originates about half the time with the quality control groups and half
the time with engineering.

The same general attitude toward quality was forthcoming from a
concrete inspector. He said, "I don't have to go upstairs to get
backing when [ call the question on something. We (QC) can pretty
much handle day-to-day problems without having to resort to

escalation; however, when something is escalated, it is usually
something beyond my jurisdiction or authority.” In the same interview,
the statement was made that the Licensee was not afraid to fire

people for poor performance.
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Management's interest in the QA program is also demonstrated in the
orientation and training program for crafts. Craft indoctrination
includes a videotape entitled, "QA is Everybody's Business.” The
videotape includes a message from the Chief Executive Officer of the
Licensee's holding company and other Licensee management stressing

the importance of QA and the results of poor workmanship. Additionally,
training inciuding specification and workmanship requirements and

rules of conduct specific to each craft is accomplished. For example,
welders receive approximately 15 hours training, and electricians

ten hours.

The Licensee manages the Project, and it has clearly defined the

responsibilities and authorities of the participants, and has provided
adequate procedures to ensure c_o_a!lunco, csmﬂli! at the interfaces.

The clearly defined responsibilities and authorities, together with
appropriate procedures, stem from the Licensee's active management of
the project. The extent of control exercised at the construction site
is impressive. The cost-reimbursable contracts which the Licensee has
with most of its contractors permit a large degree of control over day-
to-day activities and the associated quality considerations. All
materials and equipment used at the site are provided by the Licensee.
The Licensee controls the staffing levels of all except two fixed-
price contractors whose work does not significantly interface with
other contractors. As previously stated, the project organization is
a matrix-type organization and includes personnel in key positions
from the Licensee's holding company engineering function, the AE, and
the NSSS supplier. While the Licensee has not baen as intimately
involved in the AE's activities, it does review all cdrawings for
constructability and operation. The Licensee is becoming involved in
AE design audit through the INPO process and the self-initiated
evaluation.
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Advanced planning and scheduling, combined with management involvement,
has resulted in the work being on schedule. Near-term work schedules
are developed in concert with the construction contractors, but are
controlled by the Licensee. These include daily, weekly, six-week,

and three-month plans. Longer term scheduling and budgeting is done by
the Licensee. Standard leadtimes are 11 months for materials, seven
months for pipe, and 90 days for having all other materials, including
consumables, ready for construction. The Project General Manager
reported that the project is on budget for the year and about two
months ahead of schedule (rebaselined in Scptember 1981); however,

the progress curve has flattened somewhat 'n the last two months.

He said that contributing factors to maintaining schedule have been
lessons learned from their previous nuclear station, better training
of personnel, and better support facilities on the site.

The organizational structure in effect at the Licensee's nlant is best
describeu as complex. The interplay of different lines of direction,
reporting, administration, and communications between the three major
organizations involved; namely, the Licensee, the icensee's holding
sompany's engineering function, and the architect-engineer, as well as
the entwined project relationships, make it difficult for one to under-
stand the organization and its functions without considerable study.
Nonetheless, the organization seems to work fairly effectively,

The Project General Manager, the highest ranking individual totally
dedicated to the project, is a Licensee Yice President, but is at the
fifth level below the President. Reporting to the Project General
Manager is the on-site manager, called the Construction Project Manager.
4e is concidered by the corporate office to be responsible for everything
it the site. The on-site field or project engineering functions report
to him as does the superintendent of field coordination. The latter
views his function as the intermediary between engineering and field
construction; however, at least one construction contractor views his
afficial contact with the Licensee as the project engineering section
supervisor, and the field coordinators as expediters for materials and
tools, plus an arbitrator in relations with other contractors. The
construction contractor's view was felt to be more accurate.
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The QA and OC components are totally separated frum each other and, for
the Licensee, this seems to work well. The QC function reports to the
Construction Project Manager.

The contracting and procurement function is managed from the

Licensee's home office. In addition to the minimal use of firm

fixed price construction contracts, another significant practice

is that the Licensee provides all materials and equipment at the site.

As a couple of interviewees expressed it, “All the construction contractors
bring to the site is their bodies and their expertise.”

Source inspection in vendors' plants is provided through project
engineering by the architect-engineer and/or the Licensee's holding
company engineering function. Receiving inspection at the site is
provided by the Licensee s QC organization.

The Licensee's Quality Assurance Department is organized into a
general office staff and a plant site staff. There are approximately
30 people who are directly involved with the programmatic side of
quality assurance at the plant site. This is exclusive of the

quality control personnel which, as previously stated, repor:
separately from the quality assurance organization through the project
side. Other quality cor.rol groups exist in the major subcontractor
organizations. The mec.ani~al contractor has about 70 inspectors.

The NSSS supplier is presently staffing its site inspection forces.
The general office staff of the Licensee's quality assurance is

headed by project coordinating engineers and project quality assurance
managers who report to the Manager of Quality Assurance and to the
applicable project general manager for project direction. The Manecer
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of Quality Assurance starf assists in establishing quality assurance
policy, interpreting NRC and government regulations, and in personnel
and organizational planning. The project quality assurance managers
are assigned to specific nuclear construction projects and are
responsible for assessing implementation of guality assurance
department direct.ves as they apply to all aspects of design, construc-
tion, and operational testing.

Quality assurance staffs at the site are headed by a quality

assurance field supervisor who reports to the Manager of Quality
Assurance. He assesses all gquality assurance activities at the
construction site and reports results to project managment. The

staffs are composed of gquality assurance engineers or quality assurance
field representatives for each engineering discipline involved in

the construction activity, plus two or more qualified quality assurance
engineers or field representatives for each operating unit. The

prime job of the staff is that of audit. The personnel are responsible
for assuring that plant site activities are accomplished in full
compiiance with the quality assurance manual, technical specifications,
and procedural reguirements.

The quality assurance program for the AE was not evaluated, as their
work is primarily conducted at their home office.
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With respect to the design process, the Licensee receives all
drawings from the architect-engineer and, for non-safety related
matters, from the Licensee's holding company engineering function.
The project section supervisors review the activity packages and
initiate field change requests and field change notices as they
review the design for constructability. The Licensee does not do
any design on safety-related systems or equipment. The on-site
design functions of the architect-engineer are limited to nine items
as far as design changes are concerned, such as cable tray supports
and reinforcing rod matters. Construction will only work to AE-
approved drawings. Each construction group within the Licensee's
project controls its own drawings and each is audited by document
control every three months for properly approved drawings. The
mechanical contractor does the drafting work it the project site.

The architect-engineer's field office approves field change requests,
nenconformance requests, and handles all drawings to the job site.
Drawings are returned to the home office for revision. Field change
requests are processed by the field office unless there is not

adequate expertise at the job site. The design work is completed
within the requirements of the project reference manual and appropriate
regulatory quides. One of the architect-engineer's responsibilities

at the job site includes maintaining an ASME Code Certification. The
AE has the responsibility to perform design activities in accordance
wich the ASME Code, Section III.

In summary of the foregoing, the Licensee has overall responsibility
for the project. Its AE hac overa'l plant architect-engineer
responsibilities. [ts NSSS suppli:r is responsible for NSSS design,
and the holding company's engineering function has design of certain
ancillary facilities.
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The Licensee supports its assurance-of-quality program with adequate
resources and backing. A number of items that lend credibility to this
root cause for the success of quality in construction have already been
discussed, including previous experience with nuclear station construction
and use of experienced personnel.

The Licensee's management recognizes that 0A boils down to an economic
issue -- and a long-term one at that. They are not focused exclusively
on the short-term goal of getting the station licensed, but on

building a nuclear station that will operate safely for its expected
1ife, and in a2 way to minimize costs over the entire 1ife of the plant.

The AE on-site manager says he receives strong signals from both

the Licensee as well as his own management with respect to quality.

He said that the Licensee's management is very supportive of their
quality assurance staff. He mentioned a problem with welds on piping
spools fabricated at the mechanical contractor's home plant. There

were only slight defects in the welds (i.e., some minor weld slag and
pinholes). These were all repaired even though they were detrimental

to the progress of construction. The AE's on-site manager was impressed.

The comment was made by tne AE on-site manager that, wheras on other
projects redlining drawings (to denote field changes) is accepted
practice, for the Licensee's plant it is necessary to revise drawings.
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The AE on-site manager, in responding to the question why no quality
problems of a major nature have been experienced at the Licensee site,
said that the Licensee's concerns about quality assurance and safety
have been very high. They have spent much and they want tn license
the plant as efficiently as possible and to create a positive climate
with respect to quality. He said the message is that nothing is to

be sacrificed for schedule.

The Manager of Scheduling and Budget, an AE employee, said he was
impressed with the Licensee's interest in quality as manifest by the
Project Management Review Board feedback. He said the Executive Vice
President reviews his program area about six times a year, devoting

one day each time. He said the performance review for Licensee
employees is now tied to budget and schedule. (Interestingly, most
Licensee employees said that safety and/or quality were the first items
in their performance reviews). Another guality input from management
relates to the Project General Manager's review.

The importance and the extent of training programs has already been
discussed to some extent. The various programs include the Licensee's
OA training, construction craft training, and plant operations training.
A1l of the QC inspecto~s of the Licensee have received at least one
week of formal training conducted on site and off site. The Super-
intendent of Field Coordination has also required his entire staff to
attend QC training programs.

Craft training programs are conducted by the construction contractors.
[n addition to a half-day orientation, the training programs have
fncluded specific classes in concrete placement and vibration, pipe
weld preparation, grinding, cadwelding, electrical specification
requirements, and storage and handling of materials.
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The plant operations staff training program was impressive. The
Licensee has installed a complete control room simulator at the site
and trains station engineering staff as well as the control room
operators on this simulator. Also, the Licensee has established
agreements with other utilities so that some Licensee staff are
assigned to operating nuclear power plants for a period of 12-18
months.

Attitudes are also important to the assurance of quality. There is
active company involvement in looking for ways to do things better.
The Licensee sends their employees to other utilities to gather
different experiences and ideas, as well as studying comments and
criticisms from other organizaitons such as NRC, INPQ, and the holding
company engineering function. The study on adopting an expanded role
for quality engineering, establishment of senior management quality
committee, organization of the People Achieving Excellence Program,
giving QA more authority than it had in previous times, and adoption
of the innovative concrete processes (e.g., plexiglass forms to
prevent segregation) are examples of such progressiveness.

Sufficient resources as far as manpower, funds, and time have been
allotted to provide adequate confidence that a quality performance

will result. For instance, in interviewing the Assistant Manager for
Quality Control, the guestion was asked how he knows whether he has
sufficient manpower to do the work required. He described how he
determined his manpower needs (they relate to construction tean size)
and he said that sometimes double shifts are required; however, he lets
management know of his needs and they are usually filled.
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The QA Manager has organizational independence and reports to an
executive vice president. There is also a Senior Management Quality
Assurance Committee made up of vice presidents from organizations

such as engineering, construction, power generation, licensing design,
and quality assurance, and these represent both the Licensee and the
Licensee holding company's engineering function. It is headed by an
executive vice president and provides a forum where significant
schedule, money, and organizational quality assurance issues are
settied.

The pro-quality attitude of senior management prevails throughout the
Licensee's organization, and carries over into the contractors'
operations. All individuals surveyed were able to talk intelligently
on QA/QC as related to their sphere of work, although at some of the
lowest levels (craft level) personnel had difficulty explaining why
it was important. They just know it was because of the observed
actions and the emphasis by management.

[n summary, every project experiences the conflicting demands of
quality, cost, and schedule. This one is no different, and the
occasional ambivalence expressed by those interviewed shows the
struggle. Overall, a good balance appears to be maintained.

€. The Licensee is taking a proactive role in looking for improvements
in 1ts assurance-of-quality program. A number of examples have been
cited already, including the Project Management Board and the staff
retreat to consider new approaches to quality. The Project General
Manager's response to the question about changes which have occurred
between the Licensee's first nuclear station and the present one
(described more completely in Item 8 above) included the statements
that:
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1. The quality assurance organization for the constructor has been
put in a stronger position and is headed by personnel who have
extensive nuclear experience.

2. There has been a significant changeover in management, with a
net result that there is now a more positive attitude toward
quality.

[n the day-to-day construction activities, the planning and
coordination of project QA/QC interfaces is well done and conducive
to good quality. The QC shifts overlap at shift change and interface
with the construction coordination group in work planning and
scheduling for the following shift. QC/contractor differences of
crinion are quickly resolved.

The quality assurance program is actively managed by the Licensee.

The organization structure for the project has the site QA overviewing
the site QC, who overviews the contractors. Corporate QA overviews
the entire QA program, as well as site QA. The Licensee's holding
company's engineering function overviews ail of its utilities’
subsidiaries. The Licensee has not relied upon its contractors to
provide program direction.

The requirements are spelled out in a well-documented program and

are enforced through stop work orders that are both job specific

and generic to a contractor. There has been early recognition of
situations which may have developed into severe problems, such as an
erosion problem (described in the following section). Cost-plus
contracts are used nearly exclusively because of recognition that
fixed-price type have often eventually forced poor quality. A
shortage of trained work force, both in the professional and craft
areas, is met by active recruiting and through implementation of an
effective training program. Preparations for the operating phase are
currently underwav in addressing and resolving technical and programmatic
fssues. A nuclear training center for technical and maintenance
activities is being built and future plant operators are now being
trained in plant and on the reactor simulator.
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The Licensee was recently "written up" for the third time in a year
for improper protection of stored-in-place-equipment, and the
corporate management reacted very forcefully. This factor causes one
to ask how much of the quality emphasis is because of a need to
satisfy the Nuclear Regulatory Commission. The following observations
were made by NRC inspectors as this question was discussed:

e They consider the Licensee's plant an average construction job,
except above average in doing their own guality control.

e They feel that quality assurance and quality control are both
good and adequately staffed and trained.

e They are impressed with the construction craft training programs
at the site.

e They feel that upper level management should be at the site more
often. .

REMEDIAL ACTIONS TAKEN TO CORRECT QUALITY PROBLEMS

As previousiy stated, there have been no major construction-related

quality problems at the Licensee's site. There have been, however, a

number of typical problems that arise in the course of construction.

Some of these are described to illustrate the type of c-oblems encountered,
how the Licensee has responded to deficiencies in quality, and for background
to the Licensee's responses in the interviews. Most of these problems have
been alluded to earlier in the Report. The following list is comprised of

those problems that the Case Study Team became aware of during the site
visit:
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Early in construction, an NRC inspector identified an erosion

problem due to rain during excavation for the plant. The Licensee
initially disagreed that this was a problem, but subsequently agreed
that it was a potentially very serious one and, as a result, took
corrective action. This particular quality problem was felt to be
significanc for two reasons: (a) it established early on that the NRC
would be insistent about correcting potential problems, and (b) it was
a real physical problem identified by on-site NRC inspection, rather
than a procedural or records problem detected in a paper audit.

The Licensee has been concerned over the number of field change
requests and nonconformance requests that have been required in the
design While the volume of field change requests and nonconformance
requests is greater than other projects out of the AE's home office, there
may be a good reason why it is greater. As a result of monitoring

the number of changes, the Licensee has insisted that the AE's design
procedures be audited. The changes are being categorized by
discipline (mechanical, electrical, or civil) to determine which
group(s) need attention. This activity resulted in the home office
checking to make sure the remaining drawings are more closely reviewed.
[t appeared likely that the AE would assign a gquality assurance person
from the home office to the Licensee's site.

The Licensee at one time had a problem with rock pockets in the surface
of thin concrete walls (12" thick). This problem was resolved by
reducing the pour 1ifts from 12' to 6' and increasing the attention given
to vibrator technique. An innovative practice subsequently put in

place for thin wall high 1ift pours is forming one side with plexiglass.
This permits QC and construction forces to observe directly the placement
and vibration of the concrete. In addition, through-the-form vibration
with inspection ports are now used quite extensively,
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During the plant walk-through, it was noted that a hold tag had been
placed on a spray ring pipe spool because center punch marks near each
end of the spool were considered too deep. The QC inspector had to have
examined the approximately 30' long spool piece very closely to have
found these marks.

The Licensee had been notified of inadequate storage requirements for
installed electrical equipment. While the supervisor in charge had
given instructions to his field coorzinators to correct the
deterioration of the storage process, it was not done. The supervisor
acknowledged this problem as his resporsibility. As the team probed
for root causes in this situation, it was noted that there was no
finger pointing. The supervisor felt that the cause was inadequate
procedures and followup. The information flow from engineering to
field coordination was verbal. The procedures for conveying the
information were weak; i.e., there was no form nor paperwork. The
supervisor said he thought the system was working and that the
periodic inspection checklist covered this item. As a result, the
Licensee was considering establishing a contractor crew to ensure
that storage measures are sustained.

There has been difficulty with respect to the quality assurance on
piping spools. It ~as noted that the Licensee examined all of the
prefabricated piping spools and did, while finding no significant
quality defects, spend considerabie time in correcting well spatter
and surface defects.
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GENERIC IMPLICATIONS

Based on the information reviewed and analyzed by the Case B8 Study Team,
several possible generic implications, or lessons, emerge. These are
highlighted for each case study to provide input and to help form overall
conclusions concerning factors which constitute important elements in
nuclear plant construction quality.

1. The importance of the Licensee managing the project. The Licensee
has clearly accepted responsibility for the completion of the project
and the quality of the overall work. As a result, it has instituted
practices that permit it to dictate the scope and degree of quality
on the project. The Licensee manages the day-to-day activities of each
contractor. Their field coordinators review the design for constructa-
bility. They have instituted audits where appropriate for their
subcontractors.

2. The importance of experienced personnel. The Licensee has staffed the

project rather broadly and deeply with personnel with substantial
experience, both in general construction, as well as in nuclear
construction. Many of the staff have 5-10 years with the Licensee,
have worked on the previous nuclear plant constructed by the Licensee,
or on other nuclear plants.

3. The importance of good training programs. Many of the Licensee's
staff, as well as the construction contractors' staffs, undergo
training programs. Some of the training has been instituted because
there is limited availability of skilled labor in the area. The
Licensee and its contractors train crafts and staff in quality control.
[n many cases, they have found that in training new personnel, there
are fewer bad habits to overcome.




-30-

The importance of planning. Nuclear projects are complex projects
and require extensive planning and coordination. The Licensee's
projects seem to be well coordinated with interfaces generally well
handled. The construction staff does not appear to be standing
around; that is, productivity appears good. Evidence of the planning
is also manifest in preparation of the operations staff with 80
engineers already on the staff. The Licensee has a training center
and has sent staff to other reactors for training. Lessons learned
from their previous nuclear project, as well as other projects with
the holding company's purview, have been fed back into the Licensee's
construction project.

The importance of a pro-company attitude among the emplovees. The
Licensee's staff appears to enjoy working for the Licensee. Comments
were made about fairness, opportunity for advancement, and rewards for
hard work. The Licensee appears to be a people-oriented company, in
that Tayoffs are relatively rare, and the company provides a good pay
scale with good finge benefits.

The importance of an orientation toward gquality. There seems to be a
perception at all levels within the Licensee's staff that quality is
highly important. At the higher levels of management, there is a
conviction that public safety and company profitability demand quality
and that it is less expensive to do the job right the first time.

At Tower levels, there is a feeling that upper management wants to do
the job right. Many of the staff were able to identify the signals
that tell them that; and that quality is at least as important as
schedule and cost.
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The importance of management support of gquality. This is evident in the
qualifications of the personnel that have been hired in both the quality
assurance and quality control functions. It is also evident in the
programs for these types of personnel as well as crafts. [t was
apparent from interviews that quality assurance/quality control personnel
were respected by management, and that management supported them when

it was necessary to stop a job when adequate guality was not manifest.

Tre_importance of the seeking of ways to improve guality. There is an

attitude within the Licensee's organization that it has no monopoly

on coud ideas. [t looks far and wide for ways to improve its QA
proaoram. The Licensee was first to be evaluated uncer 10CFRS0 Appendix
8. I* has been proactive in Tooking at others' quality assurance
programs. It was one of the pilot studies for the INPQ audit and it

has also embraced the idea of self-initiated evaluation. They were

opf J participation in the NRC case studies. A number of their

ser - staff were on retreat at the time of the case study to consider
ways to improve the quality program at the site. The Licensee expressed
considerable interest in good practices that the Case Study Team had
noted at other sites, and subsequentiy at least one contact was made

at the Case A site. They appeared to be more interested in finding

out where they could improve than in knowing what they were doing right.

The imgrunce of openness. The Licensee exhibited an openness in

encouraging its employees to identify quality problems without fear
of punitive action. [n addition, they are open to the NRC in its
activities at the site. There is no attempt to hide marginal
practices from the NRC inspection staff.

The importance of experience in the construction of nuclear plants.
The Licensee learned a great deal from the corstruction of its initial

nuclear station, including an understanding of the maanitude and
complexity of a nuclear project.
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11. The importance of top management involvement in nuclear projects.
The Licensee has seen fit to establish a Project Management Board
for its nuclear project comprised of senior utility management personnel
involved in the project. This type of activity enhances resolutions
on problems and helps keep management informed. Top management appears
to have made a resolution to spend more time at the cons*ruction site.

IMPLICATIONS OF THE CASE STUDY FOR NRC QA INITIATIVES

NRC has underway or under study a number of initiatives which are designed
to establish additional confidence in the quality of design and construction
of nuclear facilities, to improve the management control of quality and/or
to improve the NRC capability to evaluate the implementation of Licensee
assurance of quality programs. These initiatives are Jescribed in the NRC
staff paper SECY 82-352 titled, "Assurance of Quality," and subsequent
correspondence between the Commission and the NRC staff. One of the purposes
of this Case Study is to provide feedback regarding the relevance of the
various initiatives to this Licensee's nuclear construction project. Subse-
quent paragraphs take each initiative in turn and discuss whether the
initiative, had it been an ongoing activity at the time of the Licensee's
construction program (or quality problems, if such occurred), would have

made a difference. That is, would the initiative have helped prevent or at
least mitigate construction quality problems that may have occurred or, in
the case of this Licensee, would it have improved the quality of the plant.

A more compiete discussion of the scope and details of the various NRC QA
initiatives may be found in SECY 82-352 and SECY 83-32 titled, "First
Quarterly Report on Implementation of the Quality Assurance Initiative."

[t should be noted that each of the initiatives were discussed with senior
management of the Licensee and they agreed (or did not take exception to)
the Study Team's evaluation of the applicability of the initiatives to
their own prior construction experience.
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A. Measures for Near-Term QOperating Licensees (NTOL)

| It

Licensee Self-Evaluation - not applicable for current phase of
construction

The Licensee self-evaluation is an action that would take place
when the Licensee is in the process of receiving its operating
iicense. The effect of the Licensee self-evaluation would not
have taken place up to the present phase of construction of the
plant, which is about half completed and, thus, its effect on
the project is not applicable.

Regional Evaluation - not applicable for current phase of
construction

The Licensee regional evaluation is an action that would take
place when the Licensee is in the process of receiving its
operating license. The effect of the regional evaluation would
not have taken place up to the present phase of construction of
the plant and, thus, its effect on the project is not applicable.

Independent Design Verification Program (IDVP) - not applicable
for current phase of construction

The Licensee IDVP is an action :hat would take place when tne
Licensee is in the process of receiving its operating license. The
effect of the IDVP would not have taken place up to the present
phase of design of the plant, which is about 70% complete and, thus,
its effect on the project is not applicable. Design verifications
can be performed at any stage of design, of course, but are most
productive when the design is completed. Should the time come

when nuclear plant design is completed substantially in advance of
construction, then an independent design verification program could
be an effective guard against allowing quality deficiencies in
design from creeping into construction. However, the present NRC
practice of requesting some licensees tc submit to an I[DVP prior

to recefving an operating license would not be applicable in this
case.



Industry Initiatives

1.

NRC

INPQ Construction Audits - yes

While no major construction quality deficiencies have been found

in the icensee's plant to date, the Licensee implied that the

INPO pilot audit had been helpful in identifying areas that should
be improved. This measure Tooks at both management and programmatic
considerations as well as the quality of the product. Licensees tend
to listen to INPQ findings because they come from people who should
be experts and they come from a group comprised of their peers,
supported by their industry.

Utility Evaluation Using INPQ Method - yes

This measure is basically a self-evaluation using the INPO method-
ology devised above. As a result of the design audit done by INPQ

in early 1982, self evaluation design review teams were established

to conduct a more extensive review. This review is estimated to
require mere than 15,000 manhours of effort. The review teams are

led by representatives from the architect-engineer who were not
fnvolved in the original design. The team includes Licensee personnel;
Licensee holding company engineering function staff are representatives
also.

Construction Inspection Program

Revised Procedures and Increased Resources - yes

The resident inspector program at the Licensee's site is well

thought of and its recommendations have been well received. This
initiative would be particularly helpful if: (a) the NRC inspection
procedures were streamlined to eliminate redundancy and given

priority according to safety significance; (b) its focus was more on
observations of actual construction work and less on paper and reports,
and (c) a focus on the quality of management of the project and less
on the formal QA manual, organization chart, and written procedures.
Further, the increased NRC inspection resources should be applied from
the outset of the construction project.
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Construction Appraisal Team (CAT) Inspections - yas

While the Licensee's project has not been subjected to significant
quality problems, the Licensee has benefited from audits of
various types, as well as NRC inspections. The Licensee appears
open to the benefits that come from these inspections; however,
several comments were made concerning the large number of audits
being made, including those by the Licensee itself, the NSSS
vendor, the architect-engineer, ASME, NRC, and INPO, among others.
The proper timing and spacing for audits appears to be an important
consideration in their effectiveness, otherwise they could become
counterproductive.

Integrated Design Inspection - yes

Oepending on when the integrated design inspection is performed, it
could be of benefit. [f the integrated design inspection is done
when the Licensee is in the process of receiving its operating
license, it would not have taken place up to the present phase of
design of the plant; thus, its effect on the project would not be
applicable. [f it were done as selected systems were completed, it
could be of benefit. [t is believed that the Licensee would be
receptive to an integrated design inspection. Comments made in
Item A.3 would also apply here.

Evaluation of Reported Information - ves

This initiative would computerize 10CFR50.55e and Part 21 reports,
facilitating trend and other analyses of these event reports. This
analysis would simply provide an additional cross check on the
quality operations at the Licensee's site. At the present time,
there is no reason to believe that there would be any observed
trends from the reports, but they could be useful to the NRC

(as well as the Licensee's) staff in directing their inspections

at the site.
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Designated Representatives - no

At the time this Case Study was conducted, it was unclear how a
designated representatives system would be implemented by the NRC.

The FAA uses designated engineering representatives (DER) who are
employees of manufacturers deputized by the FAA to review and verify
certain elements of design. They also designate manufacturing repre-
sentatives to verify that the assembly or fabrication process is
acceptable. The DER could be used to spot check the design or design
process. With the Licensee's effective QC system, it is not clear

that a designated representative program would make any difference.

The Assistant Construction Project Manager said with respect to

quality assurance holds, it would be relfeving the Licensee of
responsibility. [Inspectors must be in the process, or they would not
be nelpful in solving emerging problems, he said. At the present time,
there are holds for quality assurance and he saw no reason why additional
ones would be beneficial. The civil project construction supervisor
concurred in this. He thought they would create no more quality than
they have now.

Management [nitiatives

1.

Seminars - yes

The seminars similar to those that the NRC Commissioners have
conducted in years past, as well as seminars by trusted utility
executives, would probably have been helpful in bringing the
Licensee's management to their present state of awareness of the
importance of quality at an earlier date.

Qualifications/Certifications of Quality Assurance/Quality Control
Personnel - no

The Licensee already has a very strong training program for its
quality control personnel, as well as its quality assurance personnel.
The Quality Assurance/Quality Control staff was noted to be deep and
broad in its qualifications. When hired, these qualifications are
then further developed through formal classroom and on-the-job
training. The recruitment for quality assurance people stresses
degreed persons with experience in the practical side of the nuclear
fndustry. Many of the QA/AC staff brought strong nuclear experience



=37

to the Licensee when they hired on. There was some indication
from the interviews that a few QA/QC management personnel might
profit from training programs with a management thrust. Such

a program might enhance NRC confidence that an appropriately
qualified staff was in place.

3. Craftsmanship - yes

While there is a very good training program for craftsmen at the
Licensee's site, management interactions with the craftsmen

would reinforce their understanding of why quality workmanship is
of prime importance in the construction of nuclear plants.

Certification of QA/QC Programs (SECY 83-26) - maybe

As previously stated, the Licensee has hired JA/QC personnel with good
qualifications and experience. Certification or reaffirmation of QA/QC
programs could add to the quality or know-how of the staff perhaps
only marginally. Such a program might enhance NRC's confidence that

an appropriately qualified program was in place. Certification is not
seen as addressing the types of problems that the Licensee has experienced
to date. The Licensee management has treated 0A/0C as something more
substantive than other regulatory requirements. They look upon it as
an integral part of assuring that the project is completed without
significant rework and with the potential for satisfactory operation
over its lifetime.

Management Audits - maybe

At the present time, the Licensee is examining fts management structure
and general approach to quality, looking for new and innovative methods
of improving assurance of quality in the construction of their nuclear
project. The fact that inquiries are presently going on suggests that
the management audit might be a helpful input to their decision-making
process. The Licensee did not express ftself on this particular fssue,
however .
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IMPLICATIONS OF THIS CASE STUDY FOR THE FORD AMENDMENT ALTERNATIVES

Section 13 to NRC's FY 1983 Authorization Bill requires NRC to conduct
a study of existing and alternative programs for improving quality assurance
and quality control at nuclear power plants under construction. This
section, called the Ford Amendment, requires NRC to look in particular
at the feasibility and efficiency of five specific alternmative program
concepts. As a part of this analysis, each alternative concept was
evaluated with respect to whether it would make a difference in the
Licensee's construction program had it been in place at the time of the
Licensee's construction permit. As was the case with the quality
assurance initiatives, each of the Ford alternatives was discussed with
senfor utility management, as well as with their staffs,

A. More Prescriptive Architectural and Engineering Criteria - no

The Authorization Act requires NRC to evaluate the following
alternatives: 13(b)] - adopting a more prescriptive appracch to
defining principal architectural and engineering criteria for the
construction of commercial nuclear power plants would serve as a
basis for quality assurance and quality control inspection and
enforcement actions. Generally speaking, the Licensee believed that
NRC 1s sufficiently prescriptive in defining principle architectural
and engineering criteria for construction of nuclear plants and that
it is not necessary to be more so. The problems the nuclear plants
have in quality would not be siynificantly changed if there were more
prescriptive criteria.
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Conditioning the Construction Permit on the Applicant's Demonstration
of His Ability to Manage an Effective Quality Assurance Program - yes

The Authorization Act requires NRC to evaluate the following alternative:
13(b)2 - requiring as a condition of the issuance of construction permits
for commercial nuclear plants that the Licensee demonstrata the capability
of indepenciently managing the effective performance of all gquality
assurance and quality control responsibilities for the plant. The
Licensee senior management was in agreement that prospective licensees
should be ~equired to demonstrate to a panel of peers the capability

to manage a nuclear project. In the case of the Licensee, it would

have resulted in an effective quality assurance program sooner. The
Licensee 15 an advocate of peer review. Their viewpoint is that the

NRC does not have the necessary rasources to police the industry and
snould not have to do so. This responsibility should be with the
licensees themselves, or the utility industry in general. Several
suggestions were offered regarding how a licensee with no previous
nuclear plant experience might accomplish this. The most feasible one
was a procedure similar to what the ASME does for new N Stamp applicants;
f.e., the applicable procedures involved need to be exercised on a
demonstration project or task.
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Audits, Inspections, or Evaluations by Associations of Professionals
Having Expertise in Appropriate Areas - Management Audits - yes

Regarding audits by independent organizations, the statement was
made that the system should not be made any more complicated than

it currently is. [t is important to keep the responsibility for
implementing an adequate gquality assurance program with the Licensee,
with the Nuclear Regulatory Commission in a verification role. The
NRC CAT Team audits were felt to be a worthwhile approach to verify
adequacy of work at construction sites. Most every employee inter-
viewed commented on the number of audits being conducted by a variety
of organizations. The audits are becoming a problem, as they impact
the time that personne! have to do their job, thereby reducing both
quality and productivity. The audits can highlight problem areas

to the overall benefit of the project. The Licensee commented that
dudits have become a way of 1ife and that the Licensee just lives
with it,

Negative reaction was obtained to the policy of NRC and [NPO
publishing the audit findings to the public. The nuclear industry
has all its problems aired to the public, causing loss of confidence -
by the public, because they continually hear of the nuclear problems,
blown out of proportion.

The Licensee also felt that the Nuclear Regulatory Commission should
be audited by an independent organization, but could not identify
the appropriate organization to conduct such audits.
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Improvement of NRC's QA Program - yes

The Authorization Act requires NRC to evaluate the following activities:
13(b)4 - reexamining the Commission's organization and method for
quality assurance development review and inspection, with the objective
of deriving improvements in the Agency's program.

Several suggestions arose from this Case Study: (1) assignment of a
resident inspector at start of construction would not have been much
of benefit to the Licensee. The Licensee knew from previous experience
how t0 manage and got started off correctly. For less experienced
utilities, though, the Licensee felt it would be necessary to asiign

an inspector very early; such as when basemats are poured and cadweld
work is beginning. An NRC inspector should be assigned the first day
of the project. This is important, because it is then that relation-
ships and procedures begin to develop; (2) the Licensee felt more

and better help from the NRC 1s required. NRC Headguarters needs to
become more active in and share in meaningful decisions that affect
the industry and then stand by their commitments: (3) inspectors

should not be so paperbound. There s too much emphasis on the size of
reports flowing to Headquarters. The 15 volumes of field procedures
that exist now is overkill. In fact, the old manua) was sufficient.
Inspectors should be free to be in the plant and not ercessively
deskbound by bureaucratic work; (4) some inspectors are not systems

or management oriented; f.a., they are too concerned with specific

nuts and bolts-type problems to look further and see systemic problems;
(5) too many construction permits were fssued in the same time period,
causing NRC inspection to be stretched too thin; (6) the MRC CAT Team
fnspections seem valuable. Standard review plans are good. The NRC
major effort should be to ensure that quality assurance s finding
problems (not generating paperwork); (7) NRC tends to monitor what the
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Licensee says, rather than what the Licensee does. [t .15 noted

that if there is too much direction from NRC, it stifle. [nitiative,
(8) the biggest argument with quality assurance is over the applica-
bility of codes; not so much the ASME Code, but the ANS! daughter
standards, especially in the areas of training and housekeeping.
Persons tend co interpret these standards either as guidelines or

as requirements engraved in stone. What s needed is a more

definite interpretation of standard requirements by NRC -- one that is
more consistent on a region-by-region basis.

Conditioning the CF on the Applicant's Commitments to Submit to
Third-Party Audits of His QA Program - yes

The Authorization Act requires NRC to evaluate the following alternative:
13(8)5 - requiring as a condition of the fssuance of construction
permits for commercial nuclear power plants that the Licensee contract
or make other arrangements with an indeperdent inspector for auditing
quality assurance responsibilities for the purposes of verifying

quality assurance performance. An independent inspector is a thira
party who has no responsibiiities for the design or construction of the
plant,

This alternative as 1t applies to this Case Study has been discussed
under Ford Amendment Alternative 3 above. Basically, the Licensee

was already committed to a quality program based on 1ts experience

with a previous nuclear station. Over the time period since construction
has continued, the Licensee has become increasingly positive in
developing a sound QA/QC program.
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CASE B
EvaLuaTion ofF Generic Key INDICATORS

1.0 Licensee fully committed to a program for assurance of quality

a. From the interviews conducted both at the corporate offices and
the site, 1t was evident that a sense of commitment to quality
_ pervades the Licensee croanization at all levels., There were
i repeated remarks that indicated an understanding that the Licensee
.' wants the plant “butit right the first time."

The Licensee volunteered for the first INPO Design Audit and has
expanded on it with their own extensive design audit,

QA/0C has access to the Executive Vice-President direct!y and there
was no indication of cost/schedule overriding QA/OC.

(€)

b. Senior management was deemed to be actively involved and knowledgeable
in all areas of activity of the site with emphasis on quality about
on par with schedule and cost. Staffing and material resources
' provided for control of the quality function appeared adequate; howaver,
~ staffing of a quality engineering activity to perform specific task
. planning, especially for the mﬁvm? fnspection cycle, seemed to be
. ddvisable. Migh emphasis on the OQuality Contro! function was spparent,
Positive msurt about the Licensee's commitment %0 quality came from
personnel at all levels of the Licensee's arganization as well as
from the contractors. The commitment to qualfty was seen as being
long term (1.e., for the 11fe of the plant) rather than meeting a
short-term goal such as obtaining an operating iicense.

(Q)

l

; ¢. The upper and lTower echeions of management say they are fully

: committed to a program for assurance of quality and, as far as was
determined, they are. The motivation, however, seems to stem less
from a burning desire for quality per se than from a concern of not

- having adequate quality and the consequences which could emanate from

| that. To elucidate on the preceding observation, it {5 necessary to

; compare Case B with something, and the only other site visited to this

| point 1s the Case A sfte. The Case B8 site does not exhibit the same
intensity and enthusiasm for quality that one senses at the Case A site.

| The diffarence 1s manifest in (a) the regular fnvolvement of upper

| management in the activities of lower echelons as they relate o actua!l

| construction of the plant, and (b) the lower management and their staff

| insistence that quality is first (or possibly safety, them quality)

| without a clear and consistent understanding about where the driving

. force for quality originates (sometimes expressad as NRC requirements).

| This apparent inconsistancy may arise from the appraisals which 1ist

| mlie{ first (or sometimes safety, then quality) befors other measures
of amployee performance. [t was difficult to determine whether inter«
viewees were responding to questions about the importance of quality
from the standpoint of their appraisals or from a clear signal from
management concerning quality.

|
|
|
! (£)



Case 8
Evaluation of Generic Key Indicators “2=

2.0 Responsibility and authority are clearly defined and properly implemented

a. The overall responsibil!ities and authorities appear to be clearly
specified and well understood by the project participating arganizations.
It 1s clear that the Licensee has structured these in such a way that
it 1s cou:plotoly in control of all activities and is, in fact, “running
the job.

There appears to be some overlapping of responsibilities between the
Licensee's Construction Coordination Group and their project sections;
however, their authorities seem clear and both components report %0 a
single manager. Therefore, this 1s not considered to be a problem.

(C)

5. Overall, the responsibilities and authorities for each organization were
adequately documented and apparently implemented. Personnel within the
project and with the major subcontractors were always knowledgeable
of their own as well as others' responsibilities and authorities,
however, the organizational structure is quite complicated and not
eastly understood by an outsider. Geographical separation of some of
the major organizations from the construction site were seen to some-
what hamper organizational efficiency (e.g., AE's home office performs
the design and procurement activities which then must be coordinated
with the Licensee at the construction sita).

(Q)

¢. Responsibility and authority appeared to be clearly defined and, for
the most part, properly implemented. The "Project Triangle' (the
communication problem arising from having the AE's home office in one
location, the NSSS vendor and mechanical contractor's home offices at
another location, and the project site at a third location) and the
division of responsibilities between the AE and the engineering
services function tend to complicate responsibi!iities and authorities -«
1f not on paper -- then in practice. The sotential vulnerability in
the triangle u{ reside in design-related tuality matters, which were
not assessed. In the one example of a deficiency in quality (fatlure
to maintain appropriate temporary protection for electrica’ switchgear)
there was no evidence of finger pointing, suggesting that responsibility
was properly understood. The fact that no construction 1s done, except
from the AE approved drawings, and that “redlfining field changes would
get you fired,' also supports the acceptance of responsibility/authority.

(E)
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Evaluation of Generic Key Indicators 3=

| -
l

|

| 3.0 Personnel are adequately qualified for assigned work

| a. Records relative to this factor were not reviewed; however, the
‘ persons contacted, in general, had good qualifications for their

; assignments.

There 1s a good base of nuclear experience at the site. Some people
in key management positions and ‘n OC have less experience than one
would expect. This fs not cons 2red to be serious, but is felt to
be marginal.

‘ In part, the lack of experience is offset by a substantial training
' Dﬂ!l‘ﬁ' and an overall impression of a high leve! of dedication and
enthusiasm,

(€)

5. The Licensee and 1ts major contractors have a good program for
obtaining qualified personnel and furthering their training. Key
personne! have previous in-depth nuclear experience from either the
Licensee's earlier plant for from other nuclear projects, wnich has
been further enhanced by in-house training. Early in construction,
crafts people were recognized to need further training on how to do
nuclear work, which has resulted in a comprehensive blue collar
training program,

(Q)

| ¢. Personnel are generally qualified for assigned work. A number of the
. first and second 1ine project 1mr1ng/au1gn supervision have had
about 5+6 ymars of nuclear experience. Often a year or two of that
was on later phases of the Licensee's inftial nuclear station prior to
moving to the Case B station. This amount of experience is probably

! not enough to have seen all the things that can go wrong in nuclear

| plant construction activities, (€)
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Case 8

Evaluation of Generic Key Indicators -4-

4.0 Instructions, procedures, and drawings are clear and adequate

3.

It was found that specific insturctions to the crafts in the form
of Process Data Sheets (PDS) are used only on the ASME Code covered
work. Further, an unusually large number of Field Change Requests
(FCRs) have been generated in the past few months. Although it has
not been confirmed, it is suspected that many of these FCRs are
resulting from dimensiona) conflicts between different i1tems in the
installations.

An expanded use of PDSs and a more thorough checking of design
dimensions could improve this situation.

(€)
This area was not evaluated to any great extert by the subteam,
(Q)

Overall instructions, procedures, and drwing.amcr adequate, though
some are only manually logged (as for Field Change Requests) and

listings are not routinely sent to all interested parties (e.g.,

one must go to the 1og to review entries). Procedures are not up to
date. [n the case of the failure to maintain protection on electrical
switchgear ([tem 2), the comment was made that verbal instructions

had been given to the construction coordinators to correct the condition,
but there were no procedures or paperwork, and it fell through the
cracks. The periodic inspection check 1ist was thought to cover his
ftem, but 1t didn't.

In another case, desktop instructions which can govern some of the
more significant details of drawing/specification control, are not
monitored for consistency among the project specifications.

(E)



e e B B e al—
\

Case 8

Evaluation of Generic Key Indicators “5-

5.0 Quality and/or QA program deficiencies are identified and reported
promptly and clearly

There were numerous comments and indications that management has a
strong desire for problems, deficiencies, and areas of improvement

be identified whenever possible. Statistical reports on deficiencies,
nonconformances, etc., are routinely provided by QA to Project
management. [t was felt that the usefulness of these reports, in
terms of trend analyses, could be improved,

One such improvement being considered is t. cateqorize the deviations
and nonconformances in a way to improve trang analyses. Such cate-
gorization may be according to the judged seriousness of such occur-
rences.

(C)

Palicies and directives about reporting QA/0C deficiencies exist

and are being implemented. Increas ng the visibility of these
policies would seem to be of furthe: Denefit. Ouality Control is
vary strong in the civil/structura. area wherein a hold point system
works in a very effective fashion; however, some work is inspected
on a catch-as-catch can basis (e.g., electrical fnstallations),
Ouality performance data and trends are reported and acted upon by
management in a timely manner,

(Q)

The large number of Field Change Requests and nonconformance requests
(1389 FCRs and 463 NCRs during the period October-November 17, 1982)
may suggest some type of deficiency in the design process. The fact
that the Licensee does not permit r«Hnmi to facilitate fleld
changes accounts for part of the number. Also, the project engineer-
ing sections review drawings for constructability, and these reviews
turn up & number of required design changes. Nonetheless, the number
::.hm and AE home office design function fs being audited on this

The Licensee's project team has been audited by NRC, INPO, and a host
of others to the point whers one member of the project staff commented
that there are too many audits and that they can become demotivators.

Conformance to design appears to be tightly controlled by fleld 0C
inspectors,

(E)
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6.0 Corrective action program is effective
a. Not investigated by “Construction” subteam.

(C)

5. The Licensee and its contractors have a quite good corrective action
program which seems to be effective in bringing about needed change.
The QC people seem to have higher favor with upper management when
ft comes to bringing about rapid change. The QA people are also
listened to, but management seemed more cautious about accepting
their proposals and recommendations.

(Q)

¢. The corrective action program was noted only peripherally with
regard to the electrical switchgear protection problem and the design
audit problem. [n one case, the problem escalated prior to corrective
action; in the other, corrective action was self-initiated or
recommended by the INPO audit.

(E)
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Evaluation of Generic Key Indicators «7-

7.0 Design reviews, including independent reviews, detect and clearly resolve
design deficiencies

.0

The INPO audit and subsequent internal, independent Design Reviews
appear to have been effective in identifying and resolving problems
or deficiencies in the areas of engineering analysis and content of
the design. However, a very large rate at which FCRs are being
generated may indicate a weakness in the design review for dimensional
problems and constructability. There is an element of risk that
these more pragmatic design issues may impact the quality.

[t s significant that the plant operations staff has reviewed both
the design criteria and the completed designs for operability and
maintenance needs.

(C)
This area was not svaluated oy the subteam.
(Q)

As previously stated, there has been a large and, apparently, continuing
number of FCRs and OCNs at the licensee's project. Design reviews

by the AE have not detected and clearly resolved design deficiencies

as evidenced by the number of Field Change Requests; however, this
problem has been recognized, and increased design review activity is

in process. Various reasons were given for constructability. This
appears to be the major design review. No data were obtained on the
{ndependent design reviews within the AE's organization.

(€)



Case 8

Evaluation of Generic Key Indicators -8-

8.0 Design input data are adequately controlled

a.

The utility, thro.gh its Engineering, Operations, and QA organizations,
has participated in the review of the design criteria and has made
significant inputs to some design features; 1.e., the Control Room.

The degree of formalization of this process was not investigated.

(C)
This area was not evaluated by the subteam.
(Q)

«imited fnformation was obtained on control of design input data.
Design drawings appear to be adequately controlled in the field, and
design changes arising in the field appear to be adequately controlied.
Duiqn'sonfomnco to NRC and code requirements is managed in the AE's
home office.

(€)



Case B
Evaluation of Generic Key Indicators -9-

9.0 Complex organizational structure and arrangements do not contribute to
poor assurance of quality

a. The organizational structure, once it could be understood, is
considered appropriate and adequate. Hcwever, it was difficult to
understand functionally, because unusual titles and component names
are used. [n the interviewing process, it was found that this
practice is resulting in potential communications problems, because
components were referred to by different functional titles by
different people. The use of more functionally descriptive titles
could reduce the confusion potential.

(€)

b. The structure is well documented and was judged to work fairly
affectively, even though it is quite complicated. Organizational
independence is provided for those groups responsible for performing
veri“ication and audit activities, both within the utility's and the
subcontractor's organizations.

(Q)

c. Within the Licensee's project team, the organizational structure
was straightforward. The divisions of responsibilities and
authorities did not have apparent overlaps.

[t was commented on that there had been better communication

between project engineering and quality assurance when the latter

was housed in the same buflding. As the staffs increased in size

and the building became overcrowded, the 0A staff was moved to another
butiding outside the construction area. One wonders whether upper
management considered this effect in making the move, and what measures
were taken to compensate for ft,

(E)



Case 8
Evaluation of Generic Key Indicators -10-

10. Planning, scheduling, and budgeting activities allow for adequate
resources to do the job correctly

a. The "Construction” subteam probed this factor to only a very limited
extent. The efforts on providing short-term construction schedules
appeared good. These include daily, weekly, 6-week, and 3-month plans.
Although these schedules are provided to QC, there were indications
that assuring QC inspectors are at the right place at the right time
is handled rather informally in practice.

(€)

5. Work was observed to be on schedule and chronic delays were not evident,
Subtle messages to cut corners and get the job done were not evident,
either. Procedure compliance is stressed at all levels and daily work
schedules appear realistic enough to allow work to be completed in
accordance with those procedures.

(Q)

¢. The overall cost/schedule activity appears quite adequate, although
there seemed to be some problem in projecting the actual productivity
of the mechanical contractor. Budgeting was not assessed in detail,
The Teadtime that is built into the schedule is as follows: all
equipment is to be onsite within 11 months of the time it is needed;
all design 7 months; and 90 days before an operation is to proceed, all
other supporting facilities and expendable materials are to be on the
site. Even with the large distance between the designer and the plant
site, the time difference, and the large number of FCRs and OCNs, the
design process seemed to be going smoothly.

(€)



Case B
Evaluation of Generic Key Indicators -11-

11.0 Design control pro.ess

a. The design resiew and audit activities were discussed in Indicator 7.
These auditc have been documented.

Field Change Requests require formal approval by appropriate design
agency representatives and are well controlled.

As discussed in Indicator 7, there is some concern as to the adequacy
of design review for application and constructability,

(C)

5. This area was not evaluated by the subteam, but it was noted that a
large number of Field Change Kequests are being processed.

(Q)
¢. The design control process, apart from that performed at the construce

tion site, was not reviewed. The design control process at the site,
as far as procedures were concerned, appears quite adequate.

(E)



Case B

Evaluation of Generic Key Indicators -12-

12.0 Work package development and control

As discussed in [ndicator 4, this area could be strengthened by more
extensive use of Process Data Sheets.

A "Work Package" system is used for procurement, but the extension of
this to construction was identified only throuch the concrete pour
cards and the travellers used on ASME code work.

(C)
The civil area was seen to be very strong. Control over other
contractor operations was judged also to be good, with the exception
of the electrical contractor. Also, receiving inspection relies on
generic inspection requirements, rather than specific planning.

(Q)
Not reviewed.

(E)



Case 8

Evaluation of Generic Key Indicators

13.0 Procurement control

The procurement process was not investigated in depth by the
“Construction” subteam.

It was identified that source inspection is performed on specified
items by the engineering groups, including both the AE and the
engineering services function. There is documented evidence of
receipt inspections; however, it was determined that the inspection
instructions should be strengthened.

(€)

The AE handles all front-end activities related to procurement and
no evaluation was made in this area. On the receiving end of
procurement, acceptance fs pretty much limited to an accountability
and paper review exercise. Little or no overcheck activity occurs;
thus, deficient materials or itums may not be discovered until point
of installation.

(Q)
Not reviewed.
(E)



Case B
Evaluation of Generic Key Indicators -14-
14.0 Nonconformance control
a. Not investigated by "Construction” subteam.
(€C)
b. The Licensee's quality program is oriented heavily towards detecting
discrepancies (receiving inspection excepted) and a good program for
controlling nonconforming items exists once they are identified.

(Q)

c. Not reviewed.
(E)



Case B

Evaluation of Generic Key Indicators -15-

15.0 Special process controls

a.

b.

Such controls are being applied where required by codes, but could
be extended in greater depth to other areas as discussed in
Indicator 4.

A comprehensive program exists for qualifying special process
operators. The program even has requirements for qualifying fitters.

(Q)
Not reviewed.



Case 8

Evaluation of Generic Key [ndicators

16.0 Examination, test, and inspection control

All indications were that the 'fcensee is doing a well above average
performance in this area. [t is considered significant that the
utility efforts on QC are very extensive -- a staff of about 250.

(€)

For the most part, these processes looked well controlled. The
electrical contractor was seen to be an exception. Hold points

here were not really hold points. [f an inspector was not available
when needed, work would still proceed.

(Q)
Not reviewed.




Case 8
Evaluation of Generic Key Indicators “17-
17.0 Calibration contre’
a. Not ‘nvestigated.
(C)
b. The calibration program is managed by the Licensee at the site and was
Jjudged adequate. Evaluation was limited to discussions with the

supervisor, observance of processes within the test laboratory, and
checking numerous calibration status labels in the field.

c. Not reviewed.



Case B
Evaluation of Generic Key Indicators -18-

18.0 Records
a. Not investigated.
(C)
b. Overall, the records program was deemed adequate. The records
storage facility was found acceptable and the personnel well informed

and directed. The menu for retrieval of information was not extensive,
which would mean that data retrieval may be slow.

(Q)

¢. Records were not reviewed in sufficient detail to make an adequate
evaluyation.

(E)



Case 8
Evaluation of Generic Key Indicators -19-

19.0 Audits

a. There were numerous indications that audits have been both frequent
and numerous.

(C)

b. The audit program was judged quite strong. Numerous audits are
nerformed by qualified people by various organizations (e.g., the
Licensee, the engineering services function, and the AF). The audits
are frequent, comprehensive, and detailed.

(Q)

C. With respect to audits, the comment was made that there were
training programs for a variety of job assignments, but more
frequently than not, the supervisor or manager had not audited the
program that his subordinates were required %o attend. In another
case, the discipline project supervisors require their engineers to
audit parts of the construction twice a year. I[n some cases, the
engineers need to come in on their days off to do the audit, because
of the press of work. There was no evidence of this practice being
carried out in a routine and orderly manner.

There was not sufficient evidence that the middle and upper management
get to the construction workplace with any degree of regularity. On
the other hand, several of those interviewed mentioned day-long
sessions with corporate officers inquiring in detail into those
persons' activities.



Case B8
Evaluation of Generic Key Indicators -20-
20.0 Corrective action
a. The subteam was impressed by the corrective actions which have been
applied, particularly relative to concrete placement. These have
included:

Reducing the height of pour lifts in thin walls to reduce
the air pockets

Forming one side with plexiglass so that vibration can be
directly observed during placement

Training vibrator operators
(C)
b. Good responses to quality problems were evident in review of the
audit reports sampled. Corrective actions are implemented in 3
timely manner by responsible management.
(Q)

¢c. Corrective action was not reviewed in detail.

(E)



Case 8
Evaluation of Generic Key Indicators -21-

21.0 Identification and control of materials and items

a.

This was not investigated in depth; however, since all procurement,
storage, and site disbursement of materials is done by the utility,
it is suspected that the control is very good.

(€)

The subteam saw no evidence that this was any large probiem,

either in the storage areas or on installed piping and equipment

in the plant. Nuisance-type vandalism was reported to occur with
fair froquency. Many areas that contained installed eugipment were
locked and entrance administratively controlled to minimize these
gccurrences.

Q)
Not reviewed.



APPENDIX B
DeriniTION OF LEVELS oF QuALITY FAILURE CAUSES

The Deepest Sense of Quality Failure

There are basic underlying causes of quality failure, which clearly transcend
QA and QA programs. Tney can be characterized as broadly philosecphical.

They are at the extremity of the chain of causes (e.g., building a nuclear
power plant without knowing how -- which has as necessary cenditions (1) the
Licensee does not know how, and (2) NRC permits them to build, even though

they don't know how). It is usually very difficult, if not impractical,

to develop recommendations that address such philosophical issues. They are,

of course, the root causes, For the assessment process, root causes are defined
at an operative level.

The Operative Serse of Quality Failure

There are basic underlying causes of quality failure, which frequently

transcend OA and QA programs, but not necessarily. They can be characterized

as general. They are near the end of the chain of causes, but are limited to
where it is practical to bring about corrective action (e.g., lack of management
commitment). It is at this level that corrective actions often treat many
symptoms of poor quality. It is in this sense that the term "root causes”
applies in this Report. There is a third level which we have defined as
symptomatic/procedural. Secondary root causes may fall in either the second or
third levels.

The Symptomatic/Procedural Sense of Quality Failure

These are the causes of quality assurance failures. These can transcend QA
and QA program, but it is unlikely. They are characterized as detailed and
specific. They are intermediate in the chain of causes and, as such, are
subcauses of (2) above. Recommendations for corrective actions at this Tevel
are relatively easy, but are likely to treat individual symptoms without
curing the disease.
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QUALITY ASSURANCE PROGRAM DESCRIPTION
PUBLIC SERVICE COMPANY OF INDIANA, INC.
MARSLE AILL NUCLEAR GENERATING STATION, UNITS L AND 2
APRIL, 1380

INTRCDUCT ION

This document provides a summarv of the Quality Assurance Programs deing
emploved in the design, procurement, conscruction and comstruction phase tasting
2% safety=ra.ated components, svstems and structures of the Marble Hill Nuclear
enerating Statiom. I descrides the intarfaces Detween Pudlic Service Company
2f Iadiana, Iac. (PSI), Sargent and lLundy, and Westinghouse. Sec:ion | of this
iocument describes the PSI Quality Assurance Program and supersedes a.. 2ar .ar
?S1 Program descriptions or portions thereof. WCAP-317C, Revision 3,
westinghouse Zlectric Corporation Water Reactor Divisions Quality Assurance Plan
descrides the quality assurance program of Westinghouse as Designer and Supplier
sf che Muclear Steam Supply System. The Sargent and Lundy Qualily Assurance
?rogram Topical Report, SL-TR-lA, Revision 5 of October 11, 1977 descrides the
quality assurance program deing lmplemented by Sargent and lLundy Eangineers (3&L)
as the archicect-engineer. 2SI will notify the Nuclear Regulatory Commission of
sucstantial changes to its Quality Assurance Program as described herein, prior
> implementaticn of such changes. PSI shall also notify the NRC of
srganizational changes which alter the organizations as described nerein within
thircy days after implemencing such changes. Up~to=-date programs are availaole
4t the respective corporate offices for review and audit. |

i. UALITY AS - 10N, PR NT AND CONSTRUCTION
1.1 Organization (PSI)
o 4 34 Sompany Structure

T™he PSI executive management organizacion descrided i1n che Marhle Hill Project
Quality Assurance Manual deals specifically wich management of qualitv=-related
engineering, design, procurement, construction, testing, preoperation, and
quality assurance activities assoclated with nuclear pewer plants,

The exacutive management structure is shown in Figure l-l. The President and
Chief Ixecutive QOfficer is responsible 2o cthe 3card of Directors for overall
management of company operations.  He establishes the PSI company solicy
regarding qualicty assursnce for nuclear plants and has overall responsibdility
and authority for all aspects of nuclear plant design, comstruction, operation,
and qualicty assurance. DThe first asjor division of responsidilily Oocsurs at the
viia-president lavel,

The 7ize ?resident-Electric System is responsible for all design, construction,
and operations. The Vice ?resident-Electric System, who repors:s 2o the Chief
Ixecutive Qfficer, is responsidle for the development, implementac:on,
zaincenance, and evaluation of the effectiveness of the ?SI Quality Assurance
Pragram.



The key positions of the organization are the Project Director, Quality
Assurance Manager, Construction Manager, Project Control Manager, Project
Eagineering Manager, and Project Administrator.

The Project Director will coordinate the varied aspects of the project except
for Quality Assurance and will report directly to the Vice President-Electric
System. The Quality Assurance Manager directs the Qualily Assurance Program and
also reports directly to the Vice Presidenc-Electric System.

It is Public Service Indiana's iatention o name a Chief Operating Qfficer who
will report %o the Chief Executive QOfficer. The 2SI Officer who has full
authority and responsibility with respect to the Marble Hill Project will report
T2 the Chief Operating Q0fficer when that individual is identified. The Marble
Hill Pvoject Director and the Quality Assurance Manager vil. continue to report
to the PSI Officer who has full authority and responsibility for the Mardle Hill

?rorecst.,

The functions of the above positions and their respective organizations as well
as those of the Director of Purchasing, are discussed in the following
subsections.

Loi.1.1 Dirzector-Purchasing

i
The Director-Purchasing, who reports to the Senior Vice President Finance, is
responsidle for control of approved procurement documents and Lssuance to PSI
contractors and suppliers. The responsibilities of the Director Purchasing
include preparation of purchase orders for nuclear safety-related materials,
quipment and services bdased on purchase requisitions prepared and reviewed by
the Project Eangineeriag Department and reviewed and approved by the Quality
Assurance Department.

.

Lel.l.l Project Organization

lel.1.2.1 Proiect Director

The Project Director reports 20 the Vice President-Electric System and is
delegated responsidilicy for Mardle Hill Station design, conscruction, projec”
management, and licensing. Reporting to the Project Director are the Project
ingineering Manager, the Construction Manager, and the Project Admiaistrator.
The ?roject Direcior directs and coordinates the work of the NSSS vendor, the
architact-engineer, the Project Engineering Manager, the Construction Manager,
sonsultants, and other associated company functions as required o provide a
safe, reliaple facilicy. His responsidilities include cthe implemencation ana
execution of effective design reviews doth within the Project Engineering
Section and in the architect-engineer's staff, che analysis of bids, purchase
recommendacions, bdudgetary analysis, schedule preparacion, progress reoorts, and
licensing contacts with the NRC Project Manager. The Project Director will
designate appropriate site management personnel to assume his duties ia the
event of his adsence.
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+2 Project Eangineering Organization

The Project Sagineering function has bdeen reorganized as snown on Figure L=l and
has been relocatad to the site. Tis new organization provides improved support
to the Constryction Management organization, improved methods of handling design
changes, and additional numbers of people to support the project,

The Project Zagineering organization is headed by the Project Engineering
Manager who reports to the Project Director. The Project Engineering
organizaticn has overall responsibility for coordinaction of design activities
and performs reviews of technical documents as well as assuring that technical
reviews ave accomplished dy ocher affected PSI organizations. The Project
Engineering organization is also responsidle for assuring control of design
changes and consistency with PSAR/FSAR commitaents. The Project Engineering
Administrator, who reports to the Project Engineering Manager, L3 responsible
for the control of those design documents prepared by PSI or its Design
Contractors, which detail final design and define technical requirements at the
Marble Hill site, and for the mainctenance of a Document Control Center.

The S&4L Engineering organizaction provides an on~site group from the design
organization to review, evaluate, and approve design changes which arise from
conscruction interfaces. This om~site group can be further supplemenced >v the
architect-engineer as the needs arise and is supported by the
archicect-engineer's staff by normal communications channels.

The Muclear Design Engimeering organization is responsible for the design
overview within PSI for the project. This group's responsibilicies include
interfacing with S&L, and review and approval of design change documents.

The Nuclear Safety and Licensing organization provides licensing suppor: for
Project Engineering. This includes preparation and coordination of 3afecy
Analysis Reports, coordinating architect-engineer efforts relative o licensing
and acting 4s cthe primary contact with the Nuclear Regulatory Commission project

aanagement.

T™e Project Engineering Administration organization develops Proiect “anagement
Procedures related to Project EIngineering, and administers site document contral.

The Macerial Procurement Manager is responsidle for coordinating the procurementc
of permanent plant equipment as well as reviewing Procurement Specificzations.
He also monictors progress of equipment Suppliers and expedites delivery.

The Special Projects Manager is rrsponsible for resolving gemeric Ingineeriag
problems as they apply o the construction of Marble Aill which arise during :he
construction of other plants, maincaining a laison organization with che
Commonwealth Zdison 3yron Station, coordinating resources required 2o solve
Eagineering problems encouncered during constructiom which cannot de routinelv
solved Dy octher sections withia Project Engineering, and .acerfaces with the
Project Control organization tO assure proper ianput 2 tne zancrol programs with
respect 0 Iagineering scatus.



The Principal Engineer Special Processes is responsible for providing technical
assistance in aspects of welding and thermal heat treatment processes for the )
Mardbie Hill project.

L.lol.3.3 Comstruction Management

The Coastruction Management organization 1s he.ded dy the Construction Manager,
who reports t2 the Project Director.

The Construction Management organizaction has been reorganized as shown on Figure
l=3 %o incorporate the area concept of management and contract admminisctration.
T™is separation of construction management and contract administration allows
the construction engineers to devote their efforts to preplan the work with the
contracters and identify and resolve potential prodlems. L

The Construction W.aager is responsible for the following:

a. Overall responsibdbilicy for coordination of the Marble Hill site
construction and fabrication.

5. Monitoring Contractor performance to commitments and schedules.
¢, Coordination of Contractor interfaces.

d. Direction of the Construction Test program at the site tO assure tests
required to verify the iategrity of the comstruction work are
performed.

e. PST contractual acceptance of structures and systems from zonstruction
Contractors.

The Assiscant Conscruction Manager reports to the Construction Manager. The
Assistant Comsiruction Mamager directs the Area Comstruction Managers reporzing
©2 2im and each is assigned one of these specific areas: curbine duilding,
auxiliary duilding, reactor buildiang and general facilicties.

T™he Area Construction Managers are responsible for day-to-day czoordination of
site comstruction activities within their respective areas. Within their areas,
thev are alse responsidle for:

a. Coordination of Construction COontractor access o work areas.
5. Raperting progress %o the Assistant Construction Manager.

¢. Assuring Contractors take action on nonconformances from specified
requirements identified 5y the Quality Assurance Department or other
PSI organizations.

The Resident Field Ingineeriag Group is provided :o give suppers, 5y discipline
t0 the Area Managers. This group will receive and process concractor czhange
reques”s and other fiald generated engineering-related documents, disallow those
whica are inappropriate, and coordinace the bdalance with ?roject Engineering.



The Contract Administration function has been instituted as a part of the
Construction Management organization. This function will include: direction of
administracion, monitoring, and auditing of architect-engineer and Contractor
activities for contract performance.

The Systems Turncver Group will manage construction testing, master completion
List and system turnover t0 operations.

The Systems Turnover Manager reports to the Construction Manager and has the
following responsidilities:

4. Authorizing issuance and use of construction test procedures prepared
%y either constructiom Contractors or PSI.

5. Coordinating construction Contractor participation in the Construction
Test Program including test performance, notifications co PSI, ana
performance of necessary repairs or correction of deficiencies.

¢. Coordinating acceptance of completad systams, struciures, and
components from Construction Contractors following successful
completion of applicable construction testing.

d. Coordinating the distribution, review and comment activicties of
Construction Testing Program documents.

e. Directing and coordinating support personnel and others during
performance of Construction Tests including appropriate interface with
Station operators.

The Comstruction Staff Manager will assisc the Comstruction Manager ia the
adminiscrative functions, such as staff coordination, staff augmentationm,
SONLTACIOT prenared procedure review and correspondence control.

The I[astrumentation and Control Manager reports to the Construction Manager and
L3 responsible for coordimating instrument and control Contractor's work, and

assuring the calidration of station instrument and control equipment prior o
turnover to QOperations.

L.1.1.2.4 Project Cone=ols

The Project Controls Manager reports to the Proect Director and is responsi>le
for developing a system of cost analysis which +ill allow PSI to effecctively
control and predict cost of the projecs. He will develop, with zhe appropriate
oJrganizations and personnel, the oversll project Critical Path Mechod schedule
and will input project data to that schedule for updates and amendments.

The Project Controls organization, as shown on Figure l-4, is comprised of chree

(1) main sections: Planning/Scheduling/Cost/Escirating, Area Control, and
Material Management.



The Project Planning/Scheduling/Cost/Estimating organization is charged with the
responsidilicy of providiag project planning, coantrol and cost/management
systems.

The Area Control Section is organizec Dy major coastruccion areas, (L.e.,
auxiliary building, reactor bduilding, turbdine building, and general facilities)
and is comprised of doth cost engineers and construction schedulers, These
gTOups are charged with the responsibility of providing the PSI Area
Construction Managers with cost and schedule support.

The Material Management Section nas the basic objectives of providiag an
srganization and system %0 monitor, review, and modify all planned activity on a
component or item tO make certain that material and equipment 15 properilv stored
and maintained. In additiom, this section provides material contral suppors to
the project.

The Malerial Management Manager reports to the Project Centrols Manager and has
the following responsibilities:

4. Assuriag storage inscructions are obtained for PSI and
Contractor-stored items purchased by PSI;

5. Maintainiang records of materials, parts and components stored dy PSI;
2. Protecting, maintaining and preserving items stored by PSI;
d. Maiataining records of items released by PSI; and

e. Assuring that suppliers and contractors provide prompt disposizion and
corrective action for sonconmformances relating to receipt and storage
of items and materials.

T

0 W . Proiect miaistrat.on

The Project Administration function, as shown on Figure L-5, provides assistance
to the project in the areas of procedural suppors, facilities support, personnel
support and general administrative support.

belslad Lity Assurance Organization

The functions of Quality Assurance and Qualicy Control organizations have Seen
reunited under one departaent manager and relocated %o che sita.

™e Quality Assurance Manager who reports directly to the Vice
President~EZlectric System is responsible for the Quality Assurance Program. He
supervises and >rovides technical direction to the Quality Assurance

Department. The Quality Assurance Department is divided iato the Qualicy
Systems Section, the Quality Engineering Sectiom and "he Iaspection Section as
shown in Figure l-4. All of the PSI Quality Assuranca organizations are .ocated
at the Mardle Hill site. The Quality Assurance Department has unrestricted
suthor.ty o ideacify quality problems and 20 iaitiate acticn to cause their
gorrection.



The Qualicy Assurance Manager has the authority and responsibility to implement
the necessary controls Co assure that the Marble Hill Project Quality Assurance
Program meets all NRC requirements.

* . 1
.-.-5.3-.

hal;:v Assurance “Manager

The Quality Assurance Manager is responsible for:

b.

L

Managing and directing the Quality Assurance Program.

The adequacy of the Quality Assurance Program, interpretation of
Quality Assurance requirements and effectiveness of che program's
implementation.

The use of appropriate techniques to assure conformance of all
activities affecting quality to the program's requiremencs.

Assuring the adequacy, clarity and appropriateness of all 231 Qualicty
Assurance oriented ccumunications and commitments directed %o
Regulatory Agencies, Contractors and Suppliers.

Assuring that actions such as Quality Assurance Program reviaw,
surveillance and audits are taken to require Contractors a=d Suppliers
to comply with appiicable Quality Assurance commiiments.

Appropriately exercising the authority vested in -ne Quality Assurance
Organization to cause the acceptance or rejec”.on of work, materials
and equipment >ased on conformance U sug’ .eering Tequirements or
failure 0 mret procurement requirr uer-s.

Apprisiag the Vice President-Electric System and Project Director of
the ject quality status dy periodic reporting on guality
activities, trends and problems through implemencation of a zorreciive
action system.

Coordin.;ing applicable activities of Regulatory igencies such as
audits, iaspections Or iavestigations with the affected organization
sanager(s) .

Appropriately exercising authority to stop nonconforming work.

Developing and maintaining current che PSI Project and ASME Quality
Assurance Programs and Manuals (PQAM and AQAM).

Maiataining a scaff of a sufficient size and qualifizatioa o support
required audit, surveillance and program development activities.

Conta~ting the NRC on Quality Assurance matters.

ot



1 TN e ggali:v Svstems Orgzanization

The Quality Systems Section is responsible for:

a. Development, preparation, implamentation, and maintenance of cthe ?SI
Quality Assurance Manuals and development of related Project
Management Procedures.

-

5. Development of Chapter 17 of the Safety Analysis Report.
¢. Trainiang of 2SI persounnel in quality assurance concepts and methods.

d. Maintaining the program of Certification of PSI inspec:ors and
auditors.

e. Scheduling, planning and coordinating PSI gudits of cthe Archicect-
Engineer, the NSSS Suppliiar, ?SI Contractors and internal audits of
PSI organizations.

£. Followe-up action as the result of audit findiags.

- Reviewing and maintainiag quality assurance records at cthe Marble Hill
Pro ject Site.

h. The tracking and trending of nonconformances.

The Qualicy Assurunce Operations Group reports o the Superintenden:-Quality
Systems. It is respousible for the quality assurance of preoperational and
startup testing and operations activities and maintenance of the Qualicy
Assurance Records associated with the precperational and startup testing and
commercial cperation. This is accomplished by the review of procedures and
records, cthe witnessing of selected test points, and the surveillance of tasting
activities. It is planned at a later point, that this group will repor:
directly to the PSI Quality Assurance Manager.

Pelaieded Qualizy !g'inocrin‘ Organization

The Manager of Quality Engineering reports %o the Quality Assurance Manager and
1s responsidle for:.

a. Supervising and direcciag Qualicy Engineering Superintendeats in the
Civil, Mechamical, Elec:irical, Welding, Nondestructive Sxamination
disciplines, and the Superintendent of Procurement Qualizy Assurance.

5. Maintainiag communication and coordination Secween the var.ous
discipline Superintendents OQuality EIngineering and ocher ?iI and
Contractor organizations for Quality Assurance matters witiin zhe
responsibilities of the Quality Engineering Section.

The Quality Zagineering Section is respensidble for:

a. Reviewiag quality resuirements.
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The PSI Quality Assurance Department is assigned responsibilicy for checking,
auditing, inspecting, or otherwise verifying that quality-related acrivities are
correctly performed. As shown on Figure l-6, the Quality Assurance Department
is directed by the Quality Assurance Manager. He is the individual responsibdle
for managing the PSI Quality Assurance Program and for directing an< controlling
the PSI's conformance %0 quality requirements. The Project Quality Assurance
Manual (PQAM) desigriates specific quality assurance functions to de accomplished
by the Quality Assurance Derartment and thereby, delegates corporate authority
for performance of these functions. Specific quality assurance functions
include:

a. identifying quality problems;
5. initiating, recommending, or providing solutions; and
¢. verifying implementation of solutions

The PSI executive management sctructure (Figure l-1) is such that the Quality
Assurance Manager reports to the Vice President~Electric System. This reporting
level is the same as that of the highest line manager directly responsidble for
performance of quality~affecting activitias (The Project Director, Vice
President-Engineering, Vice Presideac-Construction, and the Vice
President-Power). The Quality Assurance Department is, therefore, independent
of undue influences and responsibilities for schedules and costs and has
sufficient organizational freedom to perform qualily assurance functicms. The
reportiang structure also affords direct quality assurance access to PSI
executive management, which assures the availability of support as required to
carry out quality assurance responsibilities.

The Quality Assurance organization has full authority to stop further processing
of items or materials by PSI, its suppliers or contractors which are not being
performed ix accordance with applicadble specifications, drawings, or standards.
In addicion, the Quality Assurance Manager has the authorily o scop all of the
contractor's work if deemed necessary, to obtain corrective action relative %o
quality performance.

The minimum gualification requirements for the Quality Assurance Manager
position are as specified in Subsection 1.2.5.

l.l.l.4 Licensing Decartment

The ?SI Licensing Manager reports %o the Vice Presidenc-Zlactric System, and is
responsidle for the review of licensing material prior to tramsmittal to the
regulatory agencies. He 1s also responsible for analvzing current licensing
trends and will advise the Project Director as to possible effects on the
licensing of the Marble Hill Stacionm.

leleleS Nuclaesr Fuels Orllnization

The Nuclear Tuel Section is directed v the Manager-Nuclear Fuel, who reports o
the Vice ?resizen:~?2ver, and i3 regponsible for fuel procurement, enrichment,
fuel fabricaczion, and fuel cycle Jata analysis.

oloo



i.1.1.5 Nuclear Operations Organization

The NMuclear Operations Manager who reports to the Director Power Production, 1is
responsible for the review of che Tachnical Specifications, selection and
training of plant personnel, and the review of the preoperational and sctartup
tests as well as providiag equipment and operating perscnnel for those cests.

He 1s also responsible for inservice inspection, operation, mairtenance, repair,
and refueliag of the Marble Hill Station. The Marble Hill Statiom Staff is
directed bv the Marble Hill Station Manager.

The functiom of these groups is furcher described in Chapter 11.0 of the 3afecy
Analvsis Report for the Marble Hill Project. The Nuclear Operations Manager 1is
the EZngineer :in charge as described in ANSI N18.1l.

Individuals and groups withian P?SI maintain open and direct communications with
the principal contractors for the Marble Hill Project. Communications with the
principal contractors' gquality assurance organizations will bde directed through,
but not limited to, each organization’s project manager for the Mardble Hill
Nuclear Project. The principal contractors' project managers shall ensure
sufficient, direct communicatiouns between each organization's quality assurance
sections to adequately resolve any quality assurance provlems.

t.1.1.7 Staffing

SI's approach to increasing experience level of chc'projcc: management and
Quality Assurance staffs is as follows:

4. Reassignment of Personnel

Quality Assurance personnel experience 7as been reviewed against
required tralning and experience levels needed for qualification; only
persons qualified in accordance with ANSI N45.2.5 rill Se placed in
those positions performing verification of quality. Ia functions not
covered by ANSI N&3.2.5, ?SI has reviewed perscnnel qualifications and
has reassigned perscnnel tc positions commensurate with their 1
experience. Where appropriate, other personnel will >e trained o
qualify for positions ia the overal. Mardle Hill organization or
reassigned o other positioms within PSI.

5., Hiring of New PSI Persconnel

Recruiting of additional personnel is deing accomplished through zhe
use of personnel placement services, ?SI personnel recruiters,
executive search firms and media advertisements.

¢. Use of Contract Personne.

PSI has upgraded its current level of experience through the use of
contract perscanel. Selected positions have Heen staffed wich
qualified Management Analvsis Corporation (MAC) perscmnel who are
3anagiag certain key funmctions and the recruiting, hiriag, ana
training of qualified ?SI counterparts. T™he <ev pesitiomns in Lo ject
zanagement and Quality Assurance are deing staffed with jualifiea MAC
and PSI emplovees.

elle



It i3 planned that during she term of MAC's iavolvement on the |
Project, the PsT Sounterpart ia each of these POsiticns will he
indoctrinated C0 assume the project Tesponsibilicies, Specific plans
for nnplc-nn:in; this fransiction will he develaped, The NRC and ANT
will he aotified prigr €0 release of such Contract personnel at
Supervisory levels.

Contrace Personnel will se used in ccther areas of the project o
Supplement existing scaff 4s needed,

Sescription of ?lanniag For Adequate Inspection Staffing

The adbilicy so Periomm timely lnspections is a direce function of the
availabilisy of inspectors, Work to be dane can be matched wich

available lnspecticn Banpover resources on both a shore and long term |
basis, |

For shore tera iaspection Planning, specific work Packages consisting
of discrece schedulable dctivities shall Se developed by Project
Contral and evaluacted by Qualicy ASsurance for inspection Tanpower 1
Tequirements. Construction schedules shall 5¢ revised :o 2ake optimum <
4se of available human and equipment resources. Conscruction work |
shall not be Scheduled Seyond the capabilicy o verify qualicy,
Zffectiveness of the Program will be dssured by Qualicy AS surance

Manager to STOp processes where ir appears rchae qualicy ll; te ;
jecpardized. i

Lng term Batching of inspection Fesources with work will be

dccompl ished Sy Qualicy Assurance reviaw of projected work forces of
?ST and ics contractors. Thig Teview will permit Tecruitiag and
training dctivities to he carried out in Such 2 manner a5 :o Provide
trained Qualicy ASsurance personnel necessars oo assure che qualicy of

the work,

A8 2 par: of the Tevised PST Quali:y Assurance Progran inspeczors
shall Se Provided wish approved inspection Procedures, inscruc:zons.
and checxlises ior 2o pcrfaanxn; inspecticn operacions. These
Socuments shal] contaia idcn:iticacian of charac:cris:zca 0 be
iaspected, ‘dentifizacion of sersonnel or groups Performing :he
iu.poc:iou. 4 description of the methed of inspoc:ion. dccept/rejac:
criceria, verification of complecion of inspoc:xon, and a record ¢
the resulcs of the iaspections,

To further dssure rthare iaspectiong are done in 3 tizely manner, PST
will Ldancify specific 0ld points he established in the contractor's
planning and Bake provisions for notification on "hold" poiacs. This
Program, coupled with Raving =he vork effors Banaged on apn "area"
Dasis, wish inspectors a4ssigned o each area, will assure Cimely
inspections,



L.1.2 Delegation of Quality Assurance Authority

PSI requires each contracting organization performing activities affecting
quality to have an adequate and implementad quality assurance program complying
with the applicable criteria of 10 CFR 50, Appendix B. Specific gqualicy
assurance requirements are incorporated intc contract documents or purchase
orders, and principal contractor quality assurance plans, procedures, and
instructions are reviewed and approved by PSI to assure compliance with contract
requirements.

PSI has taken the position that each contracting srganization performing work
affecting quality on che Marble Hill project shall be responsible for
establishing, implementing, and monitoring 1ts own qualitv assurance program.
Subsequent to acceptance of principal comtractors' written plans, procedures,
and i1ascructions, PSI assures proper implementation and verifies the
effectiveness of the quality assurance programs through comprehensive audits and
surveillance of facilities, activities and records. The priancipal confractors
as used in this section are the architect-engineer and NS35 suppiier.

The principal contractors participating in the design and construction of the
Mardble Hill Statiom who have been delegated Quality Assurance funcfions are:

a. Sargent & Lundy - architect-engineer.

5. Westinghouse Electric Corporation, Nuclear Znergy Svstems (NES) =
designer and supplier of the nuclear steam supply system and auclear
fuel.

Sargent & Lundy provides architect-engineering services for the Marble Hill
Station. These services include:

3. Overall design of the staticn, integrating cthe nuclear steam supoly
systems and turdile generators with the compiata dalance=of=-slan:
itams.

3. Responsidilicy for identification and coordination of design
interfaces among the principal coatractors.

c. Procurement services for balance-of-plant itams and construction
services and preparing of procurement specifications, analvzing
sroposals and making purchase recommendaticns, raviewing supplier QA
programs and implementing procedures.

4. Performing source inspection of material and equipmentc of suppiier of
>alance=of-plant safecy-velated items and Westingnouse NES
Manufacturing Jivisions as requested >y PSI.

Westinghouse Zlectric Corporation provides cthe Nuclear Steam Supply 3vstem and
auclear fuel, and is responsidle for performing all design, procurement,
fabricacion, and jquality assurance activicties associated wizh rheir scope of
SuUppL 7.






1.2.2 Program Apolicability

The CC-ME-Ql-MH, "Classification Criteria of Structures Systems and Components'
identifies the safety-related structures, systems, and components %o be governed
3v the ?SI Qualicty Assurance Program. Through reviews performed bv Project
Ingineering and Quality Assurance, PSI assures that such items are properly
classified as to Safety, ASME Code, Seismic Category and Zlectrical
Ciassification. CC-ME~Ql-MH iacludes references "> Reg. Guides 1.25 and 1.219.
It is a controlled document requiring approval ol the PSI Project Director, the
PSI Project Ingineer and the PSI Quality Assurance Manager. This listing is
subject to revision. Changes require equivalent approvals to the original. The
issue curreat as of the date of submictal of this document is included as
Appendix A.

i Program Cevelopment and Implementation

7SI began the development and implementation of a Quality Assurance Program in
Marzh, L9764, when PSI established a corporate commicment o qualify assurance,
The following policy statement is formally issued with the PSI Project Quality
Assurance Manual:

The Public Service Company of Indiana policy is to ensure the highest
feasidle degree of functional iategrity and reliabilizv of chose systems,
equipment, and structures of its nuclear rower generating statiocans that
are essential to the prevention of nuclear incidents which could affect
adversely the health and safety of the public and PSI employees or to the
sitigation of the consequences of such incidencs in the unlikely event
they should occur.

The Vice President~Electric System is assigned the authority and
responsibilicy withia PSI for all activities associated with the desigm,
procurement, constru.tion, startup, operation, maintenance, and gquality
assurance of the Mardle Hill Project. To ensure zhat all of these
activities are performed in a manmer consistent with the policy set Zorsh
ia this Manual, the Company has established a Quality Assurance Program =0
meet the requirements of 10 CFR 50, Appendix 3. The Quality Assurance
Manager has dSeen delegated responsidility for the implementation and
zaiatenance of the Program as well as evaluating its sffectiveness.

All personnel performing duties affectiag qualizy including PSI emplovees
as well as those of its contractors, suppliers, and any other organization
performiag quality activities associated with the nuclear projec: are
responsible for compliance wizh the directives established within cthe
Juality Assurance ?rogram. Each iandividual shall be familiar wizh che
policies, requirements and procedures set forth ia the Quality Assurance
Program and shall implement those elements of the Program for wnich he .3
responsidle.

All perscnnel performing Quality Assurance functions are responsidle for
and have the authorily and organizational freedom to idencify suality
problems; initiate, recommend or provide solutions; verify implementatisn
of solutions, and limit or control furcher processiag or iascallation of an



item until proper dispositioning of the nonconformances or unsatisfacctory
condition has occurred.

Any conflicts that cannot he resoived within the requirements of the
Manual shall be brought to the attention of the Vice Presidentc-Electric
System for final resolution. All resolutions shall meet the requirements
of 10 CFR 50, Appendix B.

The po.icy statement is signed by the Company President. Ian addition %o the

formulation of gquality assurance policy, PSI has established the following
gquality assurance objectives:

PSI Qualisv Assurance Obiectives

PSI has established the folowing goals and objectives related o Quality
ASsyrance:

a. I will =stablish and implement an effective Quality Assurance
Program.

5. PSI shall assure the established Quality Assurance Program complies
with regulatory commitments.

¢. The scope of the Quality Assurance Program shall include all
applicable activities which may affect the quaslity of nuclear
safecy-related materials, iiems, or services.

Further, the Company's objective is %o comply with the applicable quality
coutrol criteria, guides, codes, and standards. Specifically, 1 intends to
achieve this goal through compliance with the following as interpreced and
understood by 2?SI:

Qualicy Assurance Program Commitments to Regulatorv Guides

and ZIndorsed Codes and 3tandards

SRC ,u‘g;acions and Guides:

Appendix 3 to 10 CFR Part 50, 'Qualicy Assurance Criteria for Nuclear Plancs'.

‘Guiddnce on Quality Assurance Requirements During Design and Procurement Phase
of Nuclear Power Plants' (Cray 3ook).

'Guidance on Quality Assurance Requirements Curing the Construction Phase of
Suclear Pover Plants' (Green Book).

Suidance on Quality Assurance Requiremencs Duriang the Operations Phase of
Nuclear Power Plants' (Orange 300k).

'¥RC Policy and Procedures for Replization of Custom ?lanc Designs' = Julvy .97a.



'NRC Guidelines for Quality Assurance Controls for Fire Protection, 3TP ASS
9.5.1 Position C Quality Assurance Program'.

Industrvy Standards and Asisociated Regulatory Guides:

REGULATORY GUIDE ENDORSED STANTARD
1.28 "Quality Assurance Program Requirements

(Design and Construction)” (Rev.0, 6/7/72) ANSI N65.2-1971
1.30 "Quality Assurance Requirements for the

Iastallation, Inspection, and Testing of
Iascrumentation and Electric Equipmenc”

(8/11/72) ANSI N&5.2.54-1971
1.37 "Quality Assurance Requirements for Cleaning

of Fluid Svstems and Associated Components of

Water-Cooled Nuclear Power Plants" (3/16/73) ANST N&5.2.1=-1972

1.38 "Quality Assurance Requirements for Packaging,
Shipping, Receiving, Storage, and Handling of
Items for Water-Cooled Nuclear Power Plants”

(3/16/73) ANST N&5.2.2-1972
1.39 "Housekeeping Requirements for Water—Cooled

Nuclear Power Planmcs” (3/16/73) ANST N65.2.3-1973
1.5 "Quality Assurance Requirements for

Protective Coatings Applied %o Water-

Cooled Nuclear Power Plants” (6/73) ANSI N101.4~1972
1.58 "Qualification of Nuclear Power Plant

Iaspection, Examination, and Testing

Personnel” (8/73) ANST N&4S.2.6-1973
1.5 "Quality Assurance Requirements for the ANSI W5.2.11

Design of Nuclear Power Plants"” (10/7)) Draft 3, Rev. 1
1.74 "Quality Assurance Terms and Definitions"

(2/74) ANST N45.2.10-1973
1.88 "Collection, Storage, and Maintenance of

Nuclear Power Plant Quality Assurance Records”

(8/7%) ANSI NG3.2.3-1974

"Quality Assurance Requirements for Iascallation,

Inspection, and Testing of Structural Concrece

and Structural Steel During the Conscruction

Phase of Muclear Power Plancs” ANSI N43.2.5-1374
(From WASH-1309, 3/10/74) DOrafs 3, Rev.l



"Quality Assurance Requirements for Installationm,
lospection, and Testiang of Mechanical Equipment ANSI N&5.2.8-1974

and Systems" (From WASH-1309, 5/10/74) Drafrs 3, Rev.]
"Quality Assurance Requirements for Control of ANSI N&3.2,.113-
Procurement of I[tems and services for Nuclear 197, Drafe 2,
Power Plants” (From WASH-1309, 5/10/74) Rev.4
"Guidance on Quality Assurance Requirements

During Design and Procurement for Auditing of ANSI N&S5.2.12-
Quality Assurance Programs for Nuclear Power 1974, Drafc 3,
Plants" (From WASH-1281, §/74) Rev.s

CODE COMMI T™ENT
ASME Soiler and Pressure Vessel Code, Section III, Division 1

Nete: At the time of submittal of cthe PSAR, four of these standards
were in drafc form. For future work instead of the drafts, PSI w»ill
@eet the iatent of che approved standards in place of these drafcs,
endorsed Dy regulating guides current as of the date of this document.
Included are:

Regulactory Guide 1.34, Rev. 1; "Quality Assurance Requirements for
Installacion and Testing of Structural Concrete and Structural Steel
During the Construction Phase of Nuclear Power Plancs”, and ANSI
NS5.2.5-1974,

Regulatory Cuide 1.l15, Rev. 0-R, "Quality Assurance Requirements for
Iastallacion, Inspection and Testing of Mechanical Zquipmen:t and
Systems” and ANSI ¥45.2.8.

PSI will also meet the incent of ANSI ¥65.2.23, "Qualification of
Quality Assurance Program Audit Personnel for Muclear Powver Plants” ia
qualificacion of its auditors as described in Section L7 of this repors:.

The PSI quality assurance policy and objectives were promulzated in writtem form
and utilized as the basis for development of Project Quality Assurance Manual
ind laplementiag Procedures as well as performance of ianictial qualicy-velaced
activities. The corporate quality assurance policy preface sach copy of the
Project Quality Assurance Manual originally issued October 7, 1974, and revised
January 12, 13980. The Project Quality Assurance Manual has seen Ziscrizuced =o
all levels of management and all organizations concerned wich quality=-relaced
activicies for the Mardle Hill Projec:.

Activities affecting quality initiated prior to the submission 27 =he PSAR
include:

a. selections of architect-engineer, NSS§5 supplier, ana el manufacturer
(initial core and firsc reload);

5. development of the PSAR;



¢. establishment of design basis criteria; and
d. metecorological, geotechnical, and geological site surveys.

Prior to October 7, 1974, these activities were surveyed for zompliance with 10
CFR 30, Appendix B, and Gray 300k requirements. After October 7, 1974, all
quality=-related activities were controlled utilizing the provisions of the
(ualizy Assurance Program Manual. Prior to the issuance of the Qualicy
Assurance Program Manual, the guality of the activities performed was verified
to de in conformance with the requirements of 10 CTR 50, Appendix 3 and the Gray
300k by review and audit. This included:

a. reviewing the audits, surveillance, and quality assurance programs of
contractors conductiang gualicty-related activities.

5. reviewing prospective principal contractors' quality assurance program
descripctions for adegquacy and compliance with pertinent regulations,
standards and guideiines.

€. auditing of on-going quality=-related activities bdased on draft quality
assurance procedures and experiencea with assistance provided by a
consultant.

The PSI Quality Assurance Program Manual content was initially defined ueilizing
the projected PSI scope of iavolvement in project quality-affecting activities.
ALl drafts of the Quality Assurance Program Manual and procedures were reviewed
by PSI corporate managers, project personnel, and qualicty assurance personnel to
assure consistency with PSI policies and objectives.

The Project Quality Assurance Manual was reviewed and approved by the Vice
President~Zlectric System prior 2o issuance. The distribution of rhe Project
Quality Assurance Manuals is coatsolled by assigniag unicue zop. numbers =3 each
manual and requiriag written acknowledgement of receipt bv receiving
organizacions. Changes to manuals require the prior aporoval of the Qualicy
Assurance Manager, the Projec: Director and the Vice Presidenc~Electric Syscem.
Changes to Project Management Procedures require approval by che Quality
Assurance Manager and the Project Director. If the requesced Quality Program
change requires a SAR amendment, the Quality Systems Section is responsible for
drafting the proposed amendment. Project Management Procedures will describe
the review, approval and distribution controls for SAR amendments.

PS1 requires that all principal contractors have an impl emented quality
assurance program that sacisfies the requiremencs of L0 CFR 350, Appendix 3. 2SI
annually reviews and approves the quality assurance programs of its principal
contractors and contractors providiag items or services purchased by PSI. pPsI
requires that its principal contractors and contractors review and approve cthe
qualicy assurance programs of their subcontractors and pass on applicable
qualily assurance requirements :o subtiers.






PS1 has obtained a written agreement w th an Authorized
Inspection Agency.

Preparation of Design Specifications is zerformed Ly PSI or its
Design Subcontractor. The Design Specificacions are reviewecd Oy
the PSI Project Engineering Manager to assure that ASME Code
requirements are met. The Design Specifications are certifiaed by
PSI or its designee in accordance with ASME Code requirements.

Review and release of Design Specifications is performed by PSI
Project Engineering and Quality Assurance :O assure inclusion of
ASME Code requirements.

Review of component manufacturers' Quality Assurance Programs and
ASME Code authorizations is performed dy ?SI Quality Assurance.

Periodic surveillance at the component manufacturers’' facilizies
is performed by PSI Quality Assurance to determine sompliance
with their approved ASME Quality Assurance Programs.

PSI Project Engineering reviews technical changes %o the Design
Specification to assure compliance with ASME Code.

PSI Project Engianeering or its qualified Design Subcontractor
reviews and certifies the review of Component Design Reports.

Physical receipt ianspection and review of documencation is
performed by P?SI Quality Assurance upon delivery of the component
to the project site.

General Responsibilities of PSI as an N-Certificate Holder

1
.

The Quality Assuyrance Manager, under authority ZIrom the Vice
Jresident-Electric System, has been delegated responsibdbility and
authority for implementation and maincenance of zhe ASME Quality
Assurance Program as well as evaluating its effectiveness,

The PSI Project Engineering Manager is responsidle for desigm
activities associated with the Marble dill Projec:.

Sargent & Lundy Zngineers have been retained by P?SI as the Design
Subcontracter for all ASME Code piping systems except for resactor
coolant piping systems for che Marble Hill Project.

Westinghouse has been selected by PSI as the Design Subcontracior
for weactor coolant piping systems.

T™e Cesign Subcontractors are responsible for:

Lo Reviewing the requirements cf{ the Cerzified lesign
Specificacions.

-y
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i.

ii. Performing stress analysis calculacions. .

iii. ?Preparing drawings and specifications.

v, Preparing Desizn Reports or Load Capacity Data Sheets as
applicable. |
V. Certification of the Design Report or Load Capacity Data

Sheet, when required by the Code.

i, Reconciliacion of changes =0 specifications aad drawings

with the Jesign Report.

vii. Assuring that applicaole requirements of the Cartified
Design Specification and of the Code are correctly
translated into specifizations and drawings.

?SI's Techmical Responsibilicy for Design Zfforts (N-Certificate

dolder)

1
&

Acquisition of "N" Stamp

3.

The Pro ect Ingineering Manager reviews the Owner's Certified
Design 3pecifications. ¢

The Project Engineering Manager subcontracts design work to the
Design Subcontractiors in accordance with the ASME Qualicy
Assurance Program. The Design Subcontractors prepare and certify
the Design Reports.

The Project Engineering Manager reviews the Dasign Reports to
assure that chey conform to applicable Code requirements and the
Owner's Certified Design Specifications.

The Design Subcontractors provide PSI with engineering and
conscruction drawings for piping systems. The drawiags are
revieved by PSI Project Zagineering.

Zagineeriag and technical documents are controlled in accordance
with the document control provisions of the ASME Quality
Assurance Program.

PSI will arrange for an ASME implementation survey of the Marble
Hill Project timed so that the survey will starc ghe same date
the NRC Confirming Order is lifted with respect to Code work on
piping svstems,

To assure that the program for Code activities progresses

satisfactorily and is being implemented properly, the following
actions are Seing taken:

PSI has retained an ilndependent consultant (NUTECH) zo:

b Ko
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i. Provide development of training programs for 287 persconnel
on Code requirements and the ASME Quality Assurance Program.

ii. Provide assistance to 2SI in developing detailed
implementing procedures.

Lii. Perform periodic reviews at the job site to dssure that the
Program 1is being properly implementad.

iv. Perform an audic of Code activities by ?ST shortly after
Commencement of Code activities.

0 Qualitv Assurance Trliﬂig.

L.2.5.1 Proiect Irainiag

AR iategral part of the PSI Quality Assurance Program is its provision far the
training and indoctrination of Project personnel and quality assurance personne!l
in the techniques of quality assurance. The training program is established
under the adminiscrative sSupervision of the Vice President-Electric Systen.
Implementation of :the traising program is the Tesponsibilicty of the ?rojece
Trainiag Manager.

The traianing Program applies to all PSI personnel who perform Project-rels ed
dctivities affecting qualicy. Participation in the Program is mandatorvy. he
selection of participants and the degree of required participation is determined
5y the responsible Section Manager. The traiaing program is conducted through
the use of che following techniques:

4. lectures,

5. seminars,

¢. demonscrations,

d.  industry committee participation,

e. worksacps, and

£. field erips.
?S1 is developiag a comprenensive trainiag Program. This program is intended te
Suppiement the technical expertise of project personnel in specific areas, :»
Provide familiarization in Project procedures, and o indoctrinace projec:
Personnel in site rules, The program will also provide documencation of
training.
PSI now has an on=site Training Manager. The Training Manager reports directly

£3 the ?roject Parsonnel Direczor wne TeDOrts to the Vize Presidenc~Zleceric
Svstem. The Training Manager (s a.so supportad



Sy an educator on contract to PSI for assistance in the development of the
training program. It is anticipated that the training function will ze
reassigned to Project Administration at a future dacte.

The first level of training will consist of indoctrination for all site
personnel. This aspect of the program will cover such typical topics as:

a. Importance of Quality.

5. VNoarecriamination aspects of reporting.
The second level of training will consisc of training and indoctrination for PSI
project and Quality Assurance personnel. This portion of the training program

will include the following:

a. Teaching programs for individuals who will instruct other proiect
individuals.

3. Indoctrination in Project Management Procedures.

¢. Indoctrination in the PSI Quality Assurance Program.
The third level of training will consist of job specific sraining for
appropriate groups withia the project. This porticn of the training program
will i1aclude the followiag typical topics:

a. Comstruction practices.

5. Qualicty Assurance inspection procedures.

2. ASME Code requirements.
This training srogram will be updated pericdically as the project proceeds %o
meet specific needs which have been identified. Training in some areas, such as
Quality Assurance inspection procedures, has begun. The training secessary to

support specific activities will de in=-place prior to the star: of zhose
activities.

18483 Quality Assurance Irainiag

The Quality Assurance Manager .s responsible for the quality assurance training
and indoctrination program. His responsibilicies include che developmenc and
approval of the training program outlines, lesson plans, and schedules. The
fuality assurance training program is divided into three separace areas:

a. training of qualicy assurance staff,

5. training of project personnel, and

¢. indoctrinaticn of executive management »ersonnel.

-z‘.



All personnel responsible for performing quality related activities are
instructed as to the purpose, scope, and implemencaction of the ?roject Qual.ity
Assurance Manual and Procedures.

The training of the quality assurance scaff is structured to provide the details
and iastructions necessary to perform the activities required of the staff, such
4s reviewing documents, surveillance of activities, audits, and record retention.

The training of project perscnnel is structured to provide necessarv dackground
in quality assurance and instructions regarding their performance of activities
affecting quality, including document development, verification, and retenticn.

The quality assurance training program is implemented cthrough a PSI Project
Management Procedure which formalizes the training program, details and
responsidilities, and provides for documentation attendant o the program.

?S1 requires that its principal contractors and subcontractors have an affective
training program and that they provide documented evidence of the training
conductad.

PSI has used, and will probably continue to use, contract personnel for iaterim
periods o augment its staff with qualified personnel with nuclear experience
and Co assist in training its om-site staff. Such contract personuel shall meet
qualification requirements for positions assigned. Contract personnel will. be
displaced as qualified personnel are hired by PSI o requisice staffing levels.

1.2.5%.3 Descripeion of System of ladoctrination

?ST will ioplement indoctrination of its site persoanel as a paret of the
trainiag program described in Sections 1.2.5.1 and 1.2.5.2 above. Additionally,
PST will provide material to the contractors, who will indoctrinacte crafe
personnel as they are assigned o the project. .

1.2.5.3.1 Congent

AR audio=visual presencation is currently being produced to be presented o
comstruction personnel. This presentation will de used as an srientation
program for new zonstruction personnel and is designed to address the uniqueness
of Suilding a auclear powver plant. The preseantation strongly empnasizes the
need for quality work and further addresses the issue of reporting without
recrizmination. This presencation vas made available for use about “Marsh 1380,

ladoctrinacion for site versonnel will include the requirements of 10 CFR 21.
ia addition o the posters required by L0 CFR 21, each employee is given a
nanabook, outlining the provisions of 10 CFR 21, for personal reference. T™his

Dooklet stresses zhat recrimination is nOot associated with any such reporting.

LeR63ed:2 1 neation

The indoctrizacion zrogram is Yeing developed in modular form. T™his program

will e presen: %3 iurrvent employees and %o each nev esmployee upon arrival at
the joo sile. i
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Records will be maincained identifying each emplovees' participation in the
indoctrination program.

1.2.5.3.4 Qther

In addition to the above, PSI is developing posters ana other materials that
will de prominently displayed on the job site as 3 remiader of ?Sl's :zoncern and
commitment Co quality and its policy of no recriminazion for reporting.

1.2.9 Personnel Qualification

7o ensure that the ?SI Quality Assurance Manager is able 2o perform his zuties
adequately, a set of minizum qualification requirements 7as Deen designated as
fallows:

Qualicy Assurance Manager:

T™e Qualicty Assurance Manager shall have a broad bdackground and working
«nowiedge of power plant construction, cperation and asintenance. In addition,
the Manager shall have the ability to establish ianternal and external channels
of communication %o successfully achieve company goals and objectives.
Zducational requirements include as & minimum, a baccalaureate degree 1in
engileering or science plus a minimum of five years experience ia a4 responsibdle
position in engineering or quality assurance, or high school diploma plus a
minizum of fifteen years ia engineering or technical activities, at lLeast five
of which must be ia quality assurance or quality control. Two years of the
experience should de associated with nuclear facilities.

1.2.7 Conerol 2f Activities

The ?ST Quality Assurance Program requires that all gualify-relatec activicies
Se onducted usiag approved procedures. These procedures specify the necessary
conditions, appropriate equipment, suitable environment, and necessary
prerequisites for comnducting activities.

1 requires that its principal comtractors exercise the same tvpe 2 controls
over all of their quality-related activiliaes.

PST QA responsidilities under the Quality Assurance Program include the
following:

4. reviewing safety-ralated design base criceria documents;

5. reviewing non=repiicate design output documents; changes co replicate
design documents and replicate documents relating to significane
Licensing issues, complex intarfaces, new regulatory requirements and
product experiance;

¢, preparing quality assurance specificzacions far principal contractors:
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4. evaluating non-replicate procurement specifications, and changes from
replication in replicate specifications;

e. comducting pre-award surveyvs of prospective gontractors, as
appropriate;

£. reviewing proposals from prospective contractors;

g. reviewing and aporoving contractor quality assurance programs againsc
the requiremencs of 10 CFR 30, Appendix | H

h. conducting surveillance of gonstruction contractors;
i. conducting system and structure quality verification record review;

j. conducting surveillance of precperational and startup testing
activities; :

k. performing internal PSI audits and external audits of priancipal
contractors and selected subcontractors;

¢ L. approve control deviations and nonconformance dispositions;

s. momitoring and performing trend analysis of deviation and
aonconformance control measures;

a. treisiag snd indoctrinating personnel performing quality-relaced
activities;

s. sontrolling and maintaining the Project and ASME Quality Assurance
Manual and Project Management Procedures; and

p. retaining and filing qualicy verification documents.

Resolution of differences of opinion detween QA personnel and other department
sr organization personnel is accompl ished cthrough discussion and wmutual
igreement between participants, culminating at the Vice Presidentc-flectric
Svetem. PSI will provide notification to the NRC prior to any substantive
shanges %o the PSI and NRC approved Quality Program Description and will aocify
the YRC of significant changes in organization structure as related to the
Marsle Hill Project within thirty days of their aasnouncement.

1.2.8 dansgemenc leviev

™e 7ice Presidenc-Electric System is responsible for reviewing and evaluating
she status and elfectiveness of che PSI Quality Assurance Program. The primary
_ elements 2f nanagement participation are by review of Quality Assurance reports,
and establishment of a Quality Assurance Review Committee. This committee is
shaired 5y the Vice President~Electric System and includes six sther Company
Jffizers, the Project Director, the Licensing Manager, the Quality Assurance
Manager, and the Director of Purchasing who reports o the Senior Vice
Jras.dent-Tinance. The Committee meets ac Least evervy two months, reviews
repor=s and evaluates actions relative 29 significant events. An annual



independent audit shall be performed at the direction of cthe Vice President~
Zlectric System which assesses the scope, impliementation, and effectiveness of
the Quality Assurance Program o assure that the program 1s meaningful,
effectively compiies with applicable codes, standards and regulatory guides and
effectively impiements all elements of the Quality Assurance Program as stated
in the PQAM. Reports containiag the resulcts of the audit shall de reviewed and
appropr.ate action taken as directed by the Vice President-Electric System.

Quality issurance programs of principal contractors are also evaluated and
monitored. Prospective principal contractors were gualified by evaluaction of
nistorica. quality data and or conduct of quality assurance surveys  audits) by
PSI personnel. Subsequent to conrract award, PSI initiates planned and periodic
audits of principal contractors' facilities, records, and activities 0 assure
izplemencation of, and compliance with, documented plans and procedures. All of
the review, evaluation and auditing activities are prescribed by PSI Project
Management Procedures.

1.3 Jdesigm Control (PSI)

P 9 & atory ! d d

PSI has delegated primary responsidility for development of design dase criteria
(including regulatory requirements, design bases, and quality standards) to
Sargent & Lundy (3&L) and Westiaghouse. Design of Mardle Hill Units | and 2
replicate o the maximum extent practicable, the design of Commonwealth Edison
Company 3yron Station. The replication concept does not affect cthe PSI QA
policy to control those activities necessary o assure that quality objectives
are achieved during design and procurement. PSI project and quality assurance
Jrganizations review and aporove classificaction of structures, svstems, and
components assigned by S&L and Westinghouse. Approval of classification of
“estinghouse supplied equipment shall be made against ANSI N18.2-1971,

Subsequent o approval of structure, system, and component classificacioms, 2SI
Teviews and approves non=veplicate design dase criteria and any necessary
changes to replicate design base criteria developed 5y 54l and Westinghouse for
safety-related [Lems.

The design process, that of translating applicadle design base :riteria inte
speciiications, drawings, orocedures, and Lastructions, is the prime
responsidbilicy of S&L and Westianghouse. Design of Marble Hill Unics | and 2 is
Sased upon duplicating to the maximum extent practicable, che 3yrom Station
design. Replicate designs nay de 30dified decause of unique site related
features, economic considerations, lLicensing requiremencs, and reliabilicy
iaprovements. The S5&L and Westinghouse design control program for Marble Hill
14 devised to handle both replicate and non-replicate design documenss. The 25
internal design review syste. is devised to handle doth replicate and
non=repliicate dasign specificacions and drawings. PSI shall review design
procedures and iastructions of these organizations and ensure that provisions
are .Lncorporated for correct performance of design activities, including
specifying appropriate quality standards in design documents and identifying,
documenting, and controlling deviations from such standards and sudsecuent
correciive accions. “hile most design verification is completed prior 2o
procurement, certain analyses such 4s piping stress reports require verification



afcer insctallation . This verification will be completed pricr to fuel load.
Documencation will be such that unverified porticus are appropriately identified
and controlled. PSI shall verify proper implamentation of approved procedures
and instructions through audit of principal contractor design activities, and
records as well as through review of resulting design output documents.

L1.3.2 Applicacion Raview

Review and selection for application suitabilicty of materials, parts, equipment,
processes, and "off-the~shelf" items that are essential to safetve-related
equipment shall bde conducted bdv principal contractors. The neasures PSI will
employ to assure the adequacy of such application reviews are as follows:

4. review principal contractors' practices to assure the correctiness and
adequacy of methods;

5. audit and surveillance of principal contractors’ acrivities,
facilities, and records to verify iaplementation of procedures and
iastructions; and

¢. wmomnitoring of deviations and nonconformances and directing appropriate
disposition and correctiive action as necessary.

Since design reviews vere performed during the Byrom Station design, it will not
be required that they bde performed again except in the case vhere the design is
not duplicated. Selection of materials, parts, equipment, and processes must
include the use of valid industry standards and specifications, material and
prototype hardware testing programs, and design reviaws.

t.3.3 Design Comerol

Application of replicate and non-repiicate design control measures £o such
aspects oL design as reactor physics; seismic, stress, thermal, hvdraulic,
radiation, and accident analysis; materials compatibility; and accessidility for
maintenance, Laservice inspection, and repair shall be formulated and presenced
48 written procedures and instructions by cognizant design contractors. The
design contractors shall also delineate acceptance criteria for inspectioms and
tests of structures, systems, and components under their design
responsibilicies. PSI ensures the adequacy of design concrol measures and
acceptance criteria utilizing the basic methods outlined in Subsection 1.J.2.

Design changes, modifications or new design features of the replicacte design
shall have design reviews and controls equivalent to the sriginal design.
Design and procurement documents are coantrolled to assure replicate and
non~-replicate identificaction. Ia addition, PSI shall review procurement
specifications and safety-related selected design output documents Hased on
complexity, licensing issues, experience with similar designs, and new
regulating requirements, and perform comprehensive design reviews of selectac
system iLacterrelationships o further develop confidence in :the affactiveness of
design control mecthods. Yo change is aucthorized for :Imsiruccion until the
design change 13 approved %0 assure that designs are kep: current with as-osuilt
configurations. PSI Pro ect Managemeant Procedures require that approved
drawings and specificacions be updated to incarporate appraved changes afser a
fixed sumber of changes or a designated time period, whniihever s sooner.
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L.3.4 Design Verification and Chee. ing

Provisions for verifying or checking design adequacy under the most adverse
comditions, including the identification of positions or organizations
responsidle, shall bde established by the cognizant design contractors. During
reviev of safety-related suppiiers/contractors' written procedures and
instructions, PST will assure that measures such as design reviews, use of
alternative calculational methods, or qualification testing are prescribed and
that the verifviang or checking process is performed dv authorized individuals or
groups other than those who performed the original design or the designer's
iLmmediate supervisor. The Quality Assurance Program requires thal computaer
iodes used for design verification and analysis shall bde documented and
qualified dy testing or other zalculational means and aporoved for a partizular
Jse Prior to use. Audits of contractors' activities, facilities, and records
and review of selected safety-related design documents bv PSI ensure zompliance
with writlen procedures for design verification of non-replicate designs and
proper inclusion of replicate requirements in design documents.

Leded Design thngggcg Control

5&L is responsible for verifyiag replicate and non-replicate features and
identifyiang the external design .ncerfaces on Mardble Hill Project. Zach
individual design organization is responsible for comtrolliang iaterfaces between
intarmal groups and positions.

External design interface control measures include review, approval, release,
distridution, collection, and .torage of design documents and changes thereto.
Sesign documents shall also be controlled to prevent inadvertent use of
superseded design information. These control measures are prescrided oy S&L
procedures and iastructions, reviawed and approved 5y PSI, and verified through
dudit and review of design ocutput documentcs.

¢+3.8 Design Change Comtrol

Design changes and field changes for the Marble Hill Project shall be reviewed,
approved, released, and distributed by the design organization responsible for
the original design. The cognizant design organization shall utilize writzen
proceadures and instructions acceptable to 28I for controliing design changes and
field chanves. The PSI Mardle Hill Project organization will utilize written
procedures for screening, handling, and controlling field change requescs. ?SI
Project Ingineering Sectiom will exercise final approval for change requescts,
design changes, and field changes which affect PSAR commictments or design
eriteria.

The design change process shal. %e smonitored through audit and surveillance of
design organizations and comstruction management groups by PSI quality assurance
personnel. Audits and curveillance also ensure that design documents and
reviews, records, and changes thereto are collected, stored, and maintained in 1
systemacic and controlled manner Lo accordance with vritten procedures.
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loé < t Doe t trol (PSI)
lia.l Procu < ¢ Control

Non-replicate procurement documents (contracts and specificactions’ prepared >y
S&6L for the Marble Hill Project shall be reviewed by PSI Project Engineering and
Quality Assurance personnel prior to iLssuancae.

Changes o repiicate procurement documents shall be given the same review and
sontrol as non-replicate procurement documents, including quality assurance
review and approval. Methods and responsibilities for the PSI review are
prescribed by a PS[ Project Management Procedure governing the procurement
document review process. A technical review of safety-related spacifications by
the PSI Project EIngineering Section shall ensure that procurement documents
iontain or reference the following technical requirements:

4. regulatory requiremencs,

5. components and equipment idcu:iticacxcn requirementcs;
¢. drawviags;

d. specifications;

€. codes and industrial standards;

£. test and inspection requirements and

8+ special process instructions for such activities as welding, heat
treating, nondestructive examination, and cleaning.

A raviav of safety=-related specifications 5y the PSI Quality Assurance
Department shall ensure that procurement documents contain the following:

4. identification of the applicable 10 CFR 350, Appendix 3, requirsments
which sust bSe complied with and described in the supplier’'s QA program;

9. identification of the documentation (e.3., drawings, specifications,
procedures, ianspection and as-suilt drawings, inspection And test
records, personnel and procedure qualificacions, and material,
chemical, and physical test results) o be prepared, maintained, and
submitted, as applicable, to the purchaser for review and approval;

¢, idencification of those records which shall Ye retained, zoncrolled,
aaintained, or delivered to the purchaser prior to use or iastallacion
of the hardware;

4. requirements for the purchaser's right of access to suppliar's
facilicties and applicable records for source inspection, surveillance,
or audict; and

e. provision for supplier reperting and disposition of nonconfrrmances
from procurement requirements.



Procurement documents developed for PSI by Sargent & Lundy for replicate designs
Bay De accepted after review and issuance of a certificate of conformance o
replicate criteria by Sargent & Lundvy, and where applicable, for financial and
legal reviews afforded all procurement documencs. PSI reviews of procurement
documents shall be documentad as specified in PSI Projec: Management Procedures
ind retained as quality verification records.

Leloe2 Cyur ¢t Doe¢ 4 trol nsidbili 3

“estinghouse 1as been delegated control responsidility for preparation, review,
approval, and iLssuance of procurement documents and changes or revisions thereto
associated with the NSSS. Sargent & Lundy has been delegated control

responsidility for preparation and review of procurement specifications and !
changes or revisions theretd associated with the 3alance of Planc. 287 wiil

ipprove anc issue Sargent & Lundy prepared procurement documencs to bidders.

PS1 requires S4L and “estiaghouse %o submi: to 95! writtenm quality assurance
Procedures or instructions joverning these activities. PSI reviews and accepts

such procedures or instructions in accordance with written PSI reviev

procedures. The PSI reviev ensures that the following aspects are included:

4. Procurement document control responsibilicies are clearly delineated.

3. Action sequences for preparation, review, approval, and issuance of
procurement documents are specified.

€. internal reviews of procurement documents are conducted dy qualified
perscanel.

4. laternal reviews of procurement documents determine that qualicy
Fequiremencs are correctly stated, inspectable, and controllable;
there are adequate d4cceptance and rejection criteria; and the document
has Seen prepared in accordance with 0A program requirements.

.. :h.g.co T revisions £o procurement documents are subject =5 the same
review and approval requirements 4s the original documents.

The PSI audit program of principal comtractors shall Se utilized to confira and
verify implementation of Procedures or Lastructions accepctad by PSI.

“+4.1 Supoiier Recuiresencs

The quality assurance specification prepared and iLssued by PSI o priacipal
Sontractors and contractors includes requirements to pass on applicable jualizy
dssurance requirements o subtier contractors or suppliers., Therefore, i: i3
incumpent upom IoNCracIors Co prepare procurement documents for suppliers wnich
TequUire an estadlished and implemented supplier quality assurance program for
purchased materials, equipment, and services to an extent consistent with their
importance o safaty. PSI confirms through audits or review that procuremant
documents include quality assurance program requirements for suppliers.




PST evaluates recommendations of supoliers for award of contracts or iLssuance of
purchase orders. Through routine audics, PSI shall confirm that S&L and
Westingnouse nad adecuately evaluated the recommended supplier to assure that
the supplier 2an 3eet the procurement requirements.

PSI shall evaluate the quality assurance program of its contractors prior &0
avard of contracts or issuance of purchase orders. PSI shall also require that
its principal contractors and comtractors evaluate the quality assurance
programs of their subcontractors Co assure these subcontractors meet the PSI
quality assurance requirements prior to award of contracts or purchase orders.

The 3easures emploved dy PSI for control of procurement documents as described
dbove are independent of whether the purchase of icems, materials, or services
is for original equipment or spare or replacement items. Thereiore, czontrols

for spares or replacemencs are equivalent to those used for original equlpment.

1.3 !gg:;gc:igu!, Pcocedures, and Orawings (PSI)

. % ¢ tation and 1 ntation

Table L~ provides a listing of PSI Project Management Procedures which
prascribe mathods and responsibilities for conduct of activities affecting
quality ia compliance with the 10 CFR 50, Appendix 8, criteria. (PSI activities
iaclude project management, design control, procurement control, comstruction
Banagement, precperational and startup testing, and quality assurance.
lesponsibilicty for functional activities affecting quality such as design and
engineering, procurement, manufacturing, fabrication, comstruction, erectiom,
iastallaction, testing, and inspection have been delegated 2o priacipal
iontractors and subCier contractors. PSI requires each contracting organizaction
to develoD an implement writtem iastructions, procedures, or drawiangs for
performance of all qualicy-related sctivities, including quality assurance or
quality control audits of intermal and extarnal functions. lear delineation of
the sequence of actions o be accomplished in the preparation, review and
comtrol of instructions, procedures, and drawiangs is provided by 2SI Project
Management Procedures and is required of all PSI contractors.

?ST shall verify the aexistence and satisfactory implementcation of required
instructions, procedures, and drawings through its audit and surveillance
rrograms (intermal and extermal).

L.5.2 Acceptanc

For activities where specific qualitative or quantitative scandards exist,
itemized acceptance criteria shall bde included in the instruczions, procedures,
or drawings governing the activity. Iaclusion of appropriate acceptance
criteria shall be assured during revievw and approval of specifications,
procedures, or drawings. Reviewers and approval authorities are designated in
applicable PSI Project Managemeant Procedures.
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1.6 Document Comt:ol (PST)

1.6.1 Control Procedures

PST has established Project Management Procedures to ansure that ?SI-originated
documents such as draviags, procedures, and specifications, includiag changes
thereto, are reviewed for adequacy and approved for release by authorized PSI
personnel. These procedures also prescride methods for distribution and receipt
acknowiedgement of document requiring updating at the location wnere the
prescrided activity is performed. PSI Project Management Procedures identify
the individual or groups responsible for reviewing and issuing these documents
includiag the approval b7 the Quality Assurance Manager.

PSI procedures establish requirements for document control which ianclude the
following:

a. Documents, and changes thereto, are reviewed prior to release o
assure that the quality requirements are sufficiently, cleariy, and
accurately state, and authorized.

5. Iadividuals or groups responsible for reviewing, 4pprovng, and issuing
documents and revisions thereto are idencified.

¢. Changes are reviewed and approved by the same individuals who
performed the original review and approval unless other qualified
individuals are designaced in writing.

4. Approved changes to instructions, procedures, drawings, and other
appropriate documents are promptly iLssued.

e. A document register distributed monthly containiag listings of current
revisions and changes to all instructions, procedures, specifications,
dravings, and procurement documents 1s established to assure that
obsolete or superseded documents are purged from the svstam and not
used. Superseded documents which are retained for reference purposaes
shall be marked or identified as "Superseded".

£, Documents are distributed promptly to ensure availability prior to
commencement of work for which they are needed.

- Document copies which are microfilmed and recained for refarence
purposes shall have their use zontrolled by Project Management
Procedures which require controls similar to "e" above, or
verificaction of proper revision against the master status Lists and
the list of effective pages, if applicadble, prior to use in activities
affecting quality

L+6.1 Review and Approval

Jocuments which are safety-related, and changes thereto, shall be reviewed and
aoproved by the same organizacions who performed the original review and
approval unless octher qualified organizacions are designated ia wriiing o
perform these functions. Types of documents which are controlled include:
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a. Design Documents, such as Design Contractor-Prepared Drawings, Field
Change Requests and Engineering Change Notices.

5. Procurement Specifications.

¢. Manufacturing Documents, such as Technical Manuals.

d. Installacion=Comstruction Documents, such as Comtractor Procedures.

e. Receiving and Storage Documents, such as Storage Procedures.

f. Quality Assurance Manuals and Project Management Procedures.

g+ Precperational and Startup Test Records.

n. Test Procedures, and

i. PSAR and related Design Criteria Documents.
P91 requires that principal contractors and suppliers establish procedures for
document control which comply with 10 CFR 350, Appendix 3, and PSI requirements.
PSI shall review and accept these procedures and subsequently confirm proper

implemencation and verify their effectiveness chrough audit or survelillance of
facilities, activities, and records.

% % Con!o;;gg:g Assurance

PST assures that material, equipment, and services procured by or for PSI
conform 0 procurement document requirementcs. Measures employed Sy PSI iaclude
evaluation and selection of suppliers; surveillance of suppliers’' facilities;
iaspection of procured items at the source of supply or upon receipt; and
examiznation, acceptance, and retencion at the plant site of documencary evidence
of conformance to procurement requirementcs. PSI delegates respensibility for
wmplemenctaction of some of these measures o principal comtractors or comsulcants
Jut controls these organizations through review, audit, or surveillance.

1 nas conducted evaluations of the 5&4L and Westinghouse srganizations to
assess their capability to provide acceptablie quality services and products.
The evaluations were accomplished utilizing PSI management, engineering, anc
quality assurance personnel. S4L and Westinghouse were judged acceptable >ased
upon the following:

4. capabilicty to comply with the elemencs of 10 CFR 50, Appendix 3;
5. historical evidence of providing quality items and services; ard
¢. facilities, personnel, and quality assurance programs capable of

meeting design, manufacturing, and quality requirements (based upon
surveys by P?S1).
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Prior to bid award, Quality Assurance participates ia evaluation of cthe bid,
assures there are no unresolved exceptions to quality requirements and that the
supplier/contractor has bdeen evaluated for adequacy of its Quality aAssurance
Program and for Quality Assurance capability. The Quality Assurance Department
aaintains an approved supplier and contractor list.

PSI Quality Assurance has overall responsibility for the estabiishment and
directicn of the surveillance program of its contractors. PSI =may celegate
responsibilicy for performance of surveillances at its contractors faci.ities %o
its architect-engineer or other qualified agents. PSI Quality Assurance may
select personnel to participate ia the surveillance program from ocher
departments or organizations within PSI based on the experience, background, and
qualificacion of these personnel. Surveillances of PSI contractors, whether
conducted by PSI or its agents, shall be performed bdy qualified personnel and
conducted ia accordance with written procedures to verify compliance with
quality requirements.

S&L, Westinghouse, and contractors are responsible for performing surveillance
at cthe subcontractors facilities in accordance with writtea guality assurance
procedures to verify compliance with quality requirements. PSI shall review
and accept written quality assurance procedures as well as source surveillance
and test plans of the principal contractors. PSI shall select surveillance and
tescs for which PSI will accompany principal contractors or comtractors during
their surveillance of suppliers. PSI also requires the priacipal comtractors
and contractors to notify PSI prior to performance of these selected
surveillance poiants. During review and acceptance of surveillance procedures,
PST shall ensure that the procedures provide for:

4. instructions that specify the characteristics or processes o be
vitnessed, iLaspected, or verified, and accepted; the method of
surveillance and the extent of documentation required; and those

. responsible for implementing these iastructions (iacluaing
qualification requirements for surveillance personnel); and

5. ‘audits and surveillance which assure that the supplier complies with
all quality requirements. Surveillance should be performed on those
items where verification of procurement requirements camnct be
verified upon receipt.

w“here required, 3&4L, Westinghouse, and/or designated agents snall provide sours
inspectors SO ensure quality compliance at suppliers’' facilities. PSI Qualicy
Ingineering determines the extent to which purchased items will bde verified by
PST at sources. Source Surveillance and Receipt Inspection is conductad >y the
?SI laspection Sectiom in accordance with approved plans and cneckliscs.

Receipt inspections at the construction site shall be performed by the 2SI
Inspection Section for material procured by Westinghouse or ?SI (owner furnished
macerial) and by the construction comtractor for material whiczh is contractar
procured. Inspections shall be performed in accordance with written procadures,
reviewed ind accepted by PSI, which ianclude the followiag provisions:

a. Materia.s, equipment, or components are roper.v identified and
corresyond with associated documencation.



5. Specific iaspection instructions and acceptance criteria are
delineated.

¢. Inspections are performed and materials, equipment, components, and
acceptance records are judged acceptable prior to installiacion or use.

d. Inospection records or quality release forms (certificates) of
conformance attesting to the acceptance of materials, equipment, and
components are completed and made available at the power plant site
prior to installatiom or use.

e. Items accepted or released are identified as o their iaspection
status prior to forwarding them to a controlled storage area or
releasing them for iamstallatiom or further work.

£. Nonconforming items are segregated, controlled, and clearly idencified
until proper disposition is made. :

In additicn to iLaspection records or quality release forms completed by the
source or receipt iaspector, suppliers of items affecting the quality of the
auclear plant shall be required o furnish the following records:

4. Ouality release forms thac specifically identify (e.g., by purchase
order aumber, specifictions and revisions, component or aquipment
idenctificaction) the purchased material or equipment dnd the specific
procurement requirements (codes, standards, specifications, and
revisions) met by the items; and

b. Quality release forms that identify any procurement requirements which
have not been met together with a description of those deviations with
approved disposition of "use-as~is" or "repair.”

.
These quality release forms shall be reviewed during receipt ianspection >v the
PSI Qualicy Assurance Ilnspection Section. PSI shall insure that the Quality
Release Form review is performed by a qualified individual through review of
qualification records and surveillance of receipt activitiaes.

1.7.2 Audits and Surveillance

PSI shall versify adherence to procedures and instructions for control of
purchased material, equipment and services cthrough audics of principal
contractors and selected suppliers and contractors as described in Subsection
1.18 of this document.

PSI Inspection Section performs surveillance of comstruction contractors and
subcontractors. This surveillance effort includes the followiag:

a. frequent surveillance planning meetings Sutween a PSI Inspeszion
Section representative and the coustruction contractor's QA QC
supervisors 20 coordinate and establish czommon direction in
surveillance,

5. assignment of personnel and performance of surveillance,
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¢. formalized written reporting of surveillance activities and results
based on data and comments recorded during surveillance,

d. retentiom of surveillance reports as quality verification records, and

e. controlling deviations identified as the result of suiveillance and
iasuring corrective acticn is implemenced.

1.8 Identification and Control of Materials, Parts, and Components

PSI requires that principal contractors and contractors ideantify and comtrel
macerials, parts, and compounents ia accordance with 10 CFR 350, Appendix 3, and
appliicable codes and standards, and that these requirements e passed on 0
subtier contractors or suppllers as appropriate. PSI will eniuGALn tognizance
3f and responsibility for the identification process by reviewing and accapting
(or designating an agent to do so) contractors' and suppliers' written
procedures Or instructiocns governing this activity. The review shall ensure
that the following elements are incorporated into procedures and instructions:

a. Procedures and instructions govern identification and control of
materials, parts, and compounents including partially fabricated
subassemblies.

5. ldentification requirements are determined during initial planning
stages.

¢. Mechanisms for traceability of identifications of materials and parts
to the appropriate documentacion (drawings, specifications, purchase
orders, manufacturing and test documents, deviation reports, and
phvsical and chemical aill test reports) are delineated.

d. Locations and methods of identification are selected so as not %o
affect the function or quality of the item.

e. Effective 3easures for verification of correct identification are
prescribed includiag documentation of verification prior to release
for fabrication, assembling, shipping, or imstallation.

f. Consumabile materials which impact safety, sucn as weld filler, metals,
grout, preservatives, coating materials, and certain lubricants are
idencified, stored and controlled to protect quality.

PST will verify adherence 0 procedures and instructions for identification and
control of materials, parts and compounents through audits of principal
coutractors, contractors, subcontractors and suppliers of safety-related items
as described in Subsection 1.18 of this document.

PST shall verify adherence to procedures and instructions v construction
contractors for identification ind comtrol of materials, parts and components
through surveillance as descrided in Subsection 1.7 of this document.



1.9 Control of Special Processes (PSI)

There are certain processes the quality of which cannot be verified by direct
inspection of the product. Such processes have been classified "special
processes”. PSI requires that the principal contractors and contractors provide
controls to assure qualification of procedures and personnel required to perform
special processes, includinrg welding, heat Ctreating, painting, electrochemical
machining, coating, cleaning and flushing, and nondestructive examination, and
that these requirements be passed on o applicable subtier contractors or
suppliers. Quality Eangineering, dased on review of drawings and specifications,
is responsible for idencifying those processes requiring special controls and
the methods for qualifying or certifying equipment, procedures or personnel
necessary to their performance.

PSI requires that contractors and suppliers establish measures for the concrol
of special processes, which ianclude the following:

4. Adequate performance and control of special processes iuch as welaing,
heat treating, and nondestructive testing.

5. Procedures, equipment, and personnel connected with special processes
are qualified in accordance with codes, standards, and specificatioms,
or, when necessary, supplementary procedures.

¢, Accomplishment of special processes performed by qualified personnel
are documented by wrillem process sheets, shop proceadures, checklists,
travelers, or equivalent, to provide for recording evidence of
verification and, i1f applicable, inspection and process results.

d. An active file is maintained and kept current on qualification records
of all special process procedures, equipment, and personnel performing
special processes.

PSI will verify adherence to procedures and instructions for comtrol of special
processes Cthrough audits of principal contractors, contractors and suppliers of
safaty-velated items as described ia Subsection L.18 of this document.

?ST will verify adherence to procedures and iastructions by comstruction
contractors for comtrol of special processes through surveillance as described ia
Subsection L.7 of this document.

L.10 Inspection (PST)
L.i0.1 Inspection Program

Inspection programs shall be established and implemented by »r for contractors
or suppliers performing activities affecting the qualicy of safety-related
products or materials. Iaspection methods and responsidilities shall He
prescribed >y writtem procedures and instructions within each organization
performing these activities. All such procedures and instructions will be
revieved and approved 5y PSI or a designated principal contractor. The reviews
ensure that the following provisions are included:
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Inspection personnel are identified and appropriately qualified in
accordance with applicable codes, standards, and company training
programs and are independent of the individual or groups performing
the activity bdeing inspected. Except for nondestructive examiners,
who are required o be qualified to SNT-TC-lA, inspection ana test
personnel are required Zo be trained, qualified and certified %o ANSI
NS5.2.6-1973.

Indirect control by monitoring processing methods, equipment, and
personnel 1s used if direct inspection of processed macerial or
products 1s impossidle or disadvantageous.

Both inspection and process monitoring are used when control L3
inadequate without both.

Inspection procedures and iastructions are made available with
necessary drawings and specifications for use prior Lo periorming
inspections. Procedures, instructions, and checklists ceontaia the
following:

1. identification of characteristics to be inspected,

y 48 idenctification of the individuals or groups responsible for
performing the inspection operatiom,

3. acceptance and rejection criteria,

s, a4 description of the method of inspection,

5. verification of completion and certification of inspection,
5. a record of tie results of the inspection operations,

specification of inspection methods to achieve the required
accuracy.

laspeccors’ qualifications and certifications are <ept current.

Replaced or reworked itams are inspected in accordance with
appropriate inspection requirements.

Modified or repaired items are inspected by methods which are
equivalent to the origianal inspection mathod.

Receipt inspection of owmer furnished materials will se conducted by the PSI
[aspection Section.

PSI shall verify adherence %o procedures and instrugtions for inspection through
audicts of principal contractors, contractors and selected subcoatractors and
suppliers as descrided in Subsection 1.13 of the document.




?SI1 shall verify adherence o procedures and instructions bv construction
contractors for inspection through surveillance as described in Subseczion 1.7
of this document.

The PSI Quality Assurance Inspection Section will monitor gquality-related
activities of the PSI Marble Hill Project organization and contractors at the
Marble Hill site. Schedules of comstruction, erectiom, and installation
activities shall be provided to PSI in advance of performance of these
activities. PST specifies mandatory inspection hold points at significant
points in the process.

Inspection staffing is planned ia relation %o short and long range scheculss
that identify sanpower needs. In addition, the Superintendent Inspection
participates in regular project meetings that address specific schedule and work
assigoments. Work will not be allowed %o proceed that 1s noC adequactely staffed
5y qualified inspectors from the Contrac:ors and PSI.

Contractors saall be required to obtaia documencacion by PSI or its designacad
representacives of the witnessing or ianspeccion of hold poiats or obctain a
waiver of the inspection by PSI ia order to continue work progress Yevond the
designated hold poiat. Aay waivers shall bde documented by follow=up
correspondence.

In a similar manner, Westinghouse is the designated PSI represencactive for
surveillance of NSSS manufacturing and fahrication subcontractors and Lis
responsible for developiang systems whereby mandatory inspection hold points are
specified. These sysctems will de reviewed and approved by PSI as well as the
resulting hold point/inspection schedule. PSI maiatains the option to aczompany
Westinghouse personnel during witnessiag or inspection at predetermined hold or
nocification poiants.

Loll Zest “oncrel (PSI1)
S 9 | e Pro

The PSL testing program described ia Chapter 14.0 of cthe PSAR governs
precperational and startup testing activities. Precperaticnal testing comsists
3f those Casts conducted sudsequent to comstructiom iaspections and tests dut
prior o fuel loading. Startup testing iacludes fuel loading tests, precritical
tests, low=power tests (including criticality), and power ascensicn tests. The
tescing program will De administered and controlled 2y a precperational test
organization reportiag to the Licensing Manager and reviewed 5y a Joiat Tesc
Group comprised of ?SI Operactions, Comstruction, and Project Ingineering as well
43 a representative of Westiaghouse.

Te formation of the Joint Test Group facilicates control of management and
technical incterfaces between PSI Operations, Construction Management,
Ingineering Contraciors as wvell as Sargent § lundy and Westinghouse. The
Station Manager or his designee will be chairman of the Joint Tast Group.



Written test procedures will bde prepared by a precoperational test organization
(as described in Chapter 14.0 of the FSAR) and will include purpose, scope,
prerequisiftes, system iniCial conditions, special precautions, procedures,
acceptance criteria, and reference documents. Plant operational and technical
personnel shall be appropriateiy qualified and trained as descrided in Sections
13.1 and 13.2 of Chapter 13.0 of the PSAR.

PSI preoperational and startup taesiisg activities are governed bHy documented
procedures reviewed and concurved in by the Quality Assurance Deparctment.

Ledlel Tast cedyres
PSI test procedures include the following provisions:

4. Prerequisites - those items of work wnich must be completed prior %o
establishing initial conditions for the test, including:

L. calibrated instrumentation;

3. adequate and appropriate equipmentc;

3. preparation, condition, and completeness of the item to de testad;
“. suitable environmental conditions, if applicable; and

5. data sheets

5. Trained Personnel = trained, qualified or certified personnel conduct
tescing.

¢+ System laitial Conditions == component/equipment status prior £2
L, active testing. Special environmental conditions are stated if
applicable. .

d. Special Precautions ~ items needed for safety of personnel or
equipment. Special situations where caution or extraordinary
attenciveness Co operational circumstances is required.

e. Procedure Sequence == steps required by design or Procurement
documents to comduct the test, observations to be made,
instrumentation and test equipmentc needed, data %0 be recorded,
aonstandard system conditions, and use of administrative zomtrol
documents

£. Ilnspection Hold Points == mandatory inspection hold points far witness
by Quality Assurance Operations Group.

§+ Acceptance Criteria == design or procurement document criteria againsc
which success or failure of the test can be determined.

h. References -~ documents and sources 2f information used in test
preparation indicating effective revision utilized as applicadle.



PSI requires principal contractor, comntractors and suppliers performing
fabrication and comstruction tescing to develop procedures to conform with these
requirements as applicable.

?SI will verify adherence to procedures and instruciions for test control
through audits of principsl contractors and selected contractors and suppliers
as described in Subsection l..8 of this document.

PSI will verify adherence to procedures and instructions by construction
contractors for test control chrough survelillance as descrided ia Subsectiom L.
of this document.

L.11.3 Test Rasults

Writzen 7SI test procedures incorporata test performance and data sheets Ior
recording equipment serial asumbers and test results. Data sneets will De
distriduted to designated data recorders, cperators, Or supervisors prior Lo
:ommencement >f testing, and persomnel will bde briefed o ensure al. necessary
iaformation is properly recorded. When tests have deen compieted, 3data sheecs
will de zollected and assembled to form a test records package. Packages will
¢ analyzed and evaluated against pre-established acceptance criteria.
Additionally, the Joint Test Group will review and concur with Ces: results. As
required by iandividual tests, principal contractors will review results. Final
acseptance or rejection of system performance is the responsidility of the
Station Manager. The complete test package, including the test procedure,
completed data sheets, evaluation reports, and final disposition, shall be
retained as a quality verification record per PSI Project Management Procedures.

.
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3 of Measuri d Test Egui ne

The PSI quality assurance specification requires that contracting crganizations
performing quality-velated activities requiring use of measuring and test
equipment astablish measures %0 assure that tools, gauges, instruments, and
scher measuring and tasting devices are of the proper :type, range and accuracy
for their application. 7To assure accuracy, the neasuring devices are properly
controlled, calibrated, and adjusced at specified periods or prior %0 use. PSI
or its designated agent shall review the resulting procedures or instructions
prepared by appiicable contractors to verify inclusion of the following
srovisiocns:

4. description of the calidration technique, calibration fregquency, and
maiatenance and control of all measuring and test iastruments, cools,
gauges, fixtures, refarence standards, transfer standards and
nondestructive test equipment which is £o e used 1n the Zeasurement,
iaspection, and monitoring of safety-related :omponerts, systems, and
scructures;

5., provisions for unique identification of measuring and cest equipment
and for correlation between calibration test zata and the equipment %o
whizh it applies;



¢. provisions for determinaction 7f calibration frequency requirements for
equipment based om the requirea accurancy, purpose, degree of usage,
stability characteristics, and other conditions affecting the
measurements;

d. requirements for use >f calibrating standards which have known
relationships to nationally recognized standards, or if no natiomal
standards exist, the basis for calibrationm is accurately documanted.
The error of the calibration standard must de less than the error of
production measuring and test equipment;

e. provisions for recording and maintainiag records indicating the
complete status of all items under the calibration system  and

£. provisions for conducting investigations to decermine the validicy of
previous iaspections performed when measuring and test equipment is
found to be out of calibractien.

™e Superistendent-lanspection has the responsibility for maincainiag the
calibratioe program. PSI shall require that measuring and test equipment have
an Jncertaiaty lerror) of no more than L/4 of the tolerance of the parameter
being measured as established dy the functional design requirements, unless
Limited by the practical limits of the state of the art. “hen the uncertainty
of the measuring and test equipment is exactly equal to l/4 of the tolerance of
the paramecer being measured, calibration standards used to calibrate the
seasuring and test equipment shall have an uncertainty of 20 more than 1/& of
the tolerance of the equipment bdeing calibrated, unless limited by the practical
limits of the state of the art. When the uncertaiaty of the measuring and ctest
equipment is less than 1/4 of the tolerance of the parameter deing measured, the

following requirements shall apply unless limited by the practical limits of the
state of the art:

2. The combined uncartainty (error) of the measuring and test equipment
(MATE) and calibration standard shall be equal to or less than the
total uncercainty which would result from use of MATE with uncertainty
equal to L/4 of the tolerance of the parameter bdeing measured, and
which is calibrated by a standard with an uncertaiaty equal to 1/4& of
¢that MATE uncertaiaty.

5. The uncertainty of the calibration standards shall bde equal to or lass
thant the tolerance of the equipment being calibrated.

PSI shall verify adherence to procedures and iastructiocns for comtrol of

measuring and test equipment :through audits of principal cortractors and selected
sontractors and suppliers as described in Subsection 1.18 of this document.

P81 shall verify adherence to procedure and instructions by conmstruction
sontractors for control of measuring and test equipment cthrough surveillance as
described in Subsection L.7 of this document.



1.13 Handl.ng, Stovage, and Shipoing

?S1 Project Quality Assurance Manual includes procedures governing the handling
and storage of owner furnished materials at the construction site. Instructions
will be develcoped by the PSI Marble Hill Project organization to supolement
special procedures and requirements issued by the suppliers and principal
contractors.

These instructions will be reviewed by PSI Quality Assurance to assure that the
following provisions are included:

a. Procedures and instructions accurately reflect and comply with design
and specification requirements.

b. Special handling, preservation, storage, cleaning, packaging, and
shippiag requirements are delineated.

€. AGtivities are accomplished by appropriately trained and experienced
individuals.

d. Special protective environments such as inert gas atmospnere, specific
moisture content levels, and temperature levels are spec.fiad when
neceassary for particular products.

?S1 has delegated responsibility for specifyiag handling, storage, shipping,
cleaning, and preservation of material and equipment requirements to its
principal conmtractors and contractors. The PSI quality assurance specification
governing principal comtractors and contractors provides for passing app.icabie
requirements on £o their subcomtractors and suppliers as appropriate. [n amy
case, the organizaction performing handling, storage, or shipping activitias
shall develop prececermined work and inspection instructions and procedurss for
accomplisniag these activities. Instructions and procedures so developed tv
comtractors shall de reviewed and accepted by PSI or its designatea sgenc (i.e.,
principal contractors).

?S1 shall verify adherence to procedures and instructions for handling, storage
and shipping through audits of principal contractors, contractors and seleccted
subcontractors and suppliers as decribed in Subsection 1.L8 of this document.

PS1 shall verify adherence %0 procedures and inscructions by comstruction
contractors for handling, storage and shipping through surveillance as descrided
ia Subsection 1.7 of this document.

L.16 ;naggc:iag, Iest, and Qggrltxal gsltus

The PST Quality Assurance Program requires that priacipal contractors and
contractors estadlish measures o indicate, by use of stamps, tags, labels,
routing cards, or other suitable means, the status of inspections and casts
performed on structures, systems, or components. These measures provide for the
idencification of items which have sacisfactorily passed required inspecions and
tests, and provisions to preclude Loadvertent bypassiag of such inspections ans
tests.



PS1 requires that principal contractors and contractors establish measures which
include the following:

4. that measures bDe 2stablished and documenced to identify the
inspection, test, and operating status of structures, svstems, and
components throughout manufacturing and installacion;

b. that measures be established to control the use of inspection and
velding stamps and status iandicators including the authority for
application and removal of tags, marking, labels, and stamps;

¢. that the bdypassiag of roqﬁxrod inspections, tests, and other critical
operations de zontrolled through documented measures under the
cognizance of the QA organization; and

d. that the status of nonconforming, inoperative, or malfunctioning
structures, sysCems, Or components 13 clearly identified 2o prevent
inadvertant use.

The written quality assurance procedures or instructions developed >y principal
contractors or contractors to fulfill the control requirements will be reviewed
and accepted by PSI. The written quality assurance procedures or iastructions
developed by comtractors shall be reviewed and accepted by PSI or PS1's
designated represencative (i.e., principal contractors).

PSI shall verify adherence to procedures and instructions for control of
inspection, test and operatiag status through audits of principal comtractors,
contractors and selected subcontractors and suppliers as described in Subsection
1.18 of cthis document.

PSI shall verify adherence o procedures and instructions by construction
comtractors for comcrol of inspection, test and operating status through
surveillance as descrided ia Subsection 1.7 of this document.

PS1 is responsible for identifying and controlliang the test and Jperatiag status
2f systems and components under precperational and starcup testing. PST will
escablish procedures for taggiang systems under test to indicate custody and
operating status. Tags shall be utilized 2o prevent incorrect or inadvertent
operation of equipment under tast and to prevent damage o equipment or danger
to persounel. Applicaction and removal of tags shall be stricsly controlled
through utilization of tag control logs, designation of iadividuals authorized
to apply or remove tags, and use of signatures to iadicate responsibilicy for
actions. Surveillance of testing activicies 5y PSI Quality Assurance Operacions
Group to control bypassing of tests or critical operations will be performed in
accordance with PSI Project Management Procedures.

239} Srmi terials 3 or C nents

Suring the desiga/procurement/construction phase of the Marble Hill Project,
nonconisrmances in materials, parts, or components 3av be discovered through
ceview, iaspection or testing during manufacture or fadbrication, or through
functional testing. The PSI Quality Assurance Program provides for comtrol of



nonconforming itews discovered dy PSI. The following provisions are necessary
for acceptance of principal contractor and contractor quality assurance programs
by PSI:

a. Comtrol of the igentificatiocn, documentatiom, segregation, review,
dispesition, and notification of affected organizatiom of
sonconformance of materials, parts, components, oF services.

5. Documentation identifies the acnconforming items; descrides the
acnconforzance, the disposition 3f the nonconformance, and the
inspectiocn used to uncover the acnconformance; and include signature
approval of the disposition.

s. 1ldemtificatiom of the responsidie individual for determining and
approving the disposition of aonconforming items.

4. Acceptadility of rework/repair af items is verified by relanspeciing
the item as originally ianspected or by 4 method which is at least
equal to the origizal inspection methud and that rework and repair
iaspection procedures are documented.

e. laterface nonconformances comcerming departures from design
specifications, and drawing requirements which are dispositioned
"sse-as~is" and "repair,” are formally reported o PSI.

£. The nonconformance reports dispositioned "use-as~-is" or 'repair” are
asade part of the inspection records and forwarded with the haradware [0
the construction site.

g. Periodic analysis of these reports is performed and forwarded ©o
sanagement to show quality treads.

». Provisions for passiang the nonconformance control requirements om 29
subtier coantractors.

vethods prescrided Dy ?SI to implement these provisions include tagging or
maring of nomconforming items; physical separation of itams to prevent
inadvertent use; nonconformance reportiag, review, and disposition procedures;
maintenance of status Logs to ensure complete followup on each ncnconformance;
review and aporoval of dispositions and corrective actions effecced by
contractors; and detailed cause-and-effect analysis where necessary to preclude
-ecurrence. OJuring review of disposicions amd corrective actions, PSI shall
assure that:

a. Applicable requirements and interfacing items are reviewed.

5. Determination is made whether the pioblem is anm isolated case or a
svapcom of more far-reaching problems.

¢. Applicable porticns of the QA Program are reviewed IO determine if
upgradiag is required o preclude recurrence.

bl



d. Cause of problems are determined and appropriate preventive measures
are proposed.

In addition to imposing requirements on contractors, PSI ensures procedural
compliance dv reviewing and approving principai contractors' nonconformance
control procedures or instructions.

PSI shall verify adherence o procedures and instructions for comtrol of
nonconforming material, parts or components through audits of priacipal
contractors, conliractors and selected subcontractors and suppliers as descrided
in Subsection 1.18 of this document.

PSI shall verify adherence to procedures and iastructions by comstructiom
contractors for control of nonconforming material, parts or components through

-

surveillance as described ia Subsection L.7 of this document.
1.15.1 Identification of Coustruction Deficiencies by PSI

3. Construction deficiencies representing departures from desizn
requirements that are detected by PSI Quality Assurance personnel
performing inspections on items ian PSI custody (i.e., first line
inspections) shall be documented on a Nonconiormance Repert.

5. Construction deficiencies representing departures from design
réquiremeants that are detacted by PSI personnel performing
surveillance inspections (i.e., not first line inspection’) shall be
documented on a Corrective Action Request.

[ ficiencies that are of a programmatic nature which have been
detected either by inspections, surveillances, or audizs shall Se
documented on a Corrective Action Requesct.

d. Whers conflicts occur between drawings, specifications, standards and
procedures, the conflict and recommended action shall de documented >v
PSI or comtractor's perscnnel on a Field Change Requesct.

e. The responsibilities and methods to de used by 2SI personnel o
identily and cocument deficiencies and comflicts om techmical
requiremencs are defined in the PSI Marble Hill Project Quali:cy
Assurance Yanual.

”

- The contractors' qualily assurance programs are being revised o
standardize forms and methods for identifying deficiencies and
conflicss as much as practicable.

1.15.2. Evaluations of Construction Deficiencies and “onfliccs
a. Noncomformance Reports ind Corrective Action Requests shail be
initially evaluated by :he cognizant 2SI Superintendent Qualizy

Ingineering to verify information recorded and to determine if the
deficiency is a "Pocencial NRC Reportable Item’". If it is a
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"Potential NRC Reportable Item", it is submitted to the Marble Hill
Safety %sview Committee for evaluation and subsequent reporting, if

applicable.

fvaluation and disposition of PSI Nonconformance Reports shall Se done
5y the PSI Project Iagineering Manager and approved Dy the Manager
Quality Engineering and the architect-engineer if the disposition is
"Repair” or '"Use-As~-Is".

T™e PSI Quality Assurance Manager is responsible for evaluation and
followup for Corrective Action Requests that are written as a resulcs
of repetitive deficiencies, lack of response to previcus Corrective
Action Requests, or for problems that canmot de resolved at the PSI

Manager Quality Eangineering level.

The PSI Manager Quality Zagineering is responsible for evaluaction and resolution
sn all other Corrective Action Requests.

d.

Field Change Requests are evaluated and approved by the same design
organization that approved the original documenc(s) which the Field
Change Request affects.

In addition, Engineering Change YNotices zay be used by the design
organization to make changes to drawings and specifications.

The responsibilities and methods for evaluation of coumstruction
deficiencies and conflicts is delegated and defined in the PSI Project
Quality Assurance Manual.

The upgraded scaff, the relocation of the project sctaff to the site o
improve communication among the project groups, and the intensified
training program deing implemented, along with the programmactic
controls described above, will provide more timely ideatification of
problems in the future.

Processing of Nonconformance Reports, Corrective Action Requests, and
Field Change Requests

Project Management Procedures provide time Limits and flow paths for
the evaluation and disposition of Noanconformance Reports and
Corrective Action Requests.

Provisions have been made in the administrative procedures to provide
timely evaluation and resolution of Nonconforrance Reports, Corrective
Action Requests, and Field Change Requests. These provisions are
briefly described as follows:

(1) The aumber of forms to bYe used for reporting nonconfcrmiag
conditions and for obtaiaing approval for design changes has
been reduced, and the use of these syscems simplified. To zhe
maximum extent possible, these standardized forms and procedures
have been established to be used by PSI and the site conCractors

.=



to & ’1d confusion and dual reporting that had occurred
previjusly.

(2) As part of the computerized tracking and trending program, ten
(10) day and chirty (30) day overdue reports will be used,
sorted by responsible organizacion, on outstanding
Nonconformance Reports and Corrective Action Requests. These
reports will provide visibility to the appropriate levels of
management o0 take necessary action to maintain timely
evaluation and disposition.

1.16 Corrective Action

1.16.]1 Identification of Adverse Conditions

“onditions adverse O quality may be idencified through PSI review of documents,
conduct of surveillance, performance of audits, and conduct of precperaticnmal
and startup testing. Failures, a2alfunctions, deficiencies, deviations,
defective materials and equipment, and nonconformances idencified by PSI shall
be documented on PSI deviation control records by the cognizant PSI reviewer,
auditor, or iaspector. PSI informs the principle contractors and contractors of
conditions adverse IO qualily and requires these conditions de controlled in
accordance with Subsectiom l.15.

1.16.2 Corrective Action

?S1 requires the responsible individual, group, or organizatiom to reply to
PSI-identified nonconformance by submitting proposed dispositicns and corrective
actions to PSI for approval. PSI shall review and evaluate the reply ia
accordance with written procedures to confirm that the cause(s) of the condition
nas Deen Jetermined and that appropriate corrective action is planned. 2SI may
elect 0 require IJore comprehensive corrective action if deemed appropriata.
Subsequent %o approval of ?SI proposed dispositions and corrective actioms, PSI
shall de notified of completion of the disposition action and corrective action
carried out by the responsible organization, and the date corrective action was
placed in effect. PSI Quality Assurance shall maintain logs indicating the
curreat status of each documented nonconformance identified by 2SI to ensure
initiation of prompt corrective action to preclude recurrence. P2SI Qualicty
Assurance shall iaclude reviews of corrective actioms during audi: or
surveillance of the responsible organization's facilicies. Summary reports of
the status of deviation dispositions and corrective actions are contained ia the
sonthly activily report to the Vice Presidenc-Zlectric System and Qualizy
Assirance Reviaw Committee.

1.1£.2.1 Systeam for Assuriag Management Awareness of Proolem

4. A program has Deen established for recording and tracking treads <3
quality problems idencified on Nonconfc -mance Reports and Corrective
tion Requests. The PSI Quality Assurance Manager shall conduct a
iTend analysis review of nonconformances and iefiziencies of P?ST and
1Is contractors. The Quality Assurance Manager 1s responsible %o take
actions o resolve unsatisfactory quality =rends.



In addiction, the Quality Assurance Manager 1s responsible to report
the results of his review to the Vice President-~Electric System in
writing. This report is also reviewed by the corporate Quality
Assurance Review Committee.

Involvement of senior PSI management in site problems and input into
correction of those problems occurs in two ways.

Monthly site progress meetings have deen instituted and are now bdeing
held. Artendance includes key site personnel, such as the Project
Director and the Coastruction, Quality Assurance, Project Coantrol, and
Project Engineering Managers or their delegates, and the Chief
Executive Officer and Vice President-Electric System of PSI. These
meztings are intended to provide both a project status o corporate
sanagement and to obtain management direction and solutiom of site
prob lems.

Site problems or actiom items are identified tO management on a status
list and reviewed at the meeting. This list typically includes such
items as staffing progress, development of programmatic comtrols, or
site problems requiriag management review or input. This lisc is
revised using management ioput subsequent tO each meeting; items which
are not dispositiomed are carried forward to future meetings.

The responsidility for the Quality Assurance Program rests with the
Vice President-Electric System, who is accountable to the President.
There is a need, however, to disseminate important information
relative o the necessity for and effectiveness of the Quality
Assurance Program to other areas of corporate management. Therefore,
the Quality Assurance Review Committee has been restructured and is
chaired by the Vice Presidenc-Electric System. The Committee will not
set policy or initiate action siance these responsibilities .are zlearly
delegated o the respective line organizations as defined in the
Project Quality Assurance Manual. This Committee will zeet no less
frequently than every two months and more often as project activicies
require.

1:18:2.2 Dtlc:igcion of Svstem to Halt Construction

1.16.2.2.1

da.

System for PSI to Halt Comstructiom

PST Quality Assurance surveillance, inspectiom, and audit personnel
are authorized and assigned the respomsibility to stop furcher
processiag of unacceptadble items or materials by its suppliers and
contractors.

The PSI Quality Assurance surveillance, inspection, and audi:
personnal are responsible for notifying cognizant PSI personnel, che
organization being scopped, and are responsible for documentiag the
unacceptaocle condicion.
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5. The PSI Quality Assurance Manager is fully authorized o stop work of any
PSI, comtractor, or supplier organization which, in his judgment, must De|
stopped to correct poor quality trends or performance.

This Stop Work authority is of a broader scope than stopping a4 single
process and may ianclude such things as all design activities of an
organization, all iastallation activiiies of a comtractor, or all
fabrication or processing of PST purchasec materials or items.

Upon receipt of the Stop Work order, the PSI Project Director i1s required
to take those actions necessarvy tOo assure that the work 1s stopped
promptly.

If the activity is ASME Code related, the PSI Quality Assurance Manager
shall notify the Authorized Nuclear Iaspector.

5.2.2.2 Contractor's Systems %o Halt Comstruction

e

'
-

a. To provide assurance that umacceptable work is stopped, qualiified PSI
Quality Assurance personmnel are reviewing the Qquality assurance programs
of site contractors to determine if adequate authority, responsibility
and systems are delegated and defined to the comtractor's qualicty
assurance personnel, and are acceptable. The criteria used in this
review shall de in conscnance with the authorities, responsibilities and
methods o be used by PSI, i.e. that the contractor's quality assurance
persounel have full authority and respensibility to stop unacceptable
work, either of 2 regular item or process nature, or in a broader sense
such as stopping all quality related activities of a contractor as a
result of unacceptable conditions or quality trends; and that the methods
for notification and documenting the stop work are clearly defined.

5. Where the contractors' quality assurance programs are found 20 de
inadequate as a result of this PSI review, the programs are to De revisad
to an acceptable conditiom prior to start or restart of activities by
that comtractor.

1.16.2.3 System for lefiaing Unaccepctable Work

’ 4. The criteria for defining acceptable work is established by engineering
drawings, design specifications, and applicable codes and standards.
Process controls established in approved work procedures necessary o
meet the requirements of the engineering drawings and specificactions are
also criteria for defining acceptable and unacceptable work.

Criteria for defining acceptable programmactic administrative zontrols are
defined by codes, Federal regulations, ANSI standard, and regulatory
guides. :



1.16.2.4

Inspection procedures and instructions a~e to be usea by PSI Quality
Assurance personnel when conducting surveillance and inspections. As
a ainimum, these procedures and instructions shall contain: (a)
identification of characteristics to be ianspected, (b) accept/reject
criteria, (¢) individuals or gwoups responsibdble for the inspection,
(d) method of inspection, (e) verification and certification of
inspection and, (f) provision for recording the results of the
inspections.

Quality Assurance personnel are required to determine
acceptadble/unacceptable vork based upon the accept/reject criteria
established by the Engineering drawings, design specificaction
applicable codes and standards, and are not authorized o permit
deviations from these criteria. Where conflicts occur between chese
criteria documents or in inCerpretation of the criteria, these
comflicts are to be documented on a Field Change Request and resolved
5y the cognizant design organization.

Work comtrol procedures and inspection procedures and instructions are
to be prepared by and used by PSI contractors in performance of their
comstruction and inspection activities. These work control procedures
and inspection procedures are tO be reviewed and approved by PSI
Quality Assurance for assurance that qualitative and quantitative
accept/reject criteria are adequately defined.

PSI and comtractors' procedures and iastructions which had been
approved by PSI Quality Assurance prior o the Confirming Order will
be reviewed again and revised as necessary to assure that these
documents contain the necessary accept/reject criteria and meet the
requirements of the PSI Project Quality Assurance Manual prior to
resumption of each type of activity by PST and the czontractors.

Pre-planning meetings will be scheduled prior to start of critical ar
dew types of comstruction activity o review L.e consCruction
procedures and accept/reject criteria. PSI Construction Management
and contractor management are attendees at these meetings. These
meecings will resolve procedural conflicts ind differenmces ia
iaterpretation of accept/reject criteria prior to commencement of the
work.

Training

To provide assurance that the responsibility to exercise stop work authority
when unacceptable condictions are observed and o assure the proper understanding
and interpretation of the accept/reject criteria, training programs will be
initiated %o train comstruction and inspection personnel. The training program
for the Marble Hill Project is described in Section 1.2.5 of this report.



1.17 Quality Assurance Records (PSI)

1.17.1 Records Maintenance

The Manager Quality Engineering is responsible for the designation of gquality
assurance records to De retained. Project quality assurance records retancion
1S an assigned responsidility of the Superintendent Quality Systems. The
records system is primarily based on the retention and availability of
microfiche copies at the site and at PSI General Headquarters. In additiom,
axcept for radiographs, hard copies of most records are maintained at the sice.
iadiographs will De stored in a fireproof facility at the General Headquarters
location until facilities with similar capabilicies are available at the site.

?SI has established Project Management Procedures for comtrol of quality
verification records and storage of these records at PSI General Headquarters
and at cthe Marble Hill Statiom site. These procedures were developed uctilizing
ANSI N&45.1.9 for guidance and the PSI procedures comply with its requirementcs.
The PSI qualicy assurance procedures specify documents to be retained as quality
verification records. The following is a list of cthe types of documents to be
refained:

a. operating logs;

5. results of reviews, inspections, tests, audits, and material analvses;

¢. monitoriang of work performance;

d. qualification of perscnnel, procedures, and equipmenc;

e. drawings;

£. specifications;

g+ procurement documents;

a. calibraticn procedures and reports; and

i. Nomconformance reports dispositioned "use-as-is" or "repair”.
lequirements for submission of required records from principal czontractors,
contractors, and suppliers shall be included in quality assurance specificzations
which are part of the contract or procurement documencs. Requirements for
record submission, retention, and maintenance subsequent :o completion of work
shall be comsistenc with applicable codes and standards. Where the code
requires record retention by the supplier for scated periods, the PSI Quaiity
Assurance Manager shall assure that required verification records are obtained,
maintained and retained in accordance with requiremencs of ANSI N45.2.9.
The content and completeness of quality records will be the responsibilicty of
the originatiag iadividual, group, or orgamization. Content requirementcs for

PSI-originated racords are specified by the applicable PSI Project Manageazent
Procedura. ?SI shal. ensure compliance with conteac requirements from principal



contractors, contractors, subcontractors, and suppliers through review and
acceptance of procedures and instructions covering the generation of documents
which will be retained as qualicty verification records. Basic concent
requirements of inspection and test records applicable to all organizations are
as follows:

4. a descriptiom of the type of observation;

b. evidence of completing and verifying a manufacturiag, inspectiomn, or
test operation;

¢. the date and results of the inspection or test;

d. information related to nonconformances;

e. inspector or data recorder idencificactiom;

f. a statement as to the acceptabilicy of the results’ and

g+ records shall provide sufficient information to permit identification
of the record with the item(s) or activity to which it applies.

1.17.2 Retrievability

PST will establish a system for filing qualicy verification records so as to
preserve their identily and ensure retrievability at a future date. Computer
coding may be used £o assign unique numbers Co each record and allow for rapid
reference %0 records ia storage. The filing system will be used for all qualicy
verification records retained by PSI ac the Company General Headquarters and at
the Marble Hill Station site.

1273 Storage Facilities .

Methods for receipt, screening, classification, and storage of PSI quality
records are prescribed by written procedures. In additiom, guidelines for
establishing permanent storage facilities and the associated security system are
also provided in these procedures. ANSI N45.2.9 formed the framework of these
procedures and facilities will be established in compliance with its '
requirements. Records will be maintained at the Marble Hill Site. Except for
radiographs, microfiche copies are also maintaiced at PSI's headquarters.
Stringenc measures will be taken to assure adequate protectiom of records.

1.18 Audits

i.18.1 PSI Audit Program

PSI utilizes a comprehensive system of planned and periodic audits to verify all
aspects of the PSI Quality Assurance Program and assess its effectiveness.
Audits of facilities, records, and activities affecting the quality of
safety-related items are conducted by PSI Quality Assurance personnnel,
consultants retained £o assist in auditing, or other recognized and designated
PS1 represencatives as appropriate. Organizations performing activities
affecting quality subject to audit directly by ?SI iaclude the following:



a. PSI project, comstruction, operations, Or support organizationms;
5. S&L organizations, groups, or individuals:

¢. Westinghouse organizations, groups, or individuals (including all
support divisions);

d. PSI contractors;
e. selected subtier contractors;
£. construction contractors; and
8. PSI comnsultants

The Project Quality Assurance Manual includes procedures governing the following
aspects of the audit system:

a. scheduling and plaaning of audits;

b. performance of audits;

¢. audit follow=up; and

d. training, qualification, and certificationm.
?SI audic planniang entails identifications of all activities affecting the
quality of safecy-related structures, systems, and components during design,
procurement, manufacturiag, comstruction and iastallatioa, iaspection, and

testing. The following activities are included as 2 migimum:

4. cthe determination of site features which affect plant safecy (e.8.,
core sampling, site preparation, and metrology);

5. the preparatiom, review, approval, and comtrol of the PSAR, design
criteria, specifications, procurement documents, iastructions,
procedures and drawings;

¢. request for proposals and evaluationm of bids;

d. indoctripationm and training programs; and

e. other applicable 10 CFR 50, Appendix B3, criteria.

Planning also idencifies cthe organizations, disciplines, and work groups
performing each activity. Audit scheduling utilizss work schedules provided bv
the various organizations "o determine the necessary points in the work process
for auditing o be accomplished. Criteria for determining daces and frequency
of audits are as follows:

a. Quality related activities shall be audited at least once within the
lifetime of the activicy.
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5. Audits shall Dde initiated early encugh to assure effective quality
assurance during the activity.

c. Audits shall de conducted at least annually for activities with
lifetimes longer than L year.

4. Ra-asudits shall be promptly scheduled €O verify corrective actions.

™e PSI procedure for conduct of audits prescribes methods and responsibilities
for selectionm of an audit team which is free of direct responsibility for
sctivities to De audited; notification of the organizaction O be auditeg;
srientation of the audit team; preparation, review, and approval of individual
audit plans and detailed checklists; conduct of the audit, including evaluation
5f work areas, activities, processes, and icems, and the review of documents and
records, p. “esses, and items, and the ceview of documents and records, review
of audit cesi'ts with cognizant management ; and preparacion and submission of
the audit report. Individual audit checklists are prepared Lo ensure that an
objective evaluation 1is conducted of quali:y-rclacod practices, procedures, and
instructions; of the effectiveness of implementation; and of the conformance
with policy directives.

audic follow=up measures include communication with responsible managenent of
the audited srganizaticn to resolve 41fficulties and assure rimely response TO
the audit report, review and approval of proposed corrective actions for cited
nonconformances, communication with the audited organizatiom o resolve
difficuities regarding implementation of corrective measures and to keap abreast
of progress ia corrective action, and scheduling re-audits as appropriate to
verify the aifectiveness of corrective actiouns. An Audit Concrol Log is

stilized to assisc in saintaining current sctatus of follow=up activities.

T™e 2SI traisiang and qualitica:icn procedures delineates requirements ©3 assure
adequate zraining and qualificacion of audit team members. Audit team leacers
are trained in accordance with ANSI N&5.2.12 and qualified ia accordance with
ANSI N&5.2.23.

Quality treads evidenced by audit 4ata are analyzed and presenced O st
executive management as described in Subsection 1.2.8.
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Field Job Orders

Preparation of the Ecvironmental Report

Engineering Disposition of Nonconformance
Reports

Special Process Procedures

Technical Manual Review

PROJECT CONTROLS PROCEDURES
Organization and Responsibilicies
Material Management Program
Receiving of PSI-Purchased Material

Storage, Handling and Maintenance of
PSI Srured Material

Unassigned
acerial “Management Information Systcem
Project Planning and Scheduling

Contractor Planning and Scheduling

.".

L0 CFR 50, APP.B
CRITERION

1984

235, XV, XVI

re e
e

Iz
XIII

viIi

XIII

194



SECTION

7.0

TABLE 1-2

PROJECT MANAGEMENT PROCEDPURE CORRELATICN WITH 10 CFR 50, APPENDIX 38

ne

7.00
7.01
7.02
7.03
7.04
7.08
7.06
7.07
7.08
7.09
7.10
7.11

7.12

SECTION/PMP TITLE

Ares Controls Support

Budget Preparation and Forecasting
Cash Flow

Change Order Estimating

Data Entry

Final Cost Report

CONSTRUCTION TEST

Organization and Responsibilities
System Turnover

Area Turnover

Mascer Punch List

Control of Construction Test Procedures
Test Execution and Complecion
Constmection Work Request

Scoping

Construction Test ind Startup Plans
Construction Test Schedules and Reports
Test Instrument Calibratiom and Comtrol
System Cleanliness

Qualification of Construction Test
Personne ]

10 CFR 50, APP.B
CRITERION

II



SECTION

NO.

TABLE 1-2

PROJECT MANAGEMENT PROCEDURE CORRELATION WITH L0 CFR 50, APPENDIX B8

mp
NO.

7.13

701“

SECTION/PMP TITLE
Hold, Caution, and Test Status Tagging

Quality Assurance During Comstruction
Testing

Control of Systems During Comstruction
Testing

Coordination of Vendor Serviceman

Control of Jumpers and Lifted Leads

10 CFR 50, APP.B
CRITERION

XIv, VIII

XI

XI, VIii, X1V
VI

XIv



