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D.1

Introduction

Pennsylvania Power & Light Company has the responsibility to assure
that the Susquehanna Steam Electric Station Units 1 and 2 are fabri-
cated and constructed in accordance with applicable regulations,
codes, and specifications. Accordingly, Pennsylvania Power. & Light
has established a comprehensive quality assurance program which
starts with the initial station design and carries through all phases
of equipment procurement, fabrication, erection, construction and
operation. .

The Pennsylvania Power & Light Company Quality Assurance program is
described in subsection D.2.

The Principal Contractors are Bechtel Corporation, the Engineer-
Constructor of the plant, and General Electric Company, the Supplier
of the Nuclear Steam Supply System. Both have extensive quality
assurance programs of their own. The Bechtel program is described in
subsection D.3. The General Electric program is described in sub-
section D.4.

Pennsylvania Power and Light Company has delegated, to Bechtel
Corporation, the administration of the Nuclear Steam Supply System
contract with exclusions as noted:

- Nuclear Fuel
- Pre-operational testing and start-up
- Training or provision of operating personnel

- Handling of payments or adjustment of payment schedules

Contract administration, by Bechtel, includes the responsibility to
audit NSSS activities, on behalf of the applicant.

D.1-1
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ﬁ D.2 ' PENNSYLVANIA POWER & LIGHT COMPANY QUALITY ASSURANCE PROGRAM

D.2.1 , Organization

The Pennsylvania Power &'Light Company has the ultimate
responsibility for the Quality Assurance Program.

The Applicant has delegated to its Principal Contractor
(Bechtel Corporation) administration of the Nuclear Steam .
Supply System contract (General Electric Company, the
contractor). These contractors, together referenced herein
as the Main Contractors, have the responsibility for )
establishing and executing Quality Assurance Programs for
their respective organizations within their scopes of
supply. (See Subsections D.3 and D.4). The Applicant,
however, will review their programs to assure that they
comply with 10CFR50, Appendix B and will carry out appro-
priate audits and surveillance to satisfy itself that the
contractors are properly executing their Quality Assurance
Programs.
Figure D.2.1, “"Nuclear Department Management Organization,"
shows the overall PP&L organization that is dedicated to
. the Susquehanna Project. Figure D.2.2. "Nuclear Quality

G Assurance Functional Organization," shows the breakdown of.

NQA in terms of the activities performed.

The PP&L Nuclear Quality Assurance Organization is directed
by the Manager-Nuclear Quality Assurance. Since the

. Manager-Nuclear Quality Assurance reports directly to the
Senior V.P.-Nuclear, the Nuclear Quality Assurance Organi- ]
zation reports separate from those.line organizations
responsible for the cost, schedule, and production of the
Susquehanna Project during its Design, Procurement, and
Construction phases. The responsibility for the Quality
Assurance on the start-up and operations phase of this
project will also remain with the Nuclear Quality Assurance
Organization.

The Manager-Nuclear Quality Assurance has reporting to
him/her a Resident Nuclear Quality Assurance Engineer

(RNQAE), and Assistant Manager-NQA-Engineering and Procure-
ment. The RNQAE and his staff will monitor and audit the
site functions of PP&L, the Contractors, "and Sub-contractors.-
The Assistant Manager-NQA-Engineering and Procurement and
staff will monitor and audit the home office and/or fabrica-
tion facilities functions of PP&L, the Contractors, vendors, :
and subcontractors.

D.2-1 °
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The Manager-Nuclear Quality Assurance has supplemented his
staff with the personnel from Quality Assurance Consultants
during the initial project phase and may do so during peak
loading periods. 1In such cases, these consultant's person-
nel will report directly to the Manager-Nuclear Quality
Assurance, his staff or his supervisors. They will perform
this work to" the PP&L quality assurance program requirements.
They have been utilized for such areas as: training,
document review, records system, program development, and
auditing.

Quality Assurance Program

The Quality Assurance Program of Pennsylvania Power & Light
Company and its Principal Contractor as described in this
Appendix will be carried out in accordance with written
policies, procedures, and instructions. The Quality
Assurance Program for the Susquehanna Steam Electric
Station Units 1 and 2 will be responsive to, and meet the
intent of 10CFR50, Appendix B. The Pennsylvania Power &
Light Company Quality Assurance Program will be augmented
by a Quality Assurance Manual. Those systems, structures
and components covered by the Quality Assurance Program are
identified in Table D.2.1.

Design Control

Responsibility for executing design and design change

control is being delegated to the Principal Contractor.

The .Applicant will audit the design control of the Principal °
Contractor and the Nuclear Steam Supply System Contractor
through the Principal Contractor. '

Although there is a mutual concern by affected contractors
for all points of interface, responsibility for design
control at such points has been assigned to Bechtel Corpora-
tion with audit by Pennsylvania Power & Light Company.

Procurement Document Control

Responsibility for procurement document control is being
delegated to the Main Contractors (General Electric Company
for the Nuclear Steam Supply System, and Bechtel Corporation
for Balance-of-Plant). The Applicant will audit the
procurement document control functions of the Principal
Contractor and the NSSS Contractor through the Principal

Contractor.

D02_2
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Instructions, Procedures, and Drawings

Activities affecting quality will be prescribed by docu-
mented instructions, procedures, or drawings appropriate to
the circumstances. Audit of the instructions, procedures,
and drawings of sub-contractors will be performed by the
Main Contractors and documentary evidence that such ‘audits
were performed will be available for applicant review.
Pénnsylvania Power & Light Company will audit the Principal
Contractor. . )

Document Control .

Measures will be established to control the issuance.of
documents, such as instructions, procedures, and drawings
including changes thereto, which prescribe activities
affecting quality. Audits will be conducted by the Appli-
cant to assure that document control measures are being
implemented. .

When applicable, suppliers will be required to maintain
document control systems to assure that documents, includ-
ing changes, are reviewed for adequacy and apptoved for
release by authorized personnel and are distributed to and
used at the location where the prescribed activity is
performed.

Control of Purchased Material, Equipment, and Services ’

Measures shall be established to assure that purchased
material, equipment and services conform to the require-
ments of the purchase specifications. These measures shall
include provisions, as appropriate, for source evaluation
and selection, objective evidence of quality furnished by
the contractor or sub-contractor, inspection at the con-
tractor or sub-contractor source, and examination of
product upon delivery. The Main Contractors shall audit
the performance of his sub-contractors and documentary
evidence that such audits were performed will be available
for Applicant review. The Applicant will also audit the
Quality Assurance programs of sub-contractors.

Identification and Control of Material, Parts, and Components

Appropriate requirements will be established to assure
identification and control of material parts and components.
The Applicant's Quality Assurance Program will provide for

a check of this item in review of procurement documents.

D¢2—3
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” ) The Applicant will perform periodic audits of the proce-
dures of its Main Contractors regarding the identification
and control of materials, parts, and components, including
. partially fabricated assemblies,

For sub-contractors, audits will be conducted by Main
Contractors.” The Applicant will review documentary evi-
dence that .such audits were performed and will make periodic
audits of his own.

" D.2.9 Control of Sbecial Processes

Y
The Applicant considers "Special Processes" as those
requiring the use of specific procedures, qualified person-
nel, and equipment where specified by code, standard, or
contract. Design control procedures will be followed to
provide for identification of areas requiring such special
processes, Special processes will be controlled by the use
of documented procedures. Personnel performing special
processes will be qualified in accordance with documented
procedures.

D.2.10 Inspection

0 A program will be established for the periodic and final
inspections of vendor and field work to verify conformance
with specifications, instructions, drawings and procedures.
The inspections will be performed by individuals other than
those who performed the activity being inspected.

Audits will be conducted of the inspection program and
documentation of the Main Contractors. Audits of sub-
contractors will be the responsibility of the Main Contrac-
tor involved. The Applicant will review audit reports and
will conduct audits of his own.

Inspection during the construction stage will be performed
by Bechtel Corporation. Such activities will be periodi-
cally audited by the Applicant's Quality Assurance personnel.

.

D.2.11 Test Control

The Applicant's Quality Assurance Program requires Principal
Contractors to include the designation of appropriate tests
to be performed at specific stages of fabrication or
construction. Tests will be conducted by the vendor or
constructor, as required, and will be audited by the
Principal Contractor.

D02-4
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‘Calibration of Measurement and Test Equipment
L)

The Applicant's Quality Assurance Program will require that
tools, gauges, and instruments will be calibrated to
standards traceable to the National Bureau of Standards or
other recognized national authority. Data will be avail-
able during fabrication or test and audited by appropriate
contractor.

Handling, Storage, Shipping,- and Preservation

The Applicant's Quality Assurance Program will require
written instructions and procedures for special handling,
storage, shipping, and preservation requirements.

Inspection, Test, and Operating Status

Initial responsibility- for documenting inspection and test
status will rest with the.vendor during fabrication.
Proper performance of this function will be audited by .
Principal Contractors to assure that measures were estab-
lished to indicate by the use of markings (stamps, tags,
labels,. or route cards) or by the use of other suitable
means, the status of inspection and test performed upon
individual items. Audits will be conducted by the Appli-
cant and evidence of audits performed by Principal Contrac-
tor will be made available for review.

In the field, test and operating status will be indicated
by procedures provided for in Bechtel Corporation's Quality
Assurance Program. Audits will be conducted by the Appli-
cant to assure that measures were established to indicate
the status of plant operating equipment and that provisions
were provided for tagging equipment, such as valves and
switches, when necessary to prevent inadvertent operation.

" Nonconforming Material, Parts, or Components

Initial responsibility for the identification, documenta-
tion, segregation and disposition of nonconforming material,
parts, or components will rest with the fabrication facility
or plant site as appropriate. Audit responsibility will
rest with Principal Contractor. Deviation reports will be
available for review by the Applicant who also will conduct
audits of vendor facilities and the construction site.

Doz—s
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Corrective Action

The Applicant's Quality Assurance Program requires Princi-

pal Contractor and Applicant to establish measures that

will identify and correct significant conditions adverse to.
quality. The corrective action system shall provide for
determining that the specified corrective measures have

been implemented and the effectiveness of the corrective
measures. Procedures will be in effect for the communica-

tion of significant conditions adverse to quality, the .
cause of the condition, and the corrective action taken to

the appropriate levels of management in the project.

Audits will be conducted by Principal Contractor to assure
that vendors have an effective corrective action system and
the Applicant will audit the Principal Contractor for
review evidence of vendor audit and determine that the
corrective action system of the Principal Contractor are
effective. Internal applicant audits will determine the
effectiveness of the Applicant's corrective action system.

Quality Assurance Records

Portions of the Quality Assurance Program listed in the
preceding pages will.be identified and documented to
demonstrate that appropriate codes, standards, and regula-
tory requirements were observed, specified materials were
used, correct procedures were utilized, and that inspec-
tions and tests show that the finished parts and components
meet, the applicable specifications for safe and reliable
operation. These records will be available so that any
required items of information will be retrievable for
reference. These records will be maintained during the
life of the operating license.

Those quality-related records generated at the construction
site will also be accumulated and maintained by the con-
structor's Quality Control group throughout the ‘course of
construction activity. The constructor-maintained records
will be available for,review and audit by the Applicant.

Audits

The Applicant's Quality Assurance Program will provide for
audits to assure effective implementation of the program
and that deficiencies are corrected. The Applicant will
regularly audit the Quality Assurance program of Bechtel
and through Bechtel the Applicant will audit the Quality
Assurance program of General Electric and will selectively

D.2-6
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audit their subcontractors. Bechtel and General Electric, ’
in turn; will have the responsibility for audit of the
Quality Assurance program of their subcontractors. Docu-
mentary evidence that such audits were performed w:.ll be
available for review by the Applicant.

D02-7 ’
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Summary Q-List

I. Civil-Structural

Reactor Building

Primary Containment

Diesel-Generator Building

Control Room Area

Structures housing critical pumps

Diesel Fuel Storage Facilities

Structures and Supports for Nuclear Class I and Nuclear Class II
System Components

Spent Fuel Pools

II. Mechanical

Reactor Assembly

Fuel Assembly
Reactor Vessel

: Reactor Vessel Support

m Reactor Vessel Stabilizer
Shroud and Shroud Support, including Core Spray Sparger
Core Spray Line
Core Support

’ Top Guide
y Orificed .Fuel Support

Feedwater Sparger ’
Control Rod including Velocity Limiter
Control Rod Drive °
Control Rod Drive Housing and Guide Tubes
Control Rod Drive Housing Support
Temporary Control Curtains
Jet Pump Assembly
Steam Separators and Dryers

Nuclear Boiller System

Reactor Vessel Safety-Relief Valves
Main Steam Line Flow Restrictors
Main Steam Piping up to and including Isolation Valves
Main Steam Line Suspension
» Selected Instrumentation

D02-8
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"Reactor Recirculation System
LY

Recirculation Pumps
Recirculation Valves
Recirculation Piping
Recirculation Piping Supports
Selected Instrumentation

Control Rod-Hydraulic System

Insert/Withdrawal and Scram Discharge Piping
Scram Discharge Volume and Instrumentation
Hydraulic Control Units

Master Flow Control and CRD Return Line '

Standby Liquid Control System

Standby Liquid-Control Tank

Accumulator

Pumps

Explosive Valves -
Selected Instrumentation

Selected Piping, Valves and Supports

Neutron Flux Monitoring

Source Range Monitors/Intermediate Range Monitors and Drives
Power Range Monitors

Incore Housing and Guide Tubes

TIP and Shear Valves

Residual Heat Removal System

Heat Exchangers

Pumps

Selected Instrumentation

Selected Piping, Valves and Supports

RHR Service Water System

RHR Service Water Pump
RHR Service Water Piping, Valves and Supports
Selected Instrumentation

Core Spray System

Core Spray Pumps
Selected Instrumentation
Selected Piping, Valves and Supports

D.2-9
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@ ) High Pressure Coolant Injection System

HPCI Pump -

HPCI Turbine

Selected Instrumentation

Selected Piping, Valves and Supports

Reactor Core Isolation Cooling SystemA

RCIC Pump

RCIC Turbine

Selected Instrumentation

Selected Piping, Valves and Supports

Primary Containment and Reactor Vessel Isolation Control System

Trip System A and B .
Isolation Initiation Instrumentation

Incident Detection Circuitry

Core Standby Cooling Systems Initiating Channels and Logic
Automatic Depressurization System Initiating Channels and Logic

\0, Reactor Water Cleanup System

Piping, Valves, Supports and Instrumentation within Primary
Pressure Boundary

. Service Water .Systems

Serving Engineered Safeguards Equipment

Reactor Building Recirculation System

Fans

Duct Work and Pipe including Reactor Building Vent
Valves and Dampers

Selected Instrumentation

Standby Gas Treatment System

Fans and Filters

Duct Work and Pipe .
Valves and Dampers

Selected Instrumentation

D.2-10
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‘Cooliné System for:

RCIC, HPCI, RHR and Core Spray Rooms

Control Room Ventilation Supply System

Emergency Switchgear Room Ventilation

ReactorwBuilding Isolation Control System

Primary Containment Atmosphere Control System through Isolation Valve

Reactor Building Crane

Electrical

Standby AC Power Supply and Associated Distribution System

Standby Diesel Generators and Associated Auxiliary Systems'

4 kV Engineered Safeguards Switchgear

480 V Engineered Safeguards Load Centers and Motor Control
Centers .

Control Boards Associated with the Standby AC Power'Supply

System h

125/250 V and 24 V DC Power Supply and Distribution for Safety-Related
Equipment ’

Batteries and Chargers
DC Distribution Panels and Motor Control Centers Supplying
Safety Related Equipment

Primary Containment Electrical Penetrations

Control Room Panels (Safety Related Portions)

Local Panels and Racks (Safety Related' Portions)

D.Z-ll 4
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@ D.3 BECHTEL POWER CORPORATION QUALITY ASSURANCE PROGRAM
] )

D.3.1

D03.2

Introduction

The Bechtel Nuclear Quality Assurance Manual,. (hereafter
referred to as NQAM) is the basis for the quality. assurance
programs on Bechtel Power Corporation nuclear projects.

The guidelines for implementing and maintaining the Bechtel
Quality Assurance program are to be contained in this
document. .

The general purpose of this quality assurance program is to
assure that materials, equipment, and workmanship conform
to high standards of quality consistent with public safety
and plant reliability. Documentation will be provided by
the quality assurance program to confirm that the require-
ments are met,

This subsection described the policies, practices, and
procedures to be followed by Bechtel in implementing and
maintaining an effective, documented quality assurance
program during the design, procurement, and construction
stages of the Susquehanna Steam Electric Station units 1

and 2.

The Quality Assurance Program herein described applies to
those safety related essential structures, systems and
components for which Bechtel has responsibility for design,
procurement, installation or construction. It does not,
unless specifically stated, encompass the quality assurance
or quality control participation of other organizations.,

Responsibilities and authorities of the organizations and
individuals involved in the Bechtel quality assurance

program will be defined and the major structures, systems,
and components covered by this program will be identified.

Organization

The organization employed for implementation of the Bechtel
Quality Assurance Program is shown in Figure D.3.1l. The
program covers three main phases of the project, namely:
Design, Procurement, and Construction. The personnel
having quality assurance related functions are listed for
each phase, ‘

Do3-1
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A. ' Design Phase

Project Engineering Team

Quality Engineers

Quality Assurance Engineers

Chief Engineers and their Technical Staffs
Engineering Manager

Quality Assurance Manager

Quality Assurance Supervisor

Materials and Quality Services .

B. Procurement Phase

Project Engineering Team

Quality Engineers

Quality Assurance Engineers

Chief Engineers and their Technical Staffs
Engineering Manager

Quality Assurance Manager

Quality Assurance Supervisor

Materials and Quality Services -
Supplier Quality Representatives

c. Construction Phase

Project Engineering Team
Quality Assurance Engineers
Chief Engineers and their Technical Staffs
Engineering Manager
< Quality Assurance Manager
Materials and Quality Services
Quality Assurance Supervisor .
Quality Control Engineers
Field Engineers
Chief Field Quality Control Engineer

The authority and duties of the personnel involved in the
various phases of the quality assurance program are described
in subsections D.3.2.1 through D.3.2.10,

D.3.2.1 Project Organization and Functions

The Project Manager is responsible and has the
authority for project direction and coordination
based on Applicant requirements, and Bechtel
policies and procedures. Figure D.3.1 shows the
project organization. The Project Manager is the
leader of Bechtel's project team which includes
the Project Engineer, Project Construction

D.3-2







R _ [ ) SSES @

m ) " * Manager, Cost and Schedule Supervisor and repre-
sentatives from other Bechtel groups as required.
He provides the necessary direction to the
project team to achieve satisfactory quality,
cost and schedule performance. The Project
Quality Assurance Engineer coordinates with the
Project Manager to achieve conformance to the
specified requirements of the Quality Program.

The Project Manager is responsible for the
implementation of the quality Program by the
designated departments and for ensuring that
quality related activities are in conformance - :
with the project quality assurance program.

Quality related matters regarding the QA Program
and the associated documented policies, proce-
dures, and instructions will be coordinated
directly through the Project QA Engineer (PQAE)

as the prime formal contact.

D.3.2.2 Project Quality Assurance

The Project Quality Assurance Program is defined

. by the Safety Analysis Report, NQAM and the ’

0 Applicants requirements. The Project Quality
Assurance Engineer (PQAE) is responsible for
interpreting the program and verifying its
implementation by the applicable groups (i.e.,
Engineering, Construction and Procurement). One

. . or more Quality Assurance Engineers may assist

the PQAE in carrying out his responsibilities.
Quality Assurance Engineers are located in the
home’ office and at the jobsite. The PQAE is
assigned by and receives functional administra-
tive direction from the Division QA Manager and
coordinates with the Project Manager. The PQAE's
functions include:

1, Review of Project plans and schedules for
quality related activities to assure timely
and effective implementation of the Quality
Program’ for the Facility.

2. Coordination of the establishment of the
Project Quality Assurance Program.

3. Representing the Project as primary spokesman

for the project on quality assurance matters.
This includes direct communications to the

Do3'—3






applicant, General Electric, and other
Bechtel departments on matters relating to
the Project Quality Assurance Program.

4, Overall surveillance of the Project Quality
Assurance Program and coordination of
Project Quality Assurance Program interfaces
of Engineering, Procurement and Construction. °

5. Monitoring and auditing to determine conform-
ance to the quality related functions and
keeping the cognizant QA Supervisor. and the
Project Manager informed of the status and
adequacy of quality program and its imple-~
mentation.

6. Providing periodic reports to the Division

: QA Manager, Project Manager and the appli-
cant evaluating the status and adequacy of
the Project Quality Assurance Program and .
its implementation of any problems requiring
special attention including recommendations
for corrective action.

7. Review of quality related project documents.
This review is to assure that the project
instructions and procedures are consistent
with Bechtel quality.assurance policy and
project commitments related to quality
. assurance,

8. The authority to stop-work when warranted.”

9. Assure that the project establishes and
maintains an effective system for control,
storage and retrieval of quality documenta-
tion,

10. Approve conditional releases for installa-
tion of nonconforming items at the jobsite.

D.3.2.2a Project Engineering ,

A Project Engineer is assigned ‘to the project and
provides project direction to the discipline
groups and is responsible for the conduct of
engineering on the project. The Project Engineer
may be assisted by one or more Assistant Project
Engineers. The Project Engineer, Assistant

D.3-4
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Project Engineers, Project Quality Engineer,
Group Leaders, Group Supervisors, engineers,
designers and draftsmen comprise the project
engineering team. The Project Engineer is

assisted in the implementation of the Engineering .

Quality Program by Project Quality Engineer(s).
Figure D.3.1 illustrates the Project Engineering
Organization. The Project Engineer is assigned a
team of engineers, designers and draftsmen from
the various disciplines by the Chief Engineers.
This team is responsible for all Bechtel engineer-
ing design work performed by the project, and for
checking functions performed on the project.
Special design support is furnished to the
project by specialty groups. Design work con-
ducted off the project by Bechtel is subjected to
the same degree of. checking and control as that
conducted on the project.

The Project Engineer (supported by the'Project
Engineering team) responsibilities include:

1. Assuring that drawings, specifications,
procedures and instructions produced by the
project conform to applicant's requirements,
Bechtel standards, applicable industry codes
and standards, regulatory agency requirements
and the design bases and criteria as defined
in the Safety Analysis Report. )

2, Preparation of drawings and specifications
which constitute the engineering design.

3. Conducting work in accordance with Engineer-
ing Procedures approved for the Projeét.

4. Preparation of specifications for, and
evaluation of, proposed supplier and subcon-
tractor quality assurance programs.

5. Establishing the need for Procurement
Inspection coverage, and reviewing results
of -same.

6. Initiating design changes, reviewing and
approving design change requests, and
approving "repair" or "use as is" disposi-
tions of nonconformances.
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7. Reviewing supplier and subcontractor draw-
ings, procedures, test data, manuals and
reports as specified.

8. Establishing the test requirements required
to demonstrate that supplied or procured
items will perform satisfactorily.

The Project Quality Engineer coordinates quality.

functions with the: engineering team as outlined

in the NQAM Section I, Number 7, paragraph 3.3.

His responsibilities also include:

1.  Coordinate the preparation, review, and
approval of project engineering prepared
procedures (e.g., EDPI) for quality related
activities as required to supplement Engi-
neering Department Procedures (EDP) author-
izeﬁ for use on the project.

2. Identification on the Project, in a timely
manner, of quality related engineering,
procedures required to conform to require-

" ments of the NQAM.

3. Indoctrination and training of engineering
spersonnel in the use of applicable quality
related engineering procedures. )

4, Review and acceptance of the Quality Assur-~
ance Program and quality documentation
requirements specified in procurement

"docunents for Q-listed items.

5. Monitoring the design verification.
6. Monitoring engineering reviews of vendor
inspection reports, nonconformance reports

and audit reports.

7. Review and acceptance of the supplier and
subcontractor quality assurance programs.

Chief Engineers

The Bechtel organization provides a chief engineer
for each discipline (e.g., civil, mechanical,
etc.) to provide technical support and coordina-
tion of the engineering design supervisors.
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D.3.2.4

D.3.2.5

D.3.2.6

D.3.2.7

The chief engineers provide independent documented

review for all items on the design control check
lists. In so doing, they coordinate and assure
necessary technical review by specialists and

consultants. Chief engineers may delegate review.

to qualified specialists on their staffs.

Engineering Managér

The Engineering Manager provides management
guidance and surveillance of nuclear project
engineering activities. His/her QA-related
functions iInvolve verification through project:-
reviews that project engineering is carrying out
its QA responsibilities as well as other design
responsibilities.

Quality Assurance Manager

The Quality Assurance Manager is responsible for
overall direction of the quality-assurance
program including formulating and implementing
policy, administration, and coordination of the
program and administrative and technical supervi-
sion of the quality assurance engineers. He/she
1s responsible for providing overall coordination
of engineering, procurement and construction
departments in quality assurance activities to
effectively implement the program.

Quality Assurance Supervisor

The Quality Assurance Supervisor reports to and
assists the Quality Assurance Manager in carrying
out and implementing all activities related to
the quality assurance program. His/her responsi-
bilities include coordinating and assigning QAE,
reviewing and evaluating project quality assur-
ance programs., He provides the independent
channel for QAE communication to management,

Materials and Quality Services

The quality assurance aspects of metallurgy and
welding activities are coordinated by Materials
and Quality Services. Their function includes
preparation of specifications and procedures for
materials and nondestructive testing plus provid-
ing technical consultation and guidance for
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engineering, procurement, and construction. 1In
addition, they provide welding and inspection
training sexrvices at the jobsite.

Supplier Quality Representatives

The Supplier Quality Representatives are respon-
sible for shop qualification inspections, in-
process inspection of work in suppliers' shops, .
checking of documentation and final inspection
and release of equipment. Their activities are
carried out in accordance with the Procurement
Inspection Department Manual as supplemented by
the drawings, specifications, and additional
instructions provided by engineering.

Chief Field Quality Control Engineer

The Chief Field-Quality Control Engineer's
responsibilities include:
1. Preparation and maintenance of the Field
Inspection Manual (FIM) and Quality Control
" Notices Manual (QCNM).

2, Review and approval of special project
quality control procedures and dinstructions.

3. Hiring and training and assigniﬁg quality
control quineers.

4, Overall responsibility for preparation and
‘release of Master Inspection Plans.

5. Performance evaluations and initiation of
salary actions for the Project Quality
Control Supervisor and Project Field Quality
Control Engineer.

Project Construction

A Project Construction Manager is assigned to the
Project and is responsible for the project field
construction performance, for performance of
construction activities in accordance with the
design requirements (as established by Project
Engineering) and implementing the QA Program at
the jobsite.
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Quality Control related matters regarding field
procurement, field engineering and construction
activities will be controlled by the Project

Field Quality Control Engineer who receives
functional and administrative direction from the ".
Division Chief Field Quality Control Engineer,
located in San Francisco, home office.

The project construction organization is shown in
Figure D.3.1. The Project Construction team
leaders include the Project Construction Manager
who provides project direction to the other team
leaders; Project Superintendents who are in
direct charge of the crafts; Project Field
Engineer who supervises the performance of field
engineering including technical direction and
surveillance of the work,

The material supervisor is responsible for normal
receiving inspection and storage of material and
equipment prior to installation.: He/she performs
his duties in accordance with the NQAM, the field
procurement procedures, and additional instruc-
tions provided by engineering.

The Project Field Quality Control Engineer
coordinates with the Project Construction Manager
to achieve conformance to the specified require-
ments of the Quality Program. The Project Field
Quality Control Engineer's responsibilities
include: .

1. "~ Jobsite quality verification inspection and
documentation.

2, Administering the nonconforming material
control system and verifying remedial
actions.

3. Preparation of jobsite Quality Control

documentation and maintenance of Construc-—
tion Quality Control records.

4. Surveillance of subcontractor's quality
programs.

5. Technical direction of work of testing énd

calibration laboratories and inspection
subcontractors.
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6. Reviewing field Material Requisitions and
subcontracts for Q-listed items.

7. Performance of receiving inspection.

8. Review of supplier and subcontractor quality
*  verification documentation package for
completeness and traceability to the item
(or items).

9. Review of construction activities including
subcontractors and utilizing his stop work
authority if conditions warrant.

Quality Assurance Program

The quality assurance program covers all phases of the
project including engineering, procurement and construction
from initial design development through acceptance by the
client. Policies, procedures and instructions for the
Quality Assurance Program are documented in the Bechtel
Nuclear Quality Assurance Manual and supplemented by the
Field Inspection Manual, Quality Control Notices Manual,

the Procurement Supplier Quality Department Manual, and the
Bechtel Quality Assurance Manual for ASME Nuclear Components.

The scope of the Bechtel quality assurance program is

defined by the Q-List which is a list of essential items
requiring quality assurance coverage. Since the Q-List is

a working document and therefore will be updated period-
ically to give more detail, a basic Q-List in sufficient
detail to show the general scope of the Bechtel QA program

for Susquehanna Steam Electric Station is shown in Table D.2.1.

The following basic principles are applied in the accomplish-
ment of the quality assurance program:

The project engineering team has primary responsibil-
ities for quality in the design phase.

Vendors and subcontractors have primary responsibil-
ities for quality of materials, equipment, and ser-
vices furnished by them. -

The Bechtel project field organization supervised by
the project superintendent has primary responsibility
for quality of construction performed directly by
Bechtel.

Ay
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One or more levels of inspection or checks are provided
as"required within the organization having primary
quality responsibilities.

The quality assurance program provides for at least one
level of monitoring and verification by individuals not
under the direct control of the group having primary
responsibility for quality (e.g., the quality assurance
engineer surveys construction, Bechtel Supplier Quality
Representatives survey vendors, etc.). Beyond this,
quality assurance audits of engineering and field opera-
tions are carried out under the direction of the quality
assurance supervisor.

D.3.3.1

Design Control

Several levels of design review and approval are
applied to significant design aspects of Bechtel
work. These standard practices include:

Checking and review by design and engineer-
ing level personnel within the project
engineering team having technical qualifica-
tions comparable to those of the engineer or
designer who originated the work.

Review and approval by the originating
engineer's design supervisor.

Review by the project engineer.

Review and approval by the appropriate chief
“engineer of selected design drawings, speci-
fications and documents.
For structures, systems and components on the
Q-List for which Bechtel has design responsibility,

additional design control measures are implemented.’

A Design Control Checklist is prepared which
identifies drawings, specifications, and other
data (including the Q-Lists) which must be
reviewed by Chief Engineers or technical special-
ists under the Chief Engineer's direction. The
Design Control Checklist is agreed on by the
project engineer and the cognizant Chief Engineer
soon after initiation of the project. When
periodic design reviews are deemed necessary,
chief engineers and the Project Engineer agree on
appropriate schedules and procedures. When an
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item identified in the Design Control Checklist
has been completed, the cognizant Chief Engineer
will have a final review and monitoring performed
and execute a design control approval signifying
that the necessary initial, periodic, and final
review and monitoring work has been completed and
the item is satisfactory from the standpoint of
quality assurance requirements. Specifications,
design and interface information and systems
criteria developed- by the nuclear steam system
supplier are submitted by the supplier to Bechtel
for review. Drawings, specifications, and :
procurement packages are also routinely submitted
to the client for appropriate review.

The project engineering team employs several
documents to establish requirements for the

‘project. These documents include or incorporate

applicable NRC regulatory requirements and design |
bases as proposed by the license application and
accepted by the NRC, basic client-furnished data l

defining plant requirements, basic engineering
data amplifying the basic client~directed project
data, NSSS supplier furnished criteria and data,
project criteria and Bechtel design guildes,
standard specifications and data sheets.,

Procurement Document Control

Technical aspects of procurement documents are
prepared by the project engineering team in
accordance with the procedures described in
subsection D.3.3.1. Appropriate vendor quality
assurance program requirements are incorporated
in the procurements documents. Provisions are
made for periodic and final inspection in vendor
shops as appropriate. All procurement, whether
carried out by home office procurement depart-
ment, or the field procurement organization,
employs specifications and quality assurance
requirements established by the project engineer-
ing team.

Instructions, Procedures and Drawings

General procedures for carrying out engineering,
procurement, and construction are contained in
the following manuals and documents:
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ﬁ ) " ’ Nuclear Quality Assurance Manual defining
responsibilities and outlining quality
assurance activities and procedures., ’

Field Inspection Manual describing require- -.
ments and procedures for field inspection.

*  QC Notices Manual supplements the standard
procedures contained in the Field Inspection
Manual.

Procurement Supplier Quality Department . I
Manual containing shop inspection instruc- i
tions, guidelines and procedures. .
\
|
|

The Bechte% QA Manual for ASME Nuclear |
Components establishes requirements for the

control of quality for work performed in

accordance with the requirements of the ASME

Boiler and Pressure Vessel Code, Section III.

Field Procurement Procedures specifying
field purchase instructions for field

purchases.,
0 Bechtel general and technical engineering
standards including division engineering

standards which establish selective criteria,
guidelines and standards for station design.

. . These are supplemented by specific instructions

and procedures which may be prepared by engineer-

ing, obtained from vendors, or prepared by

venddbr, subcontractor, or Bechtel construction

personnel as required. When appropriate, such

instructions and procedures are reviewed and

approved by the project engineering team and |

Bechtel specialists.
|
\

N - D.3.3.4 Document Control

The review and approval of design documents is
covered in the "Design Control" section. Approved
drawings and specifications are promptly issued

to individual organizations and individuals
performing the work and to those responsible for
inspection. Changes made by the project engineer-
ing team or proposed by field engineering to
approved drawings are reviewed and approved by

the project engineering team in accordance with
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procedures for review of the initial issue.

Where significant changes are involved, review by
cognizant Chief Engineers and/or technical
specialists is. performed.

The project field organization is responsible for
implementation of a field procedure that will
control the distribution of approved drawings and
assure that obsolete drawings are voided or
destroyed.

The quality assurance engineer will monitor field °
engineering activities to verify that field

engineering changes are reviewed and approved by
the project engineering team. He will also make
spot checks to assure that a drawing control log
is being maintained and that only current design

* documents are in use.

'

Control of Purchased Material, Equipment and

Services

The Bechtel quality assurance program includes a
comprehensive system to assure that purchased
material, equipment and services conform to the
procurement documents. , The program provides for
evaluation of vendor's quality assurance program
and preparation of procurement specifications
incorporating quality assurance requirements.
The quality assurance requirements include an
appropriate vendor quality assurance program,
purchaser surveillance as required, vendor
preparation and maintenance of appropriate test
and inspection records, certificates and other
quality assurance documentation and vendor
submittal of quality control records considered
necessary for purchaser retention to verify
quality of completed work.

Bechtel Supplier Quality Representatives review
and verify vendor quality assurance records and
prepare reports documenting vendor data not
submitted to purchaser. Where Bechtel shop
inspection is performed, a final inspection of
the finished item is carried out in the vendor's
shop prior to release for shipment; Bechtel field
procurement procedures provide for receipt
inspection by the material supervisor on all
materials and equipment delivered to the jobsite.
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For significant items or materials which form
parts of Q-List system, Bechtel field quality
control engineers carry out an independent
receipt inspection and prepare receiving reports
which supplement receiving reports required by
standard field procurement procedures. . Bechtel
procurement procedures also provide for periodic
audits of vendor quality assurance activities as
appropriate,

Identification and Control of Materials, Parts
and Components

As it applies to vendors, appropriate require-
ments for identification and control of mate-
rials, parts and components will be established
through review of .the vendor's quality assurance
program and procedures agreed to prior to bid
award. Bechtel field procedures and practices
incorporate measures for material control,
including segregation of nonconforming items, and
for marking and identification as required.
Traceability will be accomplished where required
by code, standard, or specification. In other
cases, measures such as physical separation or
appropriate marking procedures are used to
identify and control materials or components of
specific type, specification, class, etc.
Positive control of nonconforming items will be
maintained by suitable markings and/or segrega-
tion (see subsection D.3.3.13).

Control of Special Processes

Use of qualified procedures and application
thereof as required by established codes and
standards will be rigidly enforced on all Bechtel
vendors, subcontractors and Bechtel personnel.
For other special processes identified by equip-
ment suppliers or project suppliers, project
engineering, or field engineering and approved by
appropriate personnel in the organization which:
identified the process. Personnel performing
such operations will be trained and carefully
supervised by personnel familiar with the specific
process.
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Inspection

Bechtel performs periodic and final inspection of
vendor work as. described in subsection D.3.3.5.
This is normally performed by Supplier Quality
Representatives; however, in special cases
engineering personnel participate in such‘'inspec-
tions. Inspection practices normally include
witnessing of tests, as appropriate, and require-
ments for vendors to accept mandatory hold-points
where, in the opinion of Bechtel inspectors, work
should not proceed without prior examination by
the Bechtel inspector. ’

For field operations, in-process and final
inspection of activities affecting quality are
carried out in accordance with inspection plans

‘under direction of the Chief Field Quality

Control Engineer,

Test Control .

Supplier and subcontractor test operations,
including procedures as appropriate, are reviewed
in accordance with procurement procedures. In

the field, certain test operations are carried

out by the construction organization in the

course of plant construction. Construction tests
are normally performed in accordance with standard
construction practice or via specific test
procedures as specified by the project engineering
team, Results of required tests are documented.

Calibration of Measurement and Test Equipment

Vendor procedures for control of measurement and
test equipment are’ reviewed as appropriate in
evaluating the vendor quality assurance program.

In the field, a standard written procedure is
followed to provide control and periodic calibra-
tion of special tools, measuring and test equipment.

Handling, Storage, Shipping and Preservation

Special handling, storage, shipping and preserva-
tion requirements are identified in procurement
specifications for vendor's work. In the field,
materials and equipment are stored in accordance
with standard procedures as well as specific
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requirements and any special procedures issued by
the project engineering team.

Procedures for handling and storage are contained
in the jobsite procedures, approved by the
project superintendent and project QA engineer
and .reviewed by the project engineering team when
applicable.

When project engineering requires special proce-
dures for handling, storage, or preservation,
these are approved by the project engineering
team.

Inspection, Tests and Operating Status

Documentation of inspections and tests is provided
by inspection reports or other records. This
documentation identifies the items that conform

to inspection and test requirements. Nonconform-
ing items are reported and tagged (see sub-
section D.3.3,13). Current practices provide for
the project field organization to develop specific
procedures for the marking, tagging, or otherwise
indicating. inspection and acceptance status of
items and/or systems.

Nonconforming Material, Parts, or Components

{

The Bechtel Quality Assurance Program provides
measures which control materials, parts or
components not conforming to prescribed require-
ments to prevent their inadvertent use or installa-
tion. Materials are physically controlled in
accordance with procedures described in sub-
section D.3.3.6. For nonconforming items which
may be made usable through rework, repair or
modification of requirements, reports are pre-
pared and submitted to the project engineering
team for resolution. Records of resolution for
these cases are prepared and incorporated in
quality assurance files.

Corrective Action

The Bechtel quality assurance program
incorporates procedures for identification and
reporting of situations which are deemed adverse
to quality. These include reports of significant
failures, ’
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malfunctions, deficiencies, deviations, defective
material, etc., that cannot be resolved at the
site and/or required management attention.
Routine occurrences or rework generally antici-
pated for the activity involved are not normally
included in the corrective action program.

For work in vendor shops, Bechtel Supplier
Quality Surveillance reports will identify these
situations. These: reports are reviewed by the
project engineering team and Bechtel procurement;
where necessary, corrective action will be taken
through the Bechtel Procurement Department.

For Bechtel work, '"Management Corrective Action
Reports" are used for the purpose of initiating
corrective action. The report is initiated
-through the quality assurance engineer. Copies
are sent to the.QA Supervisor and Quality Assur-
ance Manager.

D.3.3.15 Quality Assurance Records

Copies of all documentation pertaining to the
quality assurance program, prepared by Bechtel or
obtained from vendors and subcontractors, are
collected in project quality assurance files.
These files are available.for audit by management
and the client during the design and construction
. . period and are turned over to the client at the
’ ‘ completion of the Bechtel contract.

D.3.3.16 Audits

The quality assurance program includes the
following specific audit activities:

Audits of project engineering activities and
records by, or under the direction of, the
quality assurance manager.

Audits of vendor's quality assurance program
and records by the Bechtel Procurement
Supplier Quality Department.

Audits of project engineering and construc—
tion activities by quality assurance engineers.
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Audits of field quality assurance and
inspection activities under the direction of
the quality assurance manager.

All of the above are carried out, on a sampling
basis, periodically during the design and construc-
tion period. At the completion of construction

for systems and structures subject to the quality
assurance program, a final inspection is performed
on the work and associated quality assurance
records to assure necessary inspections and
records have been prepared and are on file. A
final inspection report is prepared confirming-
this final examination and audit.
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0 D.4 GENERAL ELECTRIC QUALITY ASSURANCE PROGRAM
. N
The General Electric Quality Assurance Program being applied to the

Susquehanna Project is defined in NEDO-11209-04A, Nuclear Energy
Business Group BWR Quality Assurance Program Description,
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