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PREAMBLE
INTRODUCTION:

Burns and Roe, Inc., as architect/engineer and constructicn manager of
nuclear power plants and associated facilities, has the responsibility to
its clients and the public at large to assure that its products are con-
sistent with corporate commitments to safety, reliability, and quality, and
in accordance with applicable codes, standards, and regulatory require-
ments.

In recognition of this responsibility, Burns and Roe, Inc. is committed to
a quality assurance program which complies with the requirements of
Appendix B to Title 10 of the Code of Federal Regulations, Part 50
(10CFR50) and the guidelines set forth in USNRC Regulatory Guide 1.28 which
endorses American National Standards Institute (ANSI) N45.2-1977. A
nuclear quality assurance program applicable to Burns and Roe, Inc. organi-
zational elements, excluding the Breeder Reactor Division, has been deve-
loped and documented in this Manual.

The Nuclear Quality Assurance Manual is comprised of 18 chapters which
correspond to the 18 criteria of 10CFR50, Appendix B. The actual proce-
dures or instructions, which implement the quality assurance program, are
tabulated in Chapter II, Exhibit 2.

To assure that the Nuclear Quality Assurance Manual is effectively meeting
its intended objectives and complies with the applicable criteria of
10CFR50, Appendix B, an annual audit is performed by representatives
assigned by the Office of the President.

ADMINISTRATION OF AND CHANGES TO THE NUCLEAR QUALITY ASSURANCE MANUAL

The Nuclear Quality Assurance Manual has evolved from quality related
policy and operational methods defined in the CORPORATE OPERATIONS MANUAL
and from applicable regulatory requirements. The Nuclear Quality Assurance
Manual will be revised and updated accordingly as elements comprising this
manual are changed.

The Manager of Corporate Quality Assurance is responsible for maintaining
the content of this Nuclear Quality Assurance Manual. User suggestions and
comments on both the form and content of the manual should be brought to
the attention of the Manager of Corporate Quality Assurance for evaluation
and further action as may be considered appropriate.

Changes to this manual will be processed and distributed by the
Administration and Management Department as de-cribed in the Preamble to
the CORPORATE OPERATIONS MANUAL.

BR 0158-A {3/76)
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CHAPTER I - ORGANIZATION

1. SCOPE

This chapter describes the organizational structure, functional
responsibilities, and levels of authority for the direction and execu-
tion of the Burns and Roe, Inc. nuclear quality assurance program. It
also outlines the organizational relationships within the corporate
structure for the assurance of quality in the design and construction
of nuclear power plants.

2. GENERAL DESCRIPTION

2.1 To support the effort required for the design and construction of
a nuclear power project, Burns and Roe, Inc. establishes a pro-
Ject organization within the Project Operations Division. In
assuming certain discrete tasks which involve analysis or studies,
the project organization may be within another Burns and Roe, Inc.
division (e-g. Power Technology). This organization is designated
as the project throughout this document. The project is supplied
with the necessary personnel from the various functional divisions
and departments including Engir-ering and Design, Construction,
Purchasing, and Quality Assurance to support project activities.

2.2 The Corporate Organization Chart, Exhibit I-1, shows that the cor-
porate organization is composed of various divisions and depart-
ments reporting directly to the President. The President is
responsible for establishing quality assurance policies, goals and
objectives, and maintaining a continuing involvement in quality
assurance matters.

2.3 The activities of Burns and Roe, Inc. organizational elements are
governed by a set of formal corporate documents in the Burns and
Roe, Inc. CORPORATE OPERATIONS MANUAL. Responsibilities assigned
to individuals or organizational elements in this Nuclear Quality
Assurance Manual are derived from the CORPORATE OPERATIONS MANUAL.

2.4 This Nuclear Quality Assurance Manual is incorporated in the
CORPORATE OPERATIONS MANUAL. The Nuclear Quality Assurance Manual
identifies those organizational elements and procedural require-
ments described or contained in the CORPORATE OPERATIONS MANUAL
that are appiicable to, and must be addressed in, a project
quality assurance plan which is developed for each nuclear power

I-1
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project. The content of this Manual, including all changes, is
prepared by the Manager of Corporate Quality Assurance, reviewed
by the Director of Project Support and Quality Assurance and other
appropriate Division Directors, and approved by the President.
Distribution and updating of this Manual {is controlled by the
Admiristration and Management Department.

2.5 Burns and Roe, Inc. policy on the assurance of quality is estab-
lished in Project Work Policy PW-006, Exhibit [-2. This Policy
delegates to the Director of Project Support and Quality Assurance
the responsibility to verify that appropriate quality measures are
prescribed, to confirm that actions prescribed are being performed
in compliance with applicable requirements, and to develop appli-
cable quality manuals.

3. QUALITY ASSURANCE ORGANIZATION

3.1 Director of Project Support and Quality Assurance

3.1.1 The Director of Project Support and Quality Assurance
reports to the President and has overall responsibility for
the quality assurance program within Burns and Roe, Inc.
as described in Project Work Policy PW-006. In addition,
the Director of Project Support and Quality Assurance
directs the following support services supplied to
projects: purchasing, cost engineering, office services
and facilities, planning and scheduling, computer services,
information systems and administrative staffing. Although
providing personnel, systems, and facilities, he is devoid
of responsibility for cost and schedule control which is
vested in the individual Project Manager.

3.1.2 Qualification requirements for the Director of Project
Support and Quality Assurance and the principal quality
assurance management positions include the following:

Director of Project Support and Quality Assurance

* Bachelor of Science in an engineering discipline

. Fifteen or more years of responsible engineering
experience of which a minimum of seven are quality
assurance

. Detailed familiarity with U. S. Nuclear Regulatory
Commission functions and regulations

. Experience in management and personnel supervision

. Extensive skill in technical report writing

o
'
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3.1.3

3.1.4

Manager of Corporate Quality Assurance
. Bachelor of Science in an engineering discipline

. Eleven or more years of responsible engineering
experience of which a minimum of three are in quality
assurance

. Detailed familiarity with U. S. Nuclear Regulatory
Commission functions and regulations

. Experience in management and personnel supervision
. Extensive skill in technical report writing

Manajer of Quality Audits, Manager of Vendor Surveillance
and Nondestructive Examination, and Project Quality
Assurance Managers

. Bachelor of Science in an engineering discipline or cer-
tification as a Professional Engineer in any state or
certification by the American Socieiy for Quality Control
as Quality Engineer

. Seven or more years of responsible engineering experience
of which a minimum of three are in quality assurance

. Familiarity with the U. S. Nuclear Regulatory Commission
functions and regulations

. Experience in personnel supervision
« Skill in technical report writing

These functional managers are classified as Supervising
Quality Assurance Engineers 1in the corporate position
structure.

The Manager of Corporate Quality Assurance is responsible
for assuring that a quality assurance program is estab-
lished and all quality affecting activities are performed
in accordance with the program. Duties of the Manager of
Corporate Quality Assurance are limited to those related to
quality assurance.

The position of Manager of Corporate Quality Assurance is
or the same organizational level as that of the individual
Project Managers who are the highest line managers directly
responsible for the performance of activities affecting
quaiity.

Tn assure proper direction of the quality assurance program
and prompt resolution of quality related problems, the

[-3
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3.1.5

Manager of Corporate Quality Assurance has the authority to
establish direct 1lines of communication, as may be
necessary, with external organizations such as contractors
and clients.

As described in Project Work Policy PW-006, authority to
stop unsatisfactory work or control further processing,
delivery, or installation of nonconforming material is
delegated to the Director of Project Support and Quality
Assurance, who has further delegated this authority to pro-
Ject Quality Assurance personnel.

3.2 Organization and Functions

3.2.1

3.2.2

3.2.3

3.2.4

The orgenizationail structure and primary functions of the
Quality Assurance Department and the function of each group
within the Department are described in the CORPORATE
OPERATIONS MANUAL. The Quality Assurance Department is
comprised of a special projects staff and three functional
groups:

+ Quality Audits
. Vendor Surveillance and Nondestructive Examination
. Project Quality Assurance

Each of these groups functions under the direction of a
manager who reports to the Manager of Corporate Quality
Assurance, who in turn is responsible to the Director of
Project Support and Quality Assurance. The Quality
Assurance Managers provide technical and administrative
direction to their groups through their respective super-
vising and lead engineers.

A description of the Quality Assurance Department is incor-
porated in the CORPORATE OPERATIONS MANUAL, which defines
the responsibilities, organizational relationships, and
duties relating to functional work assignments.

The quality assurance functions provide controls to assure
all elements of 10CFR50, Appendix B are implemented wi‘hin
the Burns and Roe, Inc. quality assurance program  ality
assurance functions are not delegated to outside organiza-
tions unless designated in contract documents.

All persons and organizational elements performing quality
assurance functions are established organizationally to
possess sufficient authority and organizational freedom to
identify quality problems, to initiate, recommend, or
provide solutions through appropriately designated
management channels, and to verify implementation of

[-4
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solutions. A1l individuals or groups who perform
verification of conformance to established quality require-
ments do not have direct responsibility for performing the
work being verified.

3.2.5 When Burns and Roe, Inc. assumes the responsibility for
directing and managing the on-site quality assurance
program, an appropriately qualified Quality Assurance
Engineer is assigned as Site Quality Assurance Manager.
This individual functions in an organizational position
carrying out the responsibility and exercising the
authority as 1is required for proper control over the
quality assurance program. Duties of the Site Quality
Assurance Manager are limited to those related to quality
assurance.

4. PROJECT ORGANIZATION

4.1 General

4.1.1 A project is established for each nuclear power project in
accordance with Project Work Policy PW-001. The Directors
of the various Burns and Roe, Inc. Divisions report to the
President, as shown in the Corporate Organization Chart,
Exhibit I-1.

4.1.2 A typical project, including supporting organizational
elements, is shown in the Nuclear Project Organization
Chart, Exhibit [-3.

4.1.3 Overall responsibility for all phases of the pr _ect, with
the exception of the independent quality verification
function, is assigned to the Project Manager who reports
directly to the Project Operations Division Director.
Included in the duties of the Project Manager is the
responsibility for assuring that all quality affecting
functions are executed in accordance with project
procedures. The Project Manager has the organizational
freedom and authority to detect problem areas in any facet
of the project and to initiate appropriate corrective
action. Engineering and design personnel are furnisheda to
the project from the Engineering and Design Division.

4.2 Engineering and Design Division

4.2.1 Burns and Roe, Inc. engineering and design effort is
assigned to the C.:ineering and Design Division. The
departments under the overall direction of the Engineering
and Design "i,1sion Director are: Engineering, Design and
Drafting, and Engineering Development and Evaluation.

4.2.2 The Engineering and Design Division is responsible for the
development of design criteria, issuance of a project cri-

[-5
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4.3

4.4

4.5

EXHIBITS:

teria document, the translation of projact requirements

into working documents, such as specifications and
drawings, and the verification of the technical adequacy of
their work.

Construction Division

The Resident Construction Manager is responsible to the Project
Manager for the proper execution of the construction of the plant
and for the project direction of all Burns and Roe, Inc. site
personnel. Under the construction management method of construc-
tion, the Resident Construction Manager coordinates and oversees
the contractors performing the work, anticipates and takes action
to correct interference and interface problems between
contractors, and as a complement to the formal quality assurance
effort, takes appropriate action to assure that the construction
work 1is performed in accordance with the contract documents.
Duties of the Resident Construction Manager include obtaining
interpretation of Burns and Roe, Inc. construction specifications
and drawings from the Site Project Engineer; liaison between
contractor, Burns and Roe, Inc. engineering, and quality
assurance; and the disposition of nonconforming material within
the limits established in applicable project procedures. The
Resident Construction Manager receives functional and administra-
tive direction from the Director of the Construction Division
through a home office Construction Division Manager.

Purchasing Department

4.4.1 The Director of the Purchasing Department reports to the
Director of Project Support and Quality Assurance.

4.4.2 The Director of Purchasing is responsible for the procure-
ment activities of the project. These duties include the
expediting of hardware items and engineering and quality
documents required from contractors.

Other Departments/Divisions

Other supporting functions, such as planning, scheduling, and
estimating, are supplied to the project by the appropriate divi-
sions or departments, in accordance with the Burns and Roe, Inc.
scope of services and as required to support the Project.

Exhibit I-1 Burns and Roe, Inc. CORPORATE ORGANIZATION CHART
Exhivit [-2 Burns and Roe, Inc. PROJECT WORK POLICY PW-006
Exhibiv [-3 Burns and Roe, Inc. NUCLEAR PROJECT ORGANIZATION CHART

[-6
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The company is committed to achieving standards of quality in all its
services to clients which will assure public safety and optimize product
reliability. Without compromising this commitment, due consideration will
be given to project budgets and client guidance.

As a minimum, the company will take appropriate measures to engineer,

design, and cause to be built into its designs a level of gquality adequate
to comply with statutory codes, Burns and Roe, Inc. engineering standards,
and contractually imposed requirements. Ir addition, £or nuclear facilities,
Burns and Roe, Inc. will comply with the appropriate portions of the Code

of Federal Regulations, the Regulatory Guic: and other nationally re-
cogni. ‘d codes or standards applying to nucle: °~ installaticns.

The prima.y responsibility for the quality of the product rests with the
individuals doing the work and with their imimediate supervisors. However,
separate people are assigned the responsibility to confirm, audit, inspect,
or otherwise verify that an activity has been correctly performed.

Procedures and organizational arrangements are established which provide
that the individual or group assigned the responsibility to confirm, audit,
inspect, or otherwise verify gquality is independent of, and has organiza-
tional freedom from, the person or group directly responsible for performing
the specific work activity. In this regard persons assigned to confirm or
review will be free to identify quality problems, to recommend solutions,
and to verify the implementation of corrective action.

Responsibilities for assurance of gquality are as follows:

a. The responsibility for the technical quality of engineering and design
work is described in Corporate Policy G-00l, "Excellence in
Engineering."”

b. The Director, Breeder Reactor Division is responsible for quality
assurance compiiance on those projects assigned to the Breeder
Reactor Division. For all other power plant projects, the Quality
Assurance Division has the responsibility tc verify that appropriate
quality measures are prescribed, to confirm that actions prescribed
are being performed in compliance with applicable requirements, and
t> develop applicable quality manuals.

C. When Burns and Roe, Inc. is performing in the role of construction
manager on other than nuclear projects, surveillance of contractors'
inspection and nondestructive examination activities will normally

B8R 0158.A (3/76) 1-8
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be performed by Construction Division personnel. When force
account work is undertaken at such sites, Construction Division
personnel will normally perform inspection of Burns and Roe, Inc.
construction work. In either case, personnel assigned to
perform these functions will be qualified formally by the
Director of the Quality Assurance Division and their activities
will be audited periodically by the Quality Assurance Division.
All other audit, surveillance, inspection, and non-destructive
examination of manufacturing and construction work will be
performed by Quality Assurance Division personnel unless
otherwise approved in writing by the President.

The Quality Assurance Division Director and the Breeder Reactor Division
Quality Assurance Manager have the authority to stop unsatisfactory nuclear
work or to control further processing, delivery, or installation of non-
conforming items. In exercising this authority, the Project Manager will
be advised of the circumstances and will be requested to take appropriate
action, including stopping work when considered necessary. The Project
Manager will proceed in an orderly manner with the action raquested. If
the responsible Division Director considers the action taken inappropriate,
the matter is to be resolved immediately in accordance with Corporate
Policy PW-004, "Resolution of Conflicts."

When appropriate, the authority granted here to the Quality Assurance
Director and the Breeder Reactor Division Quality Assurance Manager may be
delegated in writing to assigned project quality assurance personnel.

The Director, Quality Assurance Division will formally certify those who

qualify in non-destructive examination methods in accordance with applicable
standards.

The company's plans for assurance of quality are described in (1) the
Nuclear Quality Assurance Manual for nuclear power plant project compliance
with 10CFR50, Appendix B; (2) the Quality Compliance Manual for quality
verification on other than nuclear power plant projects; and (3) the
Quality Assurance Program Plan for Breeder Reactor Division proiect
compliance with 10CFRSO, Appendix B and RDT Standard F2-2.

I-9
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CHAPTER II
QUALITY ASSURANCE PROGRAM

1. SCOPE

This chapter describes how the Burns and Roe, Inc. nuclear quality
assurance program is incorporated into a project quality assurance plan
for the design and/or construction of a nuclear power plant by the
proper selection, modification, and utilization of corporate policies
and standard procedures. The quality assurance program requirements
described throughout this manual are applicable to activities performed
on safety related structures, systems, and components and the fire pro-
tection system when identified by the client (utility and applicant) in
individual Safety Analysis Reports as being within the Burns and Roe,
Inc. scope of work. The requirements of this program are applied on a
selective basis to items other than safety-related structures, systems,
and components when requested by the client.

2. GENERAL DESCRIPTION

2.1 The quality assurance program requirements, described in this
Nuclear Quality Assurance Manual, provide guidance for the pre-
paration of a prcject quality assurance plan for each nuclear
power plant in accordance with the quality assurance criteria of
10CFR50, Appendix B, and the guidelines set forth in current
applicable regulatory guides and ANSI standards. The Burns and
Roe, Inc. position with regard to specific USNRC Regulatory Guides
concerning quality assurance is indicated in Exhibit II-1l. Any
deviation from this quality assurance program description for spe-
cific plants shall be identified in the Safety Analysis Report for
the particular plant for USNRC review and acceptance. Whenever
project quality assurance plans deviate from the requirements of
this Manual due to unique project requirements, such deviations
must be approved by the Manager of Corporate Quality Assurance.

2.2 The Burns and Roe, Inc. nuclear quality assurance program is
defined in various documents that control the operations of the
company as follows:

2.2.1 CORPORATE OPERATICONS MANUAL

This Manual, approved by the President, contains corporate
policies, organization, procedures, manuals, guides, and
standards used in conducting company business. I

!

II-1 l
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2.2.2 Nuclear Quality Assurance Manual

This Manual, approved by the President, is incorporated in
Part IV of the CORPORATE OPLRATIONS MANUAL. It describes
all quality related policy and operational methods defined
in the CORPORATE OPERATIONS MANUAL and adds the applicable
regulatory elements that must be included in the Project
Quality Assurance Plan.

2.2.3 Quality Assurance Department Manual

This intra-departmental manual, approved by the Manager of
Corporate Quality Assurance, provides standard procedures
and instructions for those Quality Assurance Department
personnel assigned to a project.

2.2.4 Project Quality Assurance Plan

This plan is established to meet the requirements imposed
by the Nuclear Quality Assurance Manual. The plan is
uesiyned to suit the unique requirements of each client and
the scope of Burns and Roe, Inc. services for a project.

3. PROJECT QUALITY ASSURANCE PLAN

3.1 The project quality assurance plan is prepared by the Project
Quality Assurance Manager assigned to a specific nuclear power
project by the Manager of Corporate Quality Assurance. The plan
is approved by the Project Manager and the Manager of Corporate
Quality Assurance.

3.2 To assure that the project quality assurance plan meets the
requirements of this Manual and the appropriate criteria of
10CFR50, Appendix B, the Project Manager selects procedures from
vhe CORPORATE OPERATIONS MANUAL and Quality Assurance Department
Manual to provide control of all quality affecting work functions.
The selection of procedures is based on the scope of services to
be supplied and the general requirements imposed by this Manual.

3.3 The corporate project procedures, implementing the requirements of
this Manual, are in Part [II of the CORPORATE OPERATIONS MANUAL
and are the basis for the project quality assurance plan for a
specific nuclear power project. The procedures are supplemented,
where necessary, by instructions, plans, and checklists to meet
specific project requirements. The gquality assurance methods used
are documented in the Quality Assurance Department Manual proce-
dures and instructions.

3.4 Exhibit [I-2 provides a synopsis of the major project procedures

contained in the CORPORATE OPERATIONS MANUAL. Exhibit II-3 is a
matrix which relates these procedures to 10CFR50, Appendix B.

[I-2
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4. ELEMENTS OF THE PROJECT QUALITY ASSURANCE PLAN

4.1 Safety-related structures, systems, and components are identified
in a project criteria document for each specific project. The
Engineering and Design Division is respon.ible for preparation of
the project criteria document in accordance with procedures con-
tained in Part IJI of the CORPORATE OPERATIONS MANUAL.

4.2 The project quality assurance plan assigns the responsibility for
quality to the organization responsible for performing the work
and includes, as a basic requirement, that individuals responsible
for verifying and checking are independent of the individual or
group responsible for performing the work. In addition, design
verification, audits, and surveillance are performed by indivi-
duals or groups other than those who supervised or performed the
original design work.

4.3. To assure an orderly transfer of responsibilities for the manage-
ment and technical interfaces among the various organizational
elements, such as engineering, construction, the nuclear steam
system supplier, and the utility, an interface document is pre-
pared in conjunction with the various participants in accordance
with approved procedures. This interface dccument becomes part of
the Burns and Roe, Inc. project plan. Implementation of the
imposed roquirement is then controlled by appropriate procedures
selected from Part [II of the CORPORATE OPERATIONS MANUAL and in
the project quality assurance plan.

4.4 Corporate policy and objectives relative to assurance of quality
are contained in the CORPORATE OPERATIONS MANUAL. When new or
revised policies are issued, it is the responsibility of the
Manager of Corporate Quality Assurance to assure that this Manual
is consistent with and meets the revised requirements. On an
annual basis, the Manager of Corporate Quality Assurance directs a
documented and detailed review of the Nuclear Quality Assurance
Manual; the purpose of which is the assurance of inclusion of
revisions to requirements promulgated by the USNRC or Burns and
Roe, Inc. All changes to the Quality Assurance Manual are sub-
mitted to USNRC for review and approval prior to implementation.
Organizational changes which do not affect the program are sub-
mitted to USNRC within 30 days after announcement.

4.5 To assure that all responsible organizations and individuals are
aware that quality policies, manuals, and procedures are mandatory
requirements that must be implemented and enforced, appropriate
forewords are included in each of the elements forming a part of
the total quality assurance program. In addition, directives from
the Office of the President may be issued, when necessary, to pro-
vide specific notification of policy changes or to reinforce
existing policies.

4.6 Consistent with the contract scope of Burns and Roe, Inc. ser-
vices and as described in the appropriate sections of the Nuclear
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Quality Assurance Manual and reflected in a specific project quality
assurance plan, the Quality Assurance Department provides verificaticn that
the following major quality affecting functions are satisfactorily
accompl ished:

. The design process is accomplished in accordance with estab-
lished procedures.

. Specifications contain appropriate quality requirements.

« Contractors' quality assurance programs and procedures are
adequate.

. Contractor performance and product are supplied in accordance
with established requirements.

. Nonconformances are identified and disposition provided.

* Material receiving, inspection, and storage functions are per-
formed in accordance with established procedures.

* Surveillance of site contractor activities is performed.

* Audits of all quality affecting activities are performed on a
scheduled basis.

* A permanent plant record file is established and maintained.

4.7 Differences of opinion between quality assurance personnel and
those of other divisions or departments will be resolved at the
next higher supervisory or management level, with the Office of
the President providing final resolution when this cannot be
obtained at an intermediate level. This course of action is indi-
cated in Project Work Policy PW-004.

4.8 Changes to this Nuclear Quality Assurance Manual may be directed
by the President or be requested by division or department heads.
These changes or revisions are subject o the same review and
approval cycle as the original issue. Co .rol and distribution of
this Nuclear Quality Assurance Manual, as part of the CORPORATE
OPERATIONS MANUAL. is the responsibility of the Administration and
Management Department.

4.9 To assure that contractors contributing to the overall Burns and
Roe, Inc. efforts hase acceptable quality assurance programs,
specific requirements for these programs are contained in procure-
ment documents. These programs are subject to review prior to
contract award and are audited throughout the contract life.
Chapters IV and VII of this Manual further define this activity.

4.10 A1l quality related activities initiated both prior to and after
the submittal of the Preliminary Safety Analysis Report are sub
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ject to the controls of this Nuclear Quality Assurance Manual and
the policies and procedures established in the CORPORATE
OPERATIONS MANUAL. When Burns and Roe, Inc. is responsible for a
preoperational testing program, its activities wi!l be governed by
a2 Project Quality Assurance Plan developed in accordance with this
Nuclear Quality Assurance Manual.

4.11 To assure that all quality related activities, such as inspections
and tests, are performed with appropriate equipment and under
suitable environmental conditions, appropriate requirements are
imposed on contractors by procurement documents. In addition,
inspection and test procedures for these activities are reviewed
prior to use. Verification of conformance to procedures is per-
formed during inspections and tests.

4.12 To assure that appropriate materials, the quality of which has not
been degraded, are utilized during fabrication and construction,
requirements are imposed on contractors by procurement documents.
These requirements indicate the need for appropriate procurement,
storage, and issuance control of such expendable and consumable
items as weld rod, weld inserts, cable, lubricants, and penetrant
testing materials in a manner which precludes degradation. In
addition, on certain materiais, documented certification Iis
required prior to installation or use.

4.13 Whenever changes are made to the project quality assurance plan,
any affected safety analysis report will be revised, as necessary,
to remain current.

5. INDOCTRINATION AND TRAINING

Indoctrination and training procedures are established for those personnel
performing quality related activities. These procedures provide for
indoctrination or training in areas such as the use of manuals, procedures,
nondestructive examination, inspection, and auditing methods. Training
programs and procedures are ceveloped based on published industry
standards, such as SNT-TC-1A, ANSI N45.2.6, and ANSI N45.2.23, when such
standards are available. As new or revised standards become available,
they will be reviewed for applicability and, where appropriate, incor-
porated into indoctrination and training procedures. Proficiency of per-
sonnel performing quality affecting activities is assured by retraining,
reexamining, and recertifying.

Training sessions require doci 1entation which, as a minimum, includes the
objectives, content of each Jlesson, list of attendees, instructor,
location, and date of performance.

J1I1-5_
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6. COMPUTER CODES

6.1

6.2

6.3

Computer codes used during the design and engineering effort on a
project are gnverned by the Burns and Roe, Inc. Computer Users
Manual, Part IV of the CORPORATE OPERATIONS MANUAL, and by Project
Work Policy PW-008.

The development, control, and use of computer codes is described
in documented procedures. The procedures define responsible indi-
viduals for approval of and revision to computer codes.

Independent verification of policy, Computer Users Manual and pro-
cedure compliance is provided by scheduled quality assurance
audits and surveillance.

7. MANAGEMENT REVIEW

7.1

7.2

EXHIBITS:

Exhibit I

Continuing involvement at the highest corporate level in quality
assurance matters 1is assured by the assignment of oversight
responsibility to a member of the Office of the President.

To assure that the nuclear quality assurance program is effec-
tively meeting its intended objectives and complies with 10CFRS50,
Appendix B, an arnual audit is performed by representatives
assigned by the Office of the President. These representatives
are either personnel from within Burns and Roe, Inc. who hold
managerial positions outside the Quality Assurance Department
(e.g., Breeder Reactor Division, Engineering and Design Division),
or recognized consultants from firms which specialize in quality
assurance or management. The scope of this audit includes the
quality assurance program of projects currently in effect selected
at random by the auditors. The governing audit criteria are those
of 10CRF50, Appendix B. Information gained during these audits is
used to correct program nonconformances, as well as improve
program effectiveness.

Exhibit II-1 Burns and Roe, Inc. Position Regarding Certain USNRC Regu-

latory Guides

Exhibit II-2 Synopsis of Burns and Roe, Inc. Quality Related Procedures

1-3 Document Matrix Cross-Referenced to 10CFR50, Appendix B
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Guide No. Date
1.26 R3 2/76
1.28 R2 2/79
1.29 R3 9/78
1.30 RO 8/12

BURNS AND ROE, INC. POSITION REGARDING

Title

Quality Group Classifica-
tions and Standards for
Water-, Steam-, and Radio-
active- Waste- Containing
Components of Nuclear
Power Plants

Quality Assurance Program
Requirements (Design and
Construction)

Seismic Design
Classification

Quality Assurance Require-
ments for the Installation,
Inspection, and Testing of
Instrumentation and Elec-
tric Equipment

USNRC REGULATORY GUIDES

Standard Accepted/
Guidance Provided
(NRC Comment )

Provides NRC Staff Practice Regard-

ing Quality Group Classification
System Expanding on 10CFR50.55a.

Accepts ANSI-N45.2-1977 "Quality
Assurance Program Reguirements
for Nuclear Power Plants"

(some clarifications)

Provides NRC Staff Practice Re-
garding Seismic Design Classifi-
cation System.

Accepts ANSI-N45.2.4-1972 "In-
stallation, Inspection, and Test-
ing Requirements for Instrumen-
tation and Electric Equipment
During the Construction of Nu-
clear Power Generating Stations"
(IEEE-336-1971)

(some clarifications)

EXHIBIT I1-1
Page 1 of 3

8/29/80

B&R Position

B&R commits to comply with the
Regulatory Position Jf Reg.
Guide 1.26 of 2/76 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.28 of 2/79 without
reservation.

B&R commi*s to comply with the
Regulatory Position of Regq.
Guide 1.29 of 9/78 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.30 of 8/72 without
reservation.
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Guide No. Date
1.37 RO 3/73
1.38 R2 5/71
1.39 R2 9/717
1.58 RO 8/73
1.64 R2 6/76
1.74 RO 2/74

Title

Quality Assurance Require-
ments for Cleaning Fluid
Systems and Associated
Components of Water-
Coolea Nuclear Power
Plants

Quality Assurance Require-
ments for Packaging, Ship-
ping, Receiving, Storage,

and Handling of Items for

Water-Cooled Nuclear Power
Plants

Housekeeping Requirements
for Water-Cooled Nuclear
Power Plants

Qualification of Nuclear
Power Plant Inspection,
Examination, and Testing
Personnel

Quality Assurance Require-
ments for the Design of
Nuclear Power Plants

Quality Assurance Terms
and Definitions

Standard Accepted/
Guidance Provided
(NRC Comment )

Accepts ANSI-N45.2.1-1973 “"Clean-
ing of Fluid Systems and Asso-
ciated Components During the Con-
struction Phase of Nuclear Power
Plants"

(some clarifications)

Accepts ANSI-N45.2.2-1972 "Pack-
aging, Shipping, Receiving,
Storage, and Handling of Items
for Nuclear Power Plants During
the Construction Phase"

(some ciarifications)

Accepts ANSI-N45.2.3-1973
“"Housekeeping During the Con-
struction Phase of Nuclear
Power Plants"

(some clarifications)

Accepts ANSI-N45.2.6-1973 "Qual-
ification of Inspection, Exam-
ination, and Testing Personnel
for the Construction Phase of
Nuclear Power Plants"

(some clarifications)

Accepts ANSI-N45.2.11-1974
"Quality Assurance Requirements
for the Design of Nuclear Power
Plants"

(some clarifications)

Accepts ANSI-N45.2.10-1973
"Quality Assurance Terms and
Definitions”

(one clarification)

EXHIBIT 1I-1
Page 2 of 3
8/29/80

B&R Position

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.37 of 3/73 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.38 of 5/77 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.39 of 9/77 without
reservation.

B&R commits to comply with the
Regulatory Positicn of Reg.
Guide 1.58 of 8/73 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.64 of 6/76 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.74 of 2/74 without
reservation.
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Guide No. Date
1.88 R2 10/76
1.94 R1 4/76
1.116 RO 5777
1.123 R1 1777
1.144 1/79

Title

Collection, Storage, and
Maintenance of Nuclear
Power Plant Quality As-
surance Records

Quality Assurance Require-
ments for Installation,
Inspection, and Testing of
Structural Concrete and
Structural Steel During
the Construction Phase of
Nuclear Power Plants

Quality Assurance Require-
ments for Installation,
Inspection, and Testing of
Mechanical Equipment and
Systems

Quality Assurance Require-
ments for Control of Pro-
curement. of Items and
Services for Nuclear Power
Plents

Auditing of Quality As-
surance Programs for
Nuclear Power Plants

Standard Arcepted/
Guidarce Provided
(NRC Comment )

Accepts ANSI-N45.2.9-1974 “Re-
quirements for Collection,
Storage, and Maintenance of
Quality Assurance Records for
Nuclear Power Plants"

(some claritications)

Accepts ANSI-N45.2.5-1974 "Sup-
plementary Quality Assurance Re-
quirements for the Inspection,
Installation, and Testing of
Structural Concrete and Struc-
tural Steel During the Construc-
tion Phase of Nuclear Power
Plants"

(some clarifications)

Accepts ANSI-N45.2.8-1975 “Sup-
plementary Quality Assurance Re-
quirements for Installation, In-
spection, and Testing of Mechani-
cal Equipment and Systems for
the Construction Phase of Nuclear
Power Plants"

(some clarifications)

Accepts ANSI-N45.2.13-1976
"Quality Assurance Requiraments
for Control of Procureren. f
Items and Services fcr Nuclear
Power Plants

(some clarifications)

Accepts ANSI/ASME N45.2.12-1977
“Requirements for Auditing of
Quality Assurance Programs for
Nuciear Power Plants”

EXHIBIT II-1
Page 3 of 3
8/29/80

B&R Position

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.88 of 10/76 without
reservation.

B&R commits to comply with the
Requlatory Position of Reg.
Guide 1.94 of 4/76 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.16 of 5/77 without
veservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.23 of 7/77 without
reservation.

B&R commits to comply with the
Regulatory Position of Reg.
Guide 1.144 of 1/79 without
reservation.



EXHIBIT II-2
Page 1 of 4

8/29/80
SYNOPSIS OF BURNS AND ROE QUALITY RELATED PROCEDURES

QA-001 Audits of Quality Assurance Program

This procedure establishes the requirements for the corporate audit
program.

QA-002 Corrective Action Requests

This procedure establishes the requirements for a corrective action
reporting and control system.

QA-004 Processing of Nonconformance Reports Received by Burns and Roe

This procedure establishes the requirements for a nonconformance reporting
and control system.

QA-006 Vendor Surveillance

This procedure establishes the requirements for the vendor surveillance
program.

PM-000 Project Instructions

This procedure establiishes the requirements for the preparation, review,
and approval of project instructions.

PM-003 Design Change Control System

This procedure establishes the requirements for the design change control
system.

PM-006 Document Distribution Control

This procedure establist s the requirements for the document distribution
control systes.

PM-008 Project Plan

This procedure establishas the requirements for a plan to be developed
which delegates the responsibilities of the various organizations involved
in the project.

PM-010 Resolution Authority of Engineers at the Site

This procedure establishes the requirements for the authority of the Lead
Resident Discipline Engineer at a site for resolving change requests,
information requests, noncomformance, proposed repairs, and other discrep-
ancies that originate at the site.
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Page 2 of 4
8/29/80

PM-013 Indoctrination and Training of Project Personnel

This procedure establishes the requirements for the indoctrination and
training of project personnel.

PM-014 Safety Analysis Reports

This procedure establishes the requirements for preparation, review,
approval, and change of the Safety Analysis Report.

PM-014.1 Reportable Defects and Noncompliance

This procedure establishes the requirements for the evaluation and
reporting of deficiencies as defined in 10CFR50.55(e) and 10CFR21.

PM-015 Project Filing System

This procedure establishes the methods and catagories to be used in project
file systems.

PM-016 Review and Approval Signature Requirements for System Design
Descriptions, Drawings, Technical Specifications, and SAR/ER

This procedure establishes the requirements for the reviews and approvals
of system descriptions, dr- ° -~ technical specifications, and SARs.

ED-001 Engineering Revie .. Approval of Project Drawings

This procedure establishes the requirements for the engineering review and
approval of project cdrawings.

ED-004 Engineering HOLD

This procedure establishes the requirements for initiating, reporting, and
removing HOLDS.

ED-005 Vendor/Contractor Document Submittals

This procedure establishes the requirements for the review, processing, and
status of those records submitted by suppliers and contractors which pro-
vide documer*ary evidence of the quality of items and activities affecting
quality.

ED-008 Project Criteria Document

This procedure establishes the requirements fur the preparation, review,
approval, release, and cnange of the project criteria document.
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8/29/80
ED-009 Review, Certification, and Approval of Technical Specifications

This procedure establishes the requirements for the review and approval of
technical specifications.

ED-010 Calculations

This procedure establishes the requirements for the preparation, checking,
and approval of design calculations.

gED-011 System Descriptions

This procedure establishes the requirements for the preparation, review,
approval, release, and cnange of system descriptions.

ED-016 Use of Technical Standards

This procedure establishes the requirements for the use of technical stan-
dards which include engineering standards, standard drawings, and standard
technical specifications.

ED-017 Design Verification

This procedure establishes the requirements for accomplishing design veri-
fication of safety-related structures, systems, and components of nuclear
power plants as required by applicable regulatory guides, codes, and
standards.

ED-019 Evaluation and Implementation of Changes to Standards Other Than
Nuclear Regulatory Requirements

This procadure establishes the requirements for the evaluation of changes
to standards other than Regulatory reouirements.

ED-019.1 Evaluation and Implementation of Changes to Nuclear Regulatory
“Requirements

This procedure establishes requirements for informing project personnel of
changes to Nuclear Regulatory requirements and to develop a course of
action for dealing with such charges.

PR0O-001 Selection of Bidders

This procedure establishes the requirements for tne selection of a bidder's
list.

PRO-002 Requisitions

This procedure establishes the requirements for the review and approval of
procurement requisitions submitted to the Purchasing Department.

II-12
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PRO-003 Request for Bid or Proposal

This procedurc establishes the requirements for the preparation, review,
approval, and release of the nontechnical portion of procurement documents
and changes thereto.

PRO-004 Evaluation of Bids or Proposals

This procedure establishes the requirements for the 2valuation of the
received bid or proposal.

PRO-005 Negotiation and Award of Contracts

This procedure establishes the requirements for negotiations with bidder,
conformance of the technical specifications, and award of contract.

PRO-006.1 Contractor Release

This procedure establishes requirements for providing written release to
equipment contractors.

CA-001 Changes in Scope of Work

This procedure establishes the requirements for controlling and pricing
scope of work changes and for obtaining client approval of same.
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DOCUMENT MATRIX CROSS-REFERENCED TO 10CFR50, APPENDIX B

CRITERION TITLE CHAPTER PROCEDURE /DOCUMENT DESCRIPTION
[ ORGANIZATION [ CORPCRATE OPERATIONS MANUAL
(Reference)
Il QUALITY II CORPORATE OPERATIONS MANUAL
ASSURANCE (Reference)
PROGRAM PM-008 Project Plan
Project Quality Assurance Plan
(Reference)
Quality Assurance Department
Manual (Reference)
PM-013 Indoctrination ana Training
of Project Personnel
'l DESIGN [11 CA-001 Changes in Scope of Work
CONTROL ED-001 Engineering Review and
Approval of Project Drawing
ED-004 Engineering HOLD
ED-005 Vendor/Contractor Document
Submittals
ED-008 Project Criteria Document
ED-009 Review, Certification, and
Approval of Technical
Specifications
ED-010 Calculations
ED-011 System Descriptions
ED-016 Use of Technical Standards
ED-017 Design Verification
ED-019 Evaluation and Implementa-
tion of Changes to
Standards other than Nuclean
Regulatory Requirements
ED-019.1 Evaluation and Implementa-
tion of Changes to Nuclear
Regulatory Requirements
PM-003 Design Change Control Syst
PM-01G  Resolution Authority of
Engineers at the Site
PM-014 Safety Analysis Reports
Iv PROCUREMENT Iv ED-009 Review, Certification and
DOCUMENT Approval of Technical
CONTROL Specifications
CA-001 Changes in Scope of Work
PRO-002 Requisitions
PRO-003 Request for Bid or Proposal
PRO-006.1 Contractor Release
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DOCUMENT MATRIX CROSS-REFERENCED TO 10CFRSQ, APPENDIX B

CRITERION TITLE CHAPTER PROCEDURE /DOCUMENT DESCRIPTION
£D-019.1 Evaluation and Implemen-
tation of Changes to Nuclean
Regulatory Requirements
v INSTRUCTIONS, |V PM-000 Project Instructions
PROCEDURES, PM-010 Resolution Authority of
AND DRAWINGS Engineers at the Site
Quality Assurance Department Manual
(Reference)
CORPORATE OPERATIONS MANUAL
(Reference)
VI DOCUMENT VI PM-006 Document Distribution Control
CONTROL PM-016 Review and Approval Signature
Requirements for System
Descriptions, Drawings, Techd
nical Specifications, and
SAR/ER
VIl CONTROL OF VII Engineering Technical Specification
PURCHASED PRO-001 Selection of Bidders
MATERIAL, PRO-004 Evaluation of Bids or
EQUIPMENT, Proposals
AND SERVICES PRO-005 Negotiations and Award of
Contracts
PRO-006.1 Contractor Release
QA-006 Vendor Surveillance
QA-001 Audits of Quality Assurance
Program
ED-005 Vendor/Contractor
Document Submittals
PM-010 Resolution Authority of
Engineers at Site
VIl IDENTIFICATION | VIII Engineering Technical Specification
AND CONTROL OF
MATERIALS,
PARTS, AND
COMPONENTS
X CONTROL OF IX Engineering Technica! Specification
SPECIAL Quality Assurance Department Manual
PROCESSES
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DOCUMENT MATRIX CROSS-REFERENCED TO 10CFRS0, APPENDIX B

CRITERION

X1
XI1

XI1I

X1V

XV

I

XVI1

XVIII

TITLE

TEST CONTROL

CONTROL OF
MEASURING AND
TEST EQUIPMENT

HANDLING,
STORAGE, AND
SHIPPING

INSPECTION,
TEST, AND
OPERATING
STATUS

NONCONFORMING
MATERIALS,

PARTS, OR
COMPONENTS

CORRECTIVE
ACTION
QUALITY
ASSURANCE
RECORDS

AUDITS

CHAPTER
B

XI
XII

XIII

XIv

XV

XVI

XVII

XVIII

I1I-16

PROCEDURE /DOCUMENT DESCRIPTION .
Engineering 4ecﬁnica| Specification
Quality Assurance Department Manual

Engineering Technical Specification

Engineering Technical Specification

Engineering Technical Specification

Engineering Technical Specification

QA-004

PM-010

PM‘0140 1
QA-002
PM-015

QA-001
QA-006

Processing of Noncomformanc
Reports Received by

Burns and Roe

Resolution Authority of
Engineers at the Site

Reportable Defects and
‘foncompliance
corrective Action Requests

Project Filing System

Audits of Quality
Assurance Program
Vendor Surveillance
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Subject Effective Date initiated By
8/29/80 Quality Assurance Department
CHAPTER III -- semmaurien iy
DESIGN CONTROL Gupter 121
dated 2/15/78 Office of the President
CHAPTER III

DESIGN CONTROL

1. SCOPE

This chapter describes the measures established to assure that design
bases, regulatory requirements, codes, and standards are correctly
translated into the controls established for the review, approval,
issue, and revision of design documents.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. design control program complies with USNRC
Regulatory Guide 1.64, "Quality Assurance Requirements for the
Design of Nuclear Power Plants" as applicable to the Burns and
Roe, Inc. scope of supplied services.

2.2 The design control progran is governed by a series of corporate
policy statements, project procedures, and technical standards
contained in the CORPORATE OPERATIONS MANUAL. The design control
grogram has been established to assure that all design related

ctivities are carried out in & planned, controlled, and orderly
manner. These design activities include seismic, stress, thermal,
hydraulics, radiation, and accident analyses; compatability of
materials; use of computer codes; access for in-service inspec-
tion, repair and maintenance; quality standards; and field design
activities.

3. DESIGN CRITERIA

3.1 A project criteria document 1is prepared for each nuclear power
project. This document, prepared by a criteria development team,
identifies applicable requlatory requirements, design bases,
codes, and standards to pe translated into drawings, specifica-
tions, procedures, and instructions during the design process.

2.2 The initial issue of the project criteria docunant is not intended
to pr-vide :11 the detailed requirements to be incorporated into
desig. docurmants, but to provide sufficient basic requirements to
permit the cesign process to proceed. The project criteria docu-
ment is a specification for the design of a project; it is not the
design itself.

III-1
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4.

3.3 Additional criteria that are developed during the design process
are incorporated into the project criteria document following
review and approval prescribed by the appropriate project
procedures.

DESIGN PROCESS

4.1 The detailed design effort proceeds in accordance with the
approved project criteria document and the applicable approved
system descriptions.

4.2 The system descriptions present the specific systems design
requirements and show how these specific requirements are
satisfied by system design. With its associated appendices and
references, the system description provides the basis for the
design selected. The review, approval, issue, and revision of
system descriptions are performed in accordance with applicable
project procedures.

4.3 The design effort is generally limited to system and structure
design with individual component design subcontracted to the com-
ponent supplier as described in the appropriate procurement
conitract document.

4.4 A system of design interface control is established in the Project
Criteria Document with project pr~ncedures used to assure
communication, review, approval, distribution, and revision
control system interface between parcicipating external organiza-
tions and internal organizational elements.

4.5 The requirement that suitable quality standards be included in
design documents is imposed by internal technical standards, pro-
ject procedures, and as a requirement in procurement contract
documents. Documented reviews of design documents assures that
these provisions have been satisfactorily incorporated so that
design characteristics can be controlled, inspected, and tested
according to identified criteria.

4.6 Procedure control imposed on the design process assures the suit-
ability of materials, parts, components, and processes and in-
cludes the use of applicable industry standards and corporate
standard technical specifications.

4.7 The use of standard or commercial parts, components, or equipment
which have previously been approved for a different application
are reviewed for suitability prior to selecuion.

4.8 A system of internal design reviews is implemented at various
stages throughout the design process to assure acceptability of
the design prior to the design verification p ocess. Thes»
reviews consist of in-process checking and approval of design
calculations, system descriptions, design specifications, stress

[1I-2
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reports, drawings, procurement specifications, and other design
documents at various stages of completion, and special design
reviews as appropriate. Errors and deficiencies detected during
internal design reviews are documented and appropriate corrective
action instituted to preclude repetition.

4.9 The use of computer codes is procedurally controlled with access
for wuse governed by the Computer Users Manual (CORPORATE
OPERATIONS MANUAL Part IV, Section III). Only computer codes
which have been verified are certified for use.

5. DESIGN VERIFICATION

5.1 Final design documents, including stress reports, receive a design
verification performed by individuals or groups other than those
who supervised or performed the original design work. The design
verification program is the responsibility of the Engineering
Development and Evaluation Department which acts and reports inde-
pendently of the organization performing the design work. The
authority and responsibilities of personnel performing these
reviews are identified and controlled by project procedures which
indicate required documentation. Adherence to these procedures is
monitored by the Quality Assurance Department.

5.2 The design verification process assures that the final design
documents fully comply with the aprlicable design bases, regula-
tory requirements, codes, and sta~ndards. The design verification
plan is established considering the safety importance of the
structure, system, or corponent, complexity of design, degree of
standardization, and similarity to previously pro.en designs.
This design verification plan indicates the type of verification
(interdisciplinary, multi-organizational, single individual) and
documents subjected to verification. The design verificatior is
accomplished by one of the following actions: independent review
of design dociments, special design reviews, alternate calcula-
tions necessary to assure that the design meets the specified
criteria, or testing.

Design verification, except where testing is used, is completed
prior to final release of design documents for work. Exceptions
to this requirement are documented, with justificat.on given on an
individual basis, to assure control of any unverified design or
portion thereof. When design verification is not complete, work
will not proceed to a point where it becomes irreversible. Design
verification, including testing, shail be completed prior to the
turn over of an item to the owner for fuel load or operation.

When qualification testing is required to verify design work nor-
mallv performed by Burns and Roe, Inc., test specifications will
be prepared which will Jssure that testing is performed under
adverse design conditions.

[11-3
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5.3 The documented results of all design verification procedures are
re iewed by cognizant members of the Engineering and Design
Div.sion in accordance with applicable project procedures.

5.4 Errors or deficiencies in approved design documents or methods
(such as computer codes) are documented with corrective action
taken, including that needed to prevent repetition.

6. DESIGN CHANGES

A1l changes to design documents. including field originated changes or
changes rejuired due to design verification action, are performed
according to applicable project procedures which require that changes
receive review and approval by the same individuals or organizations
who performed the original design. The project procedures also require
and control the pe~formance of design verification of design changes to
previously verified work.

[11-4
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CHAPTER IV

PROCUREMENT DOCUMENT CONTROL

1. SCCPE

This chapter describes the general requirements for preparing and
controlling the documents required for purchasing an item or service.
These requirements are applicable to the activities performed in the
development, review, and issuance of Burns and Roe, Inc. construction
and prepurchased equipment procurement contract documents.

2. GENERAL DESCRIPTION

The basic instrument used by Burns and Roe, Inc. for procuring supplies
and services is the technical specification. The technical specifica-
tion for each procurement includes a statement of the scope of work to
be performed by tHe supplier and any specific drawings, industry
specifications, codes, and standards that describe the items or ser-
vices to be furnished. The requirement that the supplier have a docu-
mented quaiity assurance program that implements USNRC Regulatory Guide
1.28 is included by reference or in a separate Burns and Roe, Inc.
quality program specification. The system described in the following
paragraphs applies to all procurements made for nuclear power projects
including spare or replacement parts.

3. TECHNICAL SPECIFICATION PREPARATION AND CONTROL

3.1 Project management is responsible for determining the items or
services Burns and Roe, Inc. will procure in fulfiliing the terms
of the contract with its client. This determination is translated
into a list of procurement and construction packages, i.e., tech-
nical specifications that will be prepared for a given project.
This list of technical specifications is included in the overall
project plan.

3.2 Each Burns and Roe, Inc. technical spec‘fication includes:

« The scope of work to be performed by the supplier
« Quality assurance program requirements
. Rights to access for source inspection and audit

. Documentation requirements

Iv-1
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4.

. Nonconformance reporting and disposition
« Requirements concerning materials to be utilized

3.3 The preparation, review, and approval cycle applied to the Burns
and Roe, Inc. technical specification and associated drawings is
outlined in Chapter III, Design Control, of this Manual.

3.4 Inclusion of the requirements of paragraph 3.2 above is further
assured during the review of technical specifications by the
Quality Assurance Department. This procedurally controlled and
documented review provides assurance that technical specifications
contain or reference appropriate quality requirements and that
these requirements are controllable and inspectable. Further, the
review assures that adequate acceptance and rejection criteria are
contained or referenced in the specification. The review provides
assurance that appropriate documentation (drawings, specifica-
tions, procedures, inspection and fabrication plans, inspection
and test records, personnel and procedural qualifications, and
chemical and physical test results of material) is required and
identified in an understandable manner. Documentation which
requires Burns and Roe, Inc. review and approval before use, as
well as those records to be retained, controllied, and maintained
by the supplier and those records to be delivered prior to use or
installation of the hardware, is identified as part of this
review.

3.5 Project management is responsible for the final approval of all
technical specifications and changes prior to issuance.
Procedural controls govern the preparation, review, and approval
of the technical specification portion of the procurement
document. Compliance with these procedures is verified by the
Project Manager prior to technical specification approval.
Documentation of the procedural compliance is reviewed during
quality assurance surveillance and audits. Distribution within
Burns and Roe, Inc. 1is controlled.

3.6 Review and approval actions are documented and available for
verification.

ISSUING THE PROCUREMENT PACKAGE

Approved technical specifications are combined with appropriate commer-
cial requirements, established by the Purchasing Department, to form
the procurement package which is distributed to potential suppliers for
bid action.

EVALUATION COF BIDS

Upon receipt of bids, each bidder's proposal is evaluated to determine
the degree of respcnsiveness to the technical, commercial, and quality
assurance requirements of the procurement package. ODuring this evalua-
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tion, the commercial information is separated from the techn.zal and
quality assurance information with the former being evaluated by burns
and Roe, Inc. or client procurement specialists. The latter infor-
mation regarding technical and quality assurance requirements is eval-
uated separately by engineering and quality assurance personnel.
Exceptions taken by the bidder are resolved. Recommendations con-
cerning acceptability are made to the Project Manager. Bids that are
considered non-responsive are rejected by project management. Award is
determined ty the client and the Burns and Roe, Inc. Project Manager.

CONFORMING THE CONTRACT

After a successful bidder is designated, bidder exceptions are resolved
through negotiations. When appropriate, changes to the technical spec-
ifications are initiated and a conformed technical specification is
prepared. The conformed technical specification is reviewed and
approved in accordaice with the same procedure used for the criginal
technical specification. Changes to the technical specification, after
contract award, are subject to the same system of control as the ori-
ginal document.

PROCUREMENT OF SPARE OR REPLACEMENT PARTS

Required and desirable spare parts shall be procured together with ori-
ginal equipment using the same technical requirements. Should later
procurement be determined appropriate and assigned to Burns and Roe,
Inc., the original or improved technical requirements shall be used.

[v-3
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CHAPTER V
INSTRUCTIONS, PROCEDURES, AND DRAWINGS

Quality Assurance Department

1. SCOPE

This chapter describes the general requirements for the preparation,
review, approval, and control of instructions, procedures, and drawings
for quality affecting activities. These requirements are applicable to
Burns and Roe, Inc. and to contractors performing fabrication and site
constructior activities.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. program for assuring that quality
affecting activities in compliance with 10CFR50, Appendix B are
prescribed and accomplished 1in accordance with documented
instructions, procedures, or drawings is based on a system which

. requires:

. Each fabricator r construction site contractor to prepare and
submit a qualit, assurance plan commensurate with the scope of
work involved. Included in this plan shall be the commitment to
a disciplined approach in the preparation, review, and modifica-
tion of instructions, procedures, and drawings. This plan must
indicate the measures used by the contractor to assure that the
quality assurance organization reviews and concurs in inspection
plans, tests, calibration, and special process procedures,
developed drawings and specifications, and changes thereto, or
indicates alternatives for Burns and Roe, Inc. evaluation.
Additionally, the contractor is required to submit instructions,
procedures, and drawings, such as welding, nondestructive
testing, and testing procedures, conforming to the requirements
imposed by Burns and Roe, Inc. procurement and construction
contract documents.

« Burns and PRoe, Inc. working documents, such as instructicns,
procedures, drawings, and specifications, and changes thereto,
are prepared, reviewed, and approved in accordance with this
manual, project procedures, and company standards which outline
the sequence of actions in detail.

2.2 Burns and Roe, Inc. procurement documents require each contractor
to provide a quality assurance plan appropriate to the scope of
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work. The procedurally controlled review of the submitted plan,
by Burns and Roe, Inc., provides assurance of adequate contractor
quality assurance involvement in the development, review, and
approval of such documents as inspection plans, test, calibration
and special process procedures, drawings, and specifications, as
well as changes thereto.

Project procedures govern the generation of all documents utilized
by project personnel engaged in the design and construction
effort. These procedures provide the mechanism of project quality
assurance involvement in the preparation, review, and approval of
such documents as design criteria, proiect plan, inspection plan,
and project technical specifications which provide the mechanism
for issuance of project drawings.

2.3 Prior to use, contractor instructions, procedures, and drawings
are subject to review and approval by project personnel.

This procedurally controlled and documented review requires
responsible engineers and specialists (e.g. welding engineers,
nondestructive examiners) to review and comment on submittals and
report their findings to cognizant system cr component engineers.
The cognizant engineer makes final recommendations to project
management which approves, approves with comment, or disapproves
the submittal.

2.4 Instructions, procedures, and drawings include qualitative and
quantitative acceptance criteria to verify that important activi-
ties have been satisfactorily accomplished.

2.5 Verification that instruction, procedure, and drawing programs are

being effectively implemented is assured by a series of sur-
veillances and audits performed by Quality Assurance personnel.
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CHAPTER VI

DOCUMENT CONTROL

1. SCOPE

This chapter describes the general requirements for the control of
documents which affect quality related activities. These reguirements
are applicable to Burns and Roe, Inc., fabrication and site construc-
tion contractors.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. document control program is governed by a
series of policy statements, standards, and procedures contained
in the CORPORATE OPERATIONS MANUAL. The document control program
establishes methods to procedurally control the review, approval,
issue, and revision of documents prior to release to assure docu-
ment adequacy and incorporation of the appropriate quality
requirements. These documents include:

. Technical specifications

. Design, manufacturing, construction, and installation drawings
. Procurement documents

. Project quality assurance plans

. Corporate project procedures and instructions

» Divisional procedures and instructions

. Design criteria documents, such as project criteria document,
system descriptions, and safety analysis reports

. Design and engineering calculations

. Documentation related to computer codes used in design and
engineering

. Contractor manufacturing, inspection, and testing procedures

. Construction and operational test procedures

Vi-1
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2.2

2.3

2.4

2.5

2.6

2.7

. Design chenge requests and contract waiver requests
. Nonconformance reports including disposition information

. Topical reports

The project procedures and the Quality Assurance Department Manual
identify the organizational elements responsible for reviewing,
approving, issuing, and revising the above documents. Changes to
the documents are reviewed and approved by the same organization
that performed the original review and approval or by another
delegated qualified organization.

The project instructions and procedures contained in a project
plan for each nuclear power project detail the control placed upon
documents issued by the project. These instructions and proce-
dures specifically require that approved changes be included in
documents, such as those listed in paragraph 2.1 above, prior to
1mpleTenting the change through the use of appropriate change
vehicles.

Document control centers for the project are establishea in the
project engineering office and the construction site. Controlled
documents are received, distributed, released, and controlled
through these centers.

Approved documents, prepared by project engineering, are issued to
the organizations responsible for performing the work. Status
lists identifying these documents and their current revision sta-
tus are issued periodically. These lists are updated and distrib-
uted to predetermined organizations to preclude use of obsolete or
superseded documents. Transmittal forms, with provision for
receipt acknowledgement, are employed to forward these documents.

The Burns and Roe, Inc. document control program for contractors
is based on a system which requires each fabricator or construc-
tion site contractor to control their documents tc the require-
ments imposed by procurement and construction contract documents.
These contrect documents require the contractors to submit a docu-
ment control procedure as part of their guality assurance program
describing the receipt, review, approval, distribution, and revi-
sion requirements of their document control program. Prior to
use, the contractors document control program is reviewed and
approved by Burns and Roe, Inc. project personnel. This proce-
durally controlled and documented review is the responsibility of
the cognizant system or component engineer and includes review by
a quality assurance engineer. Project management, based upon com-
ments generated during this review, makes an approval
determination.

Verification that the document control program is being effec-

tively implemented is assured by a series of surveillances and
audits performed by quality assurance personnel.
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CHAPTER VII

CONTROL OF PURCHASED MATERIAL, EQUIPMENT, AND SERVICES

1. SCOPE

This chapter describes the general requirement to assure that supplier
furnished items and services conform to the requirements of the pro-
curement documents. These requirements are applicable to Burns and
Roe, Inc. procurements of prepurchased items, inciuding spares and
replacement parts and site services.

2. GENERAL DESCRIPTION

2.1 Suppliers are selected on the basis of demonstrated or assessed
capability to comply with the requirements of the technical speci-
fication and imposed quality program.

2.2 Source surveillance is performed by Burns and Roe, Inc. at a
supplier's facility when prepurchased items are of such a nature
that compliance with the procurement documents may not readily be
accompl ished during receiving inspection.

2.3 Surveillance activities are planned and performed in accordance
with written procedures which incorporate the guidelines of ANSI
N45.2.13.

2.4 Personnel performing surveillance activities are qualified or cer-
tified to written procedures which comply with the criteria of
USNRC Regulatory Guide 1.58.

2.5 Systems, structures, or components which do not compiy with the
requirements are identified and dispositioned in accordance with
Chapter XV, Nonconforming Materials, Parts, or Components, of this
Manual.

2.6 All documents and records relating to supplier furnished items and
services are naintained as described in Chapter XVII, Quality
Assurance Records, of this Manual.

3. BIDDER EVALUATION

The Burns and Roe, Inc. Purchasing Department is responsible for pro-
viding project management with a recommended bidders list for procure-
ment packages. Inclusion of a potential supplier on the recommended
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bidders list is dependent upon satisfactory evaluation by the Quality
Assurance Department. Evaluation factors include:

« Quality history relative to current or previous procurement actions

. ASME Certificate of Authorization (i.e., Code Stamp, Quality System
Certificate) :

4. SUPPLIER SELECTION

4.1 Suppliers are selected on the basis of responsiveness to the tech-
nical specification and assessed capability to furnish items or
services to the specified quality. Evaluation of bids is
described in Chapter IV, Procurement Document Control, of this
Manual. In addition to the design and engineering technical
evaluation, bidder proposals are reviewed by a quality assurance
engineer for the following:

. Adequacy of the suppliers' quality assurance manual or proce-
dures submitted with the bid

. Adequacy of the suppliers' methods for generating, submitting,
and retaining specified documentation

. Acceptability of the exceptions taken by the bidder to the
quality assurance requirements

4.2 Prior to award, the required quality assurance audits of supplier
facilities are conducted in accordance with project procedures and
a report is furnished to the Purchasing Department for bidder
notification. When appropriate, commitments for resolving audit
findings are obtained. When shortcomings in supplier quality
ability are identified, appropriate actions to supplement this
quality program are recommended as a requisite for procurement.

in the event that the "“CASE" Register is used as a factor in
establishing the qualifications of a supplier, the documentation
specifically identifies the source document (audit) used.

4.3 Awards are approved by project management subject to any required
approval by the client.

4.4 Records of the results of supplier selection are maintained and
filed in accordance with project procedures.

5. SURVEILLANCE PLANNING

5.1 The Manager of Corporate Quility Assurance is responsibie for
directing the planning, scope, and intensity of the Burns and Roe,
Inc. surveillance activities applicable to a particular procure-
ment.
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5.2 Surveillance planning is performed in accordance with procedures
included in the Burns and Roe, Inc. Quality Assurance Department
Manual. The factors which determine the scope of the surveillance
effort for a particular item or service are:

« Quality classification
. Design complexity and state-of-the-art

« Special processes involved and the degree to which compliance
can be demonstrated by end product examination or test

. Previous quality history of the supplier

5.3 Vendor and site surveillance plans are prepared which list the
specific quality verification actions to be performed. These
plans include:

. Procedures to be reviewed

+ Quality assurance program elements to be audited
. Special processes to be audited

. Inspectiois and tests to be witnessed

. Records required for acceptance

. Purchase orders to lower tier vendors/subcontractors to be
reviewed

. Type and frequency of independent audits, inspections, or tests
to be performed in evaluating the validity of suppliers' cer-
tificates of conformance

5.4 During the procurement cycle, reports of Burns and Roe, Inc. sur-
veillances and audits are reviewed by management personnel on a
continuing basis. Included in this review are reports of post-
award surveys, process surveillances, quality program audits,
inspections and tests witnessed, and supplier records reviewed.
In addition, a deficiency anmalysis data system is maintained on
suppliers of prepurchased equipment. When appropriate, the scope
and intensity of the Burns and Roe, Inc. surveillance activities
are increared or decreased commensurate with the suppliers
demonstrated performance and with the importance, complexity, and
quality of the item or service.

5.5 Surveillance plans are reviewed and approved by the Project
Quality Assurance Manager and, when required, by the client,
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6. SUPPLIER SURVEILLANCE

6.1 Vendor Submittals

Burns and Roe, Inc. technical specifications require the supplier
to furnish documentary evidence of compliance to procurement
requiremencs. Such documents, which include drawings; quality
assurance manuals; procedures for the qualification of personrel,
processes, and equipment; and records of the results of reviews,
inspections, tests, and material analysis are reviewed and
approved by project personnel. This procedurally controlled and
documented review requires responsible engineers and specialists
(e.g. metallurgists, quality assurance engineers, nondestructive
examiners) to review and comment on submittals and report their
findings to cognizant system or component engineers. The cogni-
zant engineer makes final recommendations to project management
which approves, approves with comment, or disapproves the
submittal.

6.2 Source Surveililance

6.2.1 The Burns and Roe, Inc. vendor surveillance group is
responsible for:

. Auditing compliance of suppliers to their approved
quality assurance program/plans

. Verifying performance of selected processes, inspections,
and tests in accordance with specified requirements

6.2.2 Source verification irspection and audit actions are
detailed in vendor surveillance plans, approved by the
project quality assurance group, and are implemented in
accordance with tne vendor surveillance procedures included
in the Burns and Roe, Inc. Quaiity Assurance Department
Manual.

6.3 Site Surveillance

6.3.1 Depending upon the scope of work authorized by a client,
the project quality assurance group is responsible for
verifying the quality of construction services and items
furnished by site contractors.

6.3.2 This verification is accomplished by the following appli-
cable processes:

. Auditing site contractor quality assurance programs
including controls cver subcontractors

« Performing verification inspections of selected

processes, inspections, and tests during the fabrication
and installation phases of construction
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. Performing receiving inspection or auditing receiving
inspection activities of site contractors

7. RECEIVING INSPECTION

7.1 Prior to installation or use, receiving inspection of supplier
furnished items is performed in accordance with appropriate proce-
dures and item checklists. Generally the quality characteristics
verified at receiving inspection will depend on the factors delin-
eated in paragraph 5.2 above and the extent of source surveillance
performed where applicable. As a minimum, all items received at a
site are subject to the following verifications or reviews upon
receipt:

. Verification of correct part, assembly, or model

« Visual inspection for damage and adequacy of packaging and
packing for anticipated storage condition

. Supplier documentation complies with the requirements of the
Burns and Roe, Inc. technical specification

. Availability at the site of properly executed record of Burns
and Roe, Inc. source surveillance (Release for Shipment)

7.2 Items processed through site receiving inspection stations are

identified as described in Chapter VIII, Identification and
Control of Materials, Parts, and Components, of this Manual.
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CHAPTER VIII
IDENTIFICATION AND CONTROL OF MATERIALS,
PARTS AND COMPONENTS

1. SCOPE

This chapter describes the general requirements and methods for the
identification and control of materials, parts, and components,
including partially fabricated assembliies. These requirements are
applicable during design, procurement, installation, and construction
site activities to prevent the use of incorrect or defective items.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. program for the identification and control
of materials (including consumables), parts, components, and par-
tially fabricated assemblies is based on a system which requires
each fabricator or construction site contractor to identify and
control items to the requireme-~*s imposed by the Burns and Roe,
Inc. procurement and construction contract documents. These
requirements indicate « method of identification to be applied to
all components, assemblies, and subassemtiies which has been
developed for the entire project during the generation of specifi-
cations and design drawings. Verification of identification is
performed and documented prior to shipment from the contractors
facility.

2.2 These documents require that contractors prepare and submit an
identification and control program consisting of the following
elements:

. Identification and control procedures to assure that iden-
tification is maintained on the item or on records traceable to
the item (items may be identified by stenciled or etched
markings, strip markings, imprinted tape, tagging, color coding,
and other appropriate means approved by Burns and Rce, Inc.)

. Large quantities or small items may be identified as to hea%,
batch, lot, or specification by applying markings to bags, bins,
tanks, or other suitable containers

. Markings are clear, unambiguous, and indelible and do not affect
fit, functions, or quality of the item to which applied
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2.3

2.4

« Markings are not obliterated or hidden by surface treatment or

coating unless other means of identification is substituted

Identification of items is traceable to appropriate documen-
tation such as drawings, specifications, purchase orders, manu-
facturing and inspection documents, deviation reports, and
physical and chemical mill test reports

Control on consumable material which assures use within
prescribed dates and first-in/first-out usage

I[tems are handled and stored in accordance with requirements of
Chapter XIII, Handling, Storage, and Shipping, of this Manual so
as to mairtain identification

Verification of correct identification is performed aid docu-
mented prior to release for fabrication, assembly, shipment, or
installation

Prior to use, the contractor’'s identification control program is
subject to review by the cognizant system or component engineer.
Approval, based on the cognizant engineer's review, is made by
project management.

Verification that the identification and control program is being
effectively implemented is assured by a series of surveillanzes
and audits periormed by quality assurance personnel.

ViII-2
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CHAPTER IX

CONTROL OF SPECIAL PROCESSES

1. SCOPE

This chapter describes the general requirements for the control of spe-
cial processes. These requirements are applicable to all special
processes, including welding, heat treating, casting, coating
application, and nondestructive examination performed by or for Burns
and Roe, Inc. by contractors and suppliers where special process
controls, such as qualified procedures and personnel, are required to
assure product quality.

2. GENERAL DESCRIPTION

2.1 The Burns and Rce, inc. program for the control of special pro-
cesses is based on a system which requires each fabricator or
construction site contractor to control their special processes to
the requirements imposed by the Burns and Roe, Inc. procurement
and construction contract documents. These requirements are
included in standards or generic specification sections which are
developed from applicable codes or industry standards.

2.2 The contract documents require that contractors prepare and submit

a special process program established by written procedures con-
sisting of the following elements:

. Operations to be performed

. Sequence of the operations and their characteristics
. Process controls

« Measuring and test equipment required

» Requirements for qualification of personnel, process, and
equipment to the applicable code, standard, or specification

. Requirements for documentation
+ Quantitative and qualitative acceptance criteria

. Requirements for documentation of process, including establish-
ment and implementation of a records control program which docu-

IX-1
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ments and maintains current qualification records of procedures,
equipment, and personnel associated with the special process
involved.

2.3 Prior to use, the contractor's special process control program is
subject to review and approval by project personnel.

2.4 Documentation that provides verification of the satisfactory
completion of the special process also must be submitted for
review on a selective basis as defined in the specification or
procurement document that imposed the original requirement.

2.5 Burns and Roe, Inc. may perform evaluation of special processes
performed by contractors, such as nondestructive examination, as a
part of its vendor or construction site surveillance activity.
This work is performed by personnel qualified and certified in
accordance with appropriate codes and standards. Records
attesting to the qualification and certification are procedurally
controlled and maintained current.

2.6 Verifica*ion that the contractor's special process control program
is being effectively implemented is assured by a series of opera-
tional surveillances and a4udits performed by quality assurance
personnel.
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CHAPTER X
INSPECTION
1. SCOPE

requirements for the control of
These

2. GENERAL DESCRIPTION

2.1

The Burns and Roe, Inc. inspection program is based on a system
which requires each contractor to inspect to a program in accor-
dance with the applicable requirements of Regulatory Guides 1.30,
1.58, 1.94, 1.116, ana 1.123. The requirements and mandatory
inspection hold points for witness by Burns and Roe, Inc. person-
nel are imposed by Burns and Roe, Inc. procurement and construc-
tion contract documents.

These documents require that contractors prepare and submit an
inspection program established by written procedures and
checklists consisting of the following:

. Ildentification of characteristics and activities to be inspected

. Identification of the individuals or groups responsible for
performing the inspection operation

. Acceptance and rejection criteria
« A description of the method of inspection

« A list of the inspection equipment to be used and the require-
ments regarding accuracy of the equipment

« Recording evidence of cumpleting and verifying an inspection or
test operation

. A record of the results of the inspection operation

. Documents necessary for inspection available prior to and at the
general location of the inspection activity

8R Y158-A (3/76)
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2.3

2.4

2.5

« Modified, renaired, or replaced items inspected in accordance
with the original inspection methods (equivalent methods, where
appropriate, require Burns and Roe, Inc. approval prior t,
inspection)

+ Independence of inspection personnel from the indivicual or
Group performing the activity being inspected

. Inspector qualificaticn in accordance with applicable codes,
standards, and company training programs

. Indirect control by monitoring processing m _hods, equipment,
and personnel {f direct inspection is not pos.ible due to con-
figuration or production methods (both inspection and procecs
moni;oring are to be provided when control is inadequate without
both

. Requirements for documentation of inspection functicn, including
establishment and implementation of a records control program
which documents and maintains current qualification records and
certification of inspection

Prior to use, the contractor's inspection program is subject to

review by the cognizant system or component engineer. Approval,

based on the cognizant engineer's review, is made by project
management.

Verification that the contractor's inspection program is being

effectively implemented is accomplished by a series of surveil-

lances and audits performed by quality assurance personnel.

Inspection and test records required by procurement contract docu-
ments shall contain, as applicable:

. A description of the type of observation

« Evidence of completing and verifying an inspection or test
operation

. Evidence of acceptance required for documented waiver of hold
points

« The date and resvlts of the inspection or test
. Information related to conditions adverse to quality
. Inspector or data recorder identification

. Evidence as to the acceptabil ty of the results by a responsihle
individual

. Actions taken to resolve any discreparcies noted

X2
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CHAPTER XI
TEST CONTROL
1. SCOPE

This chaoter describes the general requirements for controlling the
testing of structures, systems, and components. These requirements are
applicable to the activities performed by fabrication and construction
site contractors and Burns and Roe, Inc.

2. GENERAL DESCRIPTION

2.1

2.2

The Burns and Roe, Inc. test contrul pgrogram is based on a system
which requires each fabricator or construction site contractor to
establish and implement a test program to the requirements imposed
by Burns and Roe, Inc. procurement and construction contract
documents. These requirements are included in standards, generic
specification sections, and drawings which are developed from
applicable codes or industry standards such as Regulatory Guides
1.30, 1.58, 1.94, 1.116, and 1.123. Any tests within the scope of
Burns and Roe, Inc. responsibility are also covered by these
requirements.

These contract documents require that contractors prepare and sub-
mit a test control program established by written procedures con-

sisting of the provisions listed below, which alsc apply to the
procedures prepared by Burns and Roe, Inc. project personnel:

+ Requirements and acceptance limits contained in applicable
design and procurement documents

« Instructions for performing the test

. Establishment of necessary monitoring activities which will
assure the accomplishment of test prerequisites including:

a. The use of calibrated instrumentation

b. Requirements for trained, qualified, our certified personnel
to conduct the tests

¢c. Preparation, condition, and completeness of the item to be
tested

XI1-1
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2.3

2.4

2.5

2.6

2.7

d. Suitable and controlled environmental condition

e. Method of data collection and storage
. Veri1fication of test prerequisites having been met prior to test

. Mandatory hold points for witness by owner or his agent,
contractor, or authorized inspector

. Acceptance and rejection criteria
+ Method of documenting or recording test data and results

Prior to use, the contractor's test control program is subject to
review by the cognizant system or component engineer. Approval,
based on the cognizant engineer's review, is made by project
management. Similarly, Rurns and Roe, Inc. test control programs
are subject to review and approval by the client.

Test results are documented, evaluated, and their acceptability
determined by cognizant system and comporent engineers and sub-
mitted for client approval, as appropriate. Deviations from test
requirements are referred to supervisory engineering personnel for
disposition and resolution.

Modifications, repairs, and replacements to items are tested in
accordance with approved procedures that comply with the original
design and testing requirements or, where applicable, by accept-
able engineers and approved by project management prior to use.
Verification that the test control program is being effectively
implemented is assured Hy a series of surveillances and audits
performed by quality assurance personnel.

Inspection and test records required by procurement contract docu-
ments shall contain, as applicable:

+ A description of the type of observation

. Evidence of completing and verifying an inspection or test
operation

. The date and results of the inspection or test

. Information related to conditions adverse to quality or required
environmental conditions

. Inspector or data recorder identification
. Evidence as to the acceptability of the results

. Acticn taken to resolve any discrepancies noted
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CHAPTER XII
CONTROL OF MEASURING AND TEST EQUIPMENT

1. SCOPE

This chapter describes the general requirements for control,
calibration, and maintenance of measuring and testing devices employed
on structures, systems, and components. These requirements are appli-
cable to contractors and their subcontractors who are required to per-
form measurements and tests.

2. GENERAL DESCRI-TIOM

2.1 The Buras and Roe, Inc. program for the control of measuring and
test equipment is based on a system which requires each fabricator
or construction site contractor to control measuring and test
equipment to the requirements imposed by Burns and Roe, Inc. pro-
curement and site construction contract documents.

2.2 These documents require that contractors prepare and submit a
program established by written procedures for the control of
measuring and test equipment consisting of the following elements:

. Written procedures describing the calibration technique and
frequency, maintenance, and control of the measuring and test
equipment used 1in the measurement, inspection, or test of
safety-related items

« Measuring and test equipment identified and traceable to the
calibration test data

« Measuring and test -equipment labeled, tagged, marked, or
properly identified by other suitable means to indicate the next
calibration date

« Measuring and test instruments calibrated at specified intervals
based on the required accuracy, purpose, degree of usave,
stability characteristics, and other conditions affecting the
measurement

. Determining and documenting the validity of previous inspections
or tests when measuring and test equipment is found to be out of
calibration (reinspection or retest of suspect items will be
utilized as determined appropriate)

XII-1
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. Calibration standards with an uncertainty (error) requirement of
no more than one-fourth of the tolerance of the equipment being
calibrated unless limiced by the, “"state-of-the-art"”
(responsible management of tne contractors organization will
provide documented authorization, proof of adequacy to require-
ments, and the basis for acceptance wherein the method of
calibration uses a standard of accuracy less than the one-fourth
requirement)

. Records maintained listing the complete status of all measuring
and test equipment and standards under the calibration system
and identification and removal from service of measuring and
tes. equipment that have not been properly maintained or
calibrated in accordarce with specified schedules

. Reference and transfer standards traceable to nationally
recognized standards, or where national standards do not exist,
provisions established to document the basis for calibration

2.3 Prior to use, the contractor's program for the control of
measuring and test equipment is subject to review and approval by
Burns and Roe, Inc. This procedurally controlled and documented
review is the responsibility of the cognizant system or component
engineer and includes review by a quality assurance engineer.
Project management, based on comments generated during the review,
makes an approval determination.

2.4 Verification that the program for the control of measuring nd
test equipment is being effectively implemented is assured by a
series of surveillances and audits performed by quality assurance
personnel.

XI1-2
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CHAPTER XIII
HANDLING, STORAGE, AND SHIPPING
1. SCOPE

This chapter describes the general requirements for the handling,
preservation, storage, cleaning, packaging, and shipping of items.
These requirements are applicable to contractors performing fabrication
or construction site activities.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. program for handling, preservation,
storage, cleaning, packaging, and shipping of items is based on a
system which requires each fabricator and construction site
contractor to handle, preserve, store, clean, package, and ship
items to the requirements imposed by Burns and Roe, Inc. procure-
ment and construction contract docunents. These requirements are
included in standards or generic specification sections which are
developed from applicable USNRC Regulatory Guide, codes, or
industry standards.

2.2 These documents require that contractors prepare and submit a
progran for the control of handling, preservation, storage,

cleaning, packaging, and shipping of items established by written
procedures consisting of the following provisions:

. Personnel qualification requirements necessary to implement
program requirements

. Classification of equipment, parts, and components
. Packaging design and methods

. Shipping requirements and methods

. Receiving requirements and methods

. Cleaning requirements and procedures

. Storage requirements, recommendations, and procedures including
long term storage periods

. Handling requirements, recommendations, ana procedures

XIII-1
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2.8

. Contact preservativ: and special coating requirements and
procedures

. Preventive raintenance requirements and procedures
. Records

Prior to use, the contractor's program for the control of
handling, preservation, storage, cleaning, packaging, and shipping
of items is subject to review and approval by Burrs and Roe, Inc.
personnel. This procedurally controlled and documented review is
the responsibility of the cognizant system or component engineer
and includes review by a quality assurance engineer. Project
management, based on comments generated during the review, makes
an approval determination.

At the construction site, materials and equipment are received,
inspected, stored, and maintained in accordance with approved
contractor precedures by the site contractor(s). Items are physi-
cally inspected upon arrival at the site and moved into prescribed
storage areas or to the installation location if adequate protec-
tion is available. Appropriate measures are instituted during off
loading to prevent handling damage. Immediate movement to the
installation location is permitted if it would eliminate multiple
handling and is compatible with the construction schedule.
Speciai enviromnmental conditions, such as inert gas atmosphere,
specific moisture content Tlevels, and temperature levels
prescribed in procedures or specifications, are controlled at the
site.

Provisions are made to provide adequate storage facilities and to
preserve the integrity of items during storage, whether in place
or in a specified area.

The items are stored in predetermined 1locations and storage
levels. The storage levels used are: 1) indoor controlled
enviromment, 2) ‘ndoor heated and ventilated 3) indoor o equiva-
lTent ventilated and 4) outdoor.

Provisions for surveillance, maintenance, segregation,
preservation, release, and audit of stored items are provided, as
appropriate, in accordance with approved procedures.

Verification that the contractor's program is being effectively

implemented is assured by a series of surveillances and audits
performed by quality assurance perscnnel.
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CHAPTER XIV
INSPECTION, TEST, AND OPERATING STATUS

1. SCOPE

This chapter describes the general requirements for identifying and
documenting the status of inspections or tests on structures, systems,
and components and the status of the readiness of these items for ini-
tial operation. These requirements are applicable to contractors per-
forming fabrication or construction site activities, and to the Plant
Test and Operations Department when their function is included in the
Burns and Roe, Inc. scope of services.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. inspection, test, and operating status
program is based on a system which requires each fabricator or
construction site contractor to control the inspection, test, and
operating status of structures, systems, and components to the
requirements imposed by the Burns and Roe, Inc. procurement and
construction contract documents.

2.2 These documents require that contractors prepare and submit an
inspection, test, and operating status program established by
written procedures, consisting of the following provisions:

. Identification of in-process and final inspection, test, and
operating status of structures, systems, and components
throughout fabrication, manufacture, storage, installation, and
test

. ldentification status indicators provided by tapes, stamps,
labels, manufacturing or test reports, or other suitable methods
consistent with the requiremerts of Chapter VIII, Identification
and Control of Materials, Parts, and Components, of this Manual

. Procedural control of the application and removal of inspection
and welding stamps and status indicators

. Procedural control of system to preclude inadvertent bypassing
of inspections and tests, and other critical operations
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2.3

2.4

2.5

. ldentification of the status of nonconforming, inoperative, or
mal functioning structures, systems, or components to prevent
inadvertent use

Burns and Roe, Inc. Plant Test and Operations Department is
responsible for incorporating the requirements of paragraph 2.2
above in all.preoperational or operational test procedures.

Prior to use, the inspection, test, and operating status program
is subject to review by the cognizant system or component
engineer. Approval, based or the cognizant engineer's review, is
made by project management.

Verification that the inspection, test, and operating status

program is being effectively implemented is assured by a series of
surveillances and audits performed by quality assurance personnel.
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CHAPTER XV
NONCONFORMING MATERIALS, PARTS, CR COMPONENTS

1. SCOPE

This chapter describes the general requirements for the identification,
documentation, segregation, disposition, and notification to affected
organization of nonconforming materials, parts, or components that are
applicable to contractors performing fabrication or construction :ite
activities and include Burns and Roe, Inc. interface requirements.

In addition, this program provides for the control of nonconformances
which can occur during engineering and design (including computer
codes) and construction within Burns and Roe, Inc. or service
contractors.

2. GENERAL DESCRIPTION

2.1 The Burns and Roe, Inc. program for the control of nonconforming
materials, parts, or components is based on a system which requires
each fabrication or construction site contractor to control nonconfor-
mances to the requirements imposed by the Burns and Roe, Inc. procure-
ment and construction contract documents.

2.2 These documents require that contractors prepare and submit a non-
conformance control program consisting of the following elements:

. Identification, documentation, segregation, review, and
disposition of nonconforming materials, parts, or components
controlled in accordance with established procedures

« Notification of nonconforming conditions provided to Burns and
F ., Inc. where conditions do not meet specification
requirements or contractor drawing requirements subject to Burns
and Roe, Inc. approval

. Nonconformance reports which identify the nonconforming item,
describe the nonconformance, provide a dispositio., describe any
unique inspection requi »ments needed to accept the item
disposition, and include signature approval of the disposition

. Identification of the responsiblity and authority of personnel
who approve the disposition of nonconforming items

B8R 0158-A (3/761



Subyect

CHAPTER XV -

Nonconforming Materials, Erhane Dt [ Page ' L;°
Parts, or Components 8/29/80 { 2 of 3

ROE-COM4~1-NP

2.3

2.4

2.5

2.6

2.7

« Provisions included for identification and segregation of
nonconforming items

. Acceptability of rework or repair verified by reinspecting and
retesting the item as originally inspected or tested and docu-
mentation of all rework, vrepair, inspection, or testing
procedures (if an alternate method is required, due to the
natur2 of the repair or rework, it must be at least equal to
the original method)

. Nonconformance reports with a disposition of accept-as-is or
repair included as part of the final data package for the item
which shall be forwarded to Burns and Roe, Inc.

. Nonconformance reports analyzed periodically to determine any
quality trends and the results reported to management for review
and assessment

Prior to use, the contractor's nonconformance control program is
subject to review and approval by the project. This procedurally
controlled and documented review is the responsibility of the
cognizant system or component engineer and includes review by a
quality assurance engineer. Project management, based on comments
generated during this review, makes an approval determination.

During the course of fabrication or construction site activities,
any nonconformance reports generated which the contractor proposes
to disposition as "“accept-as-is" or "repair" require Burns and
Roe, Inc. approval. This approval is obtained following a proce-
durally controlled and documented review which includes engineers
and specialists (e.g. welding engineers, nondestructive examiners,
metailurgists) appropriate to the discipline involved, as well as
cognizant system or component engineers. Repair decisions are
supported by approved repair procedures. The decision to approve
a nonconformance report L, project management, following the
review, must be concurred in by the Project Quality Assurance
Manager prior to transmittal to the contractor.

A nonconformance report summary is maintained by project quality
assurance personnel, field or home office as appropriate, for the
purpose of recording status of nonconformance reports. This sum-
mary assures timely closeout of individual nonconformance reports,
initiation of corrective action requests, and performance of trend
analysis. This report also provides assurance of the close out of
nonconformances concerning preoperational testing of the items.

Verification that the nonconformance control system is being
effectively implemented is assured by a series of surveillances
and audits performed by quality assurance personnel.

During the course of the re.,iew, approval and/or verification of
engineering and design work, the identification of drawi’gs,
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calculations, computer outputs or specificaticns, which do not
confurm to project criteria or sound engineering practice, is
identified on appropriate documents such as design verification
reports, audit reports, etc. These reports can result in cessa-
tion of work using the nonconforming documents until appropriate
correction can be effecteu. Additionally, project management
evaluates the condition and determines the need to report the con-
d&iog and the proposed action as required by 10CFR50:55(e) and
10CFR21.
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CHAPTER XVI
CORRECTIVE ACTION

1. SCOPE

This chapter describes the general requirements for a system of corrective
action based on an evaluation of conditions adverse to quality as iden-
tified by various program documents and reports. These requirements are
applicable to all phases of engineering, design, procurement, and construc-
tion site activities.

2. GENERAL DESCRIPTION

2.1 All quality affecting activities performed by Burns and Roe, Inc.
are subject to a ver.fication prucess consisting of overchecks,
reviews, approvals, surveillances, or audits. When conditions
adverse to quality are detected during these proce:ses, appro-
priate documentation is generated to assure identification and
correction of the identified condition. These adverse quality
conditions may be identified as nonconformances, deficiencies,
deviations from procedure, or equipment failures or malfunctions.

2.2 When an evaluation of these reports and documentation indicates
that a condition adverse to quality is significant, or where the
cause of the condition cannot be immediately corrected,
appropriate management of Burns and Roe, Inc. or the contractor is
notified by means of a corrective action request.

2.3 Following receipt of the corrective action request, appropriate
management is required to perform an investigation and evaluation
of the noted condition and determine the extent to which the con-
dition is adverse to quality, the required corrective action, and
a schedule of correction. Additionally, project management eval-
uates the condition and determines the need to report the con-
dition and the proposed action as required by 10CFR50:55(e) and
10CFR21.

2.4 Appropriate management promptly initiates the r~equired corrective
action as indicated by their evaluation. The corrective action
rasponse not only addresses the condition in existence, but also
addresses the cause of the condition in such a manner as to pre-
vent recurrence.

2.5 When the proposed corrective action has been implemented, the
Quality Assurance Department initiates an evaluation of the action

XVI-1l

B8R 0158-A (3/76)



Siibiect

CHAPTER XVI - Corrective Action 8/29/89

Effective Date Page No.
2 >f 2 k

i

&ROE-COM4~-1-NP

2.6

2.7

taken to verify the correction has, in fact, addressed the con-
dition and its cause. The results of this evaluation are docu-
mented as acceptable prior to closing the corrective action
request.

When proposed corrective action is deemed unacceptable or
ineffective, the corrective action system includes provisions to
escalate the corrective action requesc to any necessary level of
management until the condition is satisfactorily resolved.

Individual Project Quality Assurance Managers, the Manager of
Vendor Surveillance and NDE, and the Manager of Quality Audits
report significant conditions adverse to quality, the cause of the
condition, the corrective action taken to preclude repetition, and
the evaluation of the corrective action to the Manager of
Corporate Quality Assurance in written reports. As determined
appropriate, the Manager of Corporate Quality Assurance advises
senior Burns and Roe, Inc. management regarding significant con-
ditions adverse to quality.
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CHAPTER XVII
QUALITY ASSURANCE RECORDS

1. SCOPE

This chapter describes general requirements for the collection, storage,
and maintenance of nuclear quality assurance records. These requirements
are intended to assure that those records which furnish documentary evi-
dence of the quality of items and of activities affecting quality are
available when needed for their intended purpose. Quality assurance
records include, but are not limited to: results of reviews, inspections,
tests, audits, and material analyses; monitoring of wo~k performance;
qualification of personnel, procedures, and equipment; and other documen-
tation such as drawings, specifications, procurement documents, calibration
procedures and reports; nonconformance reports; and corrective action
reports.

2. GENERAL DESCRIPTION

2.1 During the performance of power plant project work, completed
documents furnishing evidence of the quality of items and of
activities affecting quality will be controlled by the cognizant
nroject consistent with the requirements of ANSI N45.2.9,
“Requirements for Collection, Storage, and Maintenance of Quality
Assurance Records for Nuclear Power Plants." as applicable to the
Burns and Roe, Inc. scope of supplied services and until such time

as the completed records are submitted to the ciient or plant
owner.

2.2 The preparation of quality assurance records by Burns and Roe,
Inc. is governed by technical standards and written procedures and
instruction to ensure that such records are legible, complete,
adequately identifiable to the items or activities involved, and
properly authenticated and dated by authorized personnel.
Revisions, corrections, or supplements to qualify assurance
records will be accomplished in accordance with written procedures
and instructions which provide appropriate review, approval, and
inclusion of the date and identification of the person authorized
to issue such revisions, corrections, or suppi ments.

2.3 When Burns and Roe, Inc. is delegated responsiuility during the
period of contract services for the retention of completed quality
assurance records prepared by Burns and Roe, Inc., the retention
of such records will be based on a system implerc o4 by the
cognizant project which provides that:
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. The requirements for collection, filing, storing, mainten-
ance, and disposition of such records will be defined,
implenented, and enforced 1in accordance with written
procedures, instructions, and other project documentation.

. Index systems issued for such records will provide sufficient
identifying information to be compatible with the index
system specified by the client or plant owners for final
storage of quality assurance records.

. The retention period for each applicable record will be
established in writing consistent with Appendix A of ANSI
N45.2.9 until such time as the records are transferred to the
client or plant owners for final storage.

. The quality assurance record file will be retained in prede-
termined locations in accordance with written procedures and
instructions, which provide for the maintenance, preserva-
tion, safekeeping, and retrieval of the records consistent
with the requirements described in ANSI N45.2.9, until such
time as the records are transferred to the client or plant
owner for final storage. As an alternative to fire proof
storage facilities and consistent with client requirements,
duplicate files may be established.

2.4 When Burns and Roe, Inc. is delegated responsibility during the
period of contract services for receiving completed quality
assurance records prepared by other organizitions, a receipt
control system will be implemented by the cognizant project and,
as a minimum, include:

. A records checklist designating the required quality
assurance records

. A record for quality assurance records received

. Procedures for receipt and inspection of incoming quality

assurance records to verify that the records are in agreement
with the transmittal document and the records checklist and
are in good condition

. The capability to permit an up-to-date and accurate assess-
ment of the status of quality assurance records during the
receiving prncess.

2.5 When the Burns and Roe, Inc. scope of supplied services includes
inspection or test responsibilities, required records will
contain, where applicable, the following:

o A description of the type of observation

» The date and results of the inspection or test
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. Information related to conditions adverse to quality
. Evidence as to the acceptability of the results
. Action taken to resolve any discrepancies noted
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CHAPTER XVIII
AUDITS

1. SCOPE

This chapter describes the general requirements for a system of planned and
documented audits to verify compliance with all aspects of the quality
assurance program and to verify the effectiveness of the program. These
requirements are applicable to the audits performed on Burns and Roe, Inc.
organizational elements at the corporate office and construction site
locations, as well as the audits of construction site contractors and
equipment or service suppliers.

2. GENERAL DESCRIPTION

2.1 The audit program, which is structured to meet the requirements
and guidelines contained in Regulatory Guide 1.144 consist of both
internal and external audits that are planned, documented, and
conducted to assure coverage of all aspects of the Burns and Roe,
Inc. quality assurance program.

2.2 All safety-related activities, and other appropriate activities
which relate to quality of the service performed by Burns and Roe,
Inc., are audited by the internal audit program. External audits
of other organizations are performed by Burns and Roe, Inc. in
compliance with client requirements and the project quality
assurance plan.

Areas subjected to audit include, but are not limited to:

. Early site activities regarding such features as core sampling,
site preparation, foundation, preparation, meteorology, when
such work is within the Burns and Roe, Inc. scope

. Design and engineering activities

« Procurement activities

« Project indoctrination and training programs

. Interface control methodology and procedures

« Corrective action progranms

. Nonconformance control programs
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2.3

2.4

2.5

2.7

. Control of special processes
« Control of measuring and test equipment
. Comm’itment control systems

Audit schedules are prepared and published based on the status and
safety importance of the activities being performed and initiated
early enough to assure effective quality assurance during all
phases of project activity.

The audit program is reviewed on a periodic basis and revised, as
necessary, to assure tnat scheduling and coverage are maintained
current and reflect ongoing quality assurance program activities.

Audit personnel have the necessary qualifications and are cer-
tified to the appropriate Quality Assurance Department procedure
prior to the performance of audit activities. They are indepen-
dent of any direct responsibility for the performance of the
activity audited.

Audits are performed in accordance with the appropriate project
procedure for the function or area audited. These project proce-
dures include the following requirements:

Performance of audits in accordance with an individual audit
plan or checklist

. Audit results documented and reviewed with management having
responsibility for the area audited

. Objective evaluation of quality related practices, procedures,
instruction, and the effectiveness of implementation.

. Objective evaluation of work areas, activities, processes, and
items, as well as the review of documents and records

. Reaudit of deficient areas on a timely basis to verify implemen-
tation or corrective action

. Timely action by management of the area audited to correct
deficiencies identified

Regularly scheduled audits are supplemented, when necessary, by
audits for one of the following reasons:

. When it is necessary to determine the capability of a supplier's
quality assurance program prior to awarding a contract or
purchase order

. When, after award of a contract, sufficient time has elapsed for
implementing the quality program and it is appropriate to deter-
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mine that the organization is adequately performing the func-
tions defined in the program, codes, standards, and other
contract documents

. When significant changes are made in functional areas of the
quality program, such as significant reorganization or procedure
revisions

. When it is suspected that the quality of the item or service is
in jeopardy due to deficiencies in the quality program

. When a systematic, independent assessment of program effec-
tiveness is considered necessary

2.8 Audit data is analyzed on a periodic basis and reported to manage-
ment for review and assessment. These reports identify quality
trends and assess the effectiveness of the overall quality
program.

2.9 The Manager of Quality Audits is responsible for implementing and
administering the internal audit program on those activities under
direct control of the corporation. This area of responsibility
includes audits, as appropriate, of project engineering and
administration, site construction management, site quality
assurance, and vendor surveillance activities.

2.10 The Site Prcject Quality Assurance Manager is responsible for
implementing and administering the audit program on site construc-
tion contractors when Burns and Roe, Inc. acts as the constructor
or construction manager for the client.

2.11 The Manager of Vendor Surveillance and NDE is responsible for
implementing and administering the audit progra. on material and
equipment suppliers. This area of responsibility includes those
functions defined in Chapter VII, Control of Purchased Material,
Equipment, and Services, of this Manual.
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