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ABSTRACT

This report describes the guality assurance program employed by ABB Combustion
Engineering Nuclear Systems and ABB Combustion Engineening Nuclear Fuel for he
supply of items and services subject to the requirements of JOCFRSO, Appendix B.
The program is based on and is responsive to the requirements of ANSI/ASME NQA
i, "Quality Assurance Program Requirements tor Nuclear Facilities (1983 Edition with
Addenda la (1983))"; the ASME Boiler and Pressure Vessel Code Section 111, Nuclear
Power Plant Components (1986 Edition), and the guidance in Regulatory Guide 1.28,
"Quality Assurance Program Requirements (Design and Construction)” (Rev. 03).
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1.2

This report describes the quality assurance program employed by ABB
Combustion  Engineering Muclear Systems (NS) and ABB  Combustion
Engineering Nuclear Fuel (NF) for the supply of items and services subject 1o the
requirements of 10CFRSY, Appendix B.

Suope

This report includes a description of controls employed at the facilities noted
below. Section 11 presents the commitment to quality and describes the quality
assurance organization and responsibilitics.  Section Il describes the guality
assurance controls employed to address each cnierion of 10CFRS0, Appendix B.
The controls apply to all facilities unless otherwise indicated.

The facthines and the activities involved at each facihity include:

Eacil i
Headquarters, Engineering services, nuclear
Windsor, CT fuel design and NSSS detign,
(with offices also in procurement, testing, inspection,
Chattanooga, TN) repair and instaliation,
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1.3

Nuclear Fuel
Manufacturing,
Windsor, CT and
Hematite, MO

ABB Electro-
Mechanics, New
Britain, CT

ABR Nowington
Operations,
Newington, NH

Revision Control

Manufacture of nuclear fuel
pellets, fuel assemblies and
control ¢lement assemblies and
associated activities

Design and manufacture of
instrumentziion & control
systems and associated activities

Design and manufacture of
mechanical systems and
associated activities

Revisions to this report will be in accordance with the standards specified in
10CFRS0.55 (f) (3). Specifically,
0 within 90 days, NRC will be informed of chianges to this

program that do not reduce previously accepted

commitments;

o changes that reduce commitments will be submitted for

NRC approval prior to implementation.
Responsibility for implementimg the above 1s assighed to ABB Combustion
Engineering Nuclear Systems,
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I QUALITY POLICY

1

2

Policy Statement

The Presidents of ABB Combustion Engineering Nuclear Systems and ABB
Combustion Engineering Nuclear Fuel have authorized the following statement
congerning quality assurance poicy:

“A primary objective of ABB Combustion Engineering Nuclear Systems and ABB
Combustion Engineering Nuclear Fuel is to deliver to our clients defect free,
competitive products and services on time that fully comply with contract
requirements. "

Quality Assurance management within NS and NF  has the responsibility for
defining their unit's quality assurance program and shall bring to the attention
of the President any guality problem that cannot be resolved within the normal
execution of 1ius responsibility.

Quality Assurance Organization
The Nuclear Systems and Nuclear Fuel organizations are shown in Figures 11-1
and 11-2.

Regardless of the specific orgamzational structure and organizational titles,
Quality Assusance (QA) management 18 responsible to assure that the QA policy,
goals and ot jectives are transmived through levels of management and imposed
on guality functions. This is accomplished by distribution of Quality Assurance
Manuals which contain QA policy statements.
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Responsibility for nuclear quality assurance rests with each unit's President and
is delegated t0 QA management who may further delegate specific activities to
their personnel.  Such delegation includes authonty to stop work for
noncompliance to requirements.  Stop work orgers are dispositioned by QA and
may be e=einated at any organization level and unit and executed at the level of
a Manager, Director, Vice President or President for action. In all cases where
personnel perform gquality assurance functions, this delegation provides them
authority and freedom to initiate, recommend or provide solutions o quality
problems through management channels.

Compliance with quality requirements is measured through planned surveillance
and/or audit activiies and corrective action follow-up by quality assurance
personnel. QA is independent of other organizations as shown in Figures 11-1 and
11-2. QA interprets quality related industry standards for intent and guidance and
is responsible for assuring that all quality assurance related procedures used
comply with established QA requirements. Each unit participates in an inter-unit
audit program 1o verify that each is implementing its quality assurance program
as necessary for stems/services provided to each other. When items/services are
provided from one unit to another, management of the unit providing the

item/service 1s respensible for the work.

Page 4 Revision 7

e j el hael e L el e R I R R R T e




Ty T R T S RSN ywpm—s

This section describes each of the eighteen (18) elements of the quality assurance
program.

L1 Organization

ABB Combustion Engineering Nuclear Systems and ABB  Combustion
Engineering Nuclear Fue) have headquanters at Windsor, Connecticut. These units
supply nuclear systems, nuclear fuel and related services

Each project under contract is coordinated by a Project, Program, or Task
Manager who is a member of either the Nuclear Systems or Nuclear Fuel
organizations. The Project/Task Manager 15 responsible for coordinating and
documenting all project work, assuning conformance with contract requirements
and maintaining communication channels with the client and all other participating
organizations.

Quality Assurance management has direct access to the President of their unit (see
Figures 11-1 and 11-2). Responsibilities of QA are listed in Table 11-1. These
responsibilities are carried out through the QA staff and by coordination of all QA
activities.  Details of responsibiliies and interfaces among QA and other
organizations are contained in QA manuals and procedures. These interface
relationships address items such as auditing, investigation of quality problems and
implementation of corrective action.

QA functions as an ndependent communication channel between  senior
management and line management, This acsures that senior management is
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appraised of quality matters and that the QA staff receive and comply with
directives from the President.

QA management meeis regularly with the QA staff to discuss quality issues,
schedule quality efforts, establish goals nd identify areas for improvements.
These nectings are normally held monthly but may be at shorter or longer
internals depend.ng on the signit: ,-nce of quality assurance activities and issues
at that time. In addition, these meetings are supplemented by reports from the
QA management staff to the respective President.

The detailed organizationa! structure of QA as well as the number of personnel
in QA may change over time depending on quality needs as well as business
needs. However, QA will not become involved in activities unreiated 1o QA that
would prevent full attention to QA matters when necessary. QA personnel
selection is based on knowledge of operations; QA regulations, practices and
standards; past working expenience in QA or related activities in nuclear power
or a similar ligh technology industry and education considerations. In addition,
QA managemen’ assignments are also based on evaluated management experience

in similarly responsible positions.

Quality Assurance Program

Summary Description

The QA program desciibed herein is employed for the supply of items and
servive s subject to the requirements of 10CFRSO Appendix B. The program is
based on and responsive to the requirements of ANSI/ASME NQA-1 "Quality
Assurance Program Requirements for Nuclear Facilities”. the ASME Code, and
the ~oidance in Regulatory Guide 1.28, "Quality Assurance Program
Requirements (Design and Construction)”.  Alternatives to the explicit
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requirements and guidance given in NQA-! and/or Regulatory Guide |28 are
described in Table 111-2.

In addition 10 the above, *he applicable elements of ASME NQA-2, Quality
Assurance Requirements for Nuclear Facility Application” are applied (o activities
associated with the ABB Combustion Engineering Nuclear Power St «d Plamt
Design ("System 80+ ™ Standard Design” as desce.bed in CESSA < 0 The
application of NQA-2 requirements and/or those in ANSI N45.2 and ity wasociated
daughter standards for other than CESSAR-DC activities is dependent on client
contract requirements.

Program Control

The requirements of this program are implemented at each facility through QA
manuals and procedures applicable to the activities conducted at each facility. All
such documents are reviewed, approved and controiled by QA 1o assure

compliance wi.'. rogram requirements.

The scope, status, implementation and adequacy of the QA program are assessed
by senior levels of management in several ways. The President receives a
monthly report from QA management covering major quality issues such as
significant internal and client audit findings, industry quality-related developments
and quality improvement needs. Quality 1ssues and assessments are discussed
during each President’s staff meetings. An annual, independent assessment of the
QA program is performed by personnc! ontside the umit's QA organization. This

assessment 18 documented and any corrective actions are identified and tracked.
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The responsibility for assuring that peisonnel performing activities affecting
quality are suitably trained rests with the organization performing those activities.
Detailed personnel training requirements for each facility are contained in QA
procedures. QA is responsible for assuring that training requirements are met.

Indoctrination, training and qualification of personnel performing engineeving,
purchasing, fabricating, installing, handling, shipping and storing activities
consists of at least:

0 indoctrination in the purpose, scope and implementation of QA manuals,

and applicable instructions and procedures through self-study,

0 proficiency tests and/or performance reviews, and/or on-the-job
observations as determined by management, to determine adequacy of

training and qualification,

0 maintenance of proficiency by performance review, and/or reexamination,

and/or retraining as determined by management,

Indoctrinabion, training and qualification of QA personnel verifying quality
affecting activities consists of the three items above anu in addition the following:

0 traiming and qualification in the principles, techniques and requirements
of the activity being performed. Documentation for these formal
programs normally include the program objective, content, attendees,

date(s) of the training or certification, and appropriate approvals.
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design; instrumentation and controls design; and delineation of acceptance criteria
for inspections and tests.

The procedures cover the total design process 1o assure that:

0 appropriate design basis requirements including quality
standards are selected, specified, and included in the design;

0 deviations from standards are controlled;

0 materials, parts, equipment, and processes (including commercially
obtained items) essential to the safety-related functions of basic
components are reviewed for suitability of application and compatibility
with overall system design criteria;

0 design interfaces among participating organizations (hoth internal and
external) are identified and controlied,

0 design work 15 venfied or checked for adequacy:

0 design changes, including field changes, are subject to the same degree of

control as applied to the original work.

Compliance to design control procedures is monitored by QA internal comp!iance

audits.

3.2 Design_Inputs

Design work begins with the definition of the design requirements or design bases
information. These requirements come from several sources. Typical sources
include previously approved designs, those from engineering and product
development efforts, contracts (e.g., equipment peiformance criteria, design life,
regulatory requirements, codes and standards, interface requirements, etc.),
Standard Safety Analysis Reports, topical report, and information from industry

or government funded research activities.
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A Project/Task Manager (or equivalent) supplies the Cognizant Organization(s)
(CO) with the design requirements or design bases and applicable auality
requirements that are specified in contract documents, bid specifications,
regulations and industry st .dards as applicable 1o the respective efforts. Within
the CO, specific tasks are established and assigned to cognizant engineers. The
CO is responsible for selection and documentation of design inputs including the
identification, substantiation and documentation of changes from previously
approved designs.

The CO assures that design inputs have been verified or annotated to clearly
indicate data or assumptions that must be confirmed by later design efforts or
tests and that the design inputs are traceable by reference to the source of the
data. Design documents containing input data are approved by the author and

verifier(s) of the documents.

The CO is responsibie for selection of input data and analysis method,

Juerification of assumptions, and preparation of design calculations.

Documentation of design calculations 1s detailed in purpose, method, assumptions,
design input, references and units so that a person technically qualified in the
subject can review and understand the design and verify the results without
recourse to the originator.

Computer codes (used in design analyses or supplied to clients) are uniquely
identified, tested and verified to assure accuracy of method. Procedures are used
to preclude use of unverified modifications. Sample problems used in the
verification are retained as records and include unique identification of the version

of the computer code and documentation of inputs and outputs. Evidence of
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testing and verification of a given version of a computer code is documented and
includes the signature of the author and verifier(s) of the code testing
documentatior.  Dissemination of information on computer code errors is
provided via a computer program error notification system. Computer source
codes are protected to preciude uncontrolled modifications,

A qualified individual or group is assigned to verify the design work (see 111.1.7,
Design Verification). When a standardized or previously proven design is used,
the venfication process is not duplicated; however, the applicability of the
standardized design 1s cnecked with respect to meeting pertinent inputs.  The
document includes provisions for unique identification and the signatures of the

author(s) and verifier(s).

Design Specifications

The CO is responsible for the preparation of design specifications, These
specifications coniain a complete basis for construction of items in accordance
with the requirements of the ASME Code, contractual documents, regulations,
and other applicable information and, in conjunction with design drawings,
contain all necessary information regarding matenals and design. A design

specification includes, as applicable:

0 functions and boundanies of the items covered,

the design requircments including all required overpressure protection

=

requirements,
the environmental conditions including radiation,
the safety classification of the items covered,

material requirements including impact test requirements,

2D 0 QO O

operability requirements as appropriate,
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0 the effective ASME Code Edition, Addenda and Cases and other
appropriate industry standards to be used for construction,

o records required 10 be maintained,
0 special inspection, testing, and quality assurance requirements.

A gualified individual or group is assigned to verify the specification (see 111.3.7,
Design Verification). The document includes provisions for unigue identification
and approvals of the author and venfier(s).

ARy

The CO is responsible for the preparadon of design drawings. These drawings
include functional requirements for system/component interfaces, arrangement and
layout, which are not directly used for producing an iiem. Examples include:
piping and instrument diagrams, layout drawings, general arrangement drawings,
and elect-ical diagrams. A drawing request system is used to define the scope
and purpose for the drawing, the technical requirements to be tircorporated and
any special features or notes to be included. The CO reviews the design drawing
for technical content and agreement with calculations, analyses, or other
applicable design specification requirements. Additionally, a qual‘ied individual
or group 1s assigned to verify the contents of the drawing (sec 111.3.7, Design

Vernification).

Other Design Doguments

The CO is responsible for preparation of other design documents needed to define
or describe engineering requirements. These documents typically include items
such as: design bases or design data information; system descriptions; interface

requirements: test requirements: guidelines for startup and operation; guidelines
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for installation; engincering studies; and software venfication plans and results,
A qualified individuz! or group is assigned to venfy the design document (sce
37, Design Verification).  The document includes provisons for unique
wlentification and approvals by the author and verifier(s).

Design_Verification

Design output is reviewed to ~enfy its adequacy. This verification provides
assurance that the output meets the specified inputs and is correct and complete.
Verification activities are performed by an individual or group other than those
who performed the original work. In exceptional circumstances verification may
be performed by the originator's supervisor, provided: the supervisor 1s the only
technically qualified individual in the CO; the need 1s individually documented
and approved in advance by the supervisor's management; the supervisor did not
specify the design approach, and did not rule out certain design considerations;
the supervisor did not establish the design inputs used in the design.

Audits by QA cover the frequency and effectiveness of the use of supervisors as

design verifiers to guard against abuse.

The CO determines the particular design verification method(s) to be used and
designates the individual or group responsible for the verification efforts, The
acceptable verification methods include design review, allernate calculation, and
qualificavion testing and are defined as follows:

0 Design Review - independent critical review to assure that the

information is correct and satisfactory.
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0 Alternate Calculation - preparation of calculations or analyses using
alternate methods to verify by comparison the correctness of the original
work.

0 Qualification Testing - suitable testing of a model, prototype or initial
production unit,

Qualification testing (as opposed to acceptance testing) is performed to test
requirements established by the CO.  The testing requirements include test
conditions that simulate the most adverse design conditions (operating modes and
environment) for the specific design feature(s) being venfied. Test results are
documented by the testing organization and evaluated by the CO to assure that
test requirements have been met. When tests are being performed on models or
mockups, scaling laws are established and verified and results are subject to error

analysis when applicable prior to use in final design work,

Design Verification procedures address responsibilities of verifiers, items to be
verified and documentation required.

Results of the verification are documented, including identification of the
veritier(s). Design verification is completed prior to relying upon the component,

system, part or structure to perform its safety-related function,

Revision Control

Design document revisions are subject to the same review, approval and
distribution controls as those applied to the original work. Revision level notation
is used to assure that obsolete or superseded documents are not used
inadvertently. Quality assurance procedures include requirements for evaluation

of reported changes resulting from items such as:
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qualification, preoperztional, or operational test problems,
interference problems during construction,
disposition of nonconformances,

revised inputs (i.e.. changes in regulatory or customer requirements),

o © 90 ¢ ©o

operational experience.

Where changes to previously venfied work have been made, verification is
repeated by the organization currently responsible for the work or by an equally
gualified organization having access to the pertinent information.

Quality assurance procedures contain the organizational structure within which the
program 1s implemented and delineate the authonity and responsibility of the CO's
involved. The organizational interfaces among contributing CO's, (both internal

and external) are controlied in accordance with these procedures.

These procedurss control the flow of design information by requining the formal
release of outputs involving interface information to other functional groups. This
is accomplished internally by documented correspondence or standard document
distribution forms and externally by letters or approved procurement documents.
The transmittal identifies the verification status of the information ¢ document
and, where necessary, identifies incomplete ttems which require further
verification. Where it is necessary 1o transmit design information orally or by
other informal means, follow-up by a centrolled document is provided. Interface
communications are traceable from a request through a related response to assure

completeness and accuracy.
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.4 PROCUREMENT DOCUMENT CONTROL

Controlled procedures are used for the preparation, review and approva! of
procurement documents. Groups that prepare, review and approve procurement
documents are identified in the procedures. These groups include design groups

(CO's per Section I11.3), procurement groups, and QA.

Procurement documents include (either directly or by reference) the following

requirements, as applicable:

0 regulatory, ASME Code and industry standards,

0 tests and inspections, including acceptance criteria;

o quality assurance program elements;

0 quality assurance records retention times and disposition;
0 reporting, approving and dispositioning nonconformances,
0 rights of access by NS and NF and/or its representative(s).
0 documentation submittal, review and approval,

0 extension of requirements to sub-suppliers;

0 techriical/design (including drawings and specifications);
0 administrauve; and

0 special processing.

It is the responsibility of the organization that prepares the procurement document
to assure that all required elements are addressud.  Procurement documents are
reviewed and approved by personnel trained in QA procedures prior to issue.
This approval 1s also applicable to supplements issued to change the

requirements of the onginal procurement,
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The procurement process for commercial-grade’ items and services uses the same
review and approval cycle. These are purchased to commercial standards where
standards are available. Commercial items that become part of a system may be
tested as pan of the completed system. Procurement documents for standard
commercial or previously approved items including spare or replacement parts
essential to the safety functions of structures, systems, and components, are
reviewed and approved by personnel trained in QA procedures.

| HLS  INSTRUCTIONS, PROCEDURES AND DRAWINGS

Quality affecting activities such as engineering, manufacturing, inspection,
testing, certification, handling, storage, shipping, etc., are prescribed by and
performed in accordance with documented instructions, procedures, or drawings
of a type appropriate to the circumstances. Quality assurance provedures req un®
| that these documents include or reference gquantitative or qualitative acceptance

critena for determining that the activity has been satisfactonly accomplished.

The following is a summary of the types of instructions, p.ocedures, and

drawings used 0 control quality affecting activities.

QA Manuals, Procedures and Instructions - documents containing the systems and
procedures that specify and describe the activities performed to provide adequate
confidence that an item or service provided meets applicable requirements. A

typical list of QA procedures is giver in Table 111-3.

1

:, Controle limited to those items and services to be subsequently dedicated
i As “hasic components”.
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Frocurement Documents - documents that specify requirements for purchase of
an item or service including purchase requisitions, drawings, process or materiai

specifications, procedures or instructions.

Process Control Documents - documents that are used to control operations on

items. These operations include’ forming, machining, assembling, welding,
brazing, heat treatment, examination, inspection, testing, plating, etc.. These
documents include:

0 Process Sheets/Travelers/Work Orders - contain steps and the sequencing

of operations performed to produce or install an item.

0 Manufacturing Drawings - contain or reference item form and fit
requirements such as size, shape, materials, joining, finishing, torquing,
etc., for directly producing an item and include specific acceptance criteria
for these characteristics. Examples include assembly drawings and detail

drawings.

0 Process Instructions/Procedures - contain details on  methodology,
parameters, and acceptance cniteria for operations performed in
manufacturing, repair, installation, inspection, testing, warehousing,
dedication, etc.. Typically, these documents are used to control
operations such as nondestructive examination, inspection, cleaning,
packaging, preservation, shipping, handiing, welding, brazing, heat

treatment, and similar special processes.
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.6 DOCUMENT CONTROL

Quality assurance procedures are used to assure current and appropriate
documents are used. These procedures control issuance of instructions,
procedures, and drawings that specify quality requirements or that prescribe
activities affecting quality. The procedures specify how documents are reviewed
for adequacy, approved for release, and distributed 1o and used at the location
where the prescribed activity is performed.

These procedures address items such as:

0 identification of organizations responsible for preparing, reviewing,
approving, issuing and revising documents. This includes design
documents, Safety Analysis Reports, nonconformance reports, as-built

documents, and those documents identified in Section 111.5;

0 use of distribution lists or equivalent to 2ssure that the proper personnel
or organizations are provided the required documents to perform the

work;

0 document identification to assure that the proper document is used in
performing a particular activity. The identification includes the document
number or any other relevant information that identify the document to be
used;

0 ascertaining that proper documents are accessible and are being used.
This is accomplished by use of document lists and/or files showing the
latest applicable revision or use of receipt control systems or marking
documents as obsolete. This assures that the latest applicable documents
have been received and obsolete revisions recalled or discarded, where

appropriate,
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Changes to documents are reviewed, approved, and relcased by the organizations
responsibie for the work unless other organizations are specifically designated.
In all cases, the reviewing organization(s) has access to pertinent information or
background data upon which 10 base approval,

Iteras and services are procured from approved suppliers, QA procedures specify
requirements for supplier evaiuation and selection, control of supplier generated
documents, acceptance of the item or service (by documentation review, source
surveillance, source and/or receiving inspection), control of nonconforming
conditions, supplier performance evaluations (assessments and audits), and

qualification of audit, inspection and surveillance personnel.

When specified in procurement documents, surveillances are performed during
fabrication, inspection, testing, and release of items and services. Quality
procedures provide guidance for surveillance activiies. Where no established
quality standards exist for a specific suppiier, the specific technical requirements
of the procurement documents are used as the basis for surveillance. The degree
oi surveillance varies with the degree of importance of equipment, supplier
performance, and complexity of items. The degree of surveillance is determined
by the organize=tion that prepared the order and QA. This surveillance is
performed using instructions which define the operation or nrocess to be

witnessed and the verifications to be made.

The procurement of spare or replacements parts and components are governed by

clhient order requirements.

For commercial-grade items which are supplied as safety related, but where
specific QA control cannot be imposed in a practical manner, specific provisions
are made during receiving inspection or source surveillance to venfy that critical

characteristics are met.
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Initial supplier approval is via survey or evaluation that is conducted by QA. The
purpose of this is to verify that the new supplier is capable of complying with the
quality requirements in the procurement documents. The results are documented
and any identified deficiencies are resolved prior to starting work. In accordance
with [E Information Notice 86-21, suppliers that nave received ASME approval
are considered "Approved Suppliers” on the hasic of the ASME approval.

Supplier approval is maintained by annual evaluations and periodic audits, The
annual evaluations take into consideration items such as supplier furnished
documentation; results of prior surveillances, inspections, and audits; and item
or service operating performance. The periodic audits address the applicable
criteria of 10CFRS0, App. B and are normally performed on a triennial basis.
An alternative to the guidance in paragraph C.3.2.1 of Regulatory Guide 1.28
(Rev. 3) is given in Table il1-2.

For items shipped 1o a NS/NF manufacturing or warchouse facility, receiving
and/or source surveiliance procedures are used to assure that the item and
specified documentation comply with the procurement document requirements,
Measures are established to assure that items accepled and released are identified
as to their inspection status in order to prevent the use or installation of non-
accepted items and allow entry of only accepted items into the warehouse. The

status is identified on the item or on documentation traceable to the item.

For ttems procured and shipped to a nuclear power plant site, QA issues a
certification which indicates acceptance of the item. The certification includes
specific information. identifying the item and the applicable procurement
documents, and certifies that the item meets all applicable procurement
requirements, including documentation requirements. The certification includes
identification of any ap, .ved deviations from the procurement requirements and
is approved by authorized personnel. Procedures identify the actions necessary
10 initiate, authorize, 1ssue, distribute, and revise certifications, These procedures

include provisions for review and acceptance of supplier furnished documentation

Page 22 Revision 7



LR

N R — e e e B R e L e e M R

(e.g., certificates of conformances, certified mat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>