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1. EXECUTIVE SUMMARY

1.1. INTRODUCTION

This preliminary Quality Assurance Plan and Assessment establishes the
Quality Assurance requirements for the AVLIS Production Plant Project. The
Quality Assurance Plan defines the management approach, orgamization,
interfaces, and controls that will be used in order te provide adequate
confidence that the AVLIS Production Plant design, procurement, construction,
fabrication, installation, start-up, and operation are accomplished within
established goals and objectives.

The AVLIS project is a joint effort by LLNL and Martin Marietta Energy
Systems, both having institutional quality assurance programs. To
specifically address the AVLIS Production Plant needs, the two arganizaticns
have prepared this joint Quality Assurance Plan. This document establishes
the joint Quality Assurance Plan reguirements. The requirements contained
herein are in accordance with those specified in both DOE Document OR 5700.6
"Quality Assurance - ORO Site Implementation Plan® and with DOE Document SAN
MD No. 5700.6 "Quality Assurance.”

The Quality Assurance Program defined in this document includes a system
for assessing those elements of the project whose failure would have 2
significant impact on safety, environment, Schedule, cost, or overall plant
objectives, As elements of the project are assessed, classifications are
provided to establish and assure that special actions are defined which will
eliminate or reduce the probability of occurrence or control the consequences
of failure, '




1.2, SCOPE

A1l contractor organizations shall participate in the AVLIS Quality
Assurance Program in accordance with the reguirements of this document either
by direct application or as imposed through contract requirements. The AVLIS
Quality Assurance Program applies to activities related to the establishment
of design criteria and requirements for the design and development,
procurement, fabrication, construction, installation and start-up phases of
the project. When equipment and facilities receive final acceptance, the
plant operator shall implement an operations quality assurance program
consistent with DOE requirements.

Quality Assurance cost and schedule impacts on the AVLIS Production plant
have been accounted for by this Quality Assurance Plan and assessment and by
existing quality assurance plans at Lawrence Livermore National Laboratory and
Martin Marietta Energy Systems, Inc.

1.3. O0BJECTIVE

The objective of this program is to assure that management attention and
support for guality assurance are systematically applied by all participants.
In addition, the program should assure that adequate plans and actions are
established, implemented and maintained with emphasis on achieving a high
degree of operational success with due consideration to health and safety,
environmental protection, performance, and reliability. The emphasis should
be on actions necessary to prevent significant guality problems.

Each project participant shall have a program for assuring quality of
services, equipment, and facilities. Concern for quality shall be visible and
shall receive management attention. To maximize effectiveness, the Quality
Assurance program shall be selectively applied to emphasize prevention of
major problems. The program shall include provisions which assure that each
employee clearly understands his/her role in providing assurance of guality.

The AVLIS quality assurance program is based on the following
principles. These principles form the foundation of the gquality assurance

program.

Q
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1. Preplanning is a key element for early detection and prevention nf

: preblems: During the preplanning phase, the assessment process is used
to evaluate the risk of failure of equipment, facilities, or management
systems. When the risk is judged to be unacceptable or unknown a
guality assurance action plan is required. This plan describes the
action to be taken to prevent or correct the problems. Methods used
to detect or prevent quality problems include independent design
reviews, vendor surveillance, first-article evaluations,
inspections, document and change control, and training.

2. The line organization is responsible for the gquality of their work:
To achieve gquality, the line organization must participate in the
quality assurance program, This includes quality assurance
planning, development of procedures and the impiementation of these
plans and procedures.

3. The operator of the facility must be involved in the quality
assurance program: Qrganizations responsible for the operation and
maintenance of the faclity must participate in and monitor quality
assurance during design and construction. Potential operating
problems must be identified and corrected before start-up and
operation.

4. Independent evaluation will verify the adequacy of the quality
assurance program: To enhance the effectiveness of the quality
assurance program, quality assurance personnel should provide an
independent evaluation of the adequacy of the quality assurance
program implementation.

1.4. QUALITY ASSURANCE PROGRAM

A quality assurance program that cdmplies with the requirements of this
document shall be established by project participants, at the earliest
practical time prior to start of activities, The program shall provide for
appiication of control and verification activities consistent with the
importance of an item or service to safety, reliability, and performance, and
shall provide for the documentation of quality related activities. The

-
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program- shall include a system for identifying, documenting, preventing and
resolving problems before they have a significant impact. The Quality
Assurance Program applies to activities during development, engineering,
procurement, fabrication, construction, operation, and maintenance.
Implementing procedures consistant with this quality program plan will be
prepared by individual program participants.

1.5. ORGANIZATION

Each contractor organization shall define the organizational structure
within which the Quality Assurance Program is to be planned and implemented.
The organizational deséription shall clearly delineate the responsibilities
and authority of the various personnel and organizations invelved. The person
responsible for the formulation and direction of the Quality Assurance Program
shall have direct access to management at a level whera appropriate action can
be initiated when required and shall report regularly on the effectiveness of
the program, Persons and organizations performing Quality Assurance functions
shall have sufficient authority and organizational freedom to verify
conformance to guality reguirements, detect early breakdowns in quality
systems, identify and repert quality probiems, and initiate, recommend or
provide solutions, as appropriate, through designated channels. The AVLIS
Project Organization is defined in Sec. 2. The organizational structure and
interface between principal participants is described in detail in the AVLIS
Production Plant Project Managemeat Plan {APPU1D).

1.6. QUALITY ASSURANCE ACTION ELEMENTS

Tnis section lists commonly referenced quality assurance acticn
elements. These elements are frequently used in the management of project
activities, and it is necessary for all project participants to have a common
understanding of these e]eﬁents. The selective application of these elements
in Quality Assurance Action Plans is determined by the concerns identified in
the project risk assessments. The application of these elements is not
limited by the Risk Assessment and Quality Assurance Action Plan. Elements

O
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may be applied at the discretion of management when considered necessary for
control of project activities. Application of Quality Assurance action

elements is further defined in Secs. 3 and 5.

Design Control

Procurement Control

Subcontractor Controi

Instructions, Procedures, and Drawings

Document Control

Control of Purchased Materials, Equipment and Services
Identification and Control of Materials, Parts, and Components
Control of Special Processes

Inspection

Test Control

Control Measuring and Test Equipment

Handling, Storage and Shipping

Inspection, Test and Operating Status

Control of Nencomforming ltems

Software control

Quatity Assurance Records

© ©0 0 0 0 6 0O 0 0 DO ©» g 0 O O O

Safety Control
1.7. RISK ASSESSMENTS

Risk assessments shall be conducted during the Title I phase of the
project with the intent of identifying those elements of the project where
significant adverse impact would be experienced if that system, service,
facility, or component, etc., did not perform satisfactorily. In determining
adverse impact, consideration shall be given to risk which includes the
consequences of failure and the probability of failure. The project elements
to be formally evaluated shall include any management practice, functional
design, equipment selection, organizational infrastructure, environmental
factor, safety factor, program goal, cost constraints, program schedules,
etc., which would impact the achievement of operational success. Accordingly,
items requiring special actions will be identified.
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. The assessment process is progressive, and iterative. Project
assessments: shall begin at the management systems level focusing on those
project elements necessary to manage the AVLIS project. Subsequent
assessments will focus on a further breakdown of the lower levels of the Work
Breakdwon Structure and will utilize design details which become available as
the design progresses. The entire risk assessment process is iterative in
that project element risk may be reevaluated any time sufficient change has
occurred to warrant an assessment.

Risk assessments shall be initiated as early as feasible in the design.
This permits the early identification of project elements requiring additional
management attention,

The organization responsible for performing a risk assessment shall
assure all project phases are addressed and that represertatives from various
appropriate disciplines participate in the assessment. The operator or user
of the facility must participate in the assessment process. A preliminary
risk assessment has been completed and details are in Sec, 4. This assessment
has identified several systems and components require gquality assurance
actions beyond the existing level of assurance.

1.8. PROGRAM IMPLEMENTATION AND CONTROL

When results of the Assessments identify items requiring Special actions,
Quality Assurance Action Plans shall be prepared by the responsible design
organization to establish actions to elimirate or reduce the probability of
occurrence, or to contro} the conseguences of failure, Quality Assurance
Action Plans shall be initiated as soon as the necessity for one becomes
evident. Preparation and review of Quality Assurance Action Plans should
involve all disciplines necessary to cover the broad range of actions required
during all phases of the project including design, procurement, fabrication,
construction, star® up, and operations. Actions to be considered in the
nreparation of Quality Assurance Action Plans are defined in Sec. 3.

When & Risk Assessment has established that an item requires no special
actions, a Quality Assurance Action Plan is not required; however,
.participants are regquired to take appropriate steps to identify and prevent

ol
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guality problems in their areas of responsibility. Nationally recognized
codes and standards shall be invoked in specifications and drawings as
applicable. Each participant's standard practices and procedures may also be
acceptable. In the event that significant quality problems occur, formal
investigations shall be performed to identify deficiencies and immediate
corrective action initiated. Quality Assurance Program implementation

is defined in Sec. 5.

The Quality Assurance Program is initiated for the AVLIS Production Plant
Project upon AVLIS process selection and continues through Title I, II, and III,
and start-up phases of the project. The major milestones for the Quality Assurance
Program are listed in Table 1-1. The timing of Quality Assurance Key Milestones
relative to the Authorization Limited Schedule is shown in Fig. 1-1.

Control of project quality activities shall be accomplished through a system
of ptanned and scheduled audits conducted by teams defined by the detailed
Quality Assurance plans, including Quality Assurance personnel. Reports of audits
shall be issued identifying deficienciec and recommended corrective actions.
Management shall be kept informed of the status and effectiveness of the Quality

Assurance program.
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Table 1-1. Quality Assurance Program Milestones.

Key Date “Milestone
Milestone .
ho. |
T Tov., 13X Lomplete Preliminary Quality Assurance Plan &
Preliminary Risk Assessment
-May. 1985 AYLIS Process Selection
2 Sept. 1985 Submit Quality Assurance Plan to BOE for Approval
Oct, 1985 Enginearing Initiated
Oct. 1985 Issue DOE Approved Quality Assurance Plan for
Implementation
Oct. 1985 Procurement Initiated
Nov. 1985 Start Project Engineering and Administration
Procedures
Nov. 1985 Start Procurement Procedures
3 Jan. 1986 Complete Project Engineering and Administration
Procedures
4 Jan, 1986 Complete Procurement Procedures
Jan. 1986 Start Detailed Risk Assessments
5 April 1986 Complete Detailed Risk Assessments
Oct. 1986 Start Quality Assurance Action Plans for Items
Requiring Special Action
Oct. 1986 Construction Initiated
Nov. 1986 Start Construction Procedures
Jan. 1987 Complete Construction Procedures
7 July 1987 Complete Quality Assurance Action Plans
Oct. 1988 Special Equipment Installation Initiated
-Dec. 1988 Engineering Complete
Oct. 1989 Start-up Initiated
8 Jan. 1990 Submit Operations Quality Assurance Plan to DOE
Aug. 1990 Issue Approved Operations Quality Assurance Plan for
Implementation
Oct. 1990 Production Initiated

O
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2. ORGANIZATION AND RESPONSIBILITIES

Design and construction of the AVLIS Production Plant will be
accomplished under the direction of the U.S. Department of Energy {DOE), by
Martin Harietté Energy Systems, Inc., and Lawrence Livermore Nat{ona?
Laboratory (LLNL) working as an integrated team. The team will be assisted
by one or more architect/engineers for facility design; a construction manager;
one or more fixed-price coniractors for construction; a cost-plus-award-fee B
contractor for construction; and subcontractors to the operating contractors.

Where feasible, procurement and construction will be awarded on the basis of

advertised competitive bids.
The project will be organized within the existing Department of Energy

structure. Project and program interfaces upon commencement of the capital

project are depicted in the Project Management Plan (APPO10) and are shown

in Fig. 2-1. Principal participants are DOE Headguarters, the DOE Oak Ridge

Operations Office (OR0), the DOE San Francisco Operations Office (SAN), the (
Technology Program Office (TPD), and the Operating Contractors Lawrence

Livermore National Laboratory (LLNL), and Martin Marietta Energy Systems,

Inc. [MMES). .

The AVLIS Technical Program Office at LLNL receives direction from OCE
Headquarters and is responsible for the technical managemeat of the overall
program. The Technical Program Office will move to Martin Marietta after
completion of Title II design. The Contractor Project Organization led by
Martin Marietta hac the prime responsiblity for executing the AVLIS (
Production Plant Project. The supporting technical efforts will be led by
LLNL until the first plant increment is activated; thereafter, Martin Marietta

will lead these activities.

Each contractor organization shall define the organizational structure Q'
within which the Quality Assurance Program is to be planned and impiemented.
The organizational description shall clearly delineate the responsibilities
and authority of the various personnel and organizations involved. The person

responsible for the formulation and direction of the Quatity Assurance Program ¢
shall have direct access to management at a level where appropriate action can

be initiated when required and shall report regularly on the effectiveness of

the program. Persons and organizations performing Quality Assurance functions

shall have sufficient authority and organizational freedom to verify
conformance to quality requirements, detect early breakdowns in quality

0 o



systems, identify and report quality problems, and initiate, recommend or
provide solutions, as appropriate, through designated channels. The AVLIS
Project Organization is defined in Fig. 2-2. The organizational Structure
and interface between principal participants is described in detail in the
AVLIS production Plant Project Management Plan (APPDID).

The formulation, adminstration and surveillance of the Quality Assurance
Plan is the responsibility of Martin Marietta and LLNL Managers. The various
project engineers who are assigned respansivoility fer the conventional and
special facilities are responsible for implementing the reguirements of this
plan consistent with their assigned technital responsibility.

Upon commencement of the project, the AVLIS Production Plant Contractor
Project Organizatijen (CPO) shall develop and implement a quality assurance
program in accordance with the requirements of this document. This quality
assurance program is subject tc approval by the Qak Ridge Operations - Field
Project Office (ORO/FPO). Contractor and subcontractor Quality Assurance
Programs shall be approved by the Contractor Praject Organization.

The Quality Assurance Program recognizes that the Yine organization is
responsible for achieving and assuring the desired quaiity, reliability, and
safety of its activities, This plan provides for formal controls that will be
integrated within the normal management practices of the project line and
engineering organizations to provide a high degree of confidence that the
goals of the project will be achieved as planned.

Procedures for performance and control of work will be prepared by the
line organization responsible for the work prior to start of work. Procedures
shall be approved by appropriate management and reviewed by Quality Assurance
personnel for conformance to the Quality Assurance Program reguirements,

The project engineering group will be responsible for maintaining the
overall status of the project ard for proper dissemination of project
information such as plans, schedules, budgets, estimates, and project
technical and management control documents. This group will prepare the
project reports.

The design and systems engineering include Titles I, II, and III[ as well
as analyses, reiiability engineering, criteria verification, test plans,
operability and maintainability plans, parts lists, and standardization.

1
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DOE
Headqguarters
Deputy Assistant
DOE Secretary DOE
Oak Ridge for San Francisce
Operations Office Uranium Enrichment Operations Office
] ! j AJ__l
i Technical
DOE
. . Program DOE
F'c'g":i:;mt _______ Office T T T 77  Laser Programs
LLNL—~MMES*
Technical direction J Technical direction
- 1
Co;'t;_aj:c,t::rs T;chnical
Office o eces
MMES JLUN MES 7
tntegrated Technotogy
Contractors Groups
LLNL and MMES LLNL and MMES
. Support
Arch'itects/ Groups
Engineers LLNL and MMES
f_J Fined Price
Contractors
Management direction
= e — —~— Programmatic direction

Cost Plus
— Award Fee
Contractors

*{ ead transfers from LLNL to MMES
following Title 1} design completion
*##{ ead transfers from LLNL 10 MMES
fotlowing activation of initial plant
increment

fig. 2-1. Organization of Project for AVLIS Production Plant.
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Contractor Project Organization
Project Manager — MMES
Daputy Project Mansger — LLNL
Deputy Project Manager for Design — LLNL
Daputy Project Manager for Project Operations — MMES
Projact Menager of | [ Systems | “Laser | Separator] T-prac [Facilities| [ manager of | | Managerof | [ Pinet
sngineering project inesring| syst Y Y 5 procurement | | construction-| |operations|
e ) manager § manager nstallation manager
MMES MMES MMES | [LLNL] LLNL] [MMES] | MMES MMES MMES MMES
] ] .| | I —1 —
MMES project L MMES MMES LLNL LLNL MMES MMES AJE Operating and
_ gineering 1 sy Hproject] it project | H eroject| [ project FPCs mairtensnce
A groups groups groups groups groups groups groups groups
" [ MMES
MMES L‘ CPAF I Techrotogy and

LLNL AfE MMES AfE AJE support

] sy project] | project | L project praject » groups
woups groups Qoups groups groups LLNL

A/Es

L Technology and

MMES AJE support

Key: H project project MMES groups
grours Qroups groups MMES

A/E = Architect/engineer

CPAF = Cost-plus-award-fee contractor
FPC = Fixed-price contractor

MMES = Martin Mariatta Energy Systems, Inc.

Fig. 2-2. Contractor Project Organization for AVLIS Production Plant Project.
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Procurement and construction include the acquisition, fabrication,
installation, and some activation of the facilities and equipment. Procurement

activities are described in the Industrial Access Program {PP020).
Training and safety influence the plant design, but pertain primarily to

the skills and procedures needed to successfully operate the facility.
Quality assurance supports all of the above activities to enhance the success

of the deployment.
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G



E)

(o)

3. QUALITY ASSURANCE ACTION ELEMENTS

The purpose of this section is to define commonly referenced quality
assurance action elements. Although these elements are frequently used in
project management activities, it is necessary for all project participants to
have a common understanding of the quality assurance action elements, The
selection and application of these elements in quality assurance plans are
determined by the concerns identified through the quality assurance assessment

process.
3.1. DESIGN CONTROL

Design activities, including design changes, interfaces, reviews and
checking shall be defined, controlled, and verified in accordance with writien
procedures and instructions to assure that applicable design bases and quality
standards are correctly translated into desigm decuments. Deviations from the
original design requirements, including the supporting engineering
justification, shall be controlied.

Design control measures such as design reviews, alternate calculations,
or performance of suitable tests shall be applied to check the adequacy of
design. Adequacy of design shall be verified by persans other than those who
designed the item.

3.2. PROCUREMENT CONTROL

3.2.1. Procurement Document Control

Review, approval, and revision of procurement documents shall be
performed in accordance with written procedures to assure that items and/for
services purchased directly or through sub-suppliers conform to the applicable
technical specification and other requirements necessary to assure adequate
quality. Documents providing evidence that items or services conform to the
requirements of procurement documents shall be retained and must be sufficient
to validate that these requirements are met.

15
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As 5ppropr13te, procurement documents shall require sub-suppliers to use
a quality assurance program consistent with specificed gquality requirements.

3.2.2; Subcontractor Control

Quality of construction is verified through surveillance inspection of
construction activities performed at random or selected stages of construction.

Subcontractors on-site implementation of their quality control programs
shall be monitored by guality control engineers for:

Training and certification of personnel.

Installation, inspection, examination and test control.
Control of nonconforming items.

Documentation and records control. \
Welding and nondestructive examination control.

o 0 o o o

3.3. INSTRUCTIONS, PROCEDURES,'AND DRAWINGS

Approved instructions, procedures, and drawings shall be used to
prescribe and accomplish activities affecting quality. These documents must
be appropriate to the circumstances and include appropriate acceptance
criteria for determining that important activities are satisfactorily

accompiished.

3.4. DOCUMENT CONTROL

Documents such as instructions, procedures, calculations, specifications,
and drawings (including changes thereto) prescribing activities affecting
quality shali be controlled, Documents shall be reviewed for adequacy and
approved for release by authorized personnel. Changes to documents shall aiso
be reviewed for adequacy and approved for release by the same organizations
that performed the original review and approval.

Means shall be provided for prompt and accurate distribution of both
original documents and subseguent revisions to minimize the risk of
inadvertent use of superseded or obsolete materijal.
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A controlled project file shall be established and maintained. Control
logs which identify the document, its subject, and its status shall be
maintained for documents such as bid packages, vendor drawings and
correspondence.

3.5. CONTROL OF PURCHASED MATERIALS, EQUIPMENT AND SERVICES

Assurance that materials, equipment, and services purchased directly or
through sub-suppliers conform to procurement documents shal) be achieved in
accordance with procedures that include, as appropriate, provisions for (1)
source evaluation and selection, (2) objective evidence of quality,

{3) inspection at the sub-supplier source, and {4) examination of products
upon delivery. Documentary evidence that materials and equipment conform to
procurement requirements sha)l be availeble prior to installation or use of
such materials and equipment. This documentation shall be retained and must
be sufficient to identify the specific requirements such as codes, standards,
or specifications met by the purchased materials and equipment. Segregation
and control of rejected material shall be clearly identified.

3.6. IDENTIFICATION AND CONTROL OF MATERIALS, PARTS, AND COMPONENTS

Procedural controls shall be established for the identification and
control of materials, parts, and components, including partially fabricated
assemblies. Materials, parts, and components shall be designated for
identification control through either heat number, certification, lot pumber,
or other appropriaté means traceable to the items. In cases where
identification marking must be removed, substitute identification or
traceability shall be provided. These identification and control measures are
designed to prevent the use of incorrect of defective materials, parts, and
components.

17

o :‘»‘;A.:l\im*‘_

BLLS T o e



N

3.7. CONTROL OF SPECIAL PROCESSES

Special processes [including welding, heat treating, and nondestructive
examination) used in fabrication of products shall be controlled by using
appropriate standards and qualified procedures. Procedures shall be reviewed,
approved and maintained on file. Personne) involved in special processes
shall be qualified. Specification and referenced code requirements for
certification of welders, nondestructive examination aad inspection personnel

shall be reviewed with subconi;actors.

3.8, INSPECTION

Inspection criteria and instructions shal) be provided by or for
organizations performing activities affecting quality. These inspections
verify conformance with documented specifications, instructions, procedures,
and drawings for accomplishing the activity. Inspections shall be made by
gualified personnel other than those directly performing the activity.
Inspection results shall be documented.

Inspection or process monitoring {(or both) shall be utilized for control
where needed to verify conformance with requirements. Whenh mandatory
inspection hold points are specified, work shall not proceed without the
consent of the procuring organizations designated personnel. Consent to waive
hold points shall be recorded prior to continuation of work beyond the hold
point. Source inspection, shop inspection and like operations away from the
work site shall be performed by knowledgable engineering personnel.

3.9. TEST CONTROL <

Tests required to verify conformance of an item to specified requirements
and to demonstrate that items will perform satisfactorily for the service
intended shall be controlled by authorized written test procedures. Test
procedures must assure that the prerequisites for a given test are met, that

adequate test instrumentation is used, and that the test is performed under
suitable environmental conditions. Tests shall be monitored by qualified

18
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personnel and test results shall be dOCUmebted and evaluated to assure that
the requirements are satisfied. Documented test results shall be retained.
Test records shail, as a minimum, identify: items tested, tester or data
recorded and date of test, type of observations, test results or
acceptability, and reference to action taken in connection with nonconforming
items,

The test program shall include, as appropriate:

Prototype gualification tests.

Progf tests prior to installation.
Construction tests.

Preoperational tests.

Operational tests during facility operation.

o O o oo

3.10. CONTRQL OF MEASURING ARD TEST EQUIPMENT

Measuring and test equipment used in activities affecting quality «hall
be controiled and calibrated to maintain accuracy within necessary limits.
The degree of control and frequency of calibration shall be commensurate witn
the significance of the activity or eguipment, and within the accuracy
tolerances and calibration frequency established by the equipment and
manufacturer. —

Measuring and test equipment shall be calibrated against equipment that
nas a known valid relationship to nationally known standards. If no national
standard exists, the basis for calibrations shall be documented.

Documentation of calibration data shall be preserved. Equipment shall be
suitably marked to indicate status of calibration.

3.11. HANDLING, STORAGE, AND SHIPPING

Handling, storage, shipping, cleaning, packaging, marking, labeling, and
preservation of materials and eguipmenrt shall be defined and coatrolled in
accardance with written procedures to prevent damage or deterioration.
Special protective environments, such as inert gas atmospheres, specific
moisture levels, and temperatures, shall be provided as appropriate.
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3.1z, INSPECTION, TEST, AND OPERATING STATUS

Appropriate controis shall be applied to indicate the status of
“inspections and tests performed and to prevent the inadvertent use of items
that have not passed the required tests and inspections. The authority for
application and removal of indicators of the operating status of structures,
' systems, and components of the facility, such as tagging valves and switches
to prevent inadvertent operation, shall be specified.

Prior to final equipment acceptance all required quality records and
other information required by contract, shall be turned over to the procuring
organization.

3.13. CONTROL OF NCNCONFORMING ITEMS

Measures shall be established to control constructior and production of
materials, parts, or companents which do not conform to reguirements in order
to prevent their inadvertent use or installation, These measures shall
include, as appropriate, procedures for ideatification, documentation,
segregation, disposition, and notification to affected organizations.
Nonconforming items shall be reviewed and accepted, rejected, repaired, or
reworked and reinspected in accordance with documented procedures.

Material and eguipment discovered to be discrepant upon receipt shall be
segregated from acceptable material by either tagging, marking, separated
storage, or other similar appropriate means to prevent inadvertent use of the

discrepant item, and .2 log maintained.

3.14. SOFTWARE CORTROL

The Quality Assurance Program applies to the development of software or
the software product for the design, development, testing, and utilization of
AVLIS programs. The program shall address the detection, reporting, analysis,
and correction of software deficiencies associated with computer processing.

The responsible contractaor(s) shall implement a Software Quality
Assurance Program consistent with the regquirements of this document which

20



include practices and procedures to assure compliance with all software
requirements and specifications. The Plan shall identify organizational

responsibilities and authorities for its execution and the events critical to
its implementation.
The Plap shall address as a minimum:

Design Reviews.
Integration Testing & System Testing.

Validations & Verification.
Configuratjon Management.

Access Contral,

o 09 O o

3.15. QUALITY ASSURANCE RECORDS

Sufficient records shall be maintained to document activities affecting
quality as reguired in the technical specifications. The records include
drawings, procurement documents, calculations, and operating logs; results of
reviews, inspections, tests, audits, monitoring or work performance, and
material analyses; and qualification of personnel, procedures and equipment.
Records shall be identifiable and retrievable. Retention periods shall be
specified. Records shall be protected against damage, deterioration, or Toss.

3.16. SAFETY CONTROL

The safety coantrol will minimize the risks of accident by the early
detection of significant potential hazards inherent in the design of the AVLIS
conventional and special facilities. It will assess the impact of the hazards
identified on the health and safety of employees and public, and the
environment, It will apply the appropriate design, barricades, warnings, and
management controls to eliminate or control the accident risks to an

acceptable level.
The controls include identification of hazards, assessment of risks,

designing for minimum risk, incarporation of safety devices or systems; and
establishment of positive administration controls.

21
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4. PRELIMINARY RISK ASSESSMENT
L 4.1, !NTRODUtCTION

This section provides a preliminary risk assessment of the majaor systems
and components of the AVLIS Production Plant, and the impact of failure of
these systems on the successful completion and operatiun of the plant. The
criteria and methodology used in performing the preliminary assessment are
defined, and the results of the assessment are summarized. Subsequent
assessments will focus on further details of the work breakdown structure

during the Title I project phase.
4.2, SCOPE

The purpose of this risk assessment is to provide a preliminary
identification of those Work Breakdown Structure elements of the AVLIS
Production Plant that are considered most important to the successful
operation of the plant.

The assessment was performed by using emgineering judgement to determine
the consequences and probabilities for various failures. In certain areas
limited engineering analyses where conducted to obtain more accurate estimates
of the impacts. Detailed descriptions of the systems and components analyzed

are contained in the following documents:

EBO3D AVLIS Production Plant Laser System Design Report
EBO40 AVLIS Preoduction Plant Separator System Design Report
EBOS0 AVLIS Production Plant Urgn?um Processing Design Report
EBO6D AVLIS Production Plant Conventional Facilities and

If an item is considered critical, special actions as explained in Sec. 5

Process Design Report

will be initiated during the design, procurement, construction, or operation

phases. Theée

special actions will be identified during the early design

phase. Once specific actions are identified the Quality Assurance program
will monitor project activities to ensure that these actions are followed.

22
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Conventional facilities and systems which are not unique to the AVLIS
technology or are commercially available have been selectively screened from
this preliminary assessment in order to focus attention on AVLIS Production
Plant special equipment and uranium processing.

As a follow-on to this preliminary risk assessment, a more detailed risk
assessment will be conducted early in the design phase. Each organization and
discipline including Quality Assurance personnel participating in the Project
shall contribute to the assessment process. The knowledge and experience of
all disciplines will then be an advantage in the prevention of quality
problems. In concert with this activity all design groups shall forward
copies of approved Quality Assurance Assessments tc each participant having
interface responsibilities which need to be addressed as a result of the
assessment process.

The Quality Assurance Assessments shall be initiated and completed by the
30% Design Review milestone. Reassessments shall be in’tiated at project
major milestones (60%, 90% and certified for construction design reviews) or
when the previous assessments have been invalidated by design changes.

4.3. METHODOLOGY
This preliminary risk assessment was conducted with the intent of
identifying the level of project risk for each major project system if that

system or component did not perform satisfactorily in service. The basis used
to divide the plant into elements was the Work Breakdown Structure, Fig. 4-1.
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The methodology is summarized in Fig. 4-2. In determining risk, both the
consequence of failure and the probability of failure are considered.

4.3.1. Consequence Level

Each item was evaluated to determine the consequence of a faflure.
Potential failures which cause the function of the component to be lost or
which cause damage to additional components were identified. No attempt was
made to identify ali possible causes of failure. Rather, the effort was to
identify the more serious failure modes to determine if further consideration
was necessary.

Once a failure effect was identified the consequences of the failure were
determined. The importance of the failure was assessed by comparison to
criteria identifying significant failures. The criteria for conseguence of
failure used in this assessment are presented in Table 4-1.

The conseguence of a Tailure has been catagorized as either significant,
moderate, or insignificant (S, M, 1). Failures which result in consequences
which exceed any one of the criteria presented in Table 1 would be classified
as significant. An insignificant failure has 1ittle or no impact on
day~to-day operations. A moderate failure is one that falls somewhere between
the two failures described above. A moderate failure would require a
noticable reallocation of resources over and above what is considered

day~to-day operations.

4.3.2. Probability Factor

After determining the consequence of failure, it is necessary to evaluate

the probability of failure. Equipment repair or replacement required as a
result of normal operation js anticipated. As a result refurbishment

facilities are being provided and a preventive maintenance program will be
implemented. The objective of this assessment is to consider failure modes
which are beyond those anticipated during normal operation and which due to
their random occurrence may require additional design provisions. The

probability of failure has been catagorized as high, moderate, Tow, or very
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fig. 4-2. (Qualitative Assessment Procedure.
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.Table 4-1., Criteria for Defining Consequence of Failure.

Do not consider failures caused by:
Labor union strikes

Sabotage or vandalism

Acts of war

Failure Consequences Classification:

For the purpose of c]assifyinq the consequences of failure, the
definition of “significant failure™ is, "the effect of primary failure
which can result in any one of the following consequences”:

A. Radiation Safety addresses radiation exposures to personnel and
members of the gemeral public as a result of the accidental release
of radioactive material. For any event, the dose-eguivalent
received by the maximally exposed off-site individual shall not
exceed either:

1. A weighted whole body 50-year dose commitment of 500 millirem,
using the methodology outlined in ICRP Publication 26 for
weighting and summing doses to individual organs; or

2. A dose-equivalent of 5000 millirem to the hands and forearms,
feet and ankles, skin, or lens of the eye.

B. Unanticipated Costs are these costs which result from accidents or
other uneéxpected events, which are considered unacceptable. Costs
associated with equipment replacement (both labor and materials),
repair of .damage, clean-up of radioactive contamination, and loss of

production are included.

C. Process Hazards that may resuit in death or serious injury to
operating personnel as a result of the special or upusual hazards
associated with laser isotope separation. Normal industrial hazards
are not covered by this criterion.

D. Criticality addresses those engineered safety features incorporated
into the p‘ant primarily to preclude the occurrence of an accidental
nuclear excursion. Devices which only mitigate the severity of a
criticality (such as shielding or evacuation alarms) do not fall
under this critarion.

System redundancy should not be copsidered the sole mitigating factor in
the reduction of failure probability. Redundancy, however, is an
appropriate design Quality Assurance action when utilized in an attempt
to reduce the risk associated with the system.
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low (H, M, L, VL). In this qualitative assessment a high probability of
failure is one in which an unanticipated failure is likely to occur at a rate
greater than approximately once every five years. A moderate probability of
failure implies that the failure will occur on an occassional basis. The
freguency for moderate probability events ranges from once every 5 years to
once during the plant lifetime (about 30 years).

When the failure rate for a component is between once during the plant
lifetime and once every 1,000 years it is classified as Jow. Certain failure
modes are considered to be very rare or improbable. The very Tow probability
for certain failures could result from the use of components which have a very
high inherent reliability, or a need for several high reliability components
to fail before an adverse consequence occurs, Failure rates for components in
this range weuld be below once every 1,000 years.

4.3.3. Risk Evaluation

Equipmant failure which result in significant consequences do not
necessarily require the application of special Quality Assurance
requirements. Similarly, components with high failure rates may not reguire
special actions. The evaluation of which events require a special action must
consider the combination of consequence and probability. This combination
defines the risk of a given failure. Those items that have a high degree of
risk require special actions if the risk is to be reduced. Figure 4-3
provides a matrix for determination of whether the risk is considered
sufficient to warrant special actions for the purposes of this preliminary
assessment. The assessment process provides a logical approach for
determining where special attention should be applied to assure operational
success. Where there is relatively little or no risk, special actions are not
required. However, as the degree of risk increases it becomes more prudent to
apply greater measures to assure success. When the conseguence of failure is
high and the probability of failure is high, the risk is high. At the other
extreme, where the consegquence of failure is insignificant and the probability
of failure is low, the risk is low. When a particular item has a low risk
evaluation, there is seldom any Lenefit to applying additional valuable
resources to further reduce the risk.
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4.4. RESULTS
The results of the preliminary risk assessment are summarized in

Tables 4-2 through 4-13. The assessments are grouped by Work Breakdown
Structure elements as indicated below:

WBS No. System Table

1.2.1. Laser Systems

1.2.1.1. Copper Laser System 4.2
1.2.1.2. Dye Lasers 4-3
1.2,1.3. Optical Systems 4-4
1.2.1.5. Refurbishment/Test 4.5

1.2.2. Separator System

1.2.2.1. Pod System 4.6
1.2.2.3. Module System 4-7
1.2.2.4. Refurbishment/Test 4-8

1.3. Uranium Processing

1.3, Feed Conversion 4.9
1.3.2. Feed Preparation 4-10
1.3.3. Product Conversion 4-1
1.3.4, Uranium Recovery 4-12
1.3.5. Process Support 4-13

The items reguiring special action are identified in the coiumn on the
worksheet by a "yes" or as appropriate with a "no®. A "no" in the column
referring to special actions means that at the time of this preliminary
assessment there was adequate confidence that the Work Breakdown Structure
jtems, system nr subsystem, as presently planned, would perform as intended
without additional guality assurance actions beyond those currently utilized
or a failure would have insignificant adverse impact on plant performance or
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availability. A “yes" in the special action column means that at the time of
the assessment there was sufticient risk to warrant formal application of
special Quality Assurance actions. The implementation of these $pecial
actions is discussed in Sec. 5.

In reviewing the results of this preliminary assessment, it is necessary
to understand that, as part of the AVLIS Production Plant Project Management
Plan, detajled technical assessments will be conducted during the engineering
desiyn phase and completed prior to the issue of the Title I Engineering
Report. It 15 in these detailed assessments that specfic special actions will

be identified.
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Table 4-2. Preliminary Risk A

for WBS 1.2.1.1 Copper Laser System.

Soecial
Has No. Potential Failure Consequence Probability action Comments
item name failure effect of failure of failure required
(s, M, 1) (H, ¥, 1)  (yes/no)
1.2.1.1.1 Failure of any Loss of one 1 nia) No There are approximately 100 copper
Copper laser of the follow- copper laser laser n?g;naturs per laser
ascillator ing: Head, power ampli- module. Units are independent:
optics, encl., fier chain so that loss of one unit does
vac. $ys., not aFfect npearation of other
electrical units. Loss of a single chatn has
a minor impact on plant performance,
1.2.1.1.2 Failure of any Max. impact I ufa) Ro There are approximately 200 copper
Copper laser of the follow- is loss of laser amplifiers per laser module.
amplifier ing: Head, one copper Loss of a single ynit causes a 30X
optics, encl., laser power reduction in powar output for one
vaC. 5¥5., amplifier chain. Maximum impact s loss of
electrical chain one chain. Loss of a single chain
has a minor impact on plant
performance.
1.2.1.1.3 Mechanical Loss of one 1 L No There are approximately 100 Herriot
Herriot cells failure of - copper laser cells per laser module. Units
optics power ampli- are independent so that loss of
alignment fier chain one unit does not affect operation

of other units. Loss of a single
unit has a minor impact on plant
performance.

{a)scheduled maintenance for units s

5000 hours.

b)Module serves either dye booster amplifier or dye power amplifier.
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Table 4-3. Preliminary Risk A t for WBS 1.2.1.2 Oye Lasers,
Special
WBS No. Patential Failure Consequence Probability action Comments
item name failure effect of failure of failure required

(s, M, 1) (H, M, L} (yes/no)

1.2.1.2.1 Failure of No impact 1 L} No Spare dye maste~ oscillators are
Dye wave fom electronics/ provided for each caler to
generator temperature provide redundancy. Units can
controller : be replaced in about one hour,
of one dye
master
ascillator
Failure of Luss of plant L] VL L The Yower failure rate of these
beth dye separative components combined with the
master capacity until short replacement time result in a
oscillators defective units small risk.

for a single are replaced
coior at the

same time

Capper laser Failure of any Loss of one 1 n(a) No There are many copper laser oscil-

oscillator of the follow- copper laser lators for the dye master oscil-
ing: head, oscillator lators, Fewer are required for
optics, enc),, aperation. Loss of one will have
electrical, no effect on plant availability.
vac. Sys.

1.2.1.2.3 Failure of Loss of one M L No Interlocks provided to stop loss

Oye amplifiers window dye ampli- of alcohol through broken window

fier chain (sensors detect presssure drop)
and once througn ventilation
provided to remove vapors.
1.2.1.2.3

Dye amplifiers Leak of dye Loss of one H L No Automatic valves close as
flow system amp)ifier pressure flow rate drops.
containment. chain Ethanol sensors detect vapors,

Once through ventilation provided
to remove vapors. fire
suppression system provided,

Dye pumps Loss of pump Loss of one 1 L Ko Each Yoop has a standby pump.
due to mechan- pump has no Mean-time-between-failures (MTBF)
ical or elec- impact is approximately 63,000 hrs, for
trical failure each pump.

{a)scheduled maintenance for units is 5000 hours.
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Table 4-4. Preliminary Risk A

for WBS 1.2.1.3 Optical System.

Spactal
H8S No. Potential Failure Consequence Probability action Comment 5
item name failure effect of fajlure of failure required
(Sy M 1) (H, M, L)  (yes/no)
1.2.1.3 Mechanical Partial lass ] L L Components have a low failure
Gptical System failure of photoion- potential during normal
ization operation
Table 4-5. Preliminary Risk As for WBS 1.2.1.5 Refurbishment and Test.
Special
WS No. Potential Failure Consequence Probability action Comments
item name failure effect . of fajlure of failure reauirad
(s, M, I) (n, ¥, L) (yes/n0)
1.2.1.5 Equipment Increased 1 L] No Failure of equipment in the
Refurbistment and failures refurbistment refurbishment and test areas
times does not cause loss of plant

separative capacity. However
such failures could impact
refurbishment times,
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Table 4-6. Preliminary Risk A t for WBS 1.2.2.1 Pod System.
Special
WBS No. Potential Failure Consequence Probability action Comments
item name failure effect of failure of failure required
(S, M, I) (H, M, L} (yes/no)
1.2.2.1.1.10 Single gun Temporary I Ha No Redundant E-quns are provided
E-beam system failure loss of heat
. to melt
Gun power Loss of heat 1 L] o A failure of this type would
system or to melt, result in a reduced run time for
controls nremture a module, helaw the avarage
failure separator 400 hours
shutdown
1.2.2.1.1.2 Crucible Loss of melt H L Yes Extended module downtime due to
Cructble melt beam fatlure cantainment cleanup and inspection.
dump system
Cooling water Cooling water 1 L] No Extended module downtime due to
supply headers introduced ¢leanup and inspection.
fatlure into operating
moduie, loss of
vacuum, loss of
production
1.2.2.1.1.3 Feed system Premature 1 M No Replace defective feeder.
Feed/reflux djst. failure module
systems Shutdown
Reflux system Inability to 1 M No This may cause premature module
fatlure return mater- shutdown.
ial to melt,
material build-
up on troughs,
material sp\ashing
inte crucible
1.2.2.1.2.1 Frame failure Loss of L L No Loss of the umbilical seals durin
]
Frame assy. umbilical operation would cause premature
seal, loss of module shutdown.
aligmment,
Jjamming of pod
withdrawal

system
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Table 4-6. (Continued)

Special
WBS Ho. Potential Failure Consequence Probability action Comments
item name failure effect of failure of failure required
{s, M, 1) (H, M, L) (yes/no)
1.2.2.1.2.2 Seal failure Introduction 1 L No Covered above {1.2.2,1.2.1)
Umbidical seal of atmosphere
bellows into module
1.2,2.1.2.3 Fa{lure in Loss of power 1 L No Switch to spare gun.
Jeility dist, electrical to E-beam qun
manifolds conpector
for E-beam gun
Failure in Loss of power 1 L o Loss of one heater can generally
electrical to heater be tolerated with no effect on
connector for performance.
heater
Failure of Introduction M L No Low pressure system,
cooling water of water into Introduction of cooling water into
dist. lines module operating modula has been pre-
viausly discussed (1.2.2.1.2.1)
1.2,2.1.3.1 Failure of Rolease of U 1 L L] Module turnaround time would be
Enclosure assy. enclosure vapor to module increased due to unscheduled
component interior cleantp.
Comporent Melt splashes L4 \8 Ko Module runtime would be decreased.
falls into onto E-guns, Module turnaround time could in-
melt and/ar module crease due to extended cleanup
interior time.
1.2,2.1.3.2 Failure of Decreased 1 \[N No Component or coating failure
Ton extractar graphite module capacity before avg, run time is reached
component or or premature is highly improbable, Cuatin? de-
coating module shutdown. qradaticn after avg. runtime is

reached is anticipated and is
accounted for by pod
refurbishment.
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Table 4-6. (Continued)
Special
WS No. Potential Failure Consequence Probability action Comment s
item name failure effect of failure of fajlure reauirad
(S, M, 1) (H M, L)  (yes/no)
Component falls (see 1.2.2,1.3.1} M L3 N (see 1.2,2.1.3.1)
into melt
1.2.2.1.3.3 Casting accu-  Loss of s L Yes ModuTe turnaround time wauid be
withdrawal system mulator struc- vacuum fncressed due to unscheduled
tural failure cleanup.
Q-ring failure Loss of 1 L No Any vacum loss s anticipated to
vacuum be a slow bleed rather than an
immediate introduction of signi-
ficant amount of air. This would
lexd to module shutdown, but not
to significant uranfum oxidation,
Heater failure Uranium 1 L} o Loss of one heater can generally
- freeze in ba tolerated with no effect on
withdrawal performance.
overfiow,
madule shut-
down.
1.2,2.1.3.4 System fails Decreased 1 M o The aligmment system generally
Alignment system completely or  madule isn't required after the system
functions at a capacity or temperatures have equilibrated
less than premature
optimal Tevel module shutdown
1.2.2.1.3.5 System fails Loss of liquid 1 M No Shutdown module and carryout
Thermal system ar aperates flow, loss aof narmal god replacement.
incorrectly pod production
potential Toss
of module
production
Cooling shroud Introduction 1 L No Extended module downtime dus to
toss of water of cooling Jong cleanup.
containment water into

module, loss
of vacuum, loss
of production

a)1000 hour design life.
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Table 4-7. Preliminary Risk A

for WBS 1.2.2.3 Module System.

Special
W8S No. Potential Failure Consequence Probability action Comments
item name failure effect of failure of failure reguired
(S, M, I} (H, M, L) (yes/no)
1,2.2.3.1.1 Rapid loss Repid oxidation 1 L No Shutdown module and repair.
Process vessel of vacuum of U metal
Thermal liner Cooling water 1 L No System shuts down to safe
panels leak or introduced configuration.
don't flow into vessel.
coolant Vessel is
not cooled
1.2.2.3.1.2 Panels leak Cooling water 1 L No System shuts down to safe
Partition panels or don't introduced configuration,
flow coolant into vessel.
Vessel is
. not cocled
1.2.2,3.,1.3 Difficulty or Alternate M L No A alternate method can be used
Rail system inability to method must to remove the pods and get the
remove pod be used to module back on line.
with normal remove pod
means
1.2.2.3..4 Colls cease Premature I L No Continuous monitoring of magnetic
Magnetic field cotls operation or vessel shut- field ccils is provided to ensure
or operate down proper E-beam contairment.
incorrectly
1.2.2.3.3.1 Pump fails or Increased I t No Redundant pumping capacity is
Mechanical vacuum operates module turn- provided.
pumps poorly around time or
module shutdown
until pump is
repaired.
1.2.2.3.3.3 Pump fails or Increased I L No Loss of one diffusion vacuum
Diffusion vacuum operates module pump will not cause a lass in
pumps poorly pump down- productian.
time
- — —
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Table 4-7. {Continued)
Spacial
WBS No. .Potent{al Failure Consequence Probability action Comment s
jtem name failure effect of failure of faiture required
(S, M, 1) (H, M, L) (yes/na)
1.2.2.3.4.1 Failure of Alternate 1 L No Hanned entry is not planned as
Fan/Filter Units units means of part of normal operations.
manned entry Redundancy is provided,
to module
would be
required.
Manned entry
cauld te made
with proper
respiratary
pratection
1.2.2.3.4.2 8reach of Small amounts 1 L Ro Breach would be detected, con-
Duct Work duct work of contamina-

tion spread
at the breach

tamination cleaned up. Opera-
tions of module would not be
affected. Redundancy is provided.




Table 4-8. Preliminary Risk A for WBS 1.2.2.4 Refurbishment/Test.

Special
WBS No. Potential Failure Consequence Probability action Comments
item name failure effect of failure of failure required

5, M, 1) (W, M, L)  [yes/oa)

1.2.2.4.1.1 fatlure of Eguipment I M Ho Redundancy is provided.

Handling Transport erane, tug, unusable
forklift
Failure:of Rail 1 L] No Manual alignment can be used.

a rails unusable

1.2.7.4.2.1 Transporter Transporter 1 M Ho Redundancy is provided.

Pod Transporter fails unusable

1.2.2.4.2.2 Equipment \ Equipment 1 M Ko In all cases, rgdundancy is pro-

Disassy. and Stripping fails y unusable vided. A third shift and weekends

\ 5 are also avaiable,
1.2.2.68.2.3 Equipment - Equipment 1 \M No In all cases, redl}h‘dancy is pro-
Coating Equipment fails " unusable \ vided. A third shift and weekends
\ are also available
Equipment Decreased 1 M ; No QC program should pmhde for
applies module run proper calibration and verifica-
faulty cycle v tion of inspection equipment
coatings operations., Extended operational
undetected experience is planned with KHON,
MARS and FSDF.
1.2.2.4.2.7 Fixture/ Equipment 1 M No Redundancy is provided.
Assy. and Inspection tooting unusable

failure
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Table 4-8. (Continued)
Special
WBS NMo. Potential Failure Conseguence Probabilfty action Comments
item name fatlure effect of failure of failure required
(S, M, 1) (4, M, 1)  (yes/no)
1.2.2,4.2,5 Equipment Equipment 1 M No Redundancy is provided.
Electrical Comp. fails unusable
Refurbishment
Equipment Pod is 1 L] No QC program should provide for
provides jncorrectly proper calibration and verifica-
tTaulty certified, tion of electrical component
readings decreased refuro. equipment operation.
run time .
1.2..2.4.2,6 Euuipment Equipment 1 N No Redundancy is provided
Mech. Comp. Refurb. fails unusable
1.2.2.4.2.7 Fan/filter/  Loss of I L No This system will be protected to
Afr Handling System duct work contamination prevent & loss of entirz system
- . fatls control in which could effectively shutdown
refurb, area, the refurb. area. Short term
localized shutdawns of the system should not
contaminat ion significantly affect refurbishment
operations. Redundancy is
provided.
1.2.2.4.3.1 Tenling Toaling Tooling 1 M No Redundancy is provided.
failure unusabie
1.2.2.4.3.2 Test Equipment Equipment 1 N No Redundancy is provided.
Equipment fails unusable
’ Equipment Decreased I ] Ko Equipment will be periodically
gqives faulty module run calibrated.

readings

time
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Table 4-9. Preliminary Risk A

for WBS 1.3.1 Feed Conversion.

. Special
WBS No. Potential Failure Consequence Probability action Comments
ftem name failure effect of failure of failure reguired
(5, M, 1) (B, M, L) (yes/no)
1.3.1.1 Leak of Hp and Hazard to per- S L Yes Risk assessments to be performed
UFy Production subsgauen% sonnel. where leaks might occur.
explasion.
Airborne release  Partial loss 1 M o There are independent.UFy ree
of UFg and HF of UF, duction lines. Downkime is
in reduction towers production expected to be only a few days
and/or support (40K 1oss for a line out of service. .
equipment per process
train disabled)
1.3.1.4 Failure of process Partial loss N L o Downtime is expected to be only
Slag Processing equipment sup- of process a few days. One day slag surge
porting size avatlability to storage is provided,
reduction opera- support uranium
tions, dust contrel recovery and
system leakage reaction vessel
lining opera-
tions.
1.3.7.5 Failure of HF Afrborne S L Yes Liquid HF storage tanks are
HF Recovery containment system release, Tocated out-of-doors to facilitate
exposure af air dilution if leakage occurs.
personnel to
hazardous material
1.3.1.7 Spontaneous Loss of Mg M L No Mg starage is compartmented
Mg Storage combustion of M\g  feed to support

derby production,
fire damage to
to facility

and fire resistant to 1imit loss
of Mg feed.
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feed material

- - -
Table 4-10. Preliminary Risk As for WBS 1.3.2 Feed Preparation
Special .
W8S Ko. Potential Failure action Cosment.s
item name failure effect required
(yes/no)
1.3,2.3 Failure of Partfat loss of N There are independent process
Helting and melting/casting production of lines. Dowmtime is expected to
Casting machine, conveyor uranium alloy be only a few days. Operating
cructible, and/or feed material, schedule can be expanded to
components; pos- equipment damage compansate for loss of capacity.
sible molten
uranium metal
fire hazard
Accidental Personnel No
discharge of injury, equip-
molten uranium ment damage




-
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Table 4-11. Preliminary Risk A

for WBS 1.3.3 Product Conversion.

Special
W8S No. Potential Fajlure Conseauence Probability action Comments .
item name failure effect of failure of failure reguired
(S, M, 1} (n, B, L}  (yes/no)
1.3.3. Criticality S L Yas Criticality accident from
Product accident-possible enriched product handling is
Conversion personnel injury 4 generic concern throughout
the product conversion facility,
Extensive design reviews requived,
1.3.3.1 Accident to and Partial loss of 1 L] L) Jaw crushers and roller mills
Size Reduction ar failure of the process capacity have 100% spares,
size reduction to support pro-
equipment. duct production,
to support pra-
uranium metal
oxidation
1.3.3.2 Failure of vi- Partial loss of 1 o Mo Independent oxidation kilns are
Oxidation brating tray process capacity provided.
kiln and oxida~ to support gro-
tion equipment duct production
1.3.3.3 Failure of Airborn releases L] M Yes Potential exposure of persorne)
Fluorination fluorination to working area to Fp, UFg and HF.
reactor partial loss of
grocess capacity
to support pro-
duct production
personnel injury
from exposure to
hazardous material
- [* - .
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to support pro-

duct production,
personnel injury
from exposure to

hazardous material
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Table 4-11. (Continued)
* Special
WBS No. Potential Failure Consequence Probability action Comments
item name failure effect of failure aof failure required
(5, M, 1) (H, M, L) (yas/no}
1.3.3.4 Containment Airbarne releases L No targe number of cold traps
UFg Purification failure of UF -te warking area, mitigates the conseguances
cold traps anSIor partial loss of in production caused by a
distillation process capacity single trap failure
coluin purifica- o aupport pro-
tion equipment duct praduction,
personnel injury
irom exposure to
fhazardous material
Containment or  Fp, HF discharge No Monitored, elevated release
hardware failure to environment mitigates release to environ-
of KOH Scrubber ment.
equipment
1.3.1.5 Containment Airborne releases N No Monftoring and quick fsolation
Blending failure of to working area, 1imit the released quantities,
blending partial loss of
equipment. process capacity
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Table 4-1.

“~eliminary Risk A

for WBS 1.3.4 Uranium Recovery.

Specisl
W35 MNo. Patential Faiture Consequence Probability action Comments
item name failure effect of failure of fajluyre required
(S, ™ 1) (W, M, 1) | {yes/mo)
1.3.4,1 Failure of pro- Loss of 1 M No Loss of facility does not directly
Grinding/Oxidation cess equipment uranium affect production,
dust control recovery.
equipment to
contain material
Uranium metal £0uipment M L Ho Clean-yp required, loss in
(casting slag) damage, part- production is minor
oxidation in {al loss of
grinding equipment recovered
uranium to
UFg feed
factlity,
1.3.4.2 Faflure of pro- Airbornpe re- M L] Yes Potentia) exposure of personnel
Fluorination cess equipment to leases to to UFg
contatn Fp ~working area,
and UFg personnel
injury due
to exposure to
hazardous
materials,
1.3.4.3 UFg discharge Persannel M L L] Honitoring and alarm mitigate
Cold Trapping to warking area {nfury due to health hazard.
exposure to
hazardous
waterial.
Containment or Fa, WF dis- M L Ko Honitored, elevated release
hardware failure charce to mitigates risk to the envircrment,
of XOH Scrubber working ares
eguipment and/or environ-
ment, personnel
injury.
v - - - - w - o




Table 4-13. Preliminary Risk A

t for WBS 1.3.5. Pracess Suppart.

Special
WBS No. Potential Failure Consequence Probability action Comments
item name failure effect of failure of failure required
(S, M 1) (W, M L) (yes/no}
S 1.3.5.3 Containment or Fa, HF dis= 5 L Yes Lunicored, elevated release
4 Flourine Generation hardware Failure cﬁs e to mitigates risk to the environment,
of KOH Scrubher working area

equipment

and/or environ-
ment, personnel
injury.




5. PROGRAM IMPLEMENTATION AND CONTROL

Both LLNL and Martin Marietta have in effect existing quality assurance
programs and procedures that address engineering, procurement, construction,
administration, and start-up operations for existing systems and facilities.
These quality assurance prograns further define and provide for the
application of quality assurance action elements to the extent considered
appropriate to the activities being performed, and they provide fer the
appropriate level of documentation to support the performance of these
activities., The Quality Assurance Plan defined in this document will serve to
continue to existing LLNL and Martin Marietta quality assurance programs when
the project is initiated.

5.1. LEVEL OF QUALITY ASSURANCE

The lavel of quality assurance applied is based on the importance to
health, safety, environmental protection, performance, reliability and project
objectives., The level and extent of quality assurance is determined by the
degree of concern identified in the risk assessment process. This quality
assurance action approach is shown graphically in Fig. 5-1.

The Preliminary Risk Assessment in Sec. 4 of this document has identified
systems of the AVLIS Production Plant that require special actions. Special
actions are defined as those actions over and above the standard engineering,
procurement, construction, operations practices, and industry codes and
standards that must be implemented to assure performance and praject
objectives., These special actions will be defined in detail in a Quality
Assurance Action Plan. Action plans define the specific quality assurance
steps to be taken during design, procurement, constgu%tion and start-up of the
project, A more detailed risk assessment as we1§ as;fhe Guality Assurance
Action Plan will be prepared early in Titie 1 activities, based on this Plan
and Preliminary Risk Assessment. This preliminary risk assessment shall be
the basis for subsequent risk assessments and provides a basis for proceeding

with conceptual design.
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The special actions identified will be documented and applied to design,
procurement, and construction, utilizing the guality assurance action elements
defined in Sec. 3. The selection of the appropriate Quality Assurance action
elements is based on the risk assessment and quality assurance Action Plan.
Engineering and management judgement assure the appropriate application of
special actions for each item, system, service or facility.

Where no special actions are required, normal Quality Assurance practices
will apply as will applicable industry codes and slandards. Activities
considered for control by standard Quality Assurance practices include design
and interface control, procurement control, construction control, document and
records control, and Quality AsSurance Program controls through appraisal and

- audits. In the next sections, the application of these practices are

discussed in more detail.
5.2. APPLICATION OF Quality Assurance ACTION ELEMENTS TO DESIGN

Control of design activities during Title [ & I] is defined in procedures
that implement the Quality Assurance Program. These procedures are listed in
Table 5-1. Procedures for checking, review and approvals of drawings,
calculations and specifications, design interface control and revision control
are considered standard quality assurance practice in LLNL and MMES
procedures. Special actions for design, when identified by risk assessment,
will include the following: (1) design reviews and peer reviews not normally
required, (2) inclusion of more stringent inspection and test requirements in
drawings and specifications, (3) increased documentation requirements in
specifications for vendors, and (4) supporting documentation for design

activities.

50

[



C

Table 5-1. Procedures Applicable to Design (Title I & II).

Design Control

Design criteria control

Design interface control

Design calculation control

Computer calculation control

Drawing control

Specification control

fesign reviews

Design document controi, review, and approval

Administration

Communication control
Records retention, control and turnover
MicrofiIming

Project Engineering

Schedule control

Budget and cost control
Performance measurement system
Trends
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5.3. APPLICATION OF Quality Assurance ACTION ELEMENTS TO PROCUREMENT

Control of procurement activities is defined in procurement procedures 3
that implement the Quality Assurance program. These precedures are listed in
Table 5-2. Procedures for control of vendors through surveillance and shop
inspection are considered standard quality assurance practice in LLNL and
Martin Marietta procedures. Special actions for procurement, when identified N
. by risk assessment, will include (1) vendor qualification for special items or
services, (2) increased vendor surveillance and shop inspection, (3) vendor
submittal of a quality assurance program that responds to AVLIS Production
Plant Quality Assurance Program, and (4) audits of vendor to assure compliance }
with Quality Assurance Program and specification requirements.

Table 5-2. PROCEDURES APPLICABLE TO PROCUREMENT N

Procurement document controil

Vendor qualification and surveys )
Bid evaluation

Vendor evaluation

Vendor shop surveillance and inspection

Vendor quality audits 5
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5.4. APPLICATION OF Quality Assurance ACTION ELEMENTS TO CONSTRUCTION

Control of construction activities is defined in construction quality
control procedures that implement the Quality Assurance Program. These
procedures are 1isted in Table 5-3, Control of construction quality is
considered standard Quality Assurance practice in LLNL and Martin Marietta
procedures. Standard practices include routine inspection and verification of
tests, material control, and routine weld control. Special actions for
construction when identified by risk assessment will include {1) welder
qualifications, (2) nondestructive testing and examination, (3) handling and
storage of special materials, (4) increased inspection, more stringent
inspection and tast requirements, and (5) increased documentation for
inspection and test activities.

Table 5-3. Procedures Applicable to Construction.

Vendor document review and approval

Weld contro)

Nondestructive examination

Qualification of personnel

Document control

Material control

Measuring and test equipment calibration and control
Inspection

Test control

Records
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5.5. QUALITY ASSURANCE PROGRAM SCHEDULE AND MILESTONES

The Quality Assurance Program is initiated for the AVLIS Production Plant
Project upon AVLIS process selections and continues through Title I, I, and
111, and start-up phases of the project. The major milestones for the Quality
Assurance Program are listed in Table 5-4., The timing of Quality Assurance
Key Milestones relative to the Authorization Limited Schedule is shown in

fig. 5-2.
5.6. QUALITY AUDITS

Quality audits are conducted to evaluate the effectiveness of a guality
assurance activity and to verify compliance with the quality assurance
activities., Quality audits serve as a mechanism for early detection of a
breakdown in the implementation of the vzrious systems established to assure
quality. The audits shall be preplanned and scheduled in a manner to promote
their effectiveness. Audits shall be conducted by appropriately trained and
‘ qualified personnel who have no direct responsibilities for the areas being
audited. Results of audits shall be documented and reviewed by management.

5.7. QUALITY FAILURE REPORTS

When guality prcblems are encountered, each must be investigated to
identify those corrective actions that will prevent a reoccurrence,
Corrective actions consist of those actions required to fix the technical
problems and of those actions required to prevent a reoccurrence. A quality
failure reporting system shall be established such that all project
participants can benefit from the identified corrective actions.

5.8. QUALITY MANAGEMENT REPORTS

There shall be established, a system for routinely informing management
of the status of gquality. Persons responsible for guality assurance programs
shall regutlarly report to management on the effectiveness of the Quality
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Assurance program and on the status of ahy significant quality problems. This
report will cover the status of quality assurance program implementation,
procedures, audits, accomplishments, assessment status, action plan status,
and status of corrective actions with schedules for completion.
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Table 5-4. Quality Assurance Program Milestones.

Key Date Milestone
Milestone
No.
T T Nov. 71988  Complete Preliminary Quality Assurance Plan &
Preliminary Risk Assessment
May. 1985 AVLIS Process Selection
2 Sept, 1985 Submit Quality Assurance Plan to DOE for Approval
Oct. 1985 Engingering Initiated
Oct., 1925 Issue DOE Approved Quality Assurance Plan for
Implementation
Oct. 1985 Procurement Initiated
Nov. 1985 Start Project Engineering and Administration
Procedures
Nov, 1985 Start Procurement Procedures
3 Jan., 1986 Complete Project Engineering and Administration
Procedures
4 Jan, 1986 Complete Procurement Procedures
dan, 1986 Start Detaiied Risk Assessments
5 April 1986 Complete Detailed Risk Assessments
Oct. 1986 Start Quality Assurance Action Plans for Items
Requiring Special Action
Oct. 1986 Construction Initiated
Nov, 1986 Start Construction Procedures
Jan. 1987 Complete Construction Procedures
7 July 1987 Complete Quality Assurance Action Plans
Oct. 1988 Special Ecuipment Installation Initiated
Dec. 1988 Engineering Complete
Oct. 1989 Start-up Initiated
8 Jan, 1990 Submit Operations Quality Assurance Plan to DOE
Aug. 1990 Issue Approved Operations Quality Assurance Plan for
Implementation
Oct. 1990 Production Initiated
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APPENDIX A
TcAMS AND DEFINITIONS

Acceptance Criteria: Specified limits placed on characteristics_of an
item, process, or service defined in codes, standards, or other requirement
documents.

Audit: A planned and documented activity performed to determine by
investigation, examination, or evaluation of objective evidence the adequacy
of and compliance with established procedures, instructions, drawings, and
other applicable documents, and the effectivenass of implementation.

Certificate of Compliance: A document signed by an authorized individual
certifying the degree to which items or services meet specified requirements.

Certification: The act of determining, serifying, and attesting in
writing to the qualifications of personnel, processes, procedures, or items in

accordance with specified requirements.

Characteristic: Any property or attribute of an item, process, or
service that is distinct, describable, and measurable.

Condition Adverse to Quality: An all-inclusive term used in reference to
any of the following: failures, malfunctions, deficiencies, defective items,
and nonconformances. A significant condition adverse to quality is one which,
if uncorrected, could have a serious effect on safety or operability.

Contractor: Any oraanization under contract for furnishing items or

services, It includes the terms vendor, supplier, subcontractor, fabricator,
and subtier levels of these where appropriate.

Corrective Action: Measures taken to rectify conditions adverse to
quality and, where necessary, to preclude repstition.

Design Input: Those criteria, parameters, bases, or other design
requirements upon which detailed final design is based.

Design Qutput: Documents, such as drawings, specifications, and other
documents, defining technical requirements of structures, systems, and

components.

Design Process: Technical and management processes that commence with
jdentification of design input and that lead to and include the issuance of
design cutput documents.

58



Deviation: A departure from specified requirements.

Document: Any written or pictorial information describing, defining,
specifying, reporting, or certifying activities, requirements, procedures, or
results.

Final Design: Approved design output documents and approved changes
thereto.

Inspection: Examination or measurement to verify whether an item or
activity conforms to specified requirements.

Interface: The specificaliy defined physical and/or functional juncture
between two or more itmes of equipment or between an item of equipment and
facility.

Item: An all inclusive term used in place of any of the following:
appurtenance, assembly, component, equipment, material, module, part,
structure, subassembly, subsystem, system, or unit.

Measuring and Test Equipment (MLTE): Devices or systems used to
calibrate, measure, gage, test, or inspect in order to control or to acquire
data to verify conformance to specified requirements.

Nonconformance: A deficiency in characteristic, documentation, or
procedure that renders the gquality of an item or activity unacceptable or

indeterminate.

Objective Evidence: Any documented statement of fact, other information,
or record, either quantitative or qualitative, pertaining to the guality
of an item or activity, based on abservations, measurements, or test which can

be verified.

Operator: The contractor responsible for operation of the plant.

Procedure: A document that specifies or describes how an activity is to
be performed.

Procurement Document: SPurchase requisitions, purchase orders, drawings,
contracts, specifications, or instructions used to define requirements for
purchase.

Purchaser: The organization responsible for establishment of procurement
requirements and for issuance, administrations or botk, of procurement

documents.
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Qualification (Personnel): The characteristics or abilities gained
through education, tfaining, or experience, as measured against estahlished
requirements, such as standards or tests, that qualify an individual tc
perform a required function.

Quality: Fitness for intended use.

Quality Assurance {QA): Al1 those planned and systematic actions
necessary to provide adequate confidence that an item or a facility will
perform satisfactorily in service.

The goal of quality assurance is to assure that research, develapment,
demonstration, and production activities are performed in a controlled manner;
that components, systems, and processes are designed, developed, constructed,
tested, operated, and maintained according to sound engineering standards,
quality practices, and technical specifications; and that resulting technology
data are valid and reirievable. Quality assurance includes guality control,
which comprises all tnose actions necessary to control and verify the features
and characteristics of a material, process, product, or service to specified

requirements.

Quality Assurance Action Plan {QAAP): A QAAP is a document which
describes all the actions required to provide adequate assurance that items or
services will perform as specified.

Quality Contral {QC): The prevention of defects through control of
processing variables involving equipment, procedures, and personnel.

Quality Acssurance Record: A completed document that furnishes evidence
of the quality of items and/for activities affecting guality.

Receiving: Taking delivery of an item at a designated location.

Repair: The process of restoring a nonconforming characteristic to a
condition such that the capability of an item to function reliably and safely
is unimpaired, even though that item sti}] does not conform to the original
requirement.

Rist Assessment: A Risk Assessment is a formal qualitative review to
determine the consequences and probability of failure of an item to perform as
intended, and to identify items or activities reguiring special actions. Risk
Assessments shall be performed for all AVLIS systems, equipment, and
structures defined in the Project Work Breakdown Structure.
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Routine Item: Mo special actions are required, however, appropriate
steps are required to identify and prevent quality probiems. HNationally
recognized codes and standards shall be invoked in specifications and drawings
as applicabtle.

Service: The performance of activities such as design, fabrication,
inspection, nondestructive examination, repair, or installation.

Special Item: An item having a failure mode which can resylt in
significant or unknown consequences in terms of productiorn loss, equipment
damage, schedule impact or personnel safety and health, with a .. gh or unknown
probability of occurrence. Special actions are required to eliminate or
reduce the probability of occurrence or to control the consequences of failure.

Surveillance: The act of monitoring or observing to verify whether an
item or activity conforms to specified requirements.

Testing: An element of verification for the determination of the
capability of an item to meet specified requirements by subjecting the item or
activities by means of recorded identification.

Traceability: The ability to trace the history, appiication, or location
of an item and like items or activities by means of recorded identification.

Verification: The act of reviewing, inspecting, testing, checking,
auditing, or otherwise determining and documenting whether items, processes,
services, or documents conform to specified requirements.

Waiver: Documented authorization to depart from specified requirements.
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