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ORNL QUALITY ASSURANCE FRCGRAM

Policy Stetemant

Iq order to continue the Laboratory's goals of excelleace in all
aspects of its work and quality perforzance in carrying out its .f

,ﬁraent commitaents, it is the policy of the Laboratorg to main

tain end enforce & qua;ity essurence progrem. . This pzosramiis 8

designed to add ixn assuring Telieble, efficient, and sare opera- f ’.'L

tion of all pertinent experimental, conventionsl, operational. -

and test fecilities end systems. More specifically, the objective -
of the gquality essurance program is to provide & Zeens for the
esteblishment, contreol, and veri‘ication of the rﬂqui*ed quelizy

of design, aevelcpmen ‘ procurement, tabric tion, construct ion,l.=
inspection, instellstien, ope*ation, and mainxenanc- of these C
-ac.lit‘es and systems. .

-

Seceuse of the wide variety of work &t the uaborator", responsibili*y
for the quelity of ell pheses of the work must be acceptei.ana dise
caarged by the line organizstion, snd it is requested. thatlell per- -
soanel participate, as pecessary, in the qnality assurance :rosran.‘
The ORNL quality assurence staff is evailable to provide edvice '
end service to 2id the lire orgenization in performence of this

 important respozsibility es well &s to essure me that the objectives

of the progrem are being cerried out in en effective and efficient

foe V@gV |

Serzan Fostme, Director
Oak Ridge Netiozel Lepcrstory

Jsaner.
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CHEMICAL TECHNOLOGY DIVISION

Policy Statement

It is the policy of the Chemical Technology Division to maintain
and enforce an effective quality assurance program. The program is
formulated to assist in assuring reliable, efficient, and.safe operation
of all significant activities and facilities. Specifically, a2 primary
objective of the quality assurance program is to provide a system for
the establishment, control, and verification of the required quality of
design, procurement, fabrication, 1nsta]1ation. 1nspection, operation,
and maintenance.

Procedures that implement this policy 2re set forth in this Division's

Quality Assurance Manual and are responsive to the ORNL Quality Assurance
Manual and Standard Practice Procedure D-2-16, Quality Assurance Program.

A11 Division personnel shall actively support the quality assurance
program and assist Division management in QA program improvements.

The Division's Quality Assurance Coordinator has the responsib111ty
for coordinating all quality assurance activities and preparing, issuing,
and maintaining the Division's quality assurance procedures. He also -
has -the responsibility for performing QA audits, personnel QA training,
and serves as the primary contact with the Laboratbry's quality assurance
organization. :

Any unresolved conflicts that occur’ on quaIity assurance matters

should be brought to the attention of the Division Director for resolution.

P& i

R. G. Wymer, Director
Chemical Technology Division

(9



INTRODUCTION

This manual sets forth guality assurence (QA) procedures end
policy of the Oak Ridge Natiomal laboratory (ORNL), including those
quality-relzted ectivities thet ere an integrel part of Division gp-
erating procedures. These Division ana].‘!.ty-rela.te* ectivities ere .
freguently not isola.ted and identifieﬁ specifically as CA a.ctivities ,‘ '
however, they do represent & substantial part of the total ORNL Q&

progrem. The Fuclear Division of Union Carbide Corporation (UCC-ND)
. bas placed full responsibility on the line organization 'both for the o

gquality of items and services and for the assurance of tha.t qua..uty. -
ﬂ:erefore, the application of OA to experiments, *pro:)ects, end Pro= -
grams is determined by the project end line-organization personnel
in consultation with the Division QA Coordinmators (QAC's) in such
2 way that each epplication is consistent with the ORNL QA policy.
No single set of QA recuirenents can be i:znc:sed satisfac torily en

211 erperi:nenta.l prograns because of the wide variety of . ind..vic‘.ua; .

experiments and of experimentzl fzcilities opersted by the resesrch
and development (R2D) divisions. These renge f£rom bench-scele ex-
perizental facillities designed for investigations essocisted with
besic research to large engineering-scale facilities, including the
cperation of the seversl research reactors, the é.ccele*ators, end
the cyclotron ra.cility The ..ntensity of the QA effort that is (
applied to & given experimen" or uro;ject, therefore, must be come- "
mensurate with the scope, complexity, duration, end importance of
ezch undertaking; with the potential impact on hezlth, safety, znd
the enviromment; eand with requirements for relisbility and con-
tinuity of operstica. o

™is QA mamnel is divided into four sections:

Section 1 describes how the ORNL QA orogrem implements 18 se=

»lectd QA elexments, inc.nd..ng these QA ectivities tazken by the iins

Orgenizetion.

‘ Section 2 tabulates the procedures useé t0 implement +he ORI
CA program. Faxit 1 of the tabuletion lists ORNL QA procedures, '
Standerd Frzctice Frocedures (SPF), Controlled Merufactuving Mamel

2
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(CMM) Procedures, and Service Division Frocedures that implesent
the QA program. Fart 2 of the tabuletion lists Q& procedures pre-
pered by the RED divisions thet implement the QA progrem within
the division end procedures thet ccmplement the procedures listed
in Part 1 of the tebulaticn. Section 2 also comteins e chert that
cross-references the ORNL QA program practices with the standards
of the Energy Research and Develommernt Administration (ERDA) end

the Nuclear P.eg-ulatory Commission (NRC) (i.e., ERDA Merual Chepter

0820; RDT Standard ¥ 2-2; end 10 CIR 50, ‘Appendix B). . ,
Section 3 lists QA procedures prepared by the QA program or-
genization. These procedures ere applicable to ell divisionms.
Section Lk is & glossary of terms used in the QA4 poliey,
procedures, end program description. The table lists those terzs
that ere usea in & more restrictive sense than the defmiticn given
in the dictionpary. '

(XY
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QA PROGRAM DESCRIPTION Page 1 of 27 (Rev. 4)

1.0 QA PROGRAM

The ORNL QA Program is developed to meet QA requirements contained in DOE-ORO Order
OR 5700.6, Quality Assurance. In addition, the QA program is responsive to specific
sponsor QA standards (such as ROT F2-2, Quality Assurance Program Requirements, for
certain projects funded by the DOE Office of Nuclear Energy (NE); 10 CFR 50, Appendix
B and NQA-1, for the operation and maintenance of the ORNL reactors; and ASME Code,
Sections III and VIII, for pressure systems that are subject to the Code).

1.1 0A pnocsbunss

1.2 QA PLANNING =

The ORNL QA Program 1is implemented through a series of QA procedures and other
quality-related requirements. QA procedures prepared by the Laboratory QA Program
staff apply::to a1l ORNL divisions and are contained in the third section of this
manual. 1In addition, service divisions and R&D divisions have QA manuals for the
operation of their QA programs. These procedures are referenced in the second section
of this QA manual. The numbering system used for ORNL procedures is in the form,
QA-L-X-XXX. Division QA procedures follow a similar system with the "L" (for “"Lab-
oratory") being replaced withdivision code letters (see ORNL QA procedure QA-L-1-105).

I I

A QA Assessment (QAA) is prepared for all projects and activities (see QA-L-1-103).
The QAA- identifies and evaluates the risk of potentially sicnificant quality probiems
and identifies those for which special QA activities are necessary to provide adequate
confidence that . these problems will be prevented or the impact reduced if failure
occurs. The QAA contains, in addition, a brief description of the project, a 1ist
of all standard QA related procedures used in risk determinations, and rationzle for
acceptable risk determinations. When potential quality problems withanunacceptable

- risk are identified, a QA Plan (QAP) is prepared (see QA-L-1-104). The QAP lists

the potential quality problems with anunacceptable risk, and the special QA actions
to be taken to minimize the probability of the problem occuring. The QAP contains,

- in addition, & brief description of the project, .an organization chart, a 1isting

of the individuals responsible to implement the QA actions, and 2 schedule for imple-
menting QA actions. QAAs and QAPs are normally approved by management, QA Coordinator,
(0OAC), and the QA Program Director (NAD). QA Planning for capital construction and
line-item projects is processed in accordance with QA-L-1-108. Distribution is made
to sponsoring organizations for review and/or approval, when requested.

The UCC-ND Engineering organization participates in the QA management of line-item
projects, .general plant projects, and a1l directive projects. When requested by -the
program organization, UCC-ND Engineering will also participate in QA management of
nondirective capital-equipment and expense-funded projects. In such cases, UCC-ND
Engineering is delegated to administer the QA during design, procurement, construction,
and installation of such projects. UCC-ND Engineering prepares QAAs and QAPs in
accordance with-the requirements of QA procedure £QA-7.. . . . = . .

1.
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deemed appropriate by division management, by periodic QA seminars by the QACs in.
‘their own divisions. QA consultants are invited to ORNL to present QA training
sessions for both QA personnel and 1ine management. Quality assurance personnel are = -
- also sent to continuing-education courses on QA-related subjects. - -~ < -

‘Each service division is responsible for:the indoctrination, training, and qualifi- - ..
~ cation of its personnel. Ingeneral, personnel are trained on-the-job and are qualified

. by their supervisor for each specific.job...-. Training.courses in @ large-number of - -
specific fields have been and continue to be developed and presented when analysis of
performance indicates 2 need or when DOE directives require it. These training programs -

QA PROGRAM DESCRIPTION ~ - Page 2 of 27 (Rev. &) s

1.3 TRAINING AND MOTIVATION

A broad range of training énd ‘1 ndoctr'ination brogfams -are fhcorpdratéd in "the" ORNL QA ,
Program. Quality assurance training sessions are periodically scheduled for all QACs, . -
‘and continuing QA group discussions are conducted at staff meetings by the ORNL QA

staff for division supervisory personnel. These discussions are supplemented, when

include training in welding and inspection leading to certification of compliance in
accordance with the requirements of National Codes and Standards.

Posters on QA-related matters are periodically displayed on bulletin boards throughout

‘ORNL and in the ORNL divisions at the Y-12 Plant as a constant reminder to personnel

of good QA practices and policies. Also, QA bulletins are issued to supervisory
personnel to call attention to quality deficiencies that have resulted in significant
delays or that have been costly. . L.

1.4 REPORTS

“Internal monthly QA progress reports that describe activities of the QACs and activities

of the QA staff are issued to QA personnel. Input to the monthly reports is provided

.. by monthly QA progress reports prepared by the QACs for their division management and
the QAD. In addition, a monthly report that describes the status of QA activities

is prepared for ORNL management (see QA-L-1-109). A ‘

The status of significant quality related documents and actions are tracked, with the
aid of a computer, to provide information to 1ine management and QA personnel for
timely and effective management of their QA programs. These reports are issued on a
periodic basis (see QA-L-1-110). .- - ' o .

Quality problems are investigated and reported. Corrective action is taken through

a quality investigation and corrective action procedure {QA-L-6-103). Unusual occur-

rences, as defined by DOE Order OR 5484.2 are reported to ORNL management and to
DOE-ORO through a UCC-ND unusual occurrence reporting system (Standard Practice Pro-
cedure 0-5-153. , '

U CN-108218 ‘ - 2 US GF.C. 1981.=740-023/ 123
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QA PROGRAM DESCRIPTION Page 3 of 27 (Rev. 4)
. 2.0 ORGANIZATION AND RESPONSIBILITIES

“ORNL is operated for DOE by UCC-ND, UCC-ND provides ORNL with Engineering Design, -
Project Engineering, and Purchasing services. For ORNL projects fabricated and
- installed in the Y-12 area, UCC-ND provides inspection. services by the Technical
Division and fabrication, installation, and calibration serV'lces by the Y-12 Main-

" tenance Division and the Y-12 Fabrication Division.

The UCC-ND Ofﬁce of Quality Assurance, see Figure 1, establishes and interprets
the overall Nuclear Division QA program and coordinates "its implementation. The
| Office also serves as a focal point for Nuclear Division conmun'icat'lon with the
.1 DOE-ORO Standards and Quality Assurance D‘ivision. . .

2.1 OAK RIDGE NATIONAL LABORATORY .

' Qual'tty-assurance activities at ORNL are coordinated by the QAD who reports to the
- Director for Quality Assurance and Inspection. Quality Assurance and Inspection
is under the Director for Administrative Services. The QADs staff consists of two
QA specialists who are principally responsible for QA audits, QA training and moti-
vation, and QA procedures; and a Reports and Data Assistant. Each research and
| development (R&D).division and each service division supporting such programs has -
~ one ormore QACS’ appointed by its respective division director to coordinate the QA
activities withinthe division. The QACs are responsible to their division directors
for the QA activities within their divisions and for keeping the QAD informed of
division QA activities. The ORNL organization is shown in Figure 2 and the’QA

organization in Figure 3. . : :

2.1.1 OA Prooram Organization

The QA D1rector 'is responsible for:

' ‘1. 'Adm'inistering the QA Program in a manner that is ‘consistent with the requirements
of UCC-ND Standard Practice Procedures (SPP), other applicable ORNL procedures
and practices, DOE, and other sponsoring organizations;

2. Interpreting QA requirements for ORNL personnel;

I

3. Providing genera'l guidance to the ORNL divis'ion in preparatwn of QA assessments
and plans;’

4. Reviewing and . approving QA-re'lated matema'l prepared by the var‘:ous divisions
‘ and programs'- : ; _ S

5. Arrang'ing for audits of all ORNL QA activities,

6. Keeping ORNL management advised periodically of QA activities and recommending
I changes ‘to ’the QA program as necessary. SRR TN S

| —
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QA PROGRAM DESCRIPTION Page 7 of 27 (Rev. &)
7. Malnggaining close liaisonwith QACs to achievea satisfactory QA effort through-
ou -

8. Maintaining a 1iaison with the appropriate outside organizations in promoting
and improving QA standards and applications; ,

9. Establishing and maintaining programs for strengthening the needed activities
of QACs and arranging for training in specialized areas as necessary.

10. Maintainingcﬂoseiiaison with the service divisions to assure that the design,
procurement, fabrication, construction, inspection, installation, operation,
and maintenance procedures being used conform wi th the 'latest codes, standards,
and other ORNL QA requirements; . :

11. Preparing and maintaining an ORNL QA manual;

12. Monitoring QA activities on ORNL proaects for which UCC-ND Engineering has QA
cognizance; and

i

13. Arranging for educationai and ‘motivation: programs on QA activities for ORNL
personnel. _

2.1.2 O0A Coordinators

The dividion QACs are responsible for:

1. Coordinating and assisting in the preparation of division QA-re1ated documents
and arranging for review a&nd approval, when appropriate. hythediv151on director
and review by the QAD; , . ‘

2. Keeping the QAD informed of QA actiVities w1thin the division or program,

3. Being responsible to the director for QA activities within the division or
. program;

4. Cooperating with other QACs in coordinating mutual QA activities.

=~

5. Assisting management in imp1ementation of QA objectives within their division;
6. Performing division audits and assisting'the QAD in performing ORNL audits;'
7. Interpreting QA procedures, instructions, and. po1icies for the division, :

8. Reviewing and approving division QA assessments and pians, |

9. Reviewing and approving division QA requirements on engineering documents; and

10. Seekinéoout'and reporting'potentia1.qUaIityrprobTems,f7'

U CN=103818 . & BB DN 1001..240.0M 2482
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2.1.3 Quality Assurance and Inspection

Quality Assurance and Inspection (QA%I) prov1des 1nspection services in the areas of
(1) periodic safety inspections, (2) nondestructive examinations, (3) manufacturing
surveillance, and (4) receiving inspection.. Periodic safety inspections are performed

on pressure-containing equipment, air-filtration systems, material-handling equipment, =~ =

and nuclezr-reactor containment systems at the direction of ORNL management. . Non-
destructive examination is performed routinely on raw materials and applied to-special .
problem situations on request. Manufacturing surveillance is applied to materials
and fabrications made in the ORNL shops &nd by on-site subcontractors, as required ‘
A var'lety of special projects 1in related areas are a'lso carried out._.._ REETE

The director of QALI acts .at the Quath Achievement Manager when fu]fi‘l‘l'lng the._f...-if-:.;
requirements of the Controlled Manufacturing Procedure Manua1 (CMM) for ASME-Code o

design and manufacture in ORNL.

2.1.4 Controls Systems, Instrumentation, and Instrumentat‘lonﬁCah‘bration

The Instrumentation and Controls (I8C) Division provides ORNL with development,
design, and mathematical modeling of a2 full range of measurement and control systems.

Areas covered are process variables,. time standards, digital. electronics,..computer .~ - -
interfacing, mini-computers, microprocessors, telemetering, reactor instrumentatfon,

radiation monitoring, spectrometry, pollution monitoring, robotics, electro-optics,
‘biomedical electronics noise signature ana1ysis, vacuum-system instrumentatmn; and
allied categories.

Besides these services, the div*is'ion maintains a vigorous research program in applied
temperature measurements, with calibration support by the division's Metrology
Research and Development Lzboratory (MROL). The MRDL also carries out research to
“"{mprove the accuracy and reliability of physical measurements at ORNL and provides
highly accurate and precise instruments and measurement standards for specul cal i-
“bration services. : : :

" Normal instrument calibration and maintenance, by request or as schedu'led by the
Maintenance Information System (MIS, a computer-oriented scheduling system). are part
of the division's services to ORNL. . o

2.1. 5 Chemical Analyses

The Analytical Chemistry Division, reporting to -the Assoc1ate Laboratory ‘Director
for Physical Sciences, in addition to carrying out an extensive basic research
program, also provides typical analytical-chemistry services for all other ORNL
divisions. Typicaﬂ y, this service perfoms more than 270,000 analyses per year.

2.1.6 Special Nondestructive-Examnat'lon and Welding Techniaues

The Metals and Ceramics Division, reporting to the Associate Laboratory Director for
Physical Sciences has sections devoted to_developing special techniques in nonde-
.structive examinations and in welding. These services are avaﬂable to a1l ORNL
* Divisions in solving difficult welding-inspection problems. A :
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L

2.1.7 Metroiody

The Dimensional Inspection Facility 1s in the Fabrication Department of the Plant and _
Equipment Division (see Figure 3). This facility is responsible for providing inspec-
tion services on items fabricated by the Fabrication Department and on items fabricated
for the department by outside suppliers. Other services provided by this group include
calibrating departmental dimensional-measuring tools and working standards; maintzining
calibration files and computer recall systems, providing calibration services to other
ORNL divisions; and servicing and calibrating accountability balances, scales, and
working mass standards. . s e o

2.1.8 We'ldi'nngna'lneeritLg and Inspection

Welding engineering services are provided to the Fabrication Department of the Plant
and Equipment Division. Welding inspection of in-house and field-fabricated and
installed components {is provided through 2 group of welding technologists (see Figure
2). It 1is the responsibility of this group to develop new welding techniques, to
prepare ORNL welding procedures, to maintain the ORNL Welding Procedures Manual, and
to inspect welding performed by ORNL craftsmen. -~ . ‘ ,

When third-party inspection is required, this service is provided by QALI.

2.1.9 Fabrication Department Metallurgical Support |

Two staff metallurgists review and provide professional services on metallurgical
problems related -to fabrication. In particular, they review fabrication problems
related to welding, materials, and heat treatment. '

2.1.10 Laboratory Director's Review Committees |

The Laborzatory Director's Review Committees are responsible for an independent evaluation
of ORNL's operational safety programs and for reporting their conclusions and recom-
mendations directly to the Laboratory Director. Members are appointed to the Laboratory
Review Committees by the Laboratory Director, and the activities of the Committees are
coordinated through the Office of the Executive Director as shown in Figure 2. The
following committees have been established: Accelerators and Radiation Sources Review
Committee, Criticality Committee, Electrical Safety Committee, Radioactive Operations
Committee, Reactor Experimental Review Committee, Reactor Operations Review Committee,
Transportation Committee, Biohazards Committee, and High Pressure Equipment Review
Committee (see Section 2.1.12). : e

2.1.11 Deé"igated Pressure Reviewers

Designated Pressure Reviewers are 2 group of engineers registered as professional
engineers in the State of Tennessee who are experienced in the design of pressure-
containing equipment and in the requirements of the ASME Pressure Vessel Code. They

UCN=109818 ’ . & US GP.Q. 1581-740-02371023
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are appointed by the Associate Laboratory Director for Nuclear and Engineering Tech~
nologies to review and approve new pressure-system designs before such systems are -
placed in service (see ORNL Standard Practice Procedure 12). The Pressure Reviewer.

selected to review & specific design will be one who has not been involved in the

files a report of his or her findings with the user, the Pressure Reviewees, the QAD,
and the Director of the Office of Operatio.na‘l Safety. L e

2.1.12 High Pressure Review Committee

This is a2 standing committee designated to review the design and operation. of pressure

‘appointed by the Laboratory Director, reviews high-pressure systems ‘and reports its- '
findings to the Executive Director, the QAD, the Director of the Office of Operational
Safety and the user. This committee is' composed of representatives fromORNL Engin-
neering, Metals and Ceramics Division, Safety, and ORNL management. : :

2.2 UCC-ND ENGINEERING

-

Division Vice President for Engineering and Computer Sciences as shown in Figure 1.
QA interfacing activities between ORNL and Engineering, during construction, is in
accordance with GA-L-17-100. The UCC-ND Engineering Quality Assurance Engineer
coordinates the QA activities within UCC-ND Engineering and interacts with production
plants and ORNL's QA organizations. Those groups of UCC-ND Engineering assigned to

- | specific plant sites each have Quality Assurance Engineers who are designated by the
1 ‘respective UCC-ND Engineering Site Manager to coordinate the Engineering QA activities-
of that installation. The QA Engineers have the responsibility and organizational
{ "freedom for developing new or revised procedures, forassisting the line-organization
and project-team members,* for setting up indoctrination and training activities
within their respective organizations, for participating in quality problem investi-
gations and reporting, for verifying compliance, and for initiation audits. :

2.3 UCC-ND Y-12 PLANT

The UCC-ND Y-12 Plant organization provides support services to those ORNL Divisions
located in the Y-12 area, which includes Engineering Technology Division, Fusion -
Energy Division, Biology Division, Stable Isotope Department of Operations Division, -
and the Spectrometry Department of the Analytical Chemistry Division. The Y-12
organization and the services provided to ORNL are shown in Figure 1. In addition,
Y-12 shops provide fabrication services to a11 ORNL divisions. . o

*Individuals assigned specific responsibilities for a specific project. (See "Guide
- for Contractors Participating in ORO Construction Program, Part 1l-f-1, 2 and Part
IV. Also see UCC-ND Engineering Procedure EP-A-06, "The Project Team Concept.")

U CN-109818 * 1.2 98 1t81T08" 1522

design of that specific component. Upon completion of each review, the"Reviewer.ﬂ-r”-“ N

systems that will operate at pressures above 20.8 MPa {3000 psig). - The committee,: ! e

. | The UCC-ND Engineering organization provides design-énginéer:i,’ng;I*?f:ir‘dject;en'g'ine'eringl,‘:f S
and support- {construction-) engineering services to ORNL and reports to the Nuclear.
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The Y-12 Plant QA organization consists of a Plant Operations QA Coordinator (appointed
by the Plant Manager) who chairs the Plant Operations QA Committee. This committee
{s composed of the Y-12 Plant Division QA Coordinators who act to coordinate the QA
activities in the plant operations. o ) ) -

, 3.0 DESIEN CONTROL
3.1 ORNL ENGINEERING RESPONSIBILITIES

During the design of & project, UCC-ND Engineering provides engineering services to
ORNL through its ORNL Engineering organization (see QA-L-2-100). ORNL Engineering
secures specialized skills from other organizations to design groups in UCC-ND Engi-
neering or from architectural-engineering (A-E) firms, as necessary. Guidance to A-Es
for the application of QA to capital construction projects is provided by the document,
"Application of QA Guidelines for A-Es Participating in the DOE-ORO Construction
Program." Engineeringwill conduct the initial QAA, and if required by the QAA prepare
the QAP. Engineering will serve as the "QA Secretarial” and in this capacity and
maintain the "master” QAA and QAP. _ :

-

"+ . | Design control ‘is provided *_ln-'aéc"drdancé with UCC;ND.‘ﬁng"ihee'.ri:ng QA procedures.

During the design' phase, ORNL Engineering in concert with other project team members
is responsible for performing the following activities:

Design Planning - Design planning includes determining project requirements and
cbjectives, discipline responsibility, design schedule, number and type of design
documents required, and design criteria. ‘ . v

Design Coordination - Engiﬁeering coordinates the project design effort, including
the activities that are carried out with other organizations and. other design disci-
plines with the purpose of maximizing the mutual flow of design information.

Evaluation of Design - It generates technical and engineering data to evaluate the
adequacy ot prospective designs for satisfying the design criteria and operational
requirements and incorporates this information into design documents. !

Desian Organization Practices - Engineering prepares engineering documents that contain
the design details necessary for the project adequately referencing specifications
for materials, fabrication, storage, handling, shipping, inspection and testing, and
acceptance criteria and adequately identifying required codes, standards, and practices.
It also prepares special specifications and procedures when necessary toattain desian
requirements. Preoperational, operational, and maintenance design features are
included in engineering documents when necessary to meet the design criteria. Item--
traceability information is also included in design documents when required. Engi-
neering procedures are specified to ensure 2 uniform system of identification on
engineering -drawings, specifications, and related design documents for materials,
parts, systems, manufacturing and construction procedures, and inspection processes.
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Engineering participates in the resolution of technical problems during procurement. .

fabrication, construction, and initial operating phases of a project and provides a- :

mechanism of feedback to the customer of {mportant information from fabrication,
construction, and start-up operat'lons as an integra1 part of the design functions. B

Design Reviews - Engineering performs design revi ews of desi gn documents at appropri ate

stages of design to substantiate conformance with design requirements in areas such .
as mechanical features, dimensions, electrical, electronic, instrumentation, material
acceptability, codes and standards, welding and inspection, cleanliness, fabricability,
operability, operational safety, radiation hazards, and other QA -considerations. - It
also reviews documentation and enginesring stud'les supporting the design. s :

Engineering-Document Identification - Engineering maintains an Jdentification system -

for design documents that identifies each document with 2 specific project.

Design Document Approval for Relezse - Engmeering reviews comp'leted design docutnents

with personnel that had requested the work or others designated by the project team
for review, and it revises documents as required and obtains the necessary approvals.
Prior to the release of design documents, the division reviews them to ensure that
all requirements for project design have been met and that a]'l the necessary approva]s ,

" | have been obtained.

Document-Release and Chanoe Control - Engineering uti'lizes a release system for:;design .

documents to ensure that such documents are releised only by.authorized persons, -
distributed to prescribed parties, and kept updated. Its change-control system provides:
a2 method to be incorporated into previously released design documents and {ncludes
proper notification and reissue steps. Significant design changes to approved docu-

_ments will be made only with approva'l of the design organization.

Desian-Records Storage and Maintenance During the design stageof a pro:lect. documents -

-] "will bemaintained by Engineering in.a secure place where theyare readily retrievable

on request. A design job file will be maintained by the design organization for each
project.

Audits - Engineering conducts periodic internal design audits to evaluate adequacy and

implementation of QA activities related to the design phase of a project.

3.2 ORNL INSTRUMENTATION AND CONTROLS DIVISION RESPONSIBILITY -

Design control for instrument and control systems is provided in accordance vnth the
12C Division's QA Procedures and ‘the Division' s Drafting Manual .

3.3 INDEPENDENT REVIEWS

ORNL uses many different methods for performing independent reviews of designs prepared
by ORNL Engineering. The reviews vary in intensity depending upon the intended use,

importance, and complexity of the design being reviewed; the degree of standardization;

the state of the art; and the design's similarity to previous‘ly proven designs.

13
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3.3.1 ORNL User Reviews

A representatiVé’\-“fdm the ORNL user division reviews and approves &11 design documents.
On selected projects thg division QAC also reviews and approves the QA requirements.

| 3.3.2 Routine 'be's1gn Reviews

Preliminary drawings and specifications of proposed projects to be located in ORNL are
routinely reviewed by the ORNL Fire Protection Department, Industrial Safety, and the
Office of Operational Safety to ensure safe operation. Drawings and specifications
may also be reviewed by one or more of the following ORNL speciality groups: Health
- | Physics, Industrial Hygiene, Environmental P.rotection, Utilities, Test and Inspection,
S ,‘S$cur')ity. and ‘Maintenance {see Paragraph 3.3.6 for ORNL projects located in the Y-12
Plant). : : ‘

3.3.3 Special Desian Review

Independent design reviews of projects of high complexity or of major importance are
conducted by personnel appointed by the ORNL divisiom in charge of & project. Such
| personnel are chosen from those not directly responsible for technical or administrative
aspects of the particular design. The composition of & design review committee or
design, materials, engineering, manufacturing, testing and inspection, QA, operation,
ademjir{EBnance. This design review is conducted in accordance with ORNL Procedure

3.3.4 Pressure-Vessel-Eauipment Reviewers

Reviewers of pressure-vessel equipment act at the request of the user division and
check the design of pressure vessels and piping for compliance with ASME pressure-vessel
.;’odes to assure safe operation (see}_paragraph 2.1.11),  SR _

3.3.5 Laborat‘:o’rij"I'rector's Review Committees

Certain design-review functions are performed by the following committees appointed by
the Laboratory Director. These reviews are performed to assure safe operation. In
general, these committees only review projects located and operated in ORNL or shipments
of radioactive or fissile materials from the ORNL area. For ORNL projects located and
operated in the Y-12 Plant area, refer to paragraph 3.3.6 for information about inde-
pendent design reviews. . . : .

Radioactive-Operations Committee - This committee reviews the design and operation of
ORNL facilities handling or processing significant quantities of radioactive materials
and the practices used in the disposal of radioactive solid, 1iquid, and gaseous waste.
A1l new radiochemical facilities or processes are reviewed prior to operation; existing
facilities are reviewed periodically and whenever changes in purpose or scope are
proposed. ... . . L e )
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L

Reactor-Operations Review Committee - This committee performs an {ndependent annual .-
satety rev,iew of all ORNL reactors. The committee also performs ad-hoc reactor reviews -

of safety-analysis documents, evaluation of significant changes in reactor-operating

policy and joint reviews, when appropriate, with the Reactor-Experiment Review Commi ttee. |

=%

Acce1erators and Radfation-Sources Review Conm*ittee-‘rh'lssconmitteeis concerned-with

safety aspects involved in the operation of devices classified as accelerators and

rad'iation sources; specifically, it inspects and reviews radiation shielding, inter-

lock systems and Tockout devices, radiation-monitoring andwarning devices, electrica] SR

safety, hazard eva'luat'zon. operat'ional protocols, and record keeping

-Reactor-Exoeriments Review Committee - This committee _reviews a'l‘l new or unusua'l."f."-.m' |

expen'ments proposed for "insertion in ORNL reactors.

>"Cr1t1ca111:x Committee o Th'ls committee has review and approva‘l jurisdiction over;’

operations that involve the handiing, storage, transportation, and d‘isposa] of sig- -

nificant quantities of f'issﬂe material.

Electrical-Safety Committee - This commi ttee has responsi bi 1 ity for revi ew of e] ectr'i cal
safety concerns in ORNL facilities and operations, and to maintain a set of electrical-

safety guides, which represent m1n'irmm safety standards to be rnet by ORNL divisions.;-»;;,

Transportation Committee - Th'ls comm‘ittee, on its own init'iative or at the request"

"Hioh-Pressure-Eouipment Review Committee - This committee, on its o'wn.' 1mt'iative or o

oT management, reviews safety aspects of all phases of operations involved in the -

transfer of radioactive or fissile materials from one ORNL facility to another or
from one ORNL group to another as well as reviewing shipments made off-site. The
committee is responsible for review and approval of 1nfomation prepared for submission»
to DOE for approval of casks for off-site sh1pments.

at the request of management, reviews all safety aspects of proposed or operating
{1 high-pressure equipment (see Paragraph 2.1.12). . A ,

Biohazards Committee - This conmittee reviews and evaluates the hazard to humans of

infectious carcinogenic, toxic, and genetic agents employed or generated in OQRNL
research projects. , ‘ L

3.3.6 Desian Review in Y 12 Plant

Preliminary drawings and specifications of proposed ORNL projects to be located in
the Y-12 Plant are routinely reviewed by the Y-12 Plant Health and Safety Coordinating
Committee to assure safe operation. This committee consists of representatives from
the Fire Protection Engineering Department, the Industrial Hygiene Department, the
Mechanical Inspection Department, the Radiation Safety Department (including Health
Physics), and the Safety Department. On significant projects, 2 safety-analysis
report is prepared and forwarded to the Y-12 Safety, Documentation Coordmator, and
P'Iant Manager. ,
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The Y-12 Plant Laser Committee provides guidance fo UCC-ND Engineering and reviews
laser installations for safety and compliance with Y-12 Plant Procedures on Laser
Installations (see Y-12 Plant Health and Safety Procedure No. 70-625). :

The Y-12 Plant Radiation Safety Feature Committee reviews proposals and completed
installations of routine x-ray equipment and radiocactive sources (see Y~12 Plant Health
and Safety Procedure No. 70-102). Special installations are also reviewed by the
appropriate ORNL review group. - o

4.0 PROCUREMENT-DOCUMENT CONTROL

ORNL ordering divisions are responsible for ensuring that documents necessary for a
procurement, ‘such as plans, specifications, engineering drawings, instructions, pro-
cedures, codes, standards, requisitions, and purchase orders are prepared for a
procurement and are made a part of the contract. Quality-related subjects that are
covered by such above documents are source selection and evaluation, supplier's QA
program, material inspections, nondestructive examination, fabrication, processing,
documented supplier reports and due dates, supplier data packages, supplier certifi-
| cations, supplier nonconformances, supplier deviations, QA audits, source surveillance
and inspection, shipping, operating manuals, equipment acceptance tests, and quality
records (see QA-L-9-100). R T T e

e For research and development subcontracts, measures are estzblished to: (a) select
S and invoke appropriate QA requirements in procurement documents, (b) evaluate and
select subcontracts, (c) monitor implementation of QA requirements and (d) measure
results of R&D contractor's QA program. The measures apply to R&D contracts involving
L operation or testing of experimental equipment and systems. Guidelines are provided
e for R&D contracts involving studies, and the development and use of computer programs
DR and mathematical models (see QA-L-9-101). a o o

The plant procurement organization (Materials Department of the F&M Division for ORNL
divisions located at the X-10 site) reviews the procurement package, ensures that it
contains all necessary ORNL reporting forms needed by the supplier, makes 1ists of
items to be furnished under the contract, and adds any supplementary requirements
regarding UCC-ND Purchasing Division actions relating to administrative matters.

The UCC-ND Purchasing Division upon receiving a procurement bid-package, coordinates
all procurement-document control for a procurement, ensures that Supplier Bids on
alternate proposals are communicated to the ordering division, and that final Purchase
Orders are prepared. : '

§.0 INSTRUCTIONS, PROCEDURES, AND DRAWINGS

Activities affecting quality are controlled by procedures that are contained in the
ORNL QA Manual or in division or program procedures manuals, which are approved by
division or.program directors. The Standard Practice Procedure (SPP) Manual conta_in;

e instructions and procedures that also are applicableto a QA program. -

L
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5.1 DESIGN, PROCUREMENT, MANUFACTURING, AND CONSTRUCTION PHASES .

The ORNL and other UCC-ND plant and division manuals contain requirements for instruc-
tions, procedures, and drawings that are used, as applicable, in the ORNL QA Program;
for example, these are the Engineering Procedures Manual,  the Engineering Standards:
Manual, and the Welding Manual. These procedures control the application of the QA
elements Tisted in Section 2 of this manual during the various phases of the ORNL QA
program. Documents and forms used include program check 1ists, planning documents,
quality verification decals, work-authorizing documents, procurement documents, engi-
neering drawings, manufacturing plans, {nspection and test plans, egquipment test -
_instructions, nonconformance reports, deviation requests, unusual-occurrence reports,
quality investigation reports, data certification, inspection and test reports, QA .

auditing reports, and QA program reports. . These documents-affect .control of quality - -

from the planning stage through acceptance and pre-operational testing of components’
and systems. Test procedures and acceptance criteria aredetailed in these documents.

Design criteria are formalized, when deemed necessary by 1ine-management, by prepara-
tion of engineering drawings and specifications with all applicable engineering,
technical, and QA procedures or instructions included to ensure_that quality expecta-
tions will be attained. = = . R S L e T

5.2 OPERATIONS PHASE

Planning for operation of R&D projects includes schedules, the start-up check-outs,
tests, and inspections required to place the project into operation, and determination
of operational modes and the essential testing and in-service inspections required

.

to sustain operation in accordance with project objectives.

1 Pre-operational check-out and evaluation procedures and/or instructions are prepared

for checking systems and their interaction with other systems for completeness and
operational worthiness. Operating procedures and/or work instructions are prepared, -
when deemed necessary by the ‘line-organization, for predetermined conditions of .
start-up, normal, shutdown, and emergency operations. Technical specifications are
prepared -separately or with operating procedures that define the operating capabilities
of the project. Operating logs and check lists are used to record actual operating
events. Operational reviews are conducted periodically to evaluate the readiness and
safety; the results of inspections and tests, including failure investigations; the
methods and procedures that are employed in operating the project; and whether the

system meets its operating objectives. : s : -

5.3 MAINTENANCE PHASE

Maintenance-work requests are originated by the user group. The work request describes
work to be performed and includes requirements for each job, such as drawings, speci-
fications, procedures, manuals, and other pertinent data, including safety work
permits. Maintenance activities are planned and performed by plant maintenance groups
in accordance with procedures prepared be the applicable maintenance division. Computer
‘recall systems are used in both Instrumentation and Controls Division and in the
Plant and Equipment Division to assure instrumentation calibration is current.

u‘cn-co?a_ ja & US GP.O. 188174002373 Q23
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6.0 DOCUMENT CONTROL

Documents, such as plans, drawings, specifications, procedures, and instmctions that
estabiish the item description and quality requirements or that prescribe inspections
and test to determine compliance of the comp‘leted 1tem with techmca'l requirements are
defined as quality-related documents.

Quality-related documents are reviewed prior to their release by designated individuals
or groups that are cognizant of the QA requirements to assure that the documents are
clear, accurate, and authorized. Changes to these documents are normally reviewed and
approved by the same organization that performed the original review and approva‘l (see

 QA-L-3-100).

Quath-re'lated-docmnents are & ved by & des*lgnated individuaI and normally by the
QAC. These approvals verify %at particular control requirements applicable to the
document have been satisfied and that the designated individual certifies that the.
document is acceptable for {its intended use. Understanding and acceptance is indicated
by the signature and the date on the document.

The initial release and distribution of documents and changes thereto are the respon-
sibility of & designated releasing authority; who has or constitutes.that authority

.depends on the document type. The releasing authority is 2lso responsible for directing

the user how to dispose of obsolete quality-related documents previously issued and
for obtaining any necessary verification that such action has been taken, when required
by the complexity of the project. .

Controllad quality-related documents are uniquely numbered, and they are identified on

a controlled master list so that the letter or number used to designate the current
issue can be quickly and easily checked to ensure that the most up-to-date version of
a2 document is used. This 1ist is updated on a periodic basis as documents are changed
and reissued. Between updatings of the master 1ist, document changes are permitted
when supported by approved Deviation Notices (UCN Form 5458A). Documents* that may be

| changed with-such notices are Controlled Manufacturing Manual (CMM); Controlled Manu-

facturing Procedures (CMP); drawings, spec‘nﬁcatwns -and procedures; and manufacturing
and inspection plans.

WOrk-authorizing documents are the instructions prepared by the ORNL R&D divisions and
service divisions that authorize service divisions to perform work. They include
Engineering Service Orders' Work Orders and Cross Orders for items manufactured,
installed, and maintained by ORNL: and Purchase Requisitions. Other documentation
that might be required for installation, construction, operation, and maintenance work
jncludes Radiation Work Permits, Safety Work Permits, Construction work Permits, and
Operations Safety Work Permits.

AH of these documents concern design, manufacturing, and 1nsta'llat1on activities by
ORNL service groups in accordance with requirements of the ASME Boﬂer and Pressure
Vessel Code, -‘Section 1I1 and VIII. R e .
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7.0 CONTROL OF PURCHASED MATERIALS, EQUIPMENT, AND SERVICES g

When requested by project management, source surveillance of suppliers and manufac-"
turers is performed during the course of a procurement by designated ORNL personnel. ]
In such events, inspection personnel are periodically sent to a supplier's plant or =
provided to project management. Inspection personnel dincludes in their reports

recammendations for any required ;orrective action (see QA-AL-S-IUO).‘.

Any proposed changes to design doéuments. standards, specific&tions,-mandfacturing

procedures, inspection and test procedures, QA programs, or other documents forming -
a part of procurement contacts require approval of the item user, and Engineering, -
“‘he“ -approprizate. S tes e e T TEsRD ol s e S

Data packa‘ges on completed items are submitted to rt':h»_e dsfng fdiv'i‘é'ivon éftef:be"l‘h‘g?,
reviewed for compliance with technical and quality-related requirements. The Materials.

Department in the receiving plant performs routine receiving inspection and ensures
that the agency designated to perform special inspections, as indicated on the Purchase
Requisition, is notified. Receiving-inspection results and all quality-verification

documentation submitted by the supplier are transmitted to the ordering division. .
Nonconformances are transmitted to the UCC-ND Purchasing Division Contract Adminis~ = -~
trator so that contracts will not be closed out until corrective measures are taken.

and the item is fit for intended use.

8.0 IDENTIFICATION AND CONTROL OF MATERIALS, PARTS, AND '»COMPONENTS

Reactor-safety-related items, ASME-Code items, and other special high-qual‘lty ftems
(including instruments, materials, parts, componenrs, &and subassemblies) are identified
in @ manner that provides direct traceability to the documentation that verifies the

acceptability of the items. This means of control 'was established to ensure that
nonconforming materials, parts, and components that have been rejected will not be.
- used. The methods of identification used does not adversely affect the functional

quality of the item identified. ‘

Supplier-provided ftems are identified and documented by the supplier in a manner
consistent with applicable codes or in the manner specified in the procurement docu-
ments. When several parts of high-quality items are joined in fabrication, & list
of parts and the corresponding identification documents will accompany the assembly.
This documentation will normally include any model numbers, hezt numbers, part numbers,
serial numbers, material certifications, and weld qualifications. _

Upon the user division's receipt of materials, parts, and components, inspections are
made according to procedures and specifications that contain preplanned inspection
and test requirements. If the items are incorrectly identified or incorrectly docu-
mented, they are not accepted until the condition is reso]v_ed.

Incorrect or defective material, parts, and components are identified with “Hold Tags™

‘and handled in accordance with Section 15 of this manual, "Nonconforming Items*

(QA-L-6-100).
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Materials, parts, and components manufactured, modified, or installed by ORNL service
groups or other UCC-ND service groups, including construction contractors, are iden-
tified, documented and controlled in the same manner as described above, when required
by project management. _ , : L

‘9.0 CONTROL 0"-' SPECIAL PROCESSES

Special processes are controlled to ensure that their objectives are accomplished in
a satisfactory manner. Some examplies of special processes include: metal Jjoining -
(such as welding and brazing), heat treating, plating, cleaning, and nondestructive
examination (NDE?. L . - L

Special processes are controlled by ASME Code Section III, VIII, or IX or by other
requirements determined during the design phase. The application of a special process °
is specified on the applicable component, system, or structure drawing. Special pro-
cesses are performed in accordance with written procedures or instructions, and means
are provided for recording evidence of verification of the processes.

Personnel, procedures, and equipment associated with metal- joining and NDE are qual-

+.| ified, and the results are documented in accordance with the requirements of ASME Code,
. Section IX, ASNT SNT-TC-1A; or specially developed procedures. Qualification of other

procedures and equipment is based on previous successful operation.- -

The supervisor of special processes is responsible for ensuring that personnel under

his or her supervision are qualified to perform a particular process. When qualification

: records are required, they are maintained by the cognizant supervisor of the particular
o special process. B .

L. | Welder qualification records are stored in a computer data base which is accessible

~= 201 to inspectors.and welding supervisors for immediate response. Records include, welders
=" 1 name, weld procedure, position, date of last weld, and expiration date.

10.0 INSPECTION
10.1 PROCUREMENT, MANUFACTURING, AND CONSTRUCTION PHASES - | p

Inspection verifying the quality of work by Service Divisions is performed by personnel
other than those who perform the activity being inspected. As a minimum, inspectors
must be personnel who report to supervisors other than to the supervisors directly
responsible for the work. ;

Quality Assurance and Inspect‘lon (QA&I) is an 1hdependent inspection group. = QA&l
performs source surveillance, special receiving inspections, and ASME-Code-Inspection
activities. .

When 'requested""by the user, QASI ‘also monitors inspection activities in supplier's
facilities. ' o : :
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when required, in accordance with requirements contained on purchase requisitions._’ '

requested by the Materials Department of the user; electronic equipment: inspection is o
performed by the Instrumentation and Contro'ls Division. . ) _ :

Manufacturing plans, work p'lans. and/or inspection p'lans. when requested by design :
documents or the user, are prepared by the manufacturing or the installation :groups: -

integrate inspection operations with manufacturing or installation operations and to
provide the necessary in-process inspections with appropraite sign-off for each. The -
Inspection Plan and Dimensional Certification Report is used to plan and record dimen- N
sional inspections. .

Mandatory hold points are identified on the manufacturing plan by QA&I to satisfy the
reqmrements of the user, the ASME-Code Inspector, and the QAC, o

When requested by R&D Divisions. specialists in the ORNL Meta'ls and Ceramics Division
develop new techniques and perform NDE on special materials and components. Analytical
Chemistry Division performs chemical analyses on materizls in support of procurement,
manufacturing, and construction activities. These analyses are normally performed to
verify the chemical composition of various meta'l products. : ‘

10.2 -OPERATION AND MAINTENANCE PHASE

On a scheduled basis in-service inspection of various components of operating research
vireactors is perfor-med and the results are evaluated.” . . , ,

Se]ected instruments and mechanical equipment are placed in the preventive mai ntenance
program for routine inspection and maintenance. Thése inspections and maintenance
activities are computer programmed and scheduled. Other inspections are performed as
‘called for by project management (see Paragraph 11.2 for in-serving testing activities)

The Analytical Chemistry Division performs routine chemical analysis for process control
and operation of projects and facilities. 1In addition, specialists develop new tech-
niques for performing chemical analyses on new and special materials and compounds in
support of project operation.

11.0 TEST CONTROL
11.1 MANUFACTURING AND CONSTRUCTION PHASES

. When required by the complexity of the operation, detailed test procedures are prepared'
for evaluating the performance of items prior to their use. . Written test procedures
are prepared by orgamzations having exoertise in the particu'lar area being evaluated.

UCN=10981E2 . . -— P MBI ER_SAANTY 1L I%8

A1l material received fromsuppliers is routinely inspected by ORNL Materia‘ls Department ?i_ﬁ
personnel for damage, quality, and item descriptions. Special inspections are performed, -

Inspections are performed by QA&I personne'l on an materia1 received at ORNL for ASME-'f _
Code fabrication and qinstallation. QA&I also performs mechanical {nspections when-

. and approved by the user and the.QAC. :-These manufacturing-and work plans are used:to - o
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Test criteriz are developed either by engineering, inspection, or qualified technical
and QA personnel of the user division. Testing is performed by qualified personnel
and may include prototype qualification tests, systemtesting, component testing, proof
testing of an installation, operation shakedown testing of an installation, and post-
operation NDE of various components. Testing results are documented and evaluated
for conformance with criteria. , :

The test program and the test results are reviewed under the direction of the user
organization to ensure that the tests were performed according to requirements and
that the results are valid. The review includes adequacy of instrumentation, sufficiency
of testing apparatus, adequacy of data gathered and monitored, and use of qualified
personnel. Testing of individual items and subsystems is normally performed by UCC-ND
service groups with assistance from the user. Test control of capital construction
is under control of UCC-ND Engineering. Each contract for capital construction outlines.
the various tests to be applied by the contractor, the control to be exerted, and the
documentation and certifications to be furnished UCC-ND or DOE before acceptance of
the work. Testing of completed systems under normal or simulated process conditions
is ordinarily performed by the operating group in the user division.

11.2 OPERATION AND MAINTENANCE PHASE

In-service tests are performed to verify that components, systems, and structures are
being maintained -and are performing at the capability levels specified as necessary
for safe operation and for achievement of project objectives. Routine tests are per-
formed on pressure vessels, hoists and related 1ifting equipment, air-filtering systems,
and water-backflow preventers. Special tests are performed when the operating group
determines that they are required. : ) ' ‘

12.0 CONTROL OF MEASURING AND TEST EOUI?MENT

For a systematic approach to proper calibration, 211 M&TE in ORNL is categorized
according to one of the following application categories: (see QA-L-14-100) (A) "Casual"
devices and systems that are not to be calibrated in service, (B) “Routine" devices
and systems that are to be included inacalibration recall program on a2 regular cycle,
and (C) "Experimental" devices and systems that are to be calibrated by, or at the
direction of the user. : . ‘

12.1 MANUFACTURING, CONSTRUCTION, AND MAINTENANCE PHASES

_Calibration control is achieved by specific procedures that desc‘}'ibe calibration tech-

niques and requirements for frequency of calibration of. the instruments and standards.
This control is utilized to ‘ensure that' all tools, gages, instruments, and other
measuring and test devices are calibrated to acceptable accuracies. The supervisor
responsible for testing material parts, assemblies, and end products has the respon-
sibility for ensuring the calibration controls. Calibrations are performed by gage- and
instrument-calibration groups against certified measurement standards that are traceazble

JCN=109818 . & UL GCP.0. 19017400237 323
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to the National Bureau of Standards where possible. Each device is assigned an
identifying number and is marked with that number. Calibration frequency is based -
on the usage of the device and the accuracy required, giving consideration to the .
supplier's recommendations and to experience with each particular device. Frequently
used inspection instruments are checked for accuracy on 2 specified routine basis.
Inspection instruments used only on an infrequent basis are ‘checked ‘before use.

Inspection instruments are stored in suitable environments and are used only by per-
sonnel trained in their proper use and care. The calibration-control documentation
indicates the source and traceability of calibration, including the date of last
calibration. The records also provide {dentification and traceability for all measuring -~

equipment by & serial number of other ;uit;p]e means.

12.2 OPERATIONS PHASE =~ 27 '

Calibration control 1is achieved by procedures that describe calibration techniques
and requirements for the frequency of calibration of the operating instruments. This
control is utilized to ensure that all instruments, gages, and other measuring and:
test devices are calibrated to the required accuracies. The supervisor responsible
for operations ensures enforcement of the calibrztion controls.

e

| Calibrations are normally performed by gage- and instrument-calibration groups against
certified measurement standards that are traceable to nationally recognized standards,
where possible. Each device is assigned an identifying number and is marked with -
{1 that number. Calibration frequency is based on predicted.drift or other inaccuracies
introduced within the devicewith time, on supplier's recommendations, and on experience
with each device. . o

Frequently used operating instruments are checked for gccuracy on a specified routine .
basis and controlled by computer print-out. Operating instruments used on an infre-
~quent basis are checked before use. . o o S

Calibration standards are prepared when nationally recognized standards do not exist.
These special standards are used either by operating personnel and/or gage- and
instrument-calibration groups to calibrate special operating instruments.

Duplicate instruments may be used for certain safety and data-col‘lect;tng instrument
applications to ensure the accuracy and reliability of measurements. The results of
each instrument are checked against the other at specified, regular intervals.

The calibration-control documentation indicates the source &nd traceabi 'li'ty of cali-.
bration, including date of last calibration. The records 21so provide identification
and traceability for all mezsuring equipment by a serial number or other sui ta_bIe‘ means.

13.0 HANDLING, STORAGE, AND SHIPPING

Routine material handling is accomplished in accordance with the requirements of
national codes and standards, industry standards, regulations, federal specifications,
OSHA rules and regulations, and the ORNL Material Handling Manual. : '

UCN-103818 ¢ UL GP.O. 1981740023/ 123
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Special requirements for handling, storage, shipping, cleaning, and preservation are
specified on drawings, specifications, instructions, and work-authorizing documents.
These documents are verified by review and approval by qualified design, project, and
QA personnel. Implementation of special requirements includes the use of manufacturing
plans and work plans, installationplans, and a “Check List.and Work Plan for Handling,
Packing, and Shipping Critical Components and Equipment® (UCN Form 10637).

Hoisting equipment and accessories are routinely inspected and tested in accordance
with written procedures (Section 14, Quality Assurance and Inspection Manual) end at
specified intervals. Special handling tools and equipment are inspected and tested in
accordance with requirements on drawings, specifications and work-authorizing documents.

, ~ 714.0 INSPECTION, TEST, AND OPERATING STATUS -
14.1 MANUFACTURING AND CONSTRUCTION PHASES |

Only items that are acceptable for use are permitted into the flow of work during
manufacturing and construction activities. Nonconforming items are identified as such
and removed from the work arez, or clearly segregated within the work ares, until
final disposition on their future use is completed. Nonconforming items are tagged
with @ yellow HOLD tag (UCN-10858). The HOLD tag is removed only by authorized per-
sonnel and only after the technical review board has decided to use the item uncorrected
or after the repair or rework is completed. If the item is rejected, the HOLD tag
is replaced with & red REJECT tag (UCN-10859) (see QA-L-6-100).

The inspéction and test status of items fis given on inspection and test reports,
inspection plans, and manufacturing and construction plans. Inspector(s) indicate by
dated signature on these reports and plans status and results of inspections and tests.

14.2 OPERATION AND MAINTENANCE PHASE

The status of inspections and test performed during the operation and maintenance phase
is recorded in the operating log and/or on:inspection and test reports. Tags or locks
may be attached to critical valves and switches to prevent inadvertent operation.
Decals or tags are used to record the status of in-service inspection and tests of
pressure vessels, absolute filters, and 1ifting equipment and to note the calibration
status of operating instruments and gages. ' ‘ ,

I

Work permits are required and issued by operating 'gfoups prior td start of maintenance
work to assure controlled working conditions and to prevent inadvertent operations.

15.0 NONCONFORMING ITEMS

Written procedures govern the action upon discovery, control, identification, reporting,
and disposition of nonconforming items. The control actions specified in these pro-
cedures are applied through tests and inspections during in-paint or vendor manufacture,
receiving of purchased items, installation, construction, and preoperational evaluation
(see QA-L-6-100). o 4

UCN~10381R ¢ US GP.O. 1981740023/ 3023
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2 nonconforming item a2 HOLD tag or REJECT tag is attached to the item, and the ques-
tionable piece {s physically segregated from other like items where possible. The

and justified. A nonconformance report (UCN-10077) is initiated by those personnel

report and approved by the QAC and higher management. Final disposition is also
documented on the report. = . o T S O

the items until the final authorized disposition. Nonconformance reports aremaintained .
as quality records by the item user division. A A o C

Nonconformances occurring on items at suppliers' plants are _documented on Supplier

by the Project Engineer and QA personnel for acceptance and approval of ‘the supplier’s
proposed disposition. Such reviewand action is documented, and the SNR's are retained
by user divisions as quality records. . ) o .

* 16.0 QUALITY PROBLEMS AND CORRECTIVE ACTION

Unusual or unplanned events having an adverse effect on quality, such }as failures,
malfunctions, deficiencies, defective material and equipment, unapproved deviations,

reports, and quality investigation reports. Where such conditions indicate that the
| -quality system required improvement or modification, actions are-taken to {identify

the particular problem and to determine appropriate measures required to correct the
condition (see QA-L-6-101).

Corrective actions are @ documented part of unusual occurrencé reports, quality inves-
tigation reports, and QA _audit reports. : Co-

Corrective action reports relate the specific condition that indicates a quality
problem, what "the quality problem is, what actions will be taken to eliminate it, by
whom and when they will be accomplished, and their actual accomplishment. These
documented reports are distributed to various levels of management of ORNL. .

17.0 QUALITY RECORDS
17.1 PROCUREMENT, MANUFACTURING, AND CONSTRUCTION PHASES

Quality records desired by the user can be identified and specified: (1) on drawings
by use of notes and "Quality Verification" decals (Form UCN-10490A), (2) in specifi-
.cations and procedures, (3) on purchase requisitions, and (4) on work-authorizing
documents. . ‘ - : :

I

When the application of inspection, testing, analyses, or other QA actions indicates .
condition causing the item to be unacceptable is reviewed by design, inspection,
technical, and management personnel, as appropriate, and its disposition is determined -

discovering the nonconformance; this report describes the nonconformance and recommends f -
2 disposition. The reviewer's determinations are documented on the nonconformance

The possible dispositions of nonconforming items are "“use uncorrected,®  “repair® . - -
(reprocess so that the item is wsable although all characteristics will not meet a1l -
requirements), “rework" (reprocess item to return it to within specification), or
"reject” (scrap or apply to some alternate use). The HOLD or REJECT tags remain on

Nonconformance Reports (UCN-10816) initiated by the supplier; these SNR's are reviewed - -

-and other quality problems are noted in nonconformance reports, unusual occurrence . -

-
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Quality records are normally collected and retzined during manufacture and construc-
tion by the UCC-ND service division or contractor that generates the records (see
QA-L-16-100). These records are normally transmitted by the service divisions to the _
user for review, approval, and storage when the manufacturing and/or construction work -
_is completed. . Quality records generated by suppliers which are transmitted to the
UCC-ND Purchasing Divisfon are forwarded viz the Materials Department to the user.’

Quality records .are stored by the user in accordance with project or user-division
procedures for storing quality records. Certain service divisions retain duplicate
quality records for definite periods of time; however, normally service divisions do
not store records. Certain quality records may be stored by the Records Storage Center
of the ORNL Information Division, when requested by the user division. This records
Storage Center isa fully enclosed facility especially equipped to store and retrieve
large collections of noncurrent records (see QA/ID/LRD-S0S/A). '

17.2 OPERATION AND MAINTENANCE PHASES

Quality records that are related to preoperational testing, operation, and maintenance
phases of the project or facility are normally retained by the user division responsible
, for operation. Typical records include as-built drawings, operating logs, operating
.| personnel certifications, calibration history, operational reviews, maintenance:.data,
- i | inspection and test results, quality investigation reports, and quality audits. These:
records are retained in accordance with procedures for quality records prepared by
the user division responsible for operation and consistent with UCC-ND and DOE require-
ments for .record retention (see QA-L-16-100). ' :

Provisions have been made within the Computer Services Center to duplicate and store
vital and important computer magnetic tapes, when requested by the user. :

, 18.0 AUDITS, REVIEWS, AND APPRAISALS

S f A series of internal audits and reviews are  performed by the ORNL QA Lead Auditor,
~* | the QACs, the Quality Achievement Manager, the Reactor Operations Review Committee,

and the Radioactive Operations Committee to verify compliance with all aspects of the

ORNL QA Program and Safety Program. External audit functions are performed by the

ORNL QA Auditor and by QA&I. o . ,

DOE-ORO performs annda‘l QA Appraisals of the ORNL QA Program_f ‘ .

18.1 ORNL INTERNAL AUDITS

The ORNL QA Lead Auditor performs regular QA Audits of ORNL research and development
divisions, service divisions supporting the research of ORNL Programs, and other UCC-ND
service divisions that provide services for ORNL in order to verify that the ORNL QA
Program is effective and in order to ensure compliance with the ORNL QA Program and
applicable procedures. ~ Normally one audit is conducted each month in a2 division,
project, or facility selected by the ORNL QAD. »

]
4
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Audits are conducted in accordance with an announced audit plan and check 1ist by the
ORNL QA Lead Auditor (Chairman) with a team composed of UCC-ND staff members. The

audit team members are chosen by the Lead Auditor for their experience and/or knowledge
in QA and/or in the activity being audited. Normally a member of ORNL Management is

a member of the Audit Team. Audits are conducted in accordance with ORNL QA Procedure

QA-L-8-100. '

Audit findings and recommendations of the audit team, as well as agreements and commit-

ments for correction of any deficiencies, are documented by the audit team. The reports
are distributed to ORNL and division management. . '

Audit corrective actions are placed on 2 computer trécking Asystem.for appmpriate‘

follow-up.

~1'18:2 DIVISION INTERNAL AUDITS .~ *~ = =

The division and program QAC performs QA audits of activities Qith'in the division ar
program to verify for the director that the QA program is effective and to assure that
the staff is complying with appropriate aspects of the division's QA program.

Audits may be formal or informal. During formal audits, the following activities are

normally documented: notification of audit, audit plan, audit-check 1ist, audit find-
ings, corrective action recommendations, and fi nal summary report to dflvjisiqn management.

Formal audits are normally conducted by an audit team chaired by the division/program

QAC. The QAC reports to division/program management and is independent of activities
being audited. } o

-

Informal aud'i‘ts are conducted more frequently than formal audits. They are normally
conducted by the QAC on an individual basis with the responsible individuzl(s) in the
group being audited. These informal audit activities may or may not be formally
“documented. i " ' ,

. 5'Audits are conducted when schedu'led‘bythe QAC or when scheduled by responsiﬁle‘divi ’sioh

mianagement.

18.3 CONTROLLED-MANUFACTURING-PROGRAM AUDITS

The Quality Achievement Manager performs audits to determine the effectiveness of and
to ensure compliance with the Controlled-Manufacturing Program (which implements ASME-
Code requirements) and to initiate corrective action, when appropriate. The audit
procedure is contained in the CMP Manual. B

Each audit is performed by knowledgeable personnel n‘ot directly involved in the area
being audited. Each audit is conducted using a written check list prepared specifically

for the occasion. This check 1ist gives due consideration to the nature of the activity

being audited and the requirements of the Controlled-Manufacturing Program and the ASME
Code. Deficient areas are reaudited to make sure that effective corrective action has

been taken.

U EN-1098 18 - & US GP.O. 1881—740023/33
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Each audit is conducted, in accordance with 2 written procedure, by a team designated
by the Quality Achievement Manager. The results of each audit are documented in a
written report, which is reviewed by the supervisor having responsibility for the area
audited. The supervisor then issues 2 memorandum describing the corrective action
that will be implemented to correct any observed deficiencies. The audit report, with
the supervisor's response, is distributed to the Director of Administrative Services,
the ORNL QAD, the QAC for Manufacturing Services, the Quality Achievement Manager,
and the Superintendnet of the Fabrication Department. : .

18.4 AUDITS OF NUCLEAR REACTOR OPERATIONS

The Reactor-Operations Review Committee (RORC) performs. an independent annual safety
review of ORNL's operating reactors. During the review, consideration is given by
the committee to the condition and usage of operating procedures; facility-maintenance
program; operating-personnel changes; operator training programs; and mechanical,
electrical, and fnstrument changes to the reactor system. Each member of the committee
is assigned a2 continuing responsibility for keeping up to date on operating history,
major design changes, and safety status of a particular ORNL reactor. When an annual
inspection is made, the cognizant committee member and two other staff members, who
- are not associated with RORC or the reactor-operating organization, constitute a

-1 ‘subcommittee that inspects the reactor facility. . The subcommittee will observe
startup, reloading, and shutdown procedures, as well as examine facility logbooks,
operating reports, facility drawings, etc. The subcommittee submits a2 written report
to the full RORC presenting its findings and suggesting areas for discussion at the-
annual reviewwith the reactor operators. As a result of the review, -specific recom-
mendations may be made to ORNL management by the committee.

18.5 SUPPLIER AUDITS

‘Quality assurance and quality control audits of suppliers are normally conducted by
Quality Assurance and Inspection and/or by qualified personnel from the ORNL user
divisions and/or by other experts selected by the user divisions. These audits are
scheduled by the user divisions on the basis of quality requirements.

18.6 DOE-ORO APPRAISALS

The Quality and Reliability Division of DOE-ORO conducts annual appraisals of the
policies, activities, and procedures of the ORNL QA program for compliance with DOE =
QA policies. The findings and recommendations are documented, and a report distributed
to the Laboratory Director. '

[}
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. QUALITY ASSURANCE PROCEDURE

PROCEDURE K. 1 p - 1<1-100  (Rev. 3) -

QATE

Januarv 29, 1983

PAGE
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SUPCRIEDLS 1SSUE 0ATED

December 22, 1982

Purpose:

To define the Qua‘lity Assurance Program requirements that sha'l'l be 'imp'lemented
by the ORNL QA Program &nd by division and prcgram QA Programs. S

References :

A. Qua‘l‘lty Assurance, DOE-ORO, OR 5700. 5. s

B. Quality Assurance Program, UCC-ND Standard -P‘ract‘lce Procedure D—2-16. T
C. Quaiity Assurance Program, ORNL Standard Practi ce Procedure Suppl ement, :
-2-16S.

D. QA Program Requirements, Nuclear Energy Programs, DOE, ROT F2-2. '
E. OA Criteria for Nuclear Power Plants and Fue'i Reprocessing Plants, Nuclear

egulatory Commission, 10 CFR 50, Appendix B

F. QA Program Reguirements for Nuc]ear Power P1an1.:5', Amer'lcan Nationa'l Standard
%NSTW;SME NQ%-J. 1979. I LR L

' Reauirements:

1 100.2

On ald programs, the Laboratory shall implement those QA requirements estzblished
by the Department of Energy (Reference A) and by UCC-ND (References B and C).
The Laboratory shall also implement on specific programs &nd projects QA Stan-

Procedures:

| dards specified by the sponsoring organization (e.g., References D, E, and F).

.| 100.1 The Quality Assurance Director (QAD) will develop and administer a Leboratory-'

wide QA Program which is responsive to the requirements of DOE ard of UCC-ND
(References A, B, and C) andwill coordinate development of other QA procedures, as
necessary, to 1mp1ement special QA requirements of sponsormg organizat'ions for

specific programs (References D, E, and F).

Division and program management shall ensure that divisions and programs estab-

1ish QA programs. The division/program QA Program shall be responsive to the QA
requirements of ORNL QA Program and DOE-ORO

Reference A), plus any additional

QA requirements (e.g., References D, E, and F) of sponsoring organizations,

including other DOE organizations.

LN

OAK RIDGE NATIONAL LABORATORY

oPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

Submitted by:

Anproved
Executive Nirecty

Director
Quality Assurance Program
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TITLE: QA PLANNING

Purpose:

To de11neate the QA planning procedures applicable tdvariods types of projects
and activities to ensure a systematic approach to quality assurance.

‘References: _
A. Qua'lity’ Assurance Assessments, ORNL QA Procedure QA-L'-1-103. _
B. Quality Assurance Plan, ORNL QA Procedure QA-L-1-104.
C. Quality Assurance Plznnina For Capital Projects, ORNL QA Procedure QA-L-1-108.-
D. Quality Assurance Requirements, DOE Standard ROT F2-2.

Reguirements:

Each project/activity shall be classified as to its type and the appropriate QA
assessment and planning procedure shall be invoked,

.| Procedures: = .

| .100.1 Upon initiation of a project/activity, the task leader shall consult the guide-
' lines contained in Figure 1 of this procedure and imp'lement the QA assessment
and plianning procedures as shown.

100.2 On projects that require the participation of several Laboratory divisions, the
establishment of overall QA requirements for the project shall be the responsi-
bility of program management. For such projects, the overall QA coordination of
the project shall be the responsibility of the QA Coordinator (QAC) whose division
has overall management responsibility or the QAC designated by program management.

100.3 The task leader shall not authorize the release of “Approved for Construction"
"~ drawings or specifications on any project requiringa QA Plan until such drawings
or specifications have final approval. However, long lead items may be procured
if the appropriate QA actions can be ident‘ified. aporoved. and incorporated into
the procurement documents. ,

[N

ADDITIONAL CONSIDERATIONS FOR REFERENCE ] COMPLIA‘ICE

200.1 On ASNE funded project 2 QA Program Index (Ref. D, paragraph 2. 2 2) shall be
prepared in accordance with specific requirements of ASNE. When preparing a QA
Program Index use the format in Appendix A.

| | . Prepared by: R e 2 er 22 POV T
OAK RIDGE NATIONAL LABORATORY " QA Program Director
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TITLE: QA PLANNING

{

J o APPENDIX A

QA FROGRAR! INDEX

NOTE: Compistion of this ncﬂon is gotional unless Paragraph 222 of ROT Standard F 2-2 has h:m.hwoked on
the project.

1. List ulou thoss paragraphs of ROT Standard F 2-2 that are to be Implemted on this proje:z.

2. indicate the corresponding UCC-ND dwislcn and ORNL QA aroccduus m: will be laahed to imo!mm the
pangraphschz-z listed. ‘ g . . .

3. if the implementing procsdure is 10 be prapared at 3 umaa.mmdeurccmwmwum
the aumber and date st which it will be prepared. .

F22 UCC-ND,
’ CRNL. or Division . el
Sraph " - Procadure No. and " Procedure Tiite

Number . Revision No. - A : :
L
4
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SUPEASEIDES 1S3VE DATEC

TITLE: QA TRAINING AND QUALITY AWARENESS

To ﬁl‘ineate the means for each emp'loyeé to understand ‘his/her' role';!n assuring
References: |

A.. Quality Assurance, DOE Order OR 5700.6. e o
B. Quality Assurance Program, SPP D-2-16 and ORNL Supplement... ~- = . = ..
C. ASME Controlled Manufacturing Manual, ORNL, - . 0 o

0. ASME Fabrication 2nd Inspection Procedure Manual, ORNL. -

E. Quality Perspectives, UCC-ND Office of QA. B S

Requirements:

in provfding assurance of quality (Reference A). - *. . - - . E

Procedure: ORNL OA OFFICE

100.1 The Quality Assurance Director (QAD) shall define and assure that adecfuate train-
ing and quality awareness programs are provided for ORNL personnel to understand
the ORNL QA program and their responsibilities for its implementation (Ref. B).

ORNL shall provide a means for each employee to c'l'ea‘r_ly,-underst‘ahd his/her }ro'le}

Training and quality awareness programs vary and are provided in three different
ways: those sponsored by the UCC-ND Office of QA, the ORNL QA staff, and the
ORNL in-house continuing education program. A description of the ORNL training
and quality awareness training programs is provided in Appendix A. These training
programs are offered as demand requires. Programs are periodically reviewed and
revised when the need arises. In addition, quality control and gquality engi-
neering courses are offered by local colleges and universities. .

100.2 The QAD shall monitor the ORNL in-house continuing educatibn pfograms and make
recommendations, as required, to assure that adequate courses in QA &nd other
quality-related subjects are provided for staff personnel. ‘ ‘

DIVISIONS AND PROGRAMS

200.1 Management shall assure that subordinates understand, accept, and implement the
QA program (Reference B). Management shall encourage all appropriate personnel
to attend training and quality awareness programs listed in Appendix A or avail- -
able from other sources. :

Submitted by: _—F——pt—mt.. £

OAK RIDGE NATIONAL LABORATORY"
OPCRATED AY .
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

Approved B8

Executive Director port and Services
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TITLE: QA TRAINING AND QUALITY AWARENESS |

The extent of training and quality awareness for personnel may vary, depending
on the division's mission. As a minimum, all personnel should attend Division
H QA Week presentations each year. '

200.2 DivisionQA Coordinators (QACs) shall conduct or assist in training and quality
awareness programs (Ref. B). QACs shall work in collaboration with management to
develop appropriate programs for theirdivision's needs. Through these programs,
personnel shall periodically be informed of changes in the ORNL QA Program.

200.3 As 2 minimum, all QACs shall attend the "“QA and Auditing Course" descﬁbed
in Appendix A and courses on QA Assessments, QA Plans, and Quality Problem
Investigations.

- 200.4 QACs shall periodically report to the division director the status of the
QA training and quality awareness programs in their divisions and make recom-
mendations for improvements to the programs (Reference B). ‘

ASME CODE COMPLIANCE

300.1 Training and qualification of ORNL welders shall be in accordance with the
"Welding" procedure in Section 7, of Reference C.

300.2 Training, examination, and qualification of ORNL inspectors and nondestructive
examination (NDE) personnel shall be in accordance with the "Certification of
Inspection and NDE Personnel® procedure, ORNL NDE 10, in Reference D.

AR,

i

_ .
——
-eNa3ItA




. T e e g,
ot i53
h ———

==

QUALITY ASSURANCE PROGRAM [l

OAK RIDGE NATIONAL LAEORATORY QUALITY ASSURANCE PROCEDURE
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or 4

TITLE: QA TRAINING AND QUALITY AWARENESS

APPENDIX A
TRAINING AND QUALITY AWARENESS PROGRAMS

UCC-ND SPONSORED PROGRAMS

A.

Quality Assurance Week - This QA awareness program is presented during one week
each year for all employees in the Nuclear Division. At ORNL this program typically
consists of statements by division management on division QA policy; a UCC-ND/ORNL
produced videotape presentation on current OA -related activities in UCC-ND and
ORNL; and may include posters, contests, articles in UCC-ND, ORNL, and local news-
papers, and local TV talk shows. ORNL staff members supply the ORNL part of the
videotape and meeting messages.

QA Seminars - A variety of seminars 1is presented periodically each year, for
management, QA, and staff personnel. Normally, they are conducted by invited QA
specialists and are offered at on-site as well as off-site locations. Seminar
subjects are of current interest.

Four-Plant QA Coordinators Meeting - These meetings are conducted evefy 2 months

- for piant QA Coordinators of the 4 UCC-ND Plants, Engineering, Purchasing, and the

Operating Contractors Project Office. In these meetings plant QACs are (1) made
aware of the latest DOE and UCC-ND quality-related developments that may affect
their plant QA program, and (2) given an opportunity to exchange information and
jdeas with other plant QACs. :

ORNL QA STAFF_SPONSORED PROGRAMS

A.

B.

A and Auditing Course - This three-day course is normally conducted once & year
or QACs, managers, supervisors, and other staff personnel.

The QA part of the course is based on QA Standard ANSI NQA-1. It covers basic

elements of QA (Organization; QA Program; Design Control; Procurement Document
Control; Instructions, Procedures, and Drawings; Document Control; Control of
Purchased Items and Services; Identification and Control of Items; Control of
Processes; Inspection; Test Control; Control of Measuring and Test Equipment;
Handling, Storage, and Shipping; Inspection, Test, and Operating Status; Control
of Nonconforming Items; Corrective Action; QA Records; and Audits).

The audit'i'nglnart of the course covers fundamentals of QA‘auditing and includes
an actuai practice audit.

QA Orientation for New Emplovees - The ORNL QA Program is presented to 211 new

employees as part “of the ORNL Orientation Program..

QA Seminar for ORNL Managers - This seminar, for the ORNL Associate Laboratory
Directors, and division and program directors, is offered periodically. It covers
subjects such as intent of the ORNL QA program, ORNL QA procedures, legal aspects
of QA, QA in procurement, QA interactions with Engineering, Computer Sciences QA, QA
through Inspection Engineering, QA in instrumentation, and Analytical Chemistry QA.
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TITLE: QA TRAINING AND QUALITY AWARENESS

D.

E.

. F.

G.

H.

QA Segment of the Basic Management and Supervisory Development Course - This course

1s presented quarterly for experienced managers and supervisors. The QA segment

of the course includes ORNL QA policy and implementation of ORNL QA procedures.

0AC Staff Meetinas - These meetings are conducted each month for QACs. In these
meetings QACs are (1) made aware of the latest ORNL quality-related developments
that may affect their division/program QA program, (2) given an opportunity to
exchange information and ideas with other QACs, and (3) advised of new techniques
and developments on quality-related subjects from guest speakers.

QA Videotape Training Course - A variety of videotapes on current QA-related

subjects are available for loan through the ORNL QA Program Office.

Awards of Recognition - This award, normally presented quarterly, is available to

all employees except QACs. It is awarded for identifying potential significant
quality problems (see Reference E, Section 4). The award normally consists of
personal recognition by top Laboratory management, a certificate of appreciation,
and an article and photograph in the UCC-ND paper.

QA Auditing - Service by top management on ORNL QA audit teams provides “hands-on"
experience in practical application of QA elements.

-~

: ORNL IN-HOUSE CONTINUING EDUCATION PROGRAM

| In-house continuing education programs are of two general types — the In-Hours Con-
tinuing Education Program and the Management Resource Development Program. The In-Hours
Continuing Education Program normally offers courses in statistics, risk analysis,
computer programming, reliability engineering, technical writing, and similar courses.
The Management Resource Development Program normally offers courses in project manage-
ment, human relations, oral technical presentations, and interpersonal effectiveness.

2 CNe39ISA
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TITLE:  QUALITY ASSURANCE ASSESSMENT/PLAN

A QA Assessment (QAA) shall be completed for all projects to identify and evaluate
the risk of potential significant quality problems (failure modes), and for each
guality problem with an acceptable risk provide a rationzle for the determination.
For 2ach potential quality problem with an unacceptabie risk, define the planned
preventative action(s) required to provide confidence that the problem isunlikeiy
to occur, or to minimize the consequence of the problem if it does occur, &nd to
specify the responsibility and schedule for carrying out preventative action(s).

Crocedure:

100.1 Project Selection - All projects shall be assessed. Oivision management, with
aavice ot the division Quality Assurance Coordinator (QAC), shail review all *
projects within the division todetermine which projects are iikely to be consicereq
small for QA mini assessment purposes. See guidelines for selectingsmail projects
in Appendix A. Those projects identified as small may follow Part [ of this cra-
cedure. All other projects shall follow Part Il of this procedure {Reference §5).

- Ry
Includes tasks, experiments, tests, jobs, activities, analytical studiss znd orograme,
and managcement activities. ' :

Purpose:
To define requirements forQual1tyAssuranceAssessmentsandQua1ityAssurénce Plans.
Scope:
Th1§ two part procedure is applicable to a1l projects*, including small projects,
during (a) start-up and routine operation, (b) manufacture of items (products)
and (c) design and construction phases of expense funded and capital equipment -
funded projects. For QA Assessments and Plans on capital projects see Reference A.
References:
A. QA Planning for Capital Projects, ORNL QA-L-1-108.
8. QA Pianning, ORNL QA-L-1-101. :
C. Tracking of QA Documents and Actions, ORNL QA-L-1-110.
Requirements:

CAK RIEGE NATIONAL LAECRATORY
. segesats B .
UNION CAREIDE CORPORATION

. . ‘ - . . iee
{ Accrovea Sy: SPTTT aanld  T.H. eill
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

200.1

200.2

200.3

1200.1

PART I

OA Mini Assessment for Small Projects

QAA Schedule - A QAA shall be completed for all existing projects and all new
projects early in the planning stage.

Assessment - The task Ieader, with assistance of the QAC, shall conduct the QAA.
The QAA shall be documented on the QA Mini Assessment form for small projects,
using the instructions on the form (see Appendix B). _ .

Review and Reassessment - Rezssessment may be required by project scope changes,
evidence that quaiity problems are developing, or the occurrence of significant
quality failures. Each QAA shall be reviewed by the task leader and the QAC every
12 months (24 months after routine operation is established) to determine if the
QAA is adequate or if reassessment is required. The QAC shall notify the ORNL QA

Qffice when the project is complete. This QAA status information shall be docu-

mented on the QAA computer status report provided per'iodicaﬂy by the ORNL office
of QA.

) PART II.
QA Assessment/Plan (GAA/P) for 211 Projects Exceot Small Projects

QAA/P Planning - For projects that require the participation of several ORNL

‘divisions, 2 single QAA/P shall be prepared by the division with overall QA

management responsibility, with input fromparticipating divisions. Each division
shall use its division QA implementing procedures for the phase of the project
for wnich it is responsible, unless directed otherwise by the managing division.

Large projects may be subdivided into systems, subassemblies, components, and
parts (phases for analytical studies and programs and management activities) to
imorove QA. Likewise, similar small projects may be combined to enhance cost-
effective QA. :

CAA/P Schedule - The initial QAA/P shall be comn1eted early in the p1ann1n
pnase* of new projects. A QAA/P shall be completed for all existing orojects

and for all new projects entering the operating phase. A schedule for conouct'ing
initial QAA/Ps shall be prepared.

Chairperson - Division management shall appoint a chairperson (task lezder) for

the QAA/P <eam.

Assessmenti®lan - The chairperson, with CAC assistance, shall orepare 2 draft
SAA/? (Forms YCM-15006 and UCH-150C ), using the instructions shown on the
et-ached ‘orms, Aprendicss C, D, and £. Ground rules and limitations of the
2AA/2 shali Se listed at the toco of gace ! of the QAA/P (Form 120C7). Figure i
f1lustrates the stans 0 e ‘ollowed in conducting the QARA/P.

-

ecaration of tne JAA/D auring design and cecnstruction may be deiegatec o Ingines

AQ
-
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TITLE:

QUALITY ASSURANCE ASSESSMENT/PLAN

300.6

300.7

300.5 Assessment/Plan Team Meeting - The chairperson shall schedule and conduct a QAA/P

tezm meeting. Project personnel, QACs from organizations participating in the
project, and 2 member of the ORNL QA staff shall be invited to attend the meeting
to critique and provide input to the draft QAA/P. Knowledgezble personnel from

participating groups shall be requested to attend the meeting to provide additiona) :

input. The following groups, as a minimum, should be considered: maintenance,
engineering, safety, environmental protection, and health physics.

The chairperson shall distribute a copy of the draft QAA/P document to each member
of the QAA/P team prior to the meeting.

QAA/P Document Format - The QAA/P document shall consist of the following

sections:

A. The complieted QAA/P form, including work sheets.

8. A list of quality related standard practices, procedures, and instructions
that have been reviewed and evaluated for use as the Basic QA Program on this
project. Indicate title and document number. List specific paragraphs in the
procedures, wnen applicable.

C. A functional responsibility chart indicating who will be responsitlie for
implementing the quality related standard practices, procedures, instructiions.,,
and actions. _ : " i

0. An organization.chart showingorganizationa! structure, levels of authority

and lines of internal and external communication for management and for the
direction and execution of activities affecting quality.

Rationale Statements - Rationale statements shall be provided for each acceptable

risk determination on the QAA/P. For potential quality problems that have been
judged to have insignificant consequences, state why the consequences of failurs
~i1l be Efsignificant (acceptable risk). Select rationale statements from A

Appendi

(modified for this project) or provide other rationale statements that

are more appropriate for this project.

For potential quality problems that have been judged to have 2 significant conse-
auence of failure, with a low probability of failure (acceptable risk) state wny
the probability*, of failure is low. Select rztionale statements from Aopendix =
(modified for this project) or provide other rationale statements that ars <Tore
aporopriate for this project.

sxperiencs. In considering the adecuacy of standard CA practices and procegures <
nust De assumed tnat they may not be current and that they may not be Tully imclement

mT Aee @Al wammdiion mmansal AaRdaped am

{ vWhen cetarmining srotability, evaluatz the adequacy of existing standard SR oracticas
and orocadures, state-of-the-art, number and types of organizations involved and tneir

: -
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

300.8 Preventative OA Actions - Planned preventative QA actions shall be provided for
e2ch unacceptable risk determination. (he plenncu—actions, when implemented,
should provide reasonable confidence why the failure will not occur or the impact
mitigated, if the failure does occur. Examples of preventative QA actions are
provided in Appendix G.

300.9 Risk Assessment by Others - Any risk assessment(s) by Laboraztory Director's
Review Committee(s), or equivalent Y-12 Plant review committee(s), including
safety analysis reports and environmental impact statements, shall be reviewed
to determine if there are significant potential quzlity problems (failure modes)
identified that will require preventative QA actions. Such significant potential
quality problems shall be identified or referenced on the QAA/P form.

300.10 Documentation - Following the QAA/P meeting, the chairperson shall resolve
comments, complete the QAA/P document, and obtain necessary approvals. Division
management shall approve the QAA/P. The chairperson shall distribute copies of
the approved QAA/P document to, as a minimum, all persons signing the QAA/P
document, project members, division/program management, the ORNL QualityAssuranc
Director (QAD), and the QACs of participating organizations.

m

(73 ]
o
o
'
[

Tracking Preventative OA Actions - The QAC shall monitor and track all preventa-
tive QA actions in each QAA/P. A log or equivalent shall be used. The log shall
indicate the current status of each QA action, title of person(s) responsible
for implementing the action and schedule for completion. The QAC shall promptly
notify the task leader and management, as appropriate, of deficiencies in
implementing the QA actions. The ORNL computerized QA document znd action
tracking system may be used by the QAC to track the status of QA actions (see

i

i

feference C).

300.12 Review - Each QAA/P shall be reviewed by the task leader and the QAC, &t least
every 12 months, to determine if reassessment is required. Yhen project reaches
stable Tong-term operation, a 24-month review may be adequate.

300.13 Reassessment - Rezssessment may be required by project scope changes, evidence
tnat quality problems are developing, the occurrence of significant qua11ty.
failurss or satisfactory completion of planned preventative (special) QA &ctions.

When a planned preventative QA action has been completed and proven adequate
during actual use, such that the corresponding unaccentable risk has been reducad
to an accentzble risk, then the preventative QA actions, responsibility, and
cchedule shall be deleted from the QAA/P. The rationale for the acceptable risk
determination shall then be stated in place of the preventative JA action.
lermaiiy the rationale statement should indicate that the Tormer asresventative G
ac=ion nas Seen implemented and provides the necessary confidence that the risk
¥ faiiure is acceptabie. ' ’

lezssessments s3hall be reviewed, approve§, and
the inizial ZAA/P. A QAA/P team review is norm
ments. :

w0
._lm.
ct
bt 1
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n the same ménner 3s
ssary for reassaess-
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

300.14 Deviation - Temporary deviations from approved QAA/Ps shall be prepared by
the task leader and documetned on ORNL Deviztion Request (Form UCN-5458A).
The deviation request shall be approved by the QAD and division management
before changes are implemented. Distribution of approved deviations,shaIl
be the same as approved QAA/Ps.

300.15 . Records and Status - The QAC shall maintain a copy of all QAA/P documentz-
tion. Tne QAC sha!l maintain & log which 1ists the projects to be assessed/
reassessed, schedule, and current status. The ORNL QA document computer
tracking system may be used by the QAC to track the status of QAA/Ps (see
Reference C).

At k4
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d ‘rTLE. QUALITY ASSURANCE ASSESSMENT/PLAN .

-

ESTABLISH GROUND
RULES AND LIMITATIONS

|

~ | DESCRIBE JOB ELEMENTS
OR ACTION PLAN STEPS

|

DESCRIBE MOST LIKELY
POTENTIAL PROBLEM OR
FAILURE MODE

]

DESCRIBE THE EFFECT(S)
OF EACH PROBLEM

EYALUATE
MAGNITUDE OF

J/ i:-_-;_-:- \\\\gfsﬂ\iiiitfy//// \L

>é.

OSSIGNATE AS LIST POSSI3LE
ACCEPTABLE |~ CAUSE(S)
RISK
v : EVALUATE
I PROBABILITY OF
PROVIDE: | EACH CAUSE
1., RATICNALE OCCURRING
2. CRGANIZA- |
TION CHART |
+ 3. STANDARD \>| PROVIDE ' m e e e — —— — .— — | DESIGNATE AS
#R0CZOURES REASON | | UNACCEPTABLE
<. FUNCTIONAL RISK
RESPONSI- '
SILITY _ , v ¥
CHART PROVIDE:
- 1 1. PREVENTATIVE
Zor orsbtiems with an axtremely significant ACTION
zonssauence, requiring preventative action, 2. RESPONSIBILITY
zven tnough srobability is low. 3. SCHEDULE

CAA/P LOGIC CHARY

FIGURE 1
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

APPENDIX A
GUIDELINES FOR USE IN IDENTIFYING SMALL PROJECTS AND
USE OF THE QA MINI ASSESSMENT FORM
(Reference Paragraph 100.1)

The QA mini assessment form may be used on small, non-complex projects where the risk
of failure for all potential quality problems or failure modes in the project is
judged to be acceptable. An acceptzble risk is when the consequence* of failure is
not significant; or when the consequence of failure is significant, but the probabii-
ity of failure is low.

‘In addition, the mini QA assessment form may fAutjbe used if one or more of the
following criteria apply to & project:

1. ProfecsInNT s rrans - O0E Znd/ar ochers.

2. NUCOErCreactors.and nuciearprocesstha TECTIITIes.

3. Large complex (nonnuclear) facitities where the fep1acement cost of hardware, in
case of failure, wi oa

T

»

when detarmining ccnsequence, evéluate the impact of failure on meering tec?nicai
and orogram objectives, funding, schedule delays, oublic and J0E rezction, numan
neazlsh and safaety, and the environment.
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TITULE: QUALITY ASSURANCE ASSESSMENT/PLAN

APPENDIX F
EXAMPLES OF GENERIC RATIONALE STATEMENTS

Reference to specific projects, drawings, descriptions, procedures, etc. should be
provided as applicable.

For

Quality Problems with an Insianificant Conseauence of Failure:

No credible failure can be postulated.

Failure will have minimal impact.

Quality Problems with a Sianificant Consequence and a Low Probabilityof Fajlure:

(91}
.

Training program and/or standard operating procedures, which will be reviewed
and evaluated on a periodic basis, provide reasonable confidence that the items
will perform satisfactorily in service.

Maintainability will be very good and, in case of hardware failure, project can
be returned to operation within an acceptable time period. Vitzl spare parts
are readily available.

Redundancy and/or backup systems will be provided.

tems will be standard "off-the-shelf" equipment of proven applicat1on for this
use. )]

v

An established reliable design will be used. [tems have-2 hiétory of low failure !

frequency during operation in a similar application.

Reasonable confidence that standard quality control actions (inspections, tests,
tc.) will be adequate to mitigate failure. _

. Y ML

A v
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

APPENDIX G

PREVENTATIVE QA ACTIONS* TO BE CONSIDERED IN QUALITY ASSURANCE ASSESSMENTS/PLANS

(Reference paragraph 300.8)

Desian Phase: -

-
.

Uy £ LN

WO~ on

R
()
[ ]

-
”n -

13
14

Egnguig)speciaI design review by Engineering (Reference Engineering Procedure
Conduct -project technical review (Reference ORNL QA Procedure QA-L-4-100).
Construct prototypes to verify design.

Use redundant or backup items or derate items.

Specify special inspections and tests, including hold points and acceptznce
criteria, during procurement and shop and field fabrication.

Conduct special reviews, analyses and studies such as safety, pressure vessel
equioment, the Laboratory Director's Review Committee, Failure Mode and Effect
Analyses, and Fault Tree Analyses.

Request tracezbility of material and/or hardware.

Specify quality systems or inspection system requirements for sellers.
Identify quality verification requirements for procurement, fabrication, and
installation activities (Reference ORNL QA Procedure QA-L-2-107).

Identify requirements for controlling special processes such as weiding, hezt
treating, cleaning and nondestructive testing.

Identify requirements for protecting items against deterioration and damage
during handling, shipping, and storzge. Consider use of a special plan. .
Conduct review of drawings and specifications for inspectability, fabricability,
meintainability, and operability by inspection, shop, maintenance, and
operations personnel, as appropriate. _

Prepare "as-built" drawings and specifications.

Prepare and maintain current an engineering drawings list.

Procurement Phase:

1ot 050 120 000 € 0 OV LAY o o) IND 0t
* .

[AS W AE N
.

Review of procurement documents by QAC for specification of QA requirements.
ASME Ccde shop required. .

Evaluate potential sellers -

Conduct source surveillance and inspection. .

Conduct receiving inspection.

"Review seller's QA program.

Review seller's bid proposal by appropriate project participants.
Conduct ore- and post-award meeting with sellers. -

Orepares srocurement plans.

Prepare and store archive samplies of raw materials.

Qefine method for accepting items. , .

dequire item verification, certification, test, znd/or tracezbility.

-

These actions are typical. Other actions shouid be designated as needed. Some of

these oreventative DA actions may be standard oractice in scme organizations.
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

UCC-ND Shop Fabrication Phase:

1.
2.

[0 4] ~ an N & W
L] *

Provide manufacturing inspection and test plan with hold points.

Specify requirement for QA data package (inspection and test reports) and/or
letter of compliance.

ASME Code shop required.

Provide system and facilities for controlling nonconform1ng jtems.

Review shop QA program.

Use independent inspection agency (such as QA&I) to monitor materizl control and
inspection activities.

Provide procedure for preparation and approval of shop drawings and as-built
drawings.

Yerify identity of raw material to a known specification.

Installation and Pre-Operational Test Phase:

1. Provide installation, inspection, and test plan with hold points.

2. Provide inspection, test, and cleznliness control procedures.

3. Conduct pre-operation/functional tests.

4, Conduct training and certification of personnel.

§. Use mock-ups during installation.

6. Describé unusual safety considerations.

7. Provide field change procedure.

8. Provide procedures for preparation and approval of field sketches and as-built
drawings.

9. Describe final accentance inspections and tests.

10. Use independent inspection agency (such as QA&I) to monitor material control and
inspection activities. .

Miscellaneous:

1. Transmit documents by a controlled document release system. A

2. Identify "Record" and "Non Record" QA-related type records. Identify custodians
and file location for such records.

3. Provide interface controls between project participants.

Operational Phase:

(o)
. L] . .

Oy §= LW D
. o

-~
.

Identify any Laboratory Director's Review Committees that will review project For

safe operation.

Prenare procedures including start-up, routine, and shutdown operation.

Provide emergency shutdown procedure.

Describe unusual safety considerations.

£stabiish metnod for disposing of contaminzted material.

Srepare and imclement method {such as tags and logs) for indicating operating or
mzintznance status of systems and comconents.

°vov1ce training of operators, and cart:r1cat1on when required.

S g Buate 0 AL
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TITLE: QUALITY ASSURANCE ASSESSMENT/PLAN

8.

Identify measuring and test equipment (including safety related instruments)
requiring calibration and establish a recalibration schedu1e.

Experimental and Developmentz] Testina Phase:

o o W n -

0

Prepare experimental test plan including definition of test requirements.
Conduct Readiness Review to assure that test rig or apparatus is ready to begin
operation.

Prepare special detailed test or operating procedures. :

Define method for calibrating data collecting measuring and test equipment.
Define method for documenting data (technical notebooks or other).

Establish requiremetns for archive samples.

Define method for assuring that computer program designs are appropriate, and
current.

Define method for assuring traceability of dataz (show how published data can be
traced to raw data).

Define method of review (peer or other) to verify that test results are correct
and meet test requirements and criteria.

Define method for identifying and storwng test records 1nc1ud1na the use of
computers to alicw repeatability of tests.

-

Maintenance Phase:

~NI oMl e

Conduct special training of maintenance personnel. .

Implement programmed mechanical maintenance program for routine maintenance
‘activities.

Prepare special maintenance procedures.

Prenare special maintenance plans.

Identify requirements for spare parts including quantityandstoraae requirements.
Conduct inservice inspections and tests to ver1fy integrity of systems and
components.

Identify and store special repair and maintenance records.

L 3



QUALITY ASSURANCE MINI ASSESSMENT FOR SMALL* PROJECTS
OAK RIDGE NATIONAL LABORATORY

AR
IO
rznn

as ‘ PROJECT TITLE DOCUMENT NO. REV
& & DATE —
H PROGRAM DIVISION

ROJECT DESCRIPTION:

TSK_DETERMINATION (See Back of Form): If a quality problem or failure occurs, would the con-
equences on Meeting Technical and Program-Objectives, Funding, Schedule Delays, Public and DOE
gaction, Human Health &nd Safety, or the Environment be:

[] Insignificant (Complete Part A only); ] Significant (Complete Part B only)

Part A - Insignificant Consequence: Provide the rationale for this determination (select
rationale statement(s) from the pack of this form or provide other rationale statements
more appropriate for this project): ~

Part B - Sianificant Consequence: 1s the probability of failure low?
[JYes (Complete Parts 1 and 2 below) I No (Complete QAA/P Form UCN-15006)

(1) Provide the rationale for this determination (select rationale statement(s) from the
back of this form or provide other rationale statements more appropriate forthisprojgct):

(2) Provide the title and document number of all existing standard QA reia}ed procedures
that have been evaluated and selected for use on this project (list specific paragraph(s)

in prscedures, when applicable): | :
PEROVAL :
Task Leader Date . QA Coordinator . Date
Date Date

ISTRIBUTION: task Leazoasr, QA Coordinazor, ORRL QA Program Director, Section/Uepartment Heag,

Others:




- - ‘. T - "
RS -

- - P =y n S R =y P S e

RISK DETERMINATION

POTENTIAL FAILURE

Insignificant Significant

OETERMINE CONSEQUENCE

v High or

PROVIDE RATIONALE , Loy ETERMINE PROBABILITYE S—mino”
v —— ¥
1. PROVIDE RATIONALE USE QAA/P FORM [
2. LIST STANDARD PROCEDURES** UCN-15006

EXAMPLES OF GENERIC RATIONALE STATEMENTS

Reference to specific projects, drawings, descriptions,
procedures, etc., should be provided as applicable.

Rationale Stztements for Part A:

1.
2.

Mo credibie signficant failure can be postuiated.

Failure will have minimal impact.

Rationale Statements for Part B:

1.

Training program and/or stzndard** operating procedures, which will be reviewad
and evaluated on 2 perfodic basis, provide reasonable confidence that items will
perform satisfactorily in service.

Maintainability will be very good and, in case of hardware failure, project can be

returned to operation within an acceptable time period. Vital spare parts are
readily available. ’

Pedundancy and/or backup systems will be provided.

Ttems will be standard** “"off-the-shelf" eguipment of proven application for this
use.

An established reliable design will be used. Items have & history of Iow failure
frequency during operation in a2 similar application.

Reasonable canf1dence that standard** quality control acticns {inspections, tests,
ete.) will be adegquate to mitigate failure.

v

nen daternining probability, evaluate the adequacy of ex1st1ng standard Qa cracticss
ard prozzdures, state-of-thne-ar:, and number and types of organizati ons.molveH ang
their =<;=r'ence

In consnﬂevmg the adequacy of standard QA practices 2nd procedures it must be assumed
bhat hey may not be currant and that they mey not be fully implamented unless they

cmald.ia omaada 1 admdapbda.an



QUALITY ASSURANCE PROCEDURE
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CATL

QUALITY ASSURANCE PRUOGRAM = December 22, 1982

-1 or 7

SUPCRSEOLS 1SSUE 0ATED

February 13, 1981

TI_TLE:

QUALITY ASSURANCE PLAN

Scope:

Purpose:

To define requirements for preparing Quality Assurance Plans (QAP).

This procedure is applicable when it has been determined in a qualfity assurance
assessment (QAA) that a project/activity has potentially significant quality
problems with an unacceptable risk (Reference A).

For QAPs on capital construction projects see Reference B.

References:

A. Quality Assurance Assessments, ORNL QA Procedure QA-L-1-103.

B. Quality Assurance Planning for Capital Projects, ORNL QA Procedure QA-L-1-108.
C. Tracking of QA Documents and Actions, ORNL QA-L-1-110.

Requirements:

100.1
100.2

100.3

100.4

A QAP shall be prepared which describes potentially significant quality problems
(failure modes or concerns), defines the QA actions required to provide confi-
dence that these problems are unlikely to occur, and specifies the responsibility
and schedule for carrying out the QA actions. The plan shall be comprehensive
and shall include input from all participants for their portion of the work.

Procedure:

A QAP shall be prepared for each project/activity covered in the scope.

The QAP shall be prepared early in the planning phase for design, operation or
manufacture, as appropriate.

4
The task leader shall be responsible for preparation of the QAP, for selecting’
the appropriate QA actions, and for assuring implementation of the QAP. The
task leader shall seek the advice and/or assistance of the division and program
Quality Assurance Coordinator (QAC), service division personnel, and others as
appropriate. '

For projects that require the part1c1pat'ion'of“severa'l ORNL divisions, 2 single
QAP shall be prepared by the divisionwith overall QA management responsibility,

OPLRATED SV
UNION CAREBIDE CORPORATION
NUCLEAR OIVISION

Submi tted by: M_h"g‘ﬁ_____
OAK RIDGE NATIONAL LABORATORY ‘ QA Program Director

Approved

Executive upoort and Servicas

JCNe9838

3741
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QA implementing procedures for the project phase for which it is responsible
unless directed otherwise by the managing division. A

100.5 QAP Format - Each QAP shall include the following e1einents:"

A. Title, Approval, \Distributi‘on, and Document Number.

B. Scope of Plan - Define the limits of applicability of the plan and to the
organizations towhich it applies. Include a reference to the QAA on which
the plan is based. , } :

C. Brief Description and Function of the Project

D. Organization and Responsibilities - Provide an organization chart showing
organizational structure, levels of authority and lines of internal and
external communication for management and for the direction and execution
of activities affecting quality.

E. Special Quality Assurance Actions

(1) State all potentially significant quality problems (faﬂdre modes or
concerns) with an unacceptable risk that were identified in the QAA,
and state the most likely cause(s) of such failures.

TITLE: QUALITY ASSURANCE PLAN :

with input from participating divisions. Each division shall use its division
(2) State those special QA actions required to provide confidence that
identified failures or concerns will be prevented or the impact reduced
if failure occurs. Select special QA actions from Appendix A or other
sources. The title and document number of instructions, plans, studies,
procedures, etc., that will beused to implement the special QA actions
should be identified (special QA actions are those QA actions required

in addition to standard QA practices).*

(3) Provide the schedule for implementing each of the special QA actions.

(4) Identify the organizational unit responsible for performing special QA
actions. -

An example QAP is included in Section 1 of the QAC Source Manual.

1”It should not be assumed that necessary standard design procedures will be followed

all the time or standard inspection or tests will be made. The probability that such
“events will occur is uncertain. When assurance is required that such events have
been performed then QAPs should identify the applicable procedures, including means
§f for assuring that actions in the procedures have been completed. (It is recognized
that some standard procedures contain means for verifying that actions have been
accomplished.)

L -

PBEN2920A
3 3711
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100.6

100.7

100.8

100.9

100.10

100.11
100.12

<SCNIS38A
- Tty

The QAP shall be reviewed if required by reassessment or' when & quality inves-
tigation or audit indicates that the QAP is inadequate or incomplete.

Procedures, plans, forms, and other quality related documents referenced in
the QAP should be organized and readily available for use, review, and audit.

QAPs shall be approved by division/program management, the QAC, and the ORNL
Quality Assurance Director (QAD). In addition, others as determined by the
task leader should review and/or approve QAPs. ‘

The task leader shall establish adequate distribution for the QAP, which, as
a minimum, shall include all1 persons signing it and the QACs of &ll divisions
involved.

The QAC shall monitor and track all special QA actions in each QAP. A log or
equivalent shall be used. The log shall indicate the current status of each
special QA action, title of person(s) responsible for implementing the special
QA action and schedule for completion. The QAC shall promptly notify the task
leader and management, as appropriate, of deficiencies in implementing the
special QA actions. The ORNL QA document and action tracking system may be
used by the OAC to track the status of special QA actions (See Reference C).

The_QAC shall maintain a copy of all QAPs.

Temporary deviations from approved QAPs shall be prepared by the task leader
and documented on ORNL Deviation Request UCN-5458A. The deviation request
shall be approved by the QAC and division/program management before changes
are implemented. Distribution of approved deviations shall be the same as
approved QAPs.
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I TITLE: QUALITY ASSURANCE PLAN

APPENDIX A
SPECIAL QA ACTIONS* TO BE CONSIDERED IN QUALITY ASSURANCE PLANS
(Reference paragraph 100.6, E)

. Desjan Phase:

1. (E:gngug) special design review by Engineering. (Reference Engineering Procedure

Conduct project technical review (Reference ORNL QA Procedure QA-L-4-100).

Use redundant or backup items or derate items.

2

3. Construct prototypes to verify design.
4
5

. Specify special inspections and tests, including hold points and acceptance
criteria, during procurement and shop and field fabrication.

j 6. Conduct special reviews, analyses and studies such as safety, pressure vessel
1 equipment, the Laboratory Director's Review Committee, Failure Mode and Effect
; | Anzlyses, and Fault Tree Analyses. .

7. Request traceability of material and/or hardware.
8. ‘Specify quality system or inspection system requirements for sellers.

9. ldentify quality verification requirements for procurement, fabrication and
i jnstallation activities (Reference ORNL QA Procedure QA-L-2-107).

10. Identify requirements for controlling special processes such as welding, heat
treating, cleaning, and nondestructive testing.

11. Identify requirements for protecting items against deterioration and damage during
handling, shipping, and storage. Consider use of a special plan.

12. Conduct review of drawings and specifications for inspectabﬂity; fabricability,
maintainability, and operability by inspection, shop, maintenance, and operations
personnel, as appropriate.

13. Prepare "as built" drawings and specifications.

14. Prepare and maintain current an engineering drawings list.

Procurement Phase:

1. Review of procurement documents by QAC for specification of QA requirements.

"These actions are typical. Other actions should be designated as needed. Some of
these special QA actions may be standard practice in some organizations.

“CNa8938A
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TITLE: QUALITY ASSURANCE PLAN

- 12.
UCC-ND Shop Fabrication Phase

ASME Code shop required.

Evaluate potential sellers.

- Conduct source surveillance and inspection.

Conduct receiving inspection.

Review seller's QA program.

Review seller’'s bid proposal by appropriate project participants.
Conduct pre- and post-award meeting with sellers.

Prepare procurement plans.

Prepare and store archive samples of raw materials.

Define method for accepting items.

Require item verification, certification, test, and/or traceability.

1.
2.

- 3.
4o

6.

8.

5.

Provide manufacturing inspection and test plan with hold points. .

Specify requirement for QA data package (inspection and test reports) and/or
letter of compliance.

ASME Code shop required.
Provide system and facilities for controlling nonconforming items.
Review shop QA program.

Use independent inspection agency (such as QA&I) to monitor material control
and inspection activities.

Provide procedure for preparation and approval of shop drawings and as-built
drawings. . :

Verify identity of raw material to a known specification.

Installation and Pre-Operational Test Phase:

1.
2.
3.

e U A
JEN-0938A
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Provide installation, inspection, and test plan with hold points.
Provide inspection, test, and cleanliness control procedures.

Conduct pre-operation/functional tests.
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TITLE: QUALITY ASSURANCE PLAN

4. Conduct training and certification of personnel.

5. Use mock-ups during installation.

6. Describe unusual safety considerations.
7. Provide field change procedure.

8; zrovjde procedures for preparation and approval of field sketches and as-built
J rawings.

9. Describe final acceptance inspections and tests.

10. Use independent inspection agency (such as QA&I) to monitor material control and
inspection activities.

Miscellaneous:

1. Transmit documents by a controlled document release system.

2. Identify "lifetime" and “"non-permanent” QA-related type records. Identify
custodians and file location for such records.

3. Provide interface controls between project participants.

Operational Phase:

1. Identify any Laboratory Director's Rev1ew Comm1ttees that will review project
for safe operation.

Prepare operating procedures including start-up, routine, and shutdown operation.
Provide emergency shutdown procedure.

2
3
! 4. ' Describe unusual safety considerations.
5 Establish method for disposing of contaminated material.
6

Prepare and implement method (such as tags and logs) for indicating operating or
maintenance status of systems and components.

Provide training of operators, and certification when required.

~

8. Ident1fy measuring and test equipment {including safety related instruments)
i requiring calibration and establish a recalibration schedule.

experimental and Develoomental Testing Phase:

1. Prepare experimental test plan including definition of test requirements.

LENePIIBA
3 37114
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2. Conduct Readiness Review to assure that test rig or apparatus is ready to begin
operation.

3. Prepare special detai1ed test or operat1ng prbcedures.wv

4. Define method for calibrating data collecting measuring and test equipmegt.
5. Define method for documenting data (technical notebooks or other).

6. Establish requirements for archive samples. |

7. Define method for assuring that computer program designs are appropriate, and
current.

8. Define method for assuring traceability of data (show how published data can be
traced to raw dataz).

9. Define method of review (peer or other) to verify that test results .are correct
and meet test requirements and criteria.

10. Define method for identifying and storing test records including the use of
computers to allow repeatability of tests.

Maintenance Phase:

1. Conduct special training of maintenance personnel.

2. Implement programmed mechanical maintenance program for routine maintenance
activities.

3. Prepare special maintenance procedures.
4, Prepare specizl maintenance plans. '
5. Identify requirements for spare parts including quantity and storage requirements.

6. Conduct inservice inspections and tests to verify integrity of systems and
components. _

7. ldentify and store special repair and maintenance records.

- . - I . M
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TITLE: ENVIRONMENTAL SCIENCES‘DIVISION'S QUALITY‘ASSURANCE PROGRAM

I. Mission of the Division |

The primary mission of the Environmental Sciences Division is to

conduct_ strong—fumdamental and applied researc "’\
programs in the environmertal sciences that contribute to the 54‘513

goals of the Laboratory, UCC-ND, DOE, and other sponsoring
agencies and o assist other aiVikioﬁs of the Laboratory in the
successful accomplishments of research projects assigned to them.

b
L} -

iII. Conduct of Research

Research in ESD is conducted by individual scientists. The :

scientists carefully plan their research, obtain the most suitable Ei' . =4z
equipment for the experiments, studies, or sample analyses; iy 25
perform appropriate calibration procedures, collect the necessary

data; critically analyze the data; and compare them with other P2 ,z‘,?CIE‘Hl7
experimental results and theoretical calculations. A great deal .

of the laboratory research involves testing the responses of Au-,éZc1;§;a
organisms to a variety of materials under various conditions. Sl

Often, the most critical aspect of these experiments is the wet”
maintenance of biological materials, so that damage is minimal due <£27‘40ul:”’22;
to causes other than those that are the subject of the experiments ’}5/1
per se. Loss of plants or animals can result in 2 serious loss of < 7/ i
time, whereas loss or damage of equipment may not be that serious

because it can be replaced readily. The key to these kinds of

studies in many cases is that they are done as a function of

time. Most of the research equipment is relatively inexpensive

and usually the scientists are involved in the design and

construction, the purchase, and the testing of new equipment.

Results of the investigation are presented promptly at scientific

meetings and published promptly in scientific journals.

- -
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6. Interpret Quality Assurance procedures-for the Division.

7. Review and approve QA Program plans with the Division
Director.

8. ~Maintain a list of locations of permanent files on
Quality Assurance kept by each section of the Division.

9. Maintain a log or file of significant failures due to
quality deficiencies occurring within the Division and
the corrective actions that are taken.

10. Approve work orders, subcontracts, capital equipment
requisitions, purchase requisitions (greater than or
equal to $1,000) for outside fabrication, and
instrumentation.

11. Review Field Task Proposal Agreement (FTPA) for Quality
Assurance Assessment.

12. Inform each employee of ESD of the purpose, need, and
scope of this Quality Assurance Program through
orientation sessions.

C. Principal Investigator (supervisor)

1. Plans the research program for his group in concert with
scientists involved and outlines these plans on Form
FTPA. Oeviations from these plans will be discussed with
the Section Head and Division Director and then cleared
with the program office of DOE.

2. Ensures that equipment and instrumentation used in an
experiment or test is checked and calibrated such that
data obtained from an experiment are accurate and within i
the required limits.

3. Consults the Division QAC for consideration of Quality
Assurance application to all projects for which he is
directly responsible. QA Assessment form UCN 12972 and
QA Plan for Small Research & Development Projects (when -
applicable) shall be prepared for all FTPA's,

4., Notifies the Division Director and the QAC‘of any
significant failure occurring dur1ng the operation of a
project. Y7, .

3?1}
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H. Procurement control - procurement control provides assurance
[t each nvestigator receives equipment that is fit for its
intended use. The Pl has responsibility for ensuring that
procurement control procedures are implemented:

, 1;¥7Capita1 equipment

—

a. The PI should consult with the ORNL servicing
Division prior to preparation of requisition.

b. Technical Specification for Procurement -- A
technical specification shall be prepared by the PI
or his designee and included on the purchase
requisition for special items from outside sources.
The technical specifications shall contain QA program
requirements such as testing and inspection,
acceptance criteria, and manufacturer's data. A copy
of all purchase requisitions for special items shall
be supplied to the QAC for review of quality
requirements.

¢. Special Inspection. Al]l items will receive a special
inspection that shall be at 2 minimum conducted by
- the requisitioner (see appendix H). The
requisitioner is required to determine the
appropriate individual or organization for the
special inspection.

d. Lo2ned demonstrational equipment --Personnel
accepting loaned demonstrational equipment shall
prepare 2 “No Charge" requisition to cover liability

-while the equipment is on loan. The "No Charge
Requisition” shall include: date received, who
delivered, length of loan, reason for loan, and the
equipment's serial number and model number.

e. The requisitioner should request 3 sets of operating
manuals, maintenance manuals, and schematics as an
item on the purchase requisition (PR).

f. Tests performed on equipment by ESD should verify
specification compliance by vendor. .

<CNed938A
3 371
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€. Serve as a source of information for reports and
technical talks.

d. Provide records for patent purposés. The notebook
should be registered with Laboratory Records.

~

7. Reports failures of operational apparatus.

8. Assigns an individual the responsibility for each
apparatus to ensure reiiability of operation. -

The above procedure is applicable to “on going“ R&D projects, to'
modifications thereof, and to new R&D projects. . ,

J._Fabrication, construction, and installation control - the
following procedures are intended to ensure that fabr1categ
materials will perform in a satisfactory manner:

1. Fabrication and construction. 4/%7q~0& J’V“4r“f-
a. Review of design and estimation. ‘26¢£Z’772‘°"g 2

b. Verification of design specifications.
¢. Approval of final engineering design drawings.

d. Performance of inspections and tests to assure
compliance with specifications and drawings.

e. Use of inspection hold points when necessary.

f. Provision for training and certification of personnel.

2. Installation
. a. Evaluation of work order progress. .

b. Tests of equipment.

c. Assessment of equipment performance by the use of a

prototype .

d. Review of design prior to the initiation of
installation.

FES AN

FAN)
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2. Are specifications clearly spelled out on requisition?

3. Have 3 sets of operating manuals, procedure manuals, and
schematics been requested for the equipment?

D. Requisitions - noncapital equipment:

specified?
E. Fabrication (outside):

F. Instrumentation:

1. Are specifications needed?

to requisition preparation?

1. Have implementation guidelines (Section v.'HZ) for
special inspections been considered?

2. When *NO SUBSTITUTE ACCEPTABLE" appears on the body of a
: requisition, is sole source documentation necessary?

3. Would a2 "REQUEST REVIEW OF BIDS" be beneficial?
4, Are items not considered "Off-The-Shelf" available as

1. Are blueprints and/or specifications included?
2. Is a design review by customer necessary?

3. Should there be a review of bids? Should vendor be
visited before bid is accepted?

2. Has there been consultation with servicing division prior

[
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TiTLE: QUALITY ASSURANCE ASSESSMENTS

1

Procedures:

A.

c.

Project Selection - All Projects* shall be assessed. ‘
ivision/program management (or designee) with advice of the
QAC shall review all projects within the division/program and
determine which projects are to be defined as major and minor

for assessment purposes.

Assessment Schedule - The initial QAA shall be completed early
in the design planning phase of the project. A QAA shall be
completed for all existing projects and new projects entering
the operating phase. A schedule for conducting assessments
shall be prepared. '

Review and Reassessment - Reassessment may be required by
project scope changes, evidence that quality problems are
developing, or the occurrence of significant quality

failures. Each QAA shall be reviewed by division/program
management (or designee) and the QAC at least every 12 months
to determine if reassessment is required. When projects reach
stable long-term operations, a 24-month review may be
adequate. Reassessments shall be reviewed, approved and
distributed in the same manner as QAAs A copy of all reviews
shall be sent to the QAD. ‘

Records - The QAC shall maintain the record copy of all QAA
documentation. The QAC shall maintain a log which 1ists the

* projects to be assessed/reassessed; schedule and current

_ _
-CNeiBIBA

JeT 1

status. The log shall indicate if a PA Plan is requ1red its
scheduled issue date and status.

Minor Projects Assessment - The task 1eader (originator), with
QAC assistance, shall conduct the QAA meeting using Fig. 1 as
guidance in steps to be followed. QAA form, UCN-12972, shall
be completed to document results of the QAA meeting (see
instructions in Appendix C for completing the form

Any risk assessment(s) by Laboratory Director's Review
Committee(s), or equivalent Y-12 Plant review committee(s),
including safety analysis reports and environmental impact -
statements shall be reviewed to determine if there are
significant potential quality problems (failure modes)
identified that will require QA actions. Such significant
potential quality problems shall be identified or referenced
on the QAA form.

<~
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INSTRUCTIONS FOR COMPLETING QA ASSESSMENT FORM (UCN-12972) -~ ,
(See Figure 1) ‘ e
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Fntriec on form should be tvped.
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13.

14.

15.

16.

Enter number assigned by division or program.

If reassessment, enter revision number.

Enter date of initial assessment or reassessment.

Indicate project phase.

Enter name or titleof project, facility, task or experiment.
Enter name of division/program preparing assessment.
Enter name of program, if applicable.

Enter 189/WAPS number, if applicable.

Enter name(s) of participating ORNL divisions and outside
organizations, if applicable.

. List sponsor imposed QA standard such as IMD 02XX.
. List sponsor such as DOE-ORO. '
. Provide brief descriptionof project and state its function

or intended use. Define ground rules and assumptions that
are used to 1imit assessment. Provide a measure of magnitude
of project (i.e. estimated design and construction cost,
temperature range, pressure range and operating life.)
List all principal items of project. Break down project
into {identifiable units which are reasonable and can be
readily and adequately assessed.

Determine consequences of failure for each itemand identify
as acceptaBlel-; or significant{S). In determining conse-
quences of failure consider all hardware related significant
potential failure modes. Consider consequences of each
failure on human health and safety and environment; loss of
experimental data ormeeting program objectives; and effect
on funding and schedule. (Refer to Fig. 1)

Estimate probability of each failure and identify as accept-
able (-), significant (S) or unknown(U), for each item
whose consequence of fajlure is determined to be signifi-
cant, (Refer to Fig. 1) When estimating probability of
failure, take 1into account state-of-the-art, experience,
normal application of procedures, human error, function
interface and organizations involved.

a. Signature of originator and date.

b. Signature of QAC and date.

c. Signature of division/program manager and date.

d. Signatureof any additional person(s) as maybe required
by division/program procedures and date.

e. Signature of QAD and date, if required (see paragraph

200.2). :
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EXAMPLES OF RATIONALE STATEMENTS

Reference to specific projects, drawings, descriptions, procedures, etc.
~ should be provided, as applicable.

1.

ceNeBOIRA
Je711

Training program and/or standard operating procedures provide
adequate confidence that the item will perform satisfactorily in
service. (The project must indicate that the trzining program
and/or operating procedures are reviewed and evaluated on &
periodic basis.) : . g :

Maintainability is very good.
Redundancy and/or backup systems are provided.

Item is standard “off-the-shelf" equipment of proven application
for this use.

An established reliable Hesign has been used. Item has a history
of low failure frequency in a similar application. :

Design, test and operational experience of item provide design
maturity.

High confidence that standard quality control actions (inspection,
test, procedure, etc.) are adequate to mitigate failure.

-
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PROJECTPHASE: [ Design snd/or Construction X Operstion Revision Ne.
m"!’iﬁ?%"ﬁ'éé:éd ‘Fest I-Eam Tity : Otre 3/10/81
mmmmgm;a_]_s_gigmﬁ_""m Low Level Radwaste Manaagement 'f)géwﬁf%?& AR

Psrricipating Divisions sna OUt_ﬁdc Organizations .
i f Arizona and Indiana University

SDom?lr 'Zr)?)cvzuxdxck standards . Soonsor

1. pescrietion The Engineered Test Facility is devoted to a - 5-year experimentation and
evaluation of advanced LLW disposal techniques in a humid environment. Several waste
disposal methodologies will be evaluated concurrently. Nine trenches with tracer-tagged
synthetic waste will be used, 1 set of 3 controls, 1 set with liner treatment and 1 set
with a fill treatment. Prior, during and after environmental monitoring will be -
performed.

Est. Designand Const. Cost § _ 3. 7M ___ Temp. Rangs PressRange ___________ Openatinglife _ 6 -
Yeaars

2. BREAKDOWN { Breakdown of the project into major structure, systems, subsystems, and components cr of &
research program into individual experiments )

irem 1 __Site Characterization

TEM 2 Waste Emplacement

“wrem 3 __Monitoring :
wEM 4

ITEM § '

ITEM 6

3. ASSESSMENT OF CONSEQUENCE AND PROBABILITY OF FAILURE OF HARDWARE

Indicate S if conseguence is siqnifican{ and S or U if the probability is significant or unknown.
A dash line will indicate scceprable contequence or probability. Rationale (part 6) must be

completed for a!! items for which the risk is scceptabie, ITEM NUMBER
1 2 3 4 1 [
' Consequencs - - -
Effect on Human Heaith and Safety or Environment wiil be:
Probability - - - ,
Consequsnca - - S ‘
Leoss of Experimental Osta or Meeting Program Objectives will be:
Probability S| - U
Conssqusncs - - -
Effect on Funding and Scheduls will ba:
Probability - - -
BIGNATURES
Originator Dats Reviewed or Apcrovea by ( QAC ) Date

%ﬂa/z@é»r 9o 2 A Moo 5. 14" £/
//o/?/

/M ek At el 5’/2574’78,,1
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D-1

Title: Quality Assurance Plan for Engineered Test Facility located
in Solid Waste Storage Area 6, Oak Ridge, Tennessee

1.0 Scope

This document describes the quality assurance plan for the
Engineered Test Facility in SWSA 6. The plan deffnes the actions that
will be taken and designates responsibility for specific project partici-
pants for each action to ensure that the potential significant quality
failures cited in the Project Quality Assurance Assessment are unlikely
to occur.

This Project Quality Assurance Plan is intended for use in the
manazgement and implementation of the quality assurance requirements to
be applied to the project. The requirements pertain to the following

activities: site characterization, waste emplacement, monitoring.

2.9 Description of Project

The Engineered Test Facility site is to be used for a2 fiQe-year
period of experimentation and evaluatiqh of advanced LLW disposal tech-
niques in a humid environment. After site characteri;ation nine pilot-
scale (3 x 3 x 4.5 m) trenches will be emplacéd with ;racer-tagged
waste. One set of three trenches will be preserved as controls, another
set will have a liner, and the third set will have grout.. Total open
time should be 6 months to simulate actual burial practice. Hydrologid
monitoring of the site will begin at the site characterization stage and
continue for the life of the project to establish the success or failure

of each treatment method.
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10. Conducti QA Activity
Audit
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Required
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Potential Significant Failure
Modes of Concerns and Causes

1. Improper operation or total
failure of field instrumentation
causing loss of data*

Cause: (a) Malfunction of data
. collecting equipment. (b) Oper-
ation error ‘

(a)

(b)

TABLE )
Specfal QA Actions
Special QA Action

Establish a maintenance
system which includes
calibration of new in-
struments, recalibration

‘of old instruments, and

weekly check when charts
are changed.**

Operators are trained in

use of equipment

Schedule

(a) System is insti-
tuted by 7/1/8}.
ANl instrumentation
is checked weekly.***

(b) Operator training
completed by 6/1/81

Responsibility

Task Leader:
N. D. Vaughan.

Technicians:

0. M. Sealand
N. D. Farrow

Task Leader:
N. D. Vaughan

* This potential significant failure mode and the Special OA action is the same for both Site Characterization and

Monitoring (as identified on the QAA).

** [nstrumentation includes water level recorders, rain gauge, dipper-flow meters and samplers and tensiometers.

*** Uhen instrumentation is found to be malfunctioning during‘the weekly check, an in-house check 1is performed by
responsible party. Backup instrumentation or parts are available for rep]acement and/or repair, and are obtained
by procurement. Aid from lnstrumentation and Controls Division sought when deemed necessary by responsible party.

§-0
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QA-L=-6-103 (Rev. 4)
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OAK RIDGE NATIONAL LABORATORY

.-'QUALlTY ASSURANCE PROGRAM

viTLE: QUALITY INVESTIGATION AND CORRECTIVE ACTION

A. Purpose: o N )

~ To define requirements for 1nvestigat1ng and reporting
quality problems; and for planning and tracking
.corrective action. _ o

B. Scope:

This procedure applies to internal reporting of quality
problems. When reporting unusual occurrences to OQ0E see
Refs. 1 and 2. This procedure applies to all projects*
and activities during design, procurement, manufacturing,
fabrication, installation, acceptance testing,
preoperational testing, and operation.

C. References:

1. Quality problems, ORNL QA-L-6-101.

2. Unusual Occurrences Notification, Investigation, and
egorting, ucc- ND‘Standard Practvce Procedure D-5-16.

3. Quality Failure Investigation and Reporting, UCC-ND
Engineering EQA-19.

0. Requirements:

When a quality problem occurs and when the problem has or
could have a significant impact on the
project/program/activity, an investigation shall be
undertaken to: (1) determine the cause of the problem,
(2) evaluate QA measures which were taken and (3}
define appropriate technical and QA coorective actions
and follow=-up.

LN

*When UCC-ND Engineering has been assigned management responsibility,
Quality Problems will normally be reported by Engineering in accordance
with Ref. C.

IR —_— I
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EXAMPLES OF QUALITY PROBLEMS TO BE INVESTIGATED

The following problems should be considered for a quality invéstigation
whe? ?hey have or could have a significant impact on a project or
activity:

Failure of a system or component to meet performance Eequirements during
acceptance testing, preoperational testing and operation including
in-service inspection.

Unexpected leakage, rupture'or degradation of integrity of equipment.

Detection of the inability of a safety or emergency system to function as
intended. :

Equipment or personnel actions which adversely affect project operation.
Unplanned or uncontrolled releases of radioactivity from a project.
Discovery of foreign objects or material in project equipment or system.

Deviations from'approved procedures which cause malfunction of the
equipment. :

Dis&overy of 2 design deficiency, such as an overstress condition.
Unexpected oberdtional interruption other than scheduled shutdown, those
caused by normal wear and tear or those "test to failure" type
experiments.

Errors which result in program de1ays‘or create safety hazards.

Latent defects or rejections of material or equipment recognized
subsequently in inspection.

T~

Significant nonconformances.
Nonexistent or deficiency in the QA assessment.

Deficiency or unapproved deviation from the approved QA plan.
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A. Laboratory

- monitored through audits. These ORNL QA audits include

w

Purpose

« To define Laboratory requirements for quality assurance
(QA) audits at ORNL and at support facilit{es.

Reguirements:

Adequacy and effectiveness of the ORNL QA program are

appraisal of planning, management, and implementation of
QA in:

Research and Development,

Design,

Procurement,

Fabrication, Construction, and Installation,

Inspection and Testing, and Operation, Maintenance, and
Modification.

Audits and re-audits will be performed periodically, or
as deemed necessary for purposes of the ORNL QA Program.
They will be scheduled and conducted so as to minimize
disruption of work in progress.

Responsibilities:

The ORNL QA Director (QAD) is responsible for providing
an effective ORNL QA audit program.

The ORNL QA Lead Auditor (QALA) has responsibility for
scheduling and conducting the audits in the program.

Divisional or programmatic QA Coordinators (QACs) are v
responsible for conducting audits internal to their
organizations. They are also responsiblie for maintaining

audit logs for the organizations, and for follow-up on

any required corrective actions concerning their .
organizations.
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Appendix F 3or0

<ENPIBA

?

Je71:

Division/Program Internal Audits

f.

g.

The audit report, including introductory statement as
to the audit scope and criteria, observations, :
findings and commitments (if any), attendance lists
and agreement and commitments, will be signed by
every member of the audit team, and distributed by
the QAD, to the auditee, the responsible ORNL
Associate Director, the Head of the Department of
Quality Assurance and Inspection, and the audit team.

A1l provisions of the above procedures apply to any
required re-audits..

1.

Procedures

d.

C.

Internal audits shall be conducted by ORNL Divisions
or Programs on a periodic or random, unscheduled
basis. The Division or Program QAC has audit
responsibility within his organization paralleling
that assigned to the QALA as regards the Laboratory,
and may choose to operate in the manner shown for the
QALA or in a more informal fashion in the 1nterna1
audits.

On completion of an internal audit, the QAC and his
audit team shall meet with appropriate personnel of
the audited department, group, or task to agree upon
any commitments that will become part of the audit
report. The audit report should be signed by the
QAC, the auditee, and audit team members.

The QAC shall distribute the audit report to Division
or Program Management, and maintain a copy in his
files.

[ 3




APPENDIX G

SECTION

"GATE

April 23, 1981

GLOSSARY OF SELECTED TERMS

to the criteria, requirements, standards, or 1imits established by the specified QA
documents. : ' :

ACCEPT "AS-IS" - To certify that specific discrepancies will not adversely affect the
function of an item or degrade the reliability of the item or any portion of the system
of which it is a part.

ACCEPTANCE CRITERIA - Specified 1imits placed on charactefistics of an item, process,
zgﬂéegazce)de?inedin codes, standards, or other requirement documents. (Ref: ANSI/
-1).

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 effectiveness of implementation. An audit should not be confused with surveillance
or inspection activities performed for the sole purpose of process control or product
acceptance {Ref: ANSI/ASME NQA-1). :

CALIBRATION - The act of determining the accuracy of a measuring instrument by comparing
it to a standard.

CALIBRATION STANDARD - A standard maintained at the National Bureau of Standards (NBS)
or other institutions as designated by Congressional statute is a National Reference
Standard. A standard mzintained at other standards laboratories calibrated against a
Primary Standard is a Working Standard. A standard of the highest accuracy order in a
calibration system which establishes the basic accuracy values for that system is a
Reference Standard. A standard which has been calibrated against a standard of higher
iorder of accuracy is a Transfer Standard.

i .

iCAPITAQONSTRUCTION - A capital construction project involves design, procurement,
jconstruction, fabrication, installation, or combinations thereof associated with the
;addition or imorovement of a plant, building, structure, system, process, etc. For
lgeneral guidance a 10% increase in asset value or 2 minimum increase of $25,000 can be
iused to represent an imorovement (Ref. UCC-ND Engineering EP-8-06).

!1. Line [tem: A Tine itemisa capital construction project that normally has & total
estimated cost in excess of $1,000,000. :

:2. General Plant Project (GPP): A general plant project is a capital construction

; sub-project that has a total estimated cost of less than $1,000,000. A1l GPPs
within a given program are budgeted as a single unit and receive an annual appro-
priation of funds. . '

3. Contingency-Type Project: A contingency type project is a capital construction

project for which firm detailed plans cannot reasonably be determined at the time
the estimates are prepared. These projects are of sufficient urgency that they
cannot be defined and included as line items for routine Congressional approval.
They are funded by DOE from an allowance granted by Congress to cover such urgent

major projects.

e e e s ot - 0 = ——

ACCEPT - To certify that item(s), or specific characteristics of the item(s), conform

(R)

(N)

Twm
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OATE

April 23, 1981

GLOSSARY OF SELECTED TERMS

GENERAL PLANT PROJECT (GPP) - See Capital Construction.

HOLD POINT - Stages of the work at which witnessingorobjective ekamination is required
before further processing (UDD-ND Office of QA).

IR_NUMBER - An Inspection Request number, assigned by the Department of Quality Assur-
ance and Inspection, used within ORNL to identify material with inspection files.

INSPECTION - That phase of quality control which, by means of examination or test,
aeterm_'nes the conformance of supplies, materials, services, processes, or items to
establish requirements (Ref. ANSI N45.2.10).

INTERFACE - The identifiable point of connection or coordination between two or more
defiq:d physical, performance, or organizational entities leading to the intended end
result. : ) ' '

ITEM - An 2ll-inclusive term used in place of any of the following: apportenance,
assembly, component, equipment, material, module, part, structure, subassembly, sub-
system, unit, or facility (Ref. UCC-ND SPP-D-2-16 and ANSI/ASME NQA-1).

LEAD DESIGNER (PRINCIPAL ENGINEER) - A qualified person who is responsible for the
accomplishment of design, specification, or engineering actions, functions, or require-
ments necessary for attainment of the technical objectivgs of the design phase.

LINE ITEM - See Capital Construction.

{MANUFACTURING AND INSPECTION PLAN - A document normally prepared by the controlling
manufacturing shop and the Inspection Agency that detzils the sequential process
through whith a part, subassembly, or assembly is routed in all stages of machining,
wﬂding, heat treating, inspection, etc, and the respective inspection, hold, and sign
off points. ' _ :

MATERIAL MILL CERTIFICATE (MILL TEST REPORT) - ‘A form furnished by a material manu-

acturer or supplier certifying the compliance of specific manufacturing processes,
tests, examination, identifications, or other specified requirements to the purchase
specifications.

MATERIAL REVIEW BOARD (MRB) - A formal board established for the purpose of reviewing,
evaluating, and disposing of nonconforming items (Ref. UCC-ND Office of QA).

NONCONFORMANCE - (A) A deficiency in characteristic, documentation, or procedures that
renders the quality of an item or activity unacceptable or indeterminate (Ref. ANSI/
IASME NQA-1). (B) The failure of a characteristic of an item to conform to specific
Irequirements (UCC-ND Office of QA).

‘OBJECTIVE EVIDENCE - Any documented statement of fact, other information, or record,
‘elther quantitative or qualitative, pertaining to the quality of an item or activity,
ibased)on observations, measurements, or tests which can be verified (Ref. ANSI/ASME
iNQA-1). :

1PROJECT-A planned undertaking such as a definitely formulated piece of research or a
large government supported undertaking (Ref. Webster's Dictionary). Note: A generic
term for experiments, tasks, tests, jobs, programs, etc. -

-

(R)

(N)

(N)
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April 23, 1981

GLOSSARY QOF SELECTED TERMS

UALITY INVESTIGATION - The actions taken as the result of a qua]ity problem to:

EiS determine the cause of the problem (2) evaluate the QA measures which were taken,
ax? (3) define any appropriate corrective action and follow-up (Ref. UCC-ND Office of
Q

a prolonged detrimental effect on the quality level of a product or major item (Ref.
UCC-ND Office of QA). -

QUALITY RECORDS - Documented information that indicates the extent of confbrmance of
articles or quality characteristics to contractual requirements. applicable specifi-
cations, or drawing requirements.

QUALITY VERIFICATION - Those actions required to confirm, substantiate. and ensure
that items or services (including subcontracted items) submitted to the purchaser for
acceptance, conform to the specified quality requirements.

REMEDIAL ACTION - Those immediate actions taken following a quaiity failure, noncon-
formance, or unusual occurrence whichwill permit the ftem, system, facility or program
to continue

REJECT - Endorse authoritatively that items do not conform to specified requirements.

RELIABILITY - The probability that an item will pertorm its intended function for a
specified period of time under stated conditions (Ref. UCC-ND Office of QA). v

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
Ithoug? that item still does not conform to the original requirements (Ref. ANSI/ASME
‘NQA-1

'RENORK - The process by which an item is made to conform to original requirements by
icompletion or correction (Ref. ANSI/ASME NQA-1).

|RISK - The combined effects of’ the probability and consequences of & failure of an
1tem expressed in qualitative or quantitative terms (Ref. UCC-ND SPP-D-2-16).

' ROUTINE ITEM - An jtem whose risk of failure without special preventive actions is
Judged to be acceptable (Ref. UCC-ND Office of QA).

QUALITY PROBLEM - A difficulty (existing or with potential) which has resulted in or
1s Judged to be likely to lead to & significant quality fai{lure, or which would have

(R)

(R)

(R)

(R)

SATISFACTDRY PERFORMANCE - Performance which may not be perfect but which is safe and

.acceptab]e A reasonable amount of maintenance may be required and operation is essen-
it1a11y as expected

’SPECIAL ITEM - An item whose failure would have a significant adverse impact on such
|factors as safety, environment, performance, costs, or schedules and for which the
risk of failure without special preventive actions is judged to be unacceptable (Ref.
UCC-ND Office of QA).

SPECIAL TECHNICAL REQUIREMENTS - Those requirements or characteristics of a speciel
tem that are essential to the satisfactory performance of the item.

(R)

JyCN-109818
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INTRA-LABORATORY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY

June 4, 1984

To: N. H. Cutshall
From: 1. L. Larsen

Subject: Quality Assurance-Quality Control for Radionuclide Analysis in the
Environmental Sciences Division '

Gamma-emitting radionuclides are analyzed by direct non-destructive photon
counting. Samples are packed into appropriate containers and counted directly
on Ge(L1) or intrinsic germanium detectors. Calibration has been described by
Larsen and Cutshall (1981). A certified reference standard solution of mixed
gamma emitters (Amersham, QCY.44 traceable to NBS) is quantitatively prepared
in the appropriate sample geometry and counted for a sufficient time period to
dccumulate a smooth spectrum. After counting, a peak search program 4s used
to locate peaks and to determine photopeak areas. From the photopeak counting
rates and the known photon emission rates, the efficienclies for the particular
sample container are calculated. The analyzer used in acquiring spectral data
is a microprocessor-based system programmed to record gamma-spectra in 4096
channels (Nuclear Data Model 6700).

Accuracy of the efficiency calibration process is determined by ané]yz1ng
certified Standard Reference Materials (Naticnal Bureau of Standards) and
comparing the measured activities with the expected concentrations (Table 1).

For low-energg photon detection (1.e., 210ph, 241am), samples are counted
using a 20 cm¢ by 16 cm thick planar intrinsic germanium (IG) detector

having a thin beryllium window. The technique has been described by Larsen
and Lee (1983). Corrections for sample self-absorption are made and activity
untts calculated (Larsen and Lee (19683). Performance checks of 241 photon
counting were made by comparing the results of analysis of several NTS soils
by radio-chemical separation and alpha counting to the direct photon counting
procedure (Table 2). A similar comparison was also made with an IAEA marine
sediment sample (Table 3). These results indicate excellent agreement between
direct photon counting method and standard wet chemical separation and alpha
spectrometry.

In addition to the above standardizations and intercomparisons, we participate
routinely with the Environmental Protection Agency (Las Vegas, NV) Quality
Control-Quality Assurance Program. A copy of the FY 1982 summary report is
attached (attachment 1).

References

Larsen,_Ingvar L. and Norman H. Cutshall. 1981. 0Oirect determination
of 7Be in sediments. Earth and Planetary Science Letters 54:379-384.
Larsen, 1. L. and S. Y. Lee. 1983. Nondestructive photon analysis of
341Am in soils and sediment util1zing self~-absorption corrections.
Jour. Radioanalytical Chem 79(1):165-169.



Table 1. Comparison of measured values with expected values

for NBS SRM 4353 Rocky Flats Soil #1, 15cc container, 13.85 grams

pCi/gram July, 1983

Expected

Measured
Detector No. 1 Detector No. 2
Cs-137 0.45 = 0.05  0.52 * 0.05 0.45 £ 0.01
Ac-228 2.03 £ 0.17 1.92 £ 0.18 1.8¢ £ 0.03 ‘
Pb-214
(Ra-226) , 1.21 £ 0.09 1.23 £ 0.09 1.16 £ 0.03
K-ip 21.8 = 0.9 20.00 =2 0.¢ 1¢.5 £ 0.6
* Table2
Comparison between phuton esunting and radiochemieal
separaticn-slpha spectcractry of 2** Am for Nevada Test
Site soil samples (Area 201)
. Photon eounting Radiochemical-zlpha counting
Sample code -
. .2 pClz t pCilg

A s.07 0.18 £0.04 0.1 0S80l °

B 1046 1.! 201 ‘0.1 1.1 202

c s.42 7.2 205 0.1 68202

D .24 209 %10 0.2 17.122.0

E 540 36D 221 04 T 405 £13.0

F 9.00 146.0 6.0 0.} 126.02 2.0

G 492 4460 23 0.1 543.0222

H 1038 2360.0 93 . . 01 22100222

2indicates ene sigma. For photon ecunting this represents the pooled uncertsinties bzsed on count-
_ing statisticz, transmission measurements, and precision and sceuracy of the standard, For radio-
chemical separation and siphs counting of the Nevasda Test Slie soll sampies this represents count-

ing statistics and yield recovery uncerisinties only,

L <



Table d
Cemparison of ORNL photen counting results with U. S, Department of E:a.evP- sound.robin.
intescomparison study.’® IAEA marine sediment SD=-B-3 pCllg lam .

Labonatery ORNL ANL si10 WHO! - osu EMLAAEA
Method *Fhoton count-

ing a a e a c
Results 0.19220.021 ho.u::::.oos io.:sua.oos 0.18820.018]0.16220.018]0.16£20.028

“2031 ¢

ORNL O©zk Ridge Nativna! Lab,, Environmental Sei Div. . ’ )

ANL Asgoane Kasional Lab,, 2L . ' .
- 810 Scripps Inst, of Oceanog., Calll,

OSU  Oregon State Univ, Schoaol of Ocesnog., Oregon

EML Environmenia] Measuremenst Labdb., N. Y.

JAEA Intemnationil Atomic Energy Agency, Monaco.

WHO! Woods Hole Oceanog. Inst, Mazz,



ATTACHMENT 1

Quality Control-Quality Assurance Summary
October 1982 to September 1983 »
Environmental Science Division, Bldg. 3504, ORNL
A Ingvar L. Larsen .
During fiscal year 1983 the Environmental Sciences Division Low-Level
Gamma §pectroscopy Laboratory participated in a nationally sponsored Quality
Assurance-Quality Control radioanalytical proéram. This program, directed by
the Environmental Protection Agency (EPA) at Las Vegas, Nevada, has over
one-hundred participants which include national laboratories, fede?ai‘health
organizations, state surveillance and enforcement agencies, nuclear power
plant facilities, universities, abd military installations, as well as private
industries including mining and pro;ess1ng factlities. Samples sent to the: »
participants include: 1) cross-check solutions; 2) sﬁiked 1iquid food samples
(instant potato mix/powdered milk); 3) "Blind* solutions. A form specifying
particular radionuclides to be reported is included with each sample. Results
are submitted to EPA by a specified date. Approximately 30 days after the
cutoff date, 2 preliminary report i1s received by each participant indicating
the expected concentrations in the sample. A final report summarizing each
laboratory's result (anonymous1y‘1isted) along with a se1§cted-mean (outliers
rejected) is also sent within 60 to 90 days after the cut-off~date. This
report allows comparisons to be made not only with the expected values, but

also to the selected mean of the participating laboratories.

[ L



Resuﬁts reported in the accompanying table are thdse performed by
direct gamma-ray spectrometry and consequently do not include
-Heterminat1ons requiring alpha or beta counting. Al1l va]ugs Tie
within acceptable criteria (*30), with the exception of one sample

(137

Cs, 1 October 1982) which was considerably higher and outside
the acceptable'ranﬁe of the expected value. This value was aftr1huted
to contaminations from use of “assumed clean” general usage laboratory
glassware. The glassware apparently had been used in preparing highly
contaminated waste pend water samples. This occurrence indicates the
ease with which contamination can occur and demonstrates the care
necessary in handling and preparing such samples for analysis.

In late September of 1982, the EPA in conjunction with the Nuclear
Regulatory Commission (NRC) distributed a soil sample containing
radium and daughter radionuclides. The sample was analyzed directly

226

by gamma-ray spectrometry for Ra and by{]ou-energy photen

analysis techniques developed in our laboratory (N. H. Cutshall,

210 238U determinations.

I. Larsen, and C. R. Olsen) for ¢ °Pb and
The results presented in the accompanying tible are in agreement

within the expected results.

e~
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MARTIN MARIETTA ENERGY SYSTEMS. INC.
NUMBER
POLICY PROCEDURES D-2-16

PAGE 1 of 6

OATE 4-1-84

SUBJECT: QUALITY ASSURANCE PROGRAM

2-16.1 POLICY: It {s company policy to maintain a cost-effective quality assurance
program which will provide adequate confidence that items in the company :
are fit for their intended use. N - '

2-16.2 PROGRAM OBJECTIVES:

2. To enhance the success and reduce the cost of company activities by
lowering the probability for occurrence of significant failures of
items and by reducing the impact of faflures which do occur.

b. To mafntain a positive attitude for assuring all specifications are
met and a commftment to excellence is pursued by all employees.

c. To ensure appropriate application of both special and routine
assurance actions through effective planning for prevention of signif-
fcant failures.

d. To provide compiiance with contractual requirements for quality
assurance activities. ‘

2-16.3 DEFINITIONS:

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

b. Quality: Fitness for intended use.

¢. Quality Assurance {QA): The planned and systematic actions necessary
to provide adequate confidence that an item will perform satisfac-
torily in service.

d. Quality Failure: Occurs when an item 1s unfit for its intended use or
when 1t fails to perform satisfactorily in service.

e. QA Assessment: A documented evaluation of a project or major item in
which potential failures and uncertainties are identified and the
associated risk is determined.

f. QA Plan: A document which describes potential significant quality
failures, defines the QA actions required to provide confidence that
these fajlures are unlikely to occur, and specifies the responsibility
and schedule for carrying out the QA actions.

g. Risk: The combined effects of the probability and consequences of a
failure of an item expressed in qualitative or quantitative terms,
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SUBJECT: QUALITY ASSURANCE PROGRAM

2-16.4 QUALITY PHILOSOPHY: In order to accomplish the company Quality Assurance

(QR) objectives, it is important for each employee to maintain a concern

for efficient quality achievement. Each person should be alert for
situations where special efforts might be needed to assure quality. Early.
f{dentification of important quality requirements and implementation of
appropriate assurance actions to prevent significant. failures are the key
elements of the company QA program, which incliudes two principal categories
of quality-related activities.

d.

b.

Special QA Activities

On some items there are potential quality failures which would have
significant adverse impact on such factors as. safety, environment,
performance, costs, or schedules. When the risk of such faflures is
unacceptable, it is prudent to plan special activities to lower the
probability that they will occur and/or to reduce their impact if they
do occur. These special activities could include special design
review; prototype, first article and systems tests; special inspection
requirements; special handling instructions; etc. When reliance on
certain routine quality activities is necessary to assure the quality
of an item which has unacceptable risk, special efforts must be made
to ensure that these activities are completely implemented. It is
important that the level of effort be consistent with the potential
impact of failure so that the special activities are cost-effective.

Routine Activities

Activities specifically aimed at control of quality are routinely
applied throughout the company. They include such actions as design
ver{fication, process control, inspection, material control, testing,
personnel certification, equipment certification, audits, etc. For
many items these routine activities provide adequate confidence that
quality requirements will be met,

2-16.5 RESPONSIBILITIES:

a.

Quality Director:

1. Establishes and interprets overall QA policy for the company}
defines overall QA standards and goals.

2. Coordinates the implementation of the overall company QA proaram;

provides guidance and assistance for QA program implementation to
members of the QA Committee and managers.
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SUBJECT: QUALITY ASSURANCE PROGRAM

2-16.5 a. RESPONSIBILITIES - cont,

3. Monitors the QA actions taken when significant quality failures
occur _or QA program deficiencies are detected. Initiates correc-
tive action through appropriate channels when necessary. Assures
management is aware of unusually significant quality failures.

4. Judges, through audits and regular contacts with other managers, the
adequacy of the company QA activities for organizations and speci-
fic programs, and reqularly reports the status to management,

5. Serves as focal point for company communication with the DOE-QRO
Standards and Qualfty Assurance Diviston.

6. Ensures, in concert with company management, that appropriate QA
committees are appointed for major projects and that the respon-
sibilities of these special committees are defined.

7. Chairs the company QA Committee. (Committee typically includes
the QA Coordinator for each ptant, for Engineering, and for
selected major projects.)

-

8. Suspends the flow of production or work when quality standards are
threatened.

b. QA Coordinators for Installations, Engineering and Major Project Areas:

1. In concert with the appropriate manager and the Quality Director,
define the QA program which is required within the organization
and coordinate its implementation.

2. Assist organization personnel in implementing the QA program.

3. Define and conduct or coordinate training and quality awareness
programs to assure that personnel understand the QA program and
their responsibilities for its implementation,

4, Evaluate the effectiveness of QA activities and report QA program
status to management and the Quality Director regularly., Schedule
and conduct or coordinate QA audits of organization activities.

- Initiate corrective action through appropriate channels as
necessary.

5. As appropriate, ensure utilization of organizations/personnel who
are independent of those doing the work to verify item quality and
for other assurance activities,
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2-16.5 b. RESPONSIBILITIES - cont.

6.
7.

8.

Seek out potential quality failures which have not been given adeq
attention and ensure that preventive action is taken when needed.

Ensure that quality failure investigations adequately evaluate
deficienc1es in the QA program or its implementation.

Chair the QA committee for the 1nsta]1ation, Engineering or major
project area.

¢. Division or Project QA Coordinators:

1.

z.
3.

S.

In concert with installation, Engineering or major project area QA
Coordinators, coordinate the implementation of the required QA
activities.

Conduct or assist in training and quality awareness programs.

Evaluate the effectiveness of QA activities in the organization and
report the status to appropriate line and QA managers regularly.
Schedule and conduct or coordinate QA audits of organization acti-
vities. Initiate or ensure the performance of corrective action
through -appropriate channels as necessary.

As appropriate, ensure utilization of organization/personne] who
are independent of those doing the work to verify item quality and
for other assurance activities.

Seek out potential quality failures which have not been given ade-

. quate attention and ensure that corrective action is taken when

6.

needed.

Ensure that quality failure investigations adequately. evaluate
deficiencies in the QA program or its implementation.

d. Managers:*

1-

2.

Are responsible for the quality of operations in their organization
and for implementation of a QA program as required to assure that
quality adequately.

Appoint a2 QA Coordinator for their organization.

*Refers to managers/directors of piants, divisions, and major projects or programs,

T~
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2-16.5 d. RESPONSIBILITIES - cont.

3. Assure subordinates understand, accept, and implement the QA
program. .

4. Assure routine and specjal quality-related activities in their
organization are appropriate.

5. Regularly judge the effectiveness of QA in their organization, in
concert with the Quality Director or Coordinator, and take correc-
tive action as necessary. :

6. Utilize independent organizations and/or personnel to verify item
quality and for other assurance activities as appropriate.

e. Organization Personnel:

1. Maintain a concern for achieving good quality and take appropriate
preventive measures when potential quality failures are recognized.

2. Understand, accept and implement the QA program.

3. With assistance from QA coordinator, perform QA assessments; deve-
lop and implement QA plans, as required.

4. ldentify significant quality failures when they occur, inftiate
quality failure reports, participate in the investigation, and
take required corrective action.

5. Include QA items in reports to management and provide information
to the QA coordinator for inclusion in QA reports.

2-16.6 PROGRAM REQUIREMENTS:

a. Develop and implement procedures wnich provide compliance with this
procedure and with approved supplements thereto for:

1. Performing QA assessments.

.2. Preparing and implementing QA plans.

3. Conducting QA audits.

4. Investigating and following up on quality failures.

5. Reporting QA program status.

<t~
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2-16.6 PROGRAM REQUIREMENTS - cont.

b. Apply the QA program to all company activities (R&D, design, procure-
ment, construction, installation, production, operation, maintenance,
etc). Tailor the level of effort to be consistent with the impact of
potential failyres.

¢. Conduct programs to ensure general understanding and constant aware-
' ness of QA program responsibilities and requirements.

d. Ensure that routine assurance activities (e.g., equipment calibration,
disposition of nonconformances, receiving inspection, process
controls, material control, personnel certification, etc.) are
appropriately employed.
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