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Table 1
Q-List for 1MW UT TRIGA

QC/QA

Structures, systems or components Safetyw Specs
Fuel Element

Cladding structure 1 manuf

Shipping package 1 manuf

Reactor Core
Structural components 2 manuf ,
Tank structure 2 design
Shield structure 2 constr.,

Experiment Equipment (core reflector)

Beam tuhe components 2 design

Rotary rack system 2 design
Experiment Equipment (core grid)

Pneumatic tube components 2 design

Installed core system 2 design

Protective Systems

Instrumentation system 2 manuf.
Control system 2 manuf
Safety system 2 manuf .
Auxiliary Systems
Pool coolant system 2 design
Water purification system 2 design
Roor confinement components 2 const.
Area ventilation components ? const.
Area radiation monitor system 2 manuf
Alr radiation monitor system 2 manuf .
Notes,
1 - All sections of quality assurance program shall be considered applicable.
2 - Specific sections of quality assurance program should be applied as

required to assure reliable performance.
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Levision Q

1.3 Organization. The organization applied to quality assurance
activities shall be part of the normal university administrative structure.
The facility Supervisor shall develop and {mplement the quality assurance
program and {dentify safety related {tems. Unresolved issues of quality
assurance shall be reported to the Director of the facility and the appropriate
administrative vice president of the university,. Execution of specific
elements of the program may be delegated to persons in the University
organization or other organizations as appropriate. University persons shall
include committees, faculty, researchers or staff as required for specific
program applications. Non-university organizations or persons may supplement
University personnel when specialized qualifications are necessaiy for specific
quality assurance tasks. The University organization applied to reactor safety
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1.4 Documentation. All activition nffo ting safety-related Lteun subject
to the quality assurance program shall be identified and documented formally.
The format of Table 3 shall be used to identify applicable elements of the
Quality Assurance Program and {dentify documents, piocedures, reviews,
inspections, tests, or other quality assurance features that are to be applied
to a safety-related activity. The checklist or approval shall be incorporated
in the table format for the acceptance of each specified quality assurance
element by the facility supervisor.

2. Quality Assurance Controls
2.1 Design Controls. Design controls shall consist of design

specifications, references to applicable codes, standards and regulations,

design verifications and document approval. Applicable codes, standards,
regulations or other quality requirements will be identified and requirements
incorporated into the design documents. Design document approvals shall be

part of the design document. Design approval will be by a person, other than
the design originator, that is knowledgesble of the design criteria and is
informed of the quality requirements.

Modifications of safety-related documents shall be subject to the same
provisions as the original document. Approval of the design modification will
be included with the design document and the modification identified.

Verification of design adequacy shall be provided by either design
reviews, alternate calculation, test program or other method, determined to be
appropriate., Verifications of the design shall check characteristics such as
compatibility of materials; suitability of application of inspection,
maintenance and repair; proper interfacing of sub-systems, and proper
acceptance criteria. Method of verification will be {dentified and documented
by approval of the design document.
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3.5 Corrective Action. Documentation of specified quality control or
assurance documents shall provide evidence of quality of safety-related items.

Significant deviations from acceptable quality, repeated quality problems or
unresolved quality 1issues shall be noted and reported in writing to
administrative management personnel. It should be recognized that a
determination of a quality problem may be subjective and should {include
evaluation of the documented quality requirements relative to the impact on the
safety-related nature of the item.

3.6 Experimental Egquipment. Design, construction, modification,

inspection, testing and maintenance of experimental equipment shall be subject
to this quality assurance program to the extent that these activities are

safety-related.

3.7 Replacements. Modifications., or Changes., Insofar as possible, the

replacement, modification, or change to structures, systems or components with
a safety-related fun.tion shall be documented as meeting the requirements of
the original structire, system or component. Evaluation should establish a
performance and reliability equivalent or exceeding the original.

4. Records and Audits

4.1 Quality Assurance Records. Records that docuwment quality of safety-
related items or activities are identified according to Table 3. The records
identified consist of Inspection and test vesults, quality assurance reviews,
quality assurance procedures and engineerirg ans'ysis in support of design
modifications or changes. The records s:all be retained with as-built
drawings, manuals and other records of 'r,ortant facility and system
information. The retention period is to be t* - life of the facility or system
for most, if not all, safety-related ltems.

The retention period is inu'cative of the eapectation that items which affect
safety related to as TRIGA reactor are integrally related to the reactor,
instrumentation and facility design and should persist for the system or
facility life.

4.2 Audits. An audit shall be conducted to examine the records and
function of the quality assurance program. Audits will occur within two years
of the QA Program activities by designated persons that were not directly
responsible for the audited functions. Written procedures, Table 4, for the
audit will be considered part of the Quality Assurance Program. A report of
the audit results, actions to resolve deficiencies and evaluation of the
program will be made to a facility operations committee and university
administrative management, and maintained with other Quality Assurance Program

documents .
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Example Quality Control Record

1.0 Title:

Item {identification:

(designate A, B, C, . .)

Item description:

1.1 Participation:
(personnel and task assignments)

1.2 Documents:
(procedures applicable)
(special provisions)
Applicable Sections (#.4):
Section #.4:

Conditions:

Comments :

Dates:

Activity Iniciated

(quality level 1, or 2)

Activity Accepted

Audit of Activities:

Review by

Date:

12
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Revision 0O

Tahle 1
Q-List for IMW UT TRIGA

QC/QA

Structures, systems or components Safety* Specs
Fuel Element

Cladding structure 1 manuf

Shipping package 1 manuf .
Reactor Core

Sitructural components 2 manuf .

Tank structure 2 design

Shield structure 2 constr,
Experiment Equipment (core reflectsr)

Beam tube components 2 design

Rotary rack system 2 design
Experiment Equipment (core grid)

Pneumatic tube components 2 design

Installed core system 2 design
Protective Systems

Instrumentation system 2 manuf

Control system 3 manuf .

Safety system 2 manuf .
Auxiliary Systems

Pool coolart system 2 design

Water purification system 2 design

Room confinement components 2 const.

Area ventilation components 2 const.

Area radiation menitor system 2 manuf .

Air radiation monitor system 2 manuf .
Notes.
1 - All sections of quality assurance program shall be considered applicable.
2 - Specific sections of quality assurance program should be applied as

required to assure reliable performance.
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The quality assurance program shall be commensurate with the TRIGA type
reactor, The University of Texas administrative programs and the goals of
quality assurance. This documentnt provides requirements for establishing,
managing, conducting and evaluating the QA Program. The QA Program applied to
items or activities determined to be safety-related follows the guildelines of

Nuclear Regulatory Guide 2.5 (77/05) [1, 2].

1.1 Purpose., Quality assurance of certain activities associated with the
University of Texas TRIGA reactor facility is {important for the safe and
efficient completion of tasks that are {dentified as safety-related. This
document outlines the general elements of quality assurance applied to safety-
related structures, systems or components, and activities. Requirements are
documented for establishing, managing, conducting, and evaluating the QA
Program. Although aspects of the QA Program may be routincly applied to many
facility activities, the formsl implementation of the program is limited to
specific items or activities related to public health and safety  Table I
lists the quality level and description of key systems and components.

1.2 Responsibility. The University of Texas at Austin as owner and
operator of the TRICA reactor facility shall be responsible for a quality
assurance program. The owner-operator shall establish and implement a program
consistent with the goals of quality assurance for safety-related activities,
structures, systems and components. ldentification of safety-related ltems
shall be the responsibiliry of the owner-operator and will include a
description of the item and the applicable elements of the quality assurance
program. Specia) quality provisions, delegated functions of the program, and
unresolved quality assurance problems shall alsc be identified by the owner-
operator., The facility supervisor shall have the ultirate responsibility for
both the specifications of quality related requirements and the functions of
quality related activities. Table 2 1lists the resnsonsibilities and key
personnel participating in the University TRIGA QA Prograw.

Table 2
RESPONSIBILITIES AND KEY PERSONNEL

Responsibilities Eey University Personnel
1. Establish program Director or Supervisor
Implement program of TRIGA facility

Identify Safety-related items

2. Unresolved issues President or
Executive Vice

President and Provost

3. Delegated functions Faculty and staff

4, Specialized functions Specified personnel
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1.3 Qrganization. The organization applied to quality assurance
activities shall be part of the normal university administrative structure
The facility Supervisor shall develop and lmplement the quality assurance
program and ldentify safety rvelated items. Untesolved issues of gquality
assurance shall be reported to the Divector of the facility and the appropriate
sdoninistrative vice president of the university. Execution of specific
elements o/ the program may be delegated to peisons in the University
organization or other organizations as appropriate. University persons shall
include committees, faculty, vesearchers or staff as required for specific
program applicetions. Non-university organizations or persons may supplement
University personnel when specialized qualifications are necessary for specific
quality sssurance tasks. The University organization applied to reactor safety
and quaiity assurance is the academic administration represented by Flgure 1.
Reactor operation is the responsibility of qualified individuals with operator
permits.

1.6 Docupentation. All activities affecting safety -related items subject
to the quality assurance program shall be identified and documented formally.
The format of Table 3 shall be used to identify applicable elements of the
Quality Assurence Program and {identify documents, procedures, reviews,
inspections, tests, or other quality assurance features that are to be applied
to a safety-related activity, The checklist or approval shall be incorporated
in the table format for the acceptance of each specified quality assurance
element by the fac.lity supervisor.

2. Quallty Assurance Controls

2.1 Design  Controls. Design controls shall consist of design
specifications, references to applicable codes, standards and regulations,
design ... ‘~ations and document approval. Applicable codes, stardards,

regulations or other quality requirements will be fdentified and requirements
incorporated into “e design documents. Design document approvals shall be
part of the design do. went. Design approval will be by a person, other than
the design originator, *hat {s knowledgeable of the design criteria and is
informed of the quality equirements,

Modifications of .ufety-related documents shall be subject te the same
provisions as the original document, Approval of the design modification will
be included with the design document and the modification identified.

Verification of design adequacy shall be provided by either design
reviews, alternate calculation, test program or other method, determined to be
appropriate. Verifications of the design shall check characteristics such as
compatibility of materials; suitability of application of inspection,
maintenance and repair; proper Interfacing of sub-systems, and proper
acceptance criteria. Method of verification will be identified #nd documented
by approval of the design document.
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Table 3
FORMAT FOR SAFETY RELATED QA CHECKS

Each safety-related activity structure, system, or component

will be given a letter symbol, such as A, B, C, and be appended
with the following designations ((or example, Al . 0):

1

&
o

1.1
1.2

W W e W
LER R

Ny

Title

Identification and description of safety-related item
Participation - supplemental organizetion and functions
Documents - applicable procedures or speclal measures

Design Control

Codes, standards and regulations
Method ot verification
Modifications proposed

"N
Pt et i
- A -

Procurement Control

.1 Codes, standards and regulations
Quality assurence specifications
Proposed changes enacted

4 Procurement conformance method

2.2
2.2.2
2,2.3
2.2

Document Control

Material Control

2.4.1 Special procedures required
2.4.2 Equipment required
2.4.3 Personnel qualifications

Process Control

2.5.1 Special procedures

2.5.2 Special equipment

2.5.3 Personnel qualifications
Inspection Program Description
Test Frogram Description
Measurement Equipment
Nonconformance Item and Disposition
Corrective Actions Instituted

Records List
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2.2 Procurement.  Controls. Procurement controls shall consist of
procurement specifications, refrrences to applicable codes, standards and
regulations, procurement acceptance and document approval Applicable codes,
standards, regulations or other quality requirements will be identified and
references incorporated into the procurement documents. Frocurement document
approvals shall be part of the procurement document. Procuvement approval will
be by a person, other than procurement originator, that is knovledgeable of the
procurement specificaticons and s informed of the quality requirements.

Changes to satety-related procurvment uoouments shall be subject to the
same provisions as the original document. Approval of procurement changes will
be included with the procurement document and the cha.ge identified.

Acceptance of procured items or services shall conslst of evidence
provided by the contractor, evaluation of the procurement source, inspection at
the source or inspection upon receipt. Acceptance of the procurement should
require measures such as quality assurance by contractor, inspection and test
functions, or controls on materials processes and nonconformances. The methods
:f acceptance will be identified and documented by approval of the procurement

ocument

2.% Deocument  Contrel. Document control consists of monitoring the
development, revision, release and use of documents, drawings or specifications
affecting safety-related activities. Document control shall include assurance
that safety related documents are identified as such, and are completed and
maintained properly. The laboratory Supervisor shall provide control of safety
velated documents that are specified according to the format of Table 3.

2.4 Material Control  Procedures shall be writter to establish material
contrel when special messures are necessary to assure material quality of
safety-related {tems. Controls shall be applieda to activities such a&s
{dentification, handling, storage, shipping, cleaning and preservation.
Procedures shall specify equipment and personnel required to accomplish the
specified material control. Applicable codes, standards, specifications and
personnel qualifications shall be documented.

2.5 Process Contrel. Procedures shall be written to establish process
control when special measures are necessary to Assure process quality of
safety-related {items. Controls shall be applied to activities such as
erimping, soldering, welding, painting, cleaning and heat treating. FProcedures
shall specify qualifications of equipment and personnel required to perform the
sppropriate process control. Applicable codes, standards, specifications and
personnel qualifications shall be documented,
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3. lnspection and Corrective Actlions

3.1 lospection Program. An inspection program shall be established for
safety related f{tems or activities, The Inspection program shall apply to
construction, procurements, experiment equipment fabrication, and modifications
that effect safety-related structures, systems, or components. Persons
delegated to perform inspections shall not be the same person involved in the
sifety-related activity but may be from the same organization.

The inspection program will consist of written procedures that will
include, as appropriate, procedures specifying characteristics to be Inspected,
acceptance criteria and inspection hold points.

Procedures should provide for {dentification of inspected and tested
ftems., Provisions shall be made to clearly identify non conforming {tems from
conforming itews. In situations that {inspections are not advantageous a
description shall be provided for monitoring actions,

Procedures shall be written for in service Inspections of safety-related
structures, systems or components.

3.2 Test Program. A test program shall be established for safety-related
{tems or activities. The test program shall apply to prototype qualificetions,

installation proofs and functional tests. Testing shall be performed in
accordance with acceptance criteria derived from design or procurement
documents .

The test program will consist of written procedures that will include, as
apprepriate, procedures that specify acceptance criteria, monitoring
requirements, equipment required, personnel qualifications, environmental
conditions, data acquisition, and documentation of results.

3.3 ..  Measurement tools, gages, instruments,
and other measuring or test devices that measure critical parameters of safety-
related {tems shall be identified  Provisions for {dentified measuring and
test devices shall Include availability, adjustment, calibration and accuracy
as required for each application. Test equipment will be {dentified.

3.4 Nen:Conforming Material and FParts. Non-conforming materials and
parts assnciated with safety-related structures, systems or components shall be
identifled. The disposition such as acceptance, repalr, rework or rejection of
parts from safety-related functions will be determined by the person
responsible for document control. Repair or rewvorked parts will be removed or
labeled until accepted. Rejected parts will be removed and labeled. The
disposition of non conforming materials will be documented.
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3.5 Cortective Action. Documentation of specified quality control or
assurance dociments shall provide evidence of quality of safety-related ltems
Significant deviations from acceptable quality, repeated quality problems or
unresolved quality {ssues shall be noted and reported iIn writing to
administrative management persornel. It should be recognized that a
determination of a quality problem may be subjective and should include
evaluation of the documented quality requirements relative to the impact on the
safety-related nature of the item.

3.6 ‘ Design, construction, wmodification,
inspection, testing and meintenance of experimental equipment shall be subject
to this quality assurance program to the extent that these activities are
safety-related.

3.7 Insofar as possible, the
replacement, modification, or change to structures, systems or components with
& safety-related function shall be documented as meeting the requirements of
the original structure, system or component. Evaluation should establish a
performance and rellability equivalent or exceeding the original,

4.  Records and Audlits

4.1 Quality Assurance Records. Records that document quality of safety-
related items or activities are {dentified according to Table 3. The records
fdentified consist of inspection and test results, quality assurcnce reviews,
quality assurance procedures and engineering analysis in support of design
modifications or changes, The records shall be retained with as-bullt
drawings, manuals and other records of {mportant facliity and system
information. The retention period is to be the life of the facility or system
for wost, {f not all, safety-related items,

The retention perfod is indicative of the expectation that items which affect
safety related to a TRIGA reactor are integrally related to the reactor,
instrumentation and facility design and should persist for the system or
facility life.

4.2 Audits. An audit shall be conducted to examine the records and
function of the quality assurance program. Audits will occur within two yeuars
of the QA Program activities by designated persons that were not directly
responsible for the audited functions. Written procedures, Table 4, for the
audit will be considered part of the Quality Assurance Program. A report of
the audit results, actions to resolve deficiencies and evaluation of the
program will be made to a facility operations committee and university
administrative management, and maintained with other Quality Assurance Frogram
documents .

10
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Example Quality Control Record

1.0 Title:

Item {dentification:

(designate A, B, C, .. .)

Item description:

1.1  Participatien:
(personnel and task assignments)

1.2 Documents:
(procedures applicable)
(special provisions)
Applicable Sections (#.4):
Section ¢ .4:

Conditions:

Comments :

Dates:

Activity Initiated

(quality level 1, or 2)

Activity Accepted

Audit of Activities:

Review by

Date:
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