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12 CONDUCT OF OPERATIONS
12.1 ORGANIZATON

This chapter describes and discusses the Conduct of Operations at the University of Texas
TRIGA. The Conduct of Operations involves the administrative aspects of facility operations,
the facility emergency plan, the security plan, the Reactor Operator selection and
requalification plan, and environmental reports. License is used in Chapter 12 in reference to
reactor operators and senior reactors subject tp 10CFR50.55 requirements.

12.1.1 Structure
12.1.1.1 University Administration

Fig. 12.1 illustrates the organizational structure that is applied to the management and
operation of the University of Texas and the reactor facility. Responsibility for the safe
operation of the reactor facility is a function of the management structure of Fig. 12.1". These
responsibilities include safeguarding the public and staff from undue radiation exposures and
adherence to license or other operation constraints. Functional organization separates the
responsibilities of academic functions and business functions. The office of the President
administers these activities and other activities through several vice presidents.

12.1.1.2 NETL Facility Administration

The facility administrative structure is shown in Fig. 12.2. Facility operation staff is an
organization of a director and at least four full time equivalent persons. This staff of four
provides for basic operation requirements. Four typical staff positions consist of an associate
director, a reactor supervisor, a reactor operator, and a health physicist. One or more of the
listed positions may also include duties typical of a research scientist. The reactor supervisor,
health physicist, and one other position are to be full time. One full time equivalent position
may consist of several part-time persons such as assistants, technicians and secretaries. Faculty,
students, and researchers supplement the organization. Titles for staff positions are descriptive
and may vary from actual designations. Descriptions of key components of the organization
follow.

" "Standard for Administrative Controls" ANSI/ANS - 15.18 1979
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12.1.2 Responsibility
12.1.2.1 Executive Vice President and Provost

Research and academic educational programs are administered through the Office of the
Executive Vice President and Provost. Separate officers assist with the administration of
research activities and academic affairs with functions delegated to the Dean of the Cockrell
School of Engineering and Chairman cf the Mechanical Engineering Department.

12.1.2.2. Vice President for University Operations

University operations activities are administered through the Office of the Vice President for
Operations. This office is responsible for multiple operational functions of the University
including university support programs, human resources, campus safety and security, campus
real estate, and campus planning and facilities management.

12.1.2.3 Associate Vice President Campus Safety and Security

The associate vice president for campus safety and security oversees multiple aspects of safety
and security on campus including environmental health and safety, campus police, parking and
transportation, fire prevention, and emergency preparedness.

12.1.2.4 Director of Nuclear Engineering Teaching Laboratory

Nuclear Engineering Teaching Laboratory programs are directed by a senior classified staff
member or faculty member. The director oversees strategic guidance of the Nuclear
Engineering Teaching Laboratory including aspects of facility operations, research, and service
work. The director must interact with senior University of Texas at Austin management
regarding issues related to the Nuclear Engineering Teaching Laboratory.

12.1.2.5 Associate Director of NucIeAar‘Engineea}'ing Laboratory

The Associate Director performs the day to day duties of directing the activities of the facility.
The Associate Director is knowledgeable of regulatory requirements, license conditions, and
standard operating practices. The associate director will also be involved in soliciting and
carrying out research utilizing the reactor and other specialized equipment at the Nuclear
Engineering Teaching Laboratory. "
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12.1.2.6 Reactor Oversight Committee

The Reactor Oversight Committee is established through the Office of the Dean of the Cockrell
School of Engineering of The University of Texas at Austin. Broad responsibilities of the
committee include the evaluation, review, and approval of facility standards for safe operation.

The Dean shall appoint at least three members to the Committee that represent a broad
spectrum of expertise appropriate to reactor technology. The committee will meet at least
twice each calendar year or more frequently as circumstances warrant. The Reactor Oversight
Committee shall be consulted by the Nuclear Engineering Teaching Laboratory concerning
unusual or exceptional actions that affect administration of the reactor program.

12.1.2.7 Radiation Safety Officer

A Radiation Safety Officer acts as the delegated authority of the Radiation Safety Committee in
the daily implementation of policies and practices regarding the safe use of radioisotopes and
sources of radiation as determined by the Radiation Safety Committee. The Radiation Safety
Program is administered through the University Environmental Health and Safety division. The
responsibilities of the Radiation Safety Officer are outlined in The University of Texas at Austin
Manual of Radiation Safety. N

12.1.2.8 Radiation Safety Committee

The Radiation Safety Committee is established through the Office of the President of The
University of Texas at Austin. Responsibilities of the committee are broad and include all
policies and practices regardmg the license, purchase, shipment, use, monitoring, disposal, and
transfer of radioisotopes or sources of i ionizing | radiation at The University of Texas at Austin.

The President shall appoint at least three members to the Committee and appoint one as
Chairperson. The Committee will meet at least once each year on a called basis or as required
to approve formally applications to use radioactive materials. The Radiation Safety Committee
shall be consulted by the University Safety Office concerning any unusual or exceptional action
that affects the administration of the Radiation Safety Program.

12.1.2.9 Réactor Supervisor

Whenever the reactor is not secured, the reactor shal! be (1) under the direction of or (2)
operated by a (USNRC licensed) Senior Operator, designated as Reactor Supervisor; activities of
reactor operators with USNRC licenses will be subject to the direction of a person with a USNRC
senior operator license. Prior to operations, the Reactor Supervisor shall ensure conditions and
limitations of the license, Technical Specifications, and experiment approvals (as applicable) are
met for the intended operation. The reactor supervisor shall assess facility conditions and
perform or direct performance of appropriate procedures during normal, routine situations.
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Therefore, the Reactor Supervisor is to be knowledgeable of regulatory requirements, license
conditions, and standard operating practices.

In addition to direction for conducting normal operations, the Reactor Supervisor will function
to provide expertise for reactor operations in ron-routine sitvations. The reactor suparvisor
shall assess facility conditions and select appropriate respcnse precedures during abnermal and
emergency situations. All activities that reguire the presence of licensed operators will also
require the presence in the facility complex of a second person capable of perfcrming
prescribed written instructions. The Reactor Supervisor may act as the second person. The
Supervisor may be on call if cognizant of reactor operations and capable of arriving at the
facility within thirty minutes.

(1) The Reactor Supervisor shall directly supervise:

a. All fuel element or control rod relocations or installations within the reactor core
region, and ‘nitial startup subsequent and approach to power.

b. Relocation or installation of any experiment in the core region with a reactivity
worth of greater than one dollar, and subsequent initial startup and approach to
power. :

c. . Recovery from an urscheduled shutdown or significant power reductions,

a. Any initial startup and approach to power following modifications to reactor

safety or control rod drive systems.

(2) The Reactor Supervisor will provide direction for, or respond to, situations requiring
activation of the Emergency Plan.

(3) In an emergency, the Reactor Supervisor is authorized to direct or perform a reasonable
course of action that departs from a license condition or a Technical Specification
(contained in a license issued under this part) when this action is iminediateiy needed to
protect the public health and safety, and no action consistent with license conditions
and technical specifications that can provide adequate or equivalent protection is
immediately apparent”.

Since the UT TRIGA may be operated several times each working day supporting multiple
experiment programs, control room supervisory inspections and tours may be more useful in

2 10CFR50.54(x)
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promoting a healthy conduct of operations than monitoring routine startups. The Reactor
Supervisor should consider whether direct supervision of routine operations would be
counterproductive to fostering a heightened sense of awareness in non-routine activities. The
Reactor Supervisor should consider the experience of Reactor Operators performing the
operation.

12.1.2.10 Health Physicist

Radiological safety of the Nuclear Engineering Teaching Laboratory is monitored by a health
physicist, who will be knowledgeable of the facility radiological hazards. Responsibilities of the
health physicist will include calibration of radiation detection instruments, measurements of
radiation levels, control of radioactive contamination, maintenance of radiation records, and
assistance with other facility monitoring activities.

Activities of the health physicist will depend on two conditions. One condition will be the
normal operation responsibilities determined by the director of the facility. A second condition
wili be communications specified by the radiation safety officer. This combination of
responsibility and communication provides for safety program implementation by the director,
but establishes independent review. The health physicist's activities will meet the
requirements of the director and the policies of an independent university safety organization.

12.1.2.11 Laboratory Manager

Laboratory operations and research support is provide by a designated Laboratory Manager.
The function is typically combined with the Health Physicist position.

12.1.2.12 Reactor Operators

Reactor operators (and senior reactor operators) are licensed by the USNRC to operate the UT
TREIGA i nuclear research reactor. University staff and/or students may be employed as
reactor operators.

12.1.2.13 Technical Support

Staff positions supporting various aspects of facility operaticrnis are assigned as required.
12.1.2.14 Radiological Controls Technicians

Radiological Controls Technicians are supervised by the Health Physicist to perform radiological

controls and monitoring functions. Radiological Controls Technicians are generally supported
as Undergraduate Research Assistant positions.
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12.1.2.15 Laboratory Assistants

Laboratory Assistants are supervised by the Laboratory Manager to perform laboratory
operations and analysis. Laboratory Assistants are generally supported as Undergraduate
Research Assistant positions.

12.1.3 Staffing

Operation of the reactor and activities associated with the reactor, control system, instrument
system, radiation monitoring system, and engineered safety features wil! be the function of
staff personnel with the appropriate training and certification®.

Whenever the reactor is not secured, the reactor shall be under the direction of a (USNRC
licensed) Senior Operator who is designated as Reactor Supervisor. The Supervisor may be on
call if capable of arriving at the facility within thirty minutes and cognizant of reactor
operations. The Reactor Supervisor shall directly supervise:

d. All fuel element or control rod relocations or installations within the reactor core
region, and subsequent initial startup and approach to power.

e. Relocation cr installation of any experiment in the core region with a reactivity
worth of greater than one dollar, and subsequent initial startup and approach to
power.

f. Recovery from an unscheduled shutdown or significant power reductions,

g. All initial startup and anproach to power following modifications to reacter

safety or control rod drive systems.

Whenever the reactor is not secured, a (USNRC licensed) Reactor Operator (cr Senior Reactor
Operator) who meets requirements of the Operator Requalification Program shall be at the
reactor control console, and directly responsible for control manipulations. All activities that
require the presence of licensed operators will also require the presence in the facility complex
of a second person capable of performing prescribed written instructions.

Only the Reactor Operator at the controls oi personne! authorized by, and under direct
supervision of, the Reactor Operator at the controls shall manipulate the controls. Whenever

4 "Selection and Training of Personnel for Research Reactors", ANSI/ANS -15.4 - 1970 (N380)
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the reactor is not secured, operation of equipment that has the potential to affect reactivity or
power level shall be manipulated only with the knowledge and consent of the Reactor Operator
at the controls. The Reactor Operator at the controls may authorize persons to manipulate
reactivity controls who are training either as (1) a student enrolled in academic or industry
course making use of the reactor, (2) to qualify for an operator license, or (3) in accordance the
approved Reactor Operator requalification program.

Whenever the reactor is not secured, a second person (i.e., in addition to the reactor operator
at the control console) capable of initiating the Reactor Emergency Plan will be present in the
NETL building. Unexpected absence of this second person for greater than two hours will be
acceptable if immediate action is taken to obtain a replacement.

Staffing required for performing experiments with the reactor will be determined by a
classification system specified for the experiments. Requirements will range from the presence
of a certified operator for some routine experiments to the presence of a senior operator and
the experimenter for other less routine experiments.

12.1.4 Selection and Training of Personnel
12.1.4.1 Qualifications

Personnel associated with the research reactor facility* shall have a combination of academic
training, experience, skills, and health commensurate with the responsibility to provide
reasonable assurance that decisions and actions during ail norral and abnormal conditions will
be such that the facility and reactor are operated in a safe manner.

12.1.4.2 Job Descriptions

Qualifications for University positicns are incorporated in job descriptions, summarizing
function and scope. The typical description includes title, duties, supervision, education,
experience, equipment, working conditions, and other special requirements for the job
position. Student employment is typically under the general description of Undergraduate or
Graduate Research Assistant, with minimal specification to accommodate a wide range of jobs.

12.1.4.2.1 Facility Director

A combination of academic training and nuclear experience will fulfill the qualifications for the
individual identified as the facility director. A total of six years’ experience will be required.
Academic training in engineering or science, with completion of a baccalaureate degree, may
account for up to four of the six years’ experience. The director is generally a faculty member
with a Ph.D. in nuclear engineering or a related field.

* ANS/ANSI-15.4, op. cit.
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12.1.4.2.2 Associate Director

A combination of academic training and nuclear experience will fulfill the qualifications for the
individual identified as the facility director. Academic training in engineering or science, with
operating and management experience at a research reactor is required. The Associate
Director will be qualified by certification as a senior operator and is typically a person with at
least one graduate degree in nuclear engineering or a related field.

12.1.4.2.3 Reactor Supervisor

A person with special training to supervise reactor operation and related functions will be
designated as the reactor supervisor. The reactor superviser will be qualified by certification as
a senior operator as determined by the licensing agency. Additional academic or nuclear
experience will be required as necessary for the supervisor to perform adequately the duties
associated with facility activities. The supervisor is typically a person with at least one graduate
degree in nuclear engineering or a related field.

12.1.4.2.4 Health Physicist

A person with a degree related to health, safety, or engineering, or sufficient experience that is
appropriate to the job requirements will be assigned the positicn of health physicist. A degree
in health physics or similar field of study and some experience is preferred.  Certification is
not a qualification, but work towards certification should be considered a requiremeant.
12.1.4.3.4 Laboratory Manager

Laboratory operations and researct. support id provide by a designated Labcratory Manager.
The function is typically combined with the Health Physicist position. .

12.1.2.12 Reactor Operators

Reactor operators (and senior reactor operators) are licensed by the USNRC to operate the UT
TREIGA 1l nuclear research reactor. Training and requalification requirements are indicated
below.

12.1.2.13 Technical Support

Staff positions supporting various aspects of facility operations are assigned as required.
Selection, qualification and training are on a case by case basis.
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12.1.2.14 Radiological Controls Technicians
Radiological Controls Technicians training is provided in the Radiation Protection Program.
12.1.2.15 Laboratory Assistants

Laboratory Assistants are supervised by the Laboratory Manager to perform laboratory
operations and analysis, with specific training requirements related to job responsibilities. .

12.1.5 Radiation Safety

Protection of personnel and the general public against hazards of radioactivity and fire is
established through the safety programs of the University Safety Office. Safety programs at the
reactor facility supplement the university programs so that appropriate safety measures are
established for the special characteristics of the facility” °.

Safety programs are operated as a function of the Vice President for University Operations and
include a radiation safety organization as presented in Fig. 12.1. Radiation protection at the
reactor facility is the responsibility of the Reactor Supervisor, Health Physicist, or a designated
senior operator in charge of operation activities. The person responsible for radiation
protection at the reactor facility will have access to other individuals or groups responsible for
Radiological safety at the University. Contact with the Radiation Safety Officer will occur on an
as needed basis and contact with the Reactor Oversight Committee will occur on a periodic
basis. Responsibility includes the authority to act on questions of radiation protection, the
Acquisition of appropriate training for radiation protection and the reporting to management of
problems associated with radiation protection. Radiclogical management policies and
programs are described in Chapter 11.

12.2  REVIEW AND AUDIT ACTIVITES

The review and audit process is the responsibility of the Reactor Oversight Committee (ROC).
12.2.1 Composition and Qualifications

The ROC shall consist of at least three (3) members appointed by the Dean of the Cockrell
School of Engineering that are knowledgeable in fields which relate to nuclear safety. The
university radiological safety officer shall be a member or an ex-officio member. The committee

will perform the functions of review and audit or designate a knowledgeable person for audit
functions.

i "Radiological Control at Research Reactor Facilities", ANSI/ANS-15.11 1977{N628)
® "Design Objectives for and Monitoring of Systems Controlling Research Reactor Effluents”, ANSI/ANS - 15.12
1977(N647)
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12.2.2 Charter and Rules

The operations of the ROC shall be in accordance with an established charter, including
provisions for:

a. Meeting frequency (at least twice each year, with approximately 4-8 month frequency).
b. Quorums (not less than one-half the membership where the operating staff does not
contribute a majority).

C. Dissemination, review, and approval of minutes.

d. Use of subgroups.

12.2.3 Review Function

The responsibilities of the Reactor Safeguards Committee to shall include but are not limited to
review of the foliowing:

a) All new procedures (and major revisions of procedures) with safety significance

b) Proposed changes or modificaticns tc reactor facility equipment;, or systems
having safety significance

c) Proposed new (or revised) experiments, or classes of experiments, that could
affect reactivity or result in the release of radioactivity

d) Determination of whether items a) through c) involve unreviewed safety
questions, changes in the facility as designed, or changes in Technical
Specifications. :

e) Violations of Technical Specifications or the facility operating licensee
f) Violations of internal procedures or instruction having safety significance
g) Reportab’e occurrences

h) Audit reports ‘

Minor changes to procedures and experiments that do not change the intent and do not
significantly increase the potential consequences may be accomplished following review and
approval by a senior reactor operator and independently by one of the Reactor Supervisor,
Associate Director or Director. These changes should be reviewed at the next scheduled
meeting of the Reactor Oversight Committee.
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12.2.4 Audit Function

The audit function shall be a selected examination of operating records, logs, or other
documents. Audits will be by a Reactor Oversight Committee member or by an individual
appointed by the committee to perform the audit. The audit should be by any individual not
directly responsible for the records and may include discussions with cognizant personnel or
observation of operations. The following items shall be audited and a report made within 3
months to the Director and Reactor Committee:

a. Conformance of facility operations with license and technical specifications at least once
each calendar year.

b. Results of actions to correct deficiencies that may occur in reactor facility equipment,
structures, systems, or methods of operation that affect safety at least once per
calendar year.

C. Function of the retraining and requalification program for reactor operators at least
once every other calendar year.

d. The reactor facility emergency plan and physical security plan, and implementing
procedures at least once every other year.

12.3 PROCEDURES

Written procedures shall govern many of the activities associated with reactor operation.
Activities subject to written procedures will include:

a) Startup, operation, and shutdown of the reactor

b) Fuel loading, unloading, and movement within the reactor.

c) Control rod removal or replacement. -

d) Routine maintenance, testing, and calibration of cbntrol rod drives and other systems

that could have an effect on reactor safety.

e) Administrative controls for operations, maintenance, conduct of experiments, and
conduct of tours of the Reactor Facility.

f) Implementing procedures for the Emergency Plan or Physical Security Plan.

Written procedures shall also govern:

a) Personnel radiation protection, in accordance with the Radiation Protection Program as
indicated in Chapter 11.
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b) Administrative controls for operations and maintenance
c) Administrative controls for the conduct of irradiations and experiments that could affect

core safety or reactivity

A master Procedure Control procedure specifies the process for creating, changing, editing, and
distributing procedures. Preparation of the procedures and minor modifications of the
procedures will be by certified operators. Substantive changes or major modifications to
procedures, and new prepared procedures will be submitted to the Reactor Oversight
Committee for review and approval. Temporary deviations from the procedures may be made
by the reactor supervisor or designated senior operator provided changes of substance are
reported for review and approval.

Proposed experiments will be submitted to the reactor oversight committee for review and
approval of the experiment and its safety analysis’, as indicated in Chapter 10. Substantive
changes to approved experiments will require re-approvai while insignificant changes that do
not alter experiment safety may be approved by a senior operator and independently one of
the following, Reactor Supervisor, Associate Director, or Director. Experiments will be approved
first as proposed experiments for one time application, and subsequently, as approved
experiments for repeated applications following a review of the results and experience of the
initial experiment implementation.

12.4 REQUIRED ACTIONS

This section lists the actions required in the event of certain occurrences.
12.4.1 Safety Limit Violation

In the event that a Safety Limit is not met,

a. The reactor shall be shutdown, and reactor operations secured.
The Reactor Supervisor, Asscciate Director, and Director shall be notifiea
c. The safety limit violation shall be reported to the Nuclear Regulatory Commission within
24 hours by teiephone, confirmed via written statement by emaii, fax or telegraph
d. A safety limit violation report shall be prepared within 14 days of the event to describe:
1. Applicable circumstances leading to the violation inciuding (where known) cause and
contributing factors

7 ANSI/ANS 15.6, op. cit.
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2. Effect of the violation on reactor facility components, systems, and structures
3. Effect of the violation on the health and safety of the personnel and the public
4. Corrective action taken to prevent recurrence

e. The Reactor Oversight Committee shall review the report and any followup reports

f. The report and any followup reports shall be submitted to the Nuclear Regulatory
Commission.

g. Operations shall not resume until the USNRC approves resumption.

12.4.2 Release of Radioactivity Above Allowable Limits

Actions to be taken in the case of release of radioactivity from the site above allowable limits
shall include a return to normal operation or reactor shutdown until authorized by
management if necessary to correct the occurrence. A prompt report to management and
license authority shall be made. A review of the event by the Reactor Oversight Committee
should occur at the next scheduled meeting. Prompt reporting of the event shall be by
telephone and confirmed by written correspondence within 24 hours. A written follow up
report is to be submitted within 14 days.

12.4.3 Other Reportable Occurrences

In the event of a reportable occurrence, as defined in the Technical Specifications, and in
addition to the reporting requirements,

a. The Reactor Supervisor, the Associate Director and the Director shall be notified

b. If a reactor shutdown is required, resumption of normal operations shall be
authorized by the Associate Director or Director

c. The event shall be reviewed by the Reactor Oversight Committee during a normally
scheduled meeting

12.5 REPORTS

This section describes the reports required to NRC, including report content, timing of reports,
and report format. Refer to section 12.4 above for the reporting requirements for safety limit
violations, radioactivity releases above allowabie limits, and reportable occurrences. All written
reports shall be sent within prescribed intervals to the United States Nuclear Regulatory
Commission, Washington, D.C., 20555, Attn: Document Control Desk.
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12.5.1 Operating Reports

Routine annual reports covering the activities of the reacter facilicy during the previous
calendar year shall be submitted to licensing authorities within three menths following the end
of each prescribed year. Each annual operating report shall include the following information:

A narrative summary of reactor operating experience inciuding the energy produced by
the reactor or the hours the reactor was critical, or both.

The unscheduled shutdowns including, where applicable, corrective action taken to
preclude recurrence.

Tabulation of major preventive and corrective maintenance cperations having safety
significance.

Tabulation of major changes in the reactor facility and procedures, and tabulation of
new tests or experiments, or both, that are significantly different from those performed
previously, including conclusions that no new or unanalyzed safety questions were
identified.

A summary of the nature and amount of radicactive effluents released or discharged to
the environs beyond the effective control of the owner-operator as determined at or
before the point of such release or discharge. The summary shall include, to the extent
practicable, an estimate of individual radionuclides present in the effluent. If the
estimated average release after dilution or diffusion is less than 25% of the
concentration allowed or recommended, a statement to this effect is sufficient.

exposures are greater than 25% of that allowed or recommended.

12.5.2 Other or Special Reports

A written report within 30 days to the chartering or licensing authorities of:

a.

b

Permanent changes in the facility organization involving Director or Supervisor.

Significant changes in the transient or accident analysis as described in the Safety
Analysis Report.
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12.6. RECORDS

Records of the following activities shall be maintained and retained for the periods specified
below®. The records may be in the form of logs, data sheets, electronic files, or other suitable
forms. The required information may be contained in single or multiple records, or a
combination thereof.

12.6.1. Lifetime Records
Lifetime records are records to be retained for the lifetime of the reactor facility. (Note:

Applicable annual reports, if they contain all of the required information, may be used as
records in this section.)

a. Gaseous and liquid radioactive effluents released to the environs.

b. Offsite environmental monitoring surveys required by Technical Specifications.
c. Events that impact or effect decommissioning of the facility.

d. Radiation exposure for all personnel monitored.

e. Updated drawings of the reactor facility.

12.6.2 Five Year Period |

Records to be retained for a period of at least five years or for the life of the component
involved whichever is shorter.

a. Normai reactor facility operaticn (supporting documents such as checklists, log sheets,
etc. shall be maintained for a period of at least one year).

b. Principal maintenance operations.

G Reportable occurrences.

d.  Surveillance activities required by technical specifications.

e. Reactor facility radiation and contamination surveys where required by applicable
regulations. '

8 "Records and Reports for Research Reactors”, ANSI/ANS - 15.3-1974 (N399).

Page 12-16




THE UNIVERSITY OF TEXAS TRIGA || RESEARCH REACTOR .’g@" n“l 01/2012
SAFETY ANALYSIS REPORT, CHAPTER 12 %e°®

£ Experiments performed with the reactor. .

ot Fuel inventories, receipts, and shipments.

his Approved changes in operating procedures.

: Records of meeting and audit reports of the review and audit group.
12.6.3 One Training Cycle

Training records to be retained for at least one license cycle are the requalification records of
licensed operations personnel. Records of the most recent complete cycle shall be maintained
at all times the individual is employed.

12.7 EMERGENCY PLANNING

Emergency planning is guided by an NRC approved Emergency Plan following the general
guidance set forth in ANSI/ ANS15.16, Emergency Planning for Research Reactors. The plan
specifies two action levels, the first level being a locally defined Non-Reactor Specific Event,
and the second level being the lowest level FEMA classification, a Notification of Unusual
Event. Procedures reviewed and approved by the reactor Oversight Committee are established
to manage implementation of emergency response. :

12.8 SECURITY PLANNING

Security planning is guided by an NRC approved Security Plan. The plan incorporates
compensatory measures implemented following security posture changes initiated post 9/11.
The Plan and portions of the procedures are classified as Safeguards Information. Security
procedures implementing the plan, approved by the Reactor Oversight Committee, are
established. :

12.9 QUALITY ASSURANCE

Objectives of quality assurance (QA) may be divided into twe major goals. First is the goal of
safe operation of equipment and activities to prevent or mitigate an impact on public health
and safety. Second is the reliab!e operation cf equipment and activities associated with
education and research functions of the University. The risk or potential release of radioactive
materials is the primary impact on public health and safety, and may be divided into direct risks
and indirect risks. Direct risks are activities such as waste disposal, fuel transport and
decommissioning that introduce radioactive materials into the public domain. indirect risks are
accident conditions created by normal or abnormal operating conditions that generate the
potential or actual release of radioactive materials from the controlled areas of a facility.
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Quality assurance program procedures have been developed that apply to items or activities
determined to be safety-related follows the guidelines of Reg. Guide 2.5° °. Specific
procedures apply to fuel shipment and receipt, a general procedure guides unspecified safety
related activities.

12.10. OPERATOR REQUALIFICATION

Regulatory requirements and standards provide guidance for requalification training. Specific
regulatory requirements are found in 10CFR55 for the licensing of operators and senior
operators with regulations for requalification set forth in section 55.59. Standards for the
selection and training of facility personnel and reactor operators are available. Specific
regulations in the form of two sets of license conditions also apply to the facility personnel and
reactor operators. One set of conditions for the facility license, 10CFR 50.54, applies to facility
personnel. The other set of conditions for individual licenses, 10CFR 55.53 applies to operators
and senior operators.

An NRC approved UT TRIGA Requalification Plan is used to maintain training and qualification of
reactor operators and senior reactor operators. License qualification by written and operating
test, and license issuance or removal, are the responsibility of the U.S. Nuclear Regulatory
Commission. No rights of the license may be assigned or otherwise transferred and the
licensee is subject to and shall observe all rules, regulations and orders of the Commission.
Requalification training maintains the skills and knowledge of operators and senior operators
during the period of the license. Training also provides for the initial license qualification.

Active status of any licensee requires successful participation in the UT Operator Requalification
program. A process is in place to manage re-establishment of active status where conditions of
an active license status are not met.

The program addresses training by lectures, instruction, discussion and self-study. The program
addresses training topics. The program establishes requirement for a biennial schedule of

activities. The program addresses on the job training. The program requires:

a. Observation at least once each year of a satisfactory understanding of the reactivity
control system and knowledge of operating procedures.

b. Each operator or senior operator will review facility design changes, procedure changes
and license changes as they occur or once each 6 to 8 months.

c. A review of the contents of abnormal and emergency procedures will be done by each

? "Quality Assurance Requirements for Research Reactors", Nuclear Regulatory Guide 2.5 (77/05).

' "Quality Assurance Program Requirements for Research Reactors,” ANSI/ANS - 15.8 - 1976 (N402).
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operator or senior operator at 6 to 8 month intervals so that at least 3 reviews occur
during the two year training cycle.

The program addresses performance evaluation of on annual examination and periodic

observations, including methods to address deficiencies identified ir evaluation. The program
addresses records to be generated, including required information and retention schedule.

12.11 STARTUP PROGRAM

Startup and testing of the Balcones Research Center TRIGA facility was completed in 1992,
therefore a startup plan is not applicable.

12.12 ENVIRONMENTAL REPCRT

The Environmental Report is provided as a separate document.
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1. DEFINITIONS

The following frequently used terms are defined to aid in the uniform interpretation of
these specifications. Capitalization is used in the body of the Technical Specnﬁcatlons to
. |dent|fy defined terms.

ACTION

ANNUAL

BIENNIAL

CHANNEL

CHANNEL
CALIBRATION

CHANNEL CHECK

Actions are steps to be accomplished in the event a required
condition identified in a “Specification” section is not met, as stated
in the “Condition” column of “Actions.” - ‘

In using Action Statements, the following guidance applies:

¢ Where multiple conditions exist in an LCO, actions are linked to
the failure to meet a "Specnﬂcatson" ”Condlt:on by letters and
number

e Where multiple action steps are required to address a
condition, COMPLETION TIME for each act on is hnked to the
action by letter and number.

e AND in an Action Statement means all linked steps need to be
performed to complete the action; OR indicates options and
alternatives, only one item needs to be performed to complete
the action.

e [f a “Condition” exists, the “Action” consists of completing all
steps associated with the selected option (if applicable) unless
the “Condition” is corrected prior to completion of the steps.

12 months, not to exceed 15 months.

Every two years, not to exceed a 30 month interval.

A channel is the combination of sensor, line, amplifier, and output
devices that are connected for the purpose of measuring the value
of a parameter.

A channel calibration is an adjustment of the channel so that its
output responds, with acceptable range and accuracy, to known
values of the parameter that the channel measures. '

A channel check is a qualitative verification of acceptable

performance by observation of channel behavior. This verification
shall include comparison of the channel with expected values, other
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CHANNEL TEST

CONFINEMENT

CONFINEMENT -

ISOLATION

CONTROL ROD
(STANDARD)

CONTROLROD .

(TRANSIENT)-

DAILY
ENSURE

EXCESS. .
REACTIVITY

EXPERIMENT

01/2012

independent channels, or other methods of measuring the same
variable where possible.

A channel test is the introduction of an mput signal into a channel

. to venfy that it is operable

- NOTE:
A functlonal test of operability is o channel test.

The enclosure which controis the movement of air into and out of
the reactor bay through a controlled path.

Condition for reactor bay ventilation where:.

- (1) dampers controlling confinement ventilation are closed, and

(2) confinement ventilation fans are secured
(3) the reactor bay fume/sort hood fans are secured
(4) the reactor bay fume/sort hood dampers are closed

- The purge system may be operated in manual override

i

A standard controlfod_ (stainless steel clad, borated graphite, B4C

. powder, or boron and .its compounds in solid form with a fuel
- follower) is cne having an electric induction or stepper motor drive

coupled to:the control rod by an electromagnet with scram
capability. ‘ :

-« A transient control: rod: {aluminum:.clad, borated. graphite, B4C

~ powder,; or boren and its compounds in solid form foilowed by air
or aluminum) is one that is pneumatically coupled to the control
rod drive, is capable of initiating a power pulse, is operated by a

-~ -motor drive, and/or air pressure operated and has scram capability.

B

Prior to initial operation each calendar day (when the reactor is

operated), or before an operation extending more than 1 day

- Verify existence of specified condition or-(if condition”does not
= meet criteria) take action necessary to meet condition

That amount of reactivity above the\'criticalzcondition which would
exist if all the control rods were moved te the maximum positive
reactivity condition

An EXPERIMENT isr-(l') any apparatus, device, or material placed in

the reactor core region (in an EXPERIMENTAL FACILITY associated
with the reactor, or in line with a beam of radiation emanating from

TS-6
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EXPERIMENTAL
FACILITY

IMMEDIATE

INITIAL STARTUP

INTSTRUMENTED
FUEL ELEMENT .

LIMITING
CONDITION FOR

OPERATION (LCO)

LIMITING SAFETY

SYSTEM SETTING ..

(LSSS)

MEASURED
VALUE

the reactor) or (2) any in-core operatlon designed to measure
reactor characteristics.

Experimental facilities are the beamports, pneumatic transfer
systems, central thimble, rotary specimer: rack, and displacement
of fuel element positions used for EXPERIMENTS (single-element
positions and the multiple element positions fabricated in the
upper grid plate displacing 3, 6 or 7 elements).

- Without delay, and not exceeding one hour.

_ NOTE:
IMMEDIATE permits activities to restore required conditions for up
to one hour; this does not permit or imply either deferring or
postponing action

A reactor startup and approach to power following:

‘1  Modifications to reactor safety or contrci rod drive systems,

2 Fuel element or control rod relocations or mstallatlons WIthln
the reactor core region, : '
Relocation or instaliation of any experiment in the core region -

- with a reactivity worth of greater than cne dollar, or
4 - Recovery from an unscheduied {a) shutdown or (b) significant
power reductions.

o

~ An instrumented fuel element (IFE)-is & stainless steel clad fuel

element containing three sheathed thermoeouples embedded in

the fuel element

‘The lowest functional -capability - or * performance levels of

equipment required for safe operation of the facility.

Settings for automatic protective devices related to those variables
having significant safety functions.” Where a limiting safety system

. setting is spacified for a variable on which a SAFETY LIMIT placed,

the setting shall be chosen so that the automatic protective action

- will correct the abnorma! situaticn before a SAFETY L.MIT is
. exceeded. ‘ :

The measured value of a parameter is the value as mducated at the
output of a MEASURING CHANNEL. :
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MONTHLY

MOVABLE
EXPERIMENT

OPERABLE

30 days, not to excead 6 weeks.

A MOVABLE EXPERIMENT is one the EXPERIMENT may be moved
into, out-of or near the reactor while the reactor is OPERATING.

Asystemorcomponent is OPERABLE when it is capable of

 performing its intended function in a normal manner

OPERATING

PULSE MODE

QUARTERLY

REACTOR SAFETY
SYSTEM

REACTOR " °
SECURED MODE

01/2012

A system or component i‘gi"(")'”PERATIN‘G when it is performing its
intended function.

’ Th"e';reactor is in the PULSE MODE when the key switch is in the

“on” position, the reactor mode._ selection switch is in the pulse
position and the reactor dlsplay mdlcates pulse mode.
NOTE:

In the PULSE MODE, reactor power may be increased on a period of .

much less than /second by motlon of the transient control rod.
3 months, not to eicée&‘i:mp_r_\ths

The REACTOR SAFETY SYSTEM is that combination of MEASURING

_CHANNELS and associated circuitry that is. designed to initiate a
‘reactor scram or that provrdes mformatron that requires manual
‘ protectrve actron to be mntrated '

The reactor is secured when the condrtlons of either item (1) or

item (2) are satisfied:

(1) There is |nsuffIC|ent moderator or |nsuffIC|ent fissile materlal

in the reactor to attain crltrcallty under optimum available
...,.conditions of moderation and reflection

(2) . Al of the following:. .

a. Atleast tihr'ee 'cfo:n"trol' rod’.s:ere fully inserted

B b.‘_ 4‘ 'The console key |< |t the OFF posrtron and the key is
. removed from the lock

‘¢ No work is in progress mvolvrng core fuel, core
structure, installed control rods, or control rod drives
(unless the drive is physrcally decoupled from the
control rod)



REACTOR
SHUTDOWN

REFERENCE CORE
CONDITION

SAFETY CHANNEL

SAFETY LIMITS

SECURED
EXPERIMENT

SHALL
(SHALL NGT)

SEMIANNUAL

SHUTDOWN
MARGIN

STANDARD FUEL
ELEMENT

'performeo)

UT TRIGA Il TECHNICAL SPECIFICATIONS

d. No experiments are being moved or serviced that
have, on movement, a reactivity worth greater than
$1.00

The reactor is shutdown if it is subcritical by at least the minimum.
required amount of reactivity (SHUTDOWN MARGIN) in the
REFERENCE CORE CONDITION with the reactivity worth of all
experiments included.

The condition of the core when it is at ambient temperature (cold)
an‘d the_reactivity worth of xenon is negligible (<$0.30)

A safety channeiis a MEASURING CHANNEL in the REACTOR SAFETY
SYSTEM '

Limits on important process variabies which are found to be
recessary to protect reasonably the integrity of the principal
barriers (i.e., fuel element cladding) which guard against the
uncontrolled reiease of radioactivity. The principal barrier is the

fuel element cladding. _

A secured EXPERIMENT is an EXPERIMENT heid firmly in place by a
mechanical device or by gzr'avity’vproviding that the weight of the
EXPERIMENT is such that it canhot be moved by forces (1) normal
to the operating environment of the experlment or (2) that might

“result from credibie failures.

Indlcates SpeCIerd actlon |s reqmred/(or required not to be
Every six months; with intervals not greater than 7 % months

The shutdown mal‘gi'n”'is:'th'é minimum shutdown reactivity
necessary to provnde confidence that the reactor can be made

subcritical by means of the control and safety systems, starting
from any permissible operating condition (the highest worth

" MOVEABLE EXPERIMENT in its most positive reactive state, each

SECURED EXPERIMENT in its most reactive state), with the most
reactive rod in the most reactive position, and that the reactor will
remam suocrltlcal without further operator action.

‘A standard fuel element is a single TRIGA element of standard type,

U-ZrH clad in stainless steel with nominal hydrogen to zirconium
ratio of 1.6.
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STEADY-STATE
MODE

TECHNICAL

SPECIFICATION

VIOLATION

WEEKLY

01/2012

The reactor is in the steady-state mode when the key switch is in
the “on” position, the reactor mode selector pushbutton switch has
requested either the manual, automatic, or square wave position
and the reactor display indicates manUaI, automatic, or square
wave.

(1) A violation of 2 SAFETY LIMIT occurs when the SAFETY LIMIT
value is exceeded. . S

(2) A violation of a Limiting Safety‘System Setting or Limiting
Condition for Operation) occurs when a “Condition” exists
which does not meet a “Specification” and the corresponding
“Action” has not been met within.the required “Completion
Time.”

A violation has not occurred if the “Action” statement of (1) an
LSSS or LCO is completed or (2) the “Specification” is restored

" within the prescribed “Completion Time,”

. .. NoTE o
“Condition,” “Specification,” “Action,” and “Completion Time” refer
to applicable titles of sections in individual Technical Specifications

7 days, not to exceed 10 days

TS-10
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2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 Fuel Element Temperature SAFETY LIMIT

2.1.1 Applicability

Specification A and B apply with the reactor in STEADY STATE MODE, REACTOR
SHUTDOWN condition, REACTOR SECURED MODE and the PULSE MODE; specification B
applies in STEADY STATE MODE.

2.1.2 Objective

This SAFETY LIMIT ensures fuel eiement cladding integrity

2.1.3 Specification

Stainless steei clad, high-hydride fuel element temperature SHALL NOT exceed
1150°C.

B | Steady state fuel temperature shall not exceed 750°C.

2.1.4 Actions
CONDITION REQUIRED ACTION COMPLETION TIME
A. Stainless steel clad, A. ENSURE SHUTDOWN
high-hydride fuel condition
element temperature AND P ISR R
exceeds 1150°C. Report per Section 6.8
B. ENSURE SHUTDOWN
B. Fuel temperature -
condition

exceeds 750°C in B. IMMEDIATE

steady state conditions AND
Y Report per Section 6.8

2.1.5 Bases

Safety Analysis Report Chapter 4 (4.2.1 B) identifies design and operating constraints for
TRIGA fuel that will ensure cladding integrity is not challenged.

NUREG 1282 identifies the SAFETY LIMIT for the high-hydride (ZrH; ¢) fuel elements with
stainless steel cladding based on the stress in the cladding (resulting from the hydrogen
pressure from the dissociation of the zirconium hydride). This stress will remain below
the yield strength of the stainless steel cladding with fuel temperatures below 1150°C.
A change in yield strength occurs for stainless steel cladding temperatures of 500°C, but

TS-14 G1/2012




TECHNICAL SPECIFICATIONS

there is no scenario for fuel cladding to achieve 500°C while submerged or in air;
consequently the SAFETY LIMIT during reactor operations is 1150°C.

Therefore, the important process variable for a TRIGA reactor is the fuel element
temperature. This parameter is well suited as a single specification, and it is readily
measured. During operation, fission product gases and dissociation of the hydrogen and
zirconium builds up gas inventory in internal components and spaces of the fuel
elements. Fuel temperature acting on these gases controls fuel element internal
pressure.- Limiting the maximum ternperature prevents excessive internal pressures
that could be generated by heating these gases.

Fuel growth and deformation can occur during normal operations, as described in
Chapter 4 (4.2.1 Z). Damage. mechanisms include fission recoils and fission gases,
strongly influenced by thermal gradients. Limiting steady state operating fuel
temperature to less than 750°C limits potential fuel growth.

0172012 T5-12
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2.2 Limiting Safety System Settings (LSSS)

2.2.1 Applicability

This specification applies when the reactor in STEADY STATE MODE

2.2.2 Objective |

The objective of this specification is to ensure the SAFETY LIMIT is not exceeded.

2.2.3 Specifications

A | Power level SHALL NOT exceed 1100 kW (th) in STEADY STATE MODE of operation

B | Instrumented elements in the B or C ring SHALL indicate less than 550°C

2.2.4 Actions
CONDITION REQUIRED ACTION COMPLETION TIME
A.1 Reduce power to less than AL IMMEDIATE
1100 kW (th)
A. Steady state power
level exceeds 1100 kW OR
(th)
A.2. ENSURE REACTOR
SHUTDOWN condition A2, IMMEDIATE
B.1. ENSURE REACTOR B.2. IMMEDIATE
B. AnINTSTRUMENTED SHUTDOWN condition
FUEL ELEMENT in the B
or C ring indicates OR
greater than 550°C
B.2 VERIFY the MEASURED B.2 IMMEDIATE
VALUE is not correct
2.2.5 Bases

Analysis in SAR Chapter 4 (4.6 B) demonstrates that if operating thermal (th) power is
1100 kW, the maximum steady state fuel temperature is less than the SAFETY LIMIT for
steady state operations by a large margin. For normal pool temperature, calculations in
Chapter 4 demonstrate that the heat flux of the hottest area of the fuel rod generating
the highest power level in the core during operations is less than the critical heat flux by
a large margin up to the maximum permitted cooling temperatures; margin remains
even at temperatures approaching bulk boiling for atmospheric conditions. Therefore,
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steady state operations at a maximum of 1100 kW meet requirements for safe
operation with respect to maximum fuel temperature and thermal hydraulics by a wide
margin. Steady state operation of 1100 kW was assumed in analyzing the loss of
cooling and maximum hypothetical accidents. The analysis assumptions are protected
by assuring that the maximum steady state operating power level is 1100 kW.

The actual safety system setting will be chosen to ensure that a scram will occur at a
level that does not exceed 1,100 kW.

Instrumented fuel element temperatures less than 550°C ensures the SAFETY LIMIT on
fuel temperature is met. '

01/2012 TS-14
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3. LIMITING CONDITIONS FOR OPERATION (LCO)

3.1 Core Reactivity

3.1.1 Applicability

These specifications are required prior to entering STEADY STATE MODE or PULSING
MODE in OPERATING conditions; reactivity limits on experiments are specified in

Section 3.8.

3.1.2 Objective

This LCO ensures the reactivity control system is OPERABLE, and that an accidental or
inadvertent pulse does not result in exceeding the SAFETY LIMIT.

3.1.3 Specification

The maximum available core reactivity (EXCESS REACTIVITY) with all control rods
fully withdrawn does not exceed 4.9% Ak/k ($7.00) when:

A 1. REFERENCE CORE CONDITIONS exists
2. No MOVEABLE EXPERIMENTS with net-negative reactivity worth are in
place
B SHUTDOWN MARGIN in REFERENCE CORE CONDITIONS is more than 0.2% Ak/k
(50.29)
3.1.4 Actions
CONDITION REQUIRED ACTION COMPLETION TIME
A.1 ENSURE REACTOR A.1 IMMEDIATE

A. Reactivity with all control PR T
rods fully withdrawn AND
exceeds 4.9% Ak/k
(57.00) A.2 Configure reactor to A.2 Prior to continued
meet LCO operations
iS-15 01/2012
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B.1.a ENSURE operable B.1 IMMEDIATE
. control rods are fully
.+ . inserted

AND
B.1.b Secure electrical

power to the control
rod circuits (magnet

B. The reactor is not or motor power)
subcritical by more than B.2 Prior to continued
0.2% Ak/k (50.29) under AND : operations

specified conditions

B.1.c Secure all work on
in-core experiments
or installed control
rod drives

AND

B.2 Configure reactor to
meet LCO

3.1.5 Bases

The stated value for excess reactivity was used in establishing core conditions for
calculations in SAR Chapter 13 (13.4) to demonstrate fuel temperature limits are met
during potential accident scenarios under extremely conservative conditions of analysis.
Since the fundamental protection for the UT reactor is the maximum power level and
fuel temperature that can be achieved with the available positive core reactivity,
experiments with positive reactivity are included in determining excess reactivity. Since
experiments with negative reactivity will increase available reactivity if they are
removed during operation, they are not credited in determining excess reactivity.

Analysis shows that at the limiting pool water temperature and zero power, fuel
temperature approaches 950°C with a reactivity addition of $5.94, and 1050°C with a
reactivity addition of $5.66, while a $4.00 reactivity addition results in peak fuel
temperature of about 770°C. If the pulse occurs with the reactor operating at 880 MW,
a $4.00 reactivity insertion results in peak fuel temperature of 930°C; this is only 3%
below the SAFETY LIMIT for cladding with temperature greater than 500°C, but is well
below the SAFETY LIMIT when cladding temperature is less than 500°C. Since the
cladding temperature is shown to be less than 500°C with the reactor operating in
Chapter 4, worst-case steady state operatiqn at 880 kW leads to a maximum fuel
temperature well below the SAFETY LIMIT.
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The limiting SHUTDOWN MARGIN is necessary so that the reactor can be shut down
from any operating condition, and will remain shutdown after cool down and xenon
decay, even if one control rod (including the transient control rod) should remain in the

fully withdrawn position. Analysis in Chapter 4 (4.5.1) demonstrates the capability of the
control rods to meet this requirement.
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3.2 PULSED MODE Operations

3.2.1 Applicability

These specifications apply to operation of thve reactor in the PULSE MODE..
3.2.2 Obijective |

This Limiting Condition for Operation prevents fuel temperature SAFETY LIMIT from
being exceeded durmg PULSE MODE operataon ' - :

3.2.3 Specification

A The transient rod drlve is positioned for reactivity msertlon (upon W|thdrawal)
less than or equal to 2.8% &k ($4 00)
3.2.4 Actions

CONDITION : - REQUIRED ACTION COMPLETION TIME
| A.1 Position the transient rod -A.1LIMMEDIATE
-:drive for pulse rod worth
* less than or equal to $4 00

A. With all stainless steel

- clad fuel elements, the
worth of the pulse rod in
the transient rod drive
position is greater than
$4.00 in the PULSE
MODE

"OR .
OR '

A.2 Place reactor in.STEADY. - -~ |'A.2 IMMEDIATE -

STATE MODE

3.2.5 Bases. .o ooy oL

The value for pulsed reactivity with all stainless steel elements.in.the core was used in
establishing core conditions for calculations in SAR Chapter 13 (13.4) that demonstrate
fuel temperature limits are met during potential accident scenarios under extremely
conservative conditions of analysis.
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3.3 MEASURING CHANNELS

3.3.1 Applicability

This specification applies to the reactor MEASURING CHANNELS during STEADY STATE
MODE and PULSE MODE operations.

3.3.2 Objective-

The objective is to require that sufficient information is available to the operator to
ensure safe operation of the reactor

3.3.3 Specifications

A | The MEASURING CHANNELS specified in TABLE 1 SHALL be OPERATING

B | The neutron count rate on the startup channel is greater 2 mw
TABLE 1: MINIMUM MEASURING CHANNEL COMPLEMENT
. Do * Minimum Number Operable
MEASURING CHANNEL S ;TEADY STATE  PULSE MODE
: - MODE - _ e
Reactor power level™ - . o S 2 A
Primary Pool Water Temperature 1 1
Fuel Temperature 1 1
Pool area radiation monitor? 1 1
Lower or imiddle level area monitort? - . T B 1
Argon 41 effluent monltor[?’] 1 1

Partlculate air continuous air momtor 1 1

NOTE[1]: One “Startup Channel” required to have range that indicates <10 W
NOTE[2]: High-level alarms audible in the control room may be used
NuTE[S] When the auxmary pungc .,ystn'n Y operatmg 2
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3.3.4 Actions

CONDITION

REQUIRED ACTION

COMPLETION TIME

A .1 Reactor power channels
not OPERATING (min 2
for STEADY STATE, 1
PULSE MODE)

A.1.1 Restore channel to
operation

OR

A.1.2 ENSURE reactor is

A.1.1 IMMEDIATE

A.1.2 IMMEDIATE

A.2 Communications
between DAC and
control console
interrupted > 10's

OR

High voltage to reactor
safety channel (power
level) detector less than
80% of required
operating value

-SHUTDOWN
A.2.1 Establish REACTOR
SHUTDOWN condition

" AND

A.2.2 Enter REACTOR SECURED
mode " "

A.2. IMMEDIATE

A.3 Primary water
temperature, reactor ay
differential pressure or
fuel temperature -

A.3.1 Restore channel to
operation. .
A.3.2 Monitor pool water
temperature

A.3.1 IMMEDIATE

A.3.2 IMMEDIATE

" AND

CHANNEL not operable - - OR: At Ieast‘f)ncle; per hour
| A.3.3 ENSURE reactor is A.3.3.3 IMMEDIATE
SHUTDOWN
01/2012 TS-20
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CONDITION

REQUIRED ACTION

. COMPLETION TIME

A.4. Pool Area Radiation
Monitor is not
OPERATING

A.4.1 Restore MEASURING
CHANNEL "

A.4.2 ENSURE reactor is
shutdown

OR

A.4.3 ENSURE personnel are
not on the upper level

OR

A.4.4 ENSURE personnel on
upper level are using
portable survey meters to
monitor dose rates

A.4.1 IMMEDIATE

A.4.2 IMMEDIATE

A.4.3 IMMEDIATE

A.4.4 IMMEDIATE

A5 Lower or_middl'e level
area monitor is not.
OPERATING

I A.5.1 Restore MEASURING

‘CHANNEL .. ..
OR

A.5.2 ENSURE reactor is -
shutdown

oR
A.5.3 ENSURE personnel are
not in the reactor bay |

A.5.4 ENSURE personnel
entering reactor bay are
using portable survey
meters to monitor dose
rates

A.5.1 IMMEDIATE

A.5.2 IMMEDIATE

A.5.3 IMMEDIATE

A.5.4 IMMEDIATE
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REQUIRED ACTION

CONDITION COMPLETION TIME
A.6.1 Restore MEASURING A.6.1 IMMEDIATE
- CHANNEL - '
- OR

A.6. Argon monitor is not

OPERATING

A.6.2 ENSURE reactor is
shutdown - . '

OR
- radiation monitor is
-OPERATING

AND

A.6.3.b Restore MEASURING
- CHANNEL =~ '

A.6.3.a ENSURE -continuous air

A.6.2. IMMEDIATE

A.6.3.a. IMMEDIATE

A.6.3.b Within 30
working days

A.7 Continuous particulate
~_air radiation monitor is
~ ' not OPERATING

s

A.7.1 Restore MEASURING

| = cHANNEL

OR "

‘A.7.2 ENSURE reactoris - - -
shutdown

©OR e

1

.- monitor radiation. -

A.7.1 IMMEDIATE
- A7.2. IMMEDIATE

o e | A7.3.8. IMMEDIATE
A.7.3.a ENSURE Argondl. -~ .o -~ 00

monitor is OPERATING
Gty CAND S
R T -A.7:3.b-Within 30
1 A.7.3.b Restore MEASURING * |- working days
CHANNEL . ' S )
B : B.1 Do nct perform areactor' | B.1 IMMEDIATE
B. Theneutron count rate startup B AR
on the startup channel . OR

- is not greater than x10”

B.2 Perform a neutron-source’

‘8.2 IMMEDIATE

% - - check-on the startup -
channel prior to startup
01/2012 T8-22
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3.3.5 Bases

Maximum steady state power level is 1100 kW; neutron detectors measure reactor
power level. Chapter 4 and 13 discuss normal and accident heat removal capabilities.
Chapter 7 discusses radiation detection and momtorlng systems, and neutron and
power level detection systems.

Communications between the digital acquisition system and the control console
computer is monitored by a periodic signal. If the periodic signal stops, the control
system initiates a SCRAM.

According to General Atdmics, detector voltages less than 80% of required operating
value do not provide reliable, accurate nuclear instrumentation. Therefore, if operating
voltage falls below the minimum value the power level channel is inoperable.

Pool water temperature indication is required to assure water temperature limits are
met, protecting primary cleanup resin integrity. Analysis in Chapter 4 and 13 assume a
maximum fuel temperature based on protection of resin integrity. Fuel temperature
indication provides a means of observing that.the SAFETY LIMITS are met.

The upper and lower level area radiation monitors provide information about radiation
hazards in the reactor bay. A loss of reactor pool water (Chapter 13), changes in
shielding effectiveness (Chapter 11), and releases of radioactive material to the
restricted area (Chapter 11) that could cause changes in radiation levels within the
reactor bay detectable by these monitors. Portable survey instruments will detect
changes in radiation levels. -

The air monitors (continuous particulate air- and argon radiation- monitbr’)' provide
"indication  of- airborne . contaminants in the reactor bay. These channels provide
evidence of fuel element failure on-independent:channels; the partlculate air monitor
gas has maximum sensitivity to lodlne and particulate activity, while the argon channel
detects noble gas. SRTERE S

Permitting operation using a single channel of atmospheric monitoring will
reduce unnecessary shutdowns while maintaining the ability to detect abnormal
conditions as.they develop. - Relative- indications ensure discharges are routine;
abnormal indications trigger mvestuga’uon or action to prevent the release of radioactive
material to the surrounding - environment. - Ensuring the alternate airborne
contamination monitor is functioning during cutages of one system provides the
contamination monitoring required for detecting abnormal. conditions. Limiting the
outage for a single unit to 2 maximum of 3C days ensures radioactive atmospheric
contaminarits are monitored while permitting maintenance and repair outages on the
other system. X
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SAR Chapter 13 discusses inventories and releases of radioactive material from
fuel element failure into the reactor bay, and to the environment. Particulate and noble
gas channels monitor more routine: discharges. SAR Chapter 11 discusses routine
discharges of radioactive gasses generated from normal operations into the reactor bay
and into the environment. SAR Chapters 3 and 9 identifies design bases for the
confinement and ventilation system. SAR Chapter 7 discusses air-monitoring systems.
The 30 day interval is selected as adequate to accomplish- complex repairs, and limited
enough that with one system functional there is no significant chance that the system
will fail during a period that requires detection of airborne radioactivity.

Experience has shown that subcritical multiplication with the neutron source used in the
reactor does not provide enough neutron flux to correspond to an indicated power level
of 2x107 %. Therefore an indicated power of 2x107 % (or 2 mWw) or more indicates
operating in a potential critical condition, and at least one neutron channel is required
with sensitivity at a neutron flux level corresponding to reactor power levels less than
2x107 % (“Startup Channel”). If the indicated neutron level is less than the minimum
sensitivity for the channel, a neutron source will be used to determine that the channels
is responding to neutrons to ensure that the channel is functioning prior to startup.
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3.4  Safety Channel and Control Rod Operability
3.4.1 Applicability

This specification applies to the reactor MEASURING Channels during STEADY STATE
MODE and PULSE MODE operations. k: ' ! '

3.4.2 Objective
The objectives are to require the minimum number of REACTOR SAFETY SYSTEM
channels that must be OPERABLE in order to ensure that the fuel temperature SAFETY

LIMIT is not exceeded, and to ensure prompt shutdown in the event of a scram signal.

3.4.3 Specifications

A | The SAFETY SYSTEM CHANNELS specified in TABLE 2 are OPERABLE

CONTROL RODS (STANDARD) are capable of full insertion from the fully
withdrawn position in less than 1 sec.

TABLE 2: REQUIRED SAFETY SYSTEM CHANNELS

Minimum Function Required OPERATING
Safety System Number Mode
Channel or Operable STEADY PULSE
Interlock STATE MODE
MODE
Beactor power 2 Scram YES NA
level
Manual scram bar 1 Scram YES YES
Fuel Temperature 1 Scram YES YE>
Pool water level 1 Scram YES YES
CONTROL ROD Prevent withdrawal of
(STANDARD) 1 standard rods in the NA YES
position interlock PULSE MODE
Bist v Pre\{ent ina?dv'ertent
P 1 pulsing while in YES NA
STEADY STATE MODE

NOTE [1]: The pulse rod interlock prevents air from being applied to the pulse rod unless
the transient rod is fully inserted except during pulse mode or square wave
operations.
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3.4.4 Actions

CONDITION REQUIRED ACTION COMPLETION TIME

A.1 Restore channel or Al. IMMEDIATE
A. Any required SAFETY ln-terlo'ck tp op.eratu.)n |

SYSTEM CHANNEL or OR

g;:ﬂc:;kufiunctlon is not | A2. IMMEDIATE
A.2 ENSURE reactor is
SHUTDOWN
3.4.5 Bases

The power level scram is provided to ensure that reactor operation stays within the
licensed limits of 1,100 kW, preventing abnormally high fuel temperature. The power
level scram is not credited in analysis, but provides defense in depth to assure that the
reactor is not operated in conditions beyond the assumptlons used in analysns (Chapter
4 and 13). - . :

The manual scram allows the operator to shut down the system if an unsafe or
abnormal condition occurs. © :

Fuel temperature scram assures the LSSS is met.
The pool water level scram secures operation on a loss of pool water level.

The CONTROL ROD (STANDARD) interlock function is to prevéht withdrawing control
rods (other than the pulse rod) when the reactor is in the PULSE MODE. This will ensure
the reactivity addition rate during a pulse is limited to the reactivity added by the pulse
rod.

The pulse rod interlock function prevents air from being applied to the transient rod
drive when it is withdrawn while disconnected from the control rod to prevent
inadvertent pulses during STEADY STATE MODE operations. The control rod interlock
prevents inadvertent pulses which would be likely to exceed the maximum range of the
power level instruments configured for steady state operations.
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3.5  Gaseous Effluent Control

3.5.1 Applicability -

This specification applies to gaseéus éfﬂuen-f |n STEADY STATE ‘MO‘D'E‘aha PULSEMODE
3.5.2 Obijective |

The objective is to ensure that exposures to the public resulting from gaseous effluents
released during normal operations and accident conditions are within limits and ALARA.

3.5.3 Specification

The reactor bay HVAC confinement system SHALL provide ventilation tc the

A | reactor bay when particulate continuous air monitor indicates less than 10,000
cpm . . o

The reactor bay confinement system will enter CONFINEMENT ISOLATION if the
B | particulate continuous air monitor is in-service and indicates greater than 10,000

c Auxiliary purge system SHALL exhaust from reactor bay pool and in-use -
experiment areas

Releases of Ar-41 from the reactor bay to an unrestricted environment SHALL
NOT exceed 100 Ci per year.

moyine
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3.5.4 Actions

CONDITION " REQUIRED ACTION COMPLETION TIME
A.1  ENSURE reactor is A.1 IMMEDIATE
- SHUTDOWN
OR

A. The reactor bay HVAC '
confinement ventilation
system is not OPERABLE

A.2.a ENSURE auxiliary air
purge system is
OPERATING

AND

A.2.b SECURE EXPERIMENT
operations if failure could
“result in significant
release of rad. gases or
‘aerosols. '

AND

A2.c ENSURE no irrédiétéd
fuel handing

A.2.1 IMMEDIATE

A.3.a IMMEDIATE
A.3.b IMMEDIATE

A.3.c IMMEDIATE

B The particulate
- . continuous air monitor,
. _.ls in, service and

mdlcates greater t‘hanv '.
10,000 cpm and the .

B.1 ENSURE reactor is
SHUTDOWN

v AND ¥

,. ._/!-‘- - .

-B.2 * - SECURE reactor bay

B.1 IMMEDIATE

B.1 IMMEDIATE

e ~ventilatlon ST
reactor bayconfmement i, ot
system is not in
_ CONFINEMENT . T 6ND L
ISOLAT'ON ' B.3 - SECURE thie: fume/sortlng' "
hood - gl
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CONDITION REQUIRED ACTION COMPLETION TIME

C.1 ENSURE reactor bay C.1 IMMEDIATE
' HVAC confinement
ventilation system is

OPE_RATINGn
OR
C.2.a ENSURE reactor is C.2.a IMMEDIATE
HUT
C. The auxiliary purge SHUTDOWN
system is not OPERABLE | 5 ) cecure EXPERIMENT C.2.b IMMEDIATE

operations for
EXPERIMENT with failure
modes that could result in

 the release of radioactive
gases or aerosols

C.2.c ENSURE no irradiated fuel | C.2.c IMMEDIATE
handling

D Calculated releases of Ar-
41 from the reactor bay
exhaust plenum exceed
100 Ci per year.

D. Do not operate. ' D. IMMEDIATE

355 Bases

The confinement and ventilation system.is described in Chapter 9. Routine operatlons
produce radioactive gas, principally Argon 41, in the reactor bay I the confmement
system is not functioning and the purge system is not operating, radloactlve gasses will
buildup in the reactor bay. Durlng this.interval, experiment actn}itles that mlght cause
airborne radionuclide levels to be elevated are prohibited. :

Chapter 13 addresses the maximum hypothetlcal fission product lnventory release-
Using unrealistically conservative assumptions;zconcentrations for a few nudlidés of
iodine would be in excess of occupational derived air concentrations for a matter of
hours or days. *°Sr activity available for release from fuel rods previously used at other
facilities is estimated to be at most about 4 times the ALl In either case (radio-iodine or
-Sr), there is no credible scenario for accidental inhalation or ingestion of the undiluted
nuclides that might be released from a damaged fuel element. Finally, fuel element
failure during a fuel handling accident is likely to be observed and mitigated
immediately.
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The CAP-88 (Clean Air Act Assessment Package-1988) computer model is a set of
computer programs, databases and associated utility programs for estimation of dose
and risk from radionuclide emissions to air. CAP-88 is composed of modified versions of
AIRDOS-EPA (M079) and DARTAB (ORNL5692). CAP-88 was used to analyze argon 41
effluents from the UT TRIGA reactor. Analysis shows 100 Ci per year results in a
maximum does to individuals in the effluent plume of 0.142 mrem in a year, well within
the 10CFR20 limit of 10 mrem/year for stack effluents.
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3.6 Limitations on Experiments

3.6.1 Applicability

This specification applies to operations in STEADY STATE MODE and PULSE MODE.

3.6.2 Objectives

The objective is to prevent reactivity excursions that might cause the fuel temperature
to exceed the SAFETY LIMIT (with possible resultant damage to the reactor), and the
excessive release of radioactive materials in the event of an EXPERIMENT failure

3.6.3 Specifications

The reactivity worth of any individual MOVEABLE EXPERIMENT SHALL NOT
exceed $1.00 (0.007 Ak/k)

$2.50 (0.0175 Ak/k)

The reactivity worth of any individual SECURED EXPERIMENT SHALL NOT exceed

C | The total reactivity worth of all EXPERIMENTS shall not exceed $3.00 (0.021 Ak/k)

3.6.4 Actions

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. MOVEABLE EXPERIMENT
worth is greater than
$1.00

A.1 ENSURE the reactor is
SHUTDOWN

AND

A.2 Remove the experiment

A.1 IMMEDIATE

A.2 Prior to continued
operations

B. SECURED EXPERIMENT
worth is greater than
$2.50

B.1 ENSURE the reactoris
SHUTDOWN

AND

B.2 Remove the experiment

B.1 IMMEDIATE

B.2 Prior to continued
operations

7531
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C.1 ENSURE the reactor is C.1 IMMEDIATE
SHUTDOWN
C. Total EXPERIMENT worth AND
is greater than $3.00
C.2 Remove the experiment C.2 Prior to continued
S : ’ operations
3.6.5 Bases

Chapter 13 demonstrates that puised reactivity worth less than 2.8% Ak/k (54.00) will
not challenge fuel integrity. These limits provide assurance that experiments do not
exceed the reactivity analyzed; experiment limits are established lower than analysis

limits is used to assure margin for experimental error.
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3.7 Fuel Integrity

3.7.1 Applicability

This specification applies to operations in STEADY STATE MODE and PULSE MODE.
3.7.2 Objective

The objective is to prevent the use of damaged fue! in the UT TRIGA reactor.

3.7.3 Specifications

Fuel elements in the reactor core SHALL NOT be (1) elongated more than 1/10 in.
over manufactured length OR (2) laterally bent more than 1/16 in.

Fuel elements SHALL NOT have visual indications of cladding integrity failure.

Fuel elements in the core SHALL NOT release fission products.

B. Fission products are

determined to be
leaking from fuel
elements in the core

operations

C.2.a Operate in STEADY STATE
MODE only to identify
the failed element

AND

C.2.b Remove the failed

element from service

3.7.4 Actions
CONDITION REQUIRED ACTION COMPLETION TIME
A. Any fuel element is
il/olrcm)giz:‘t.e:vzrreater tham Do not re-insert the fuel
element into the upper core | IMMEDIATE
manufactured length, or .
bent laterally greater BFid plate.
than 1/16 in.
. Fuel elements have Do insert or not re-insert the
visual indication of fuel element into the upper | IMMEDIATE
cladding integrity failure | core grid plate.
C.1 SECURE PULSE MODE C.1 IMMEDIATE

C.2.a IMMEDIATE

C.2.b When the
element is identified
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3.7.5. Bases

The above limits on the allowable distortion of a fuel element have been shown to
correspond to strains that are considerably lower than the strain expected to cause
rupture of a fuel element and have been successfully applied at TRIGA installations. Fuel
cladding integrity is important since it represents the only process barrler for fission
product release from the TRIGA reactor.

Lateral bend less than 1/16 in. in adjacent fuel elements assures that there is adequate
clearance to prevent element contact during operation.

Limiting the use of fuel elements where cladding has been challenged as specified limits
release of fission products to the minimum required for assessing fuel elements.

foeelowg
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3.8 Reactor Pool Water
3.8.1 Applicability

This specification applies to operations in STEADY STATE MODE, PULSE MODE, and
SECURED MODE.

3.8.2 Objective

The objective is to set acceptable limits on the water quality, temperature, conductivity,
and level in the reactor pool.

3.8.3 Specifications

Water temperature at the exit of the reactor pool SHALL NOT exceed 110°F
(48.9°C)

Water conductivity SHALL be less than or equal to 5 pumho/cm averaged over 1
month

C | Water level above the core SHALL be at least 6.5 m from bottom of the pool

The pressure difference between chilled water outlet from the pool heat

D exchanger and pool water inlet SHALL NOT be less than 7 kPa (1 psig)
3.8.4 Actions
CONDITION REQUIRED ACTION COMPLETION TIME
A.1 ENSURE the reactor is A.1 IMMEDIATE
SHUTDOWN
AND

A. Water temperature at
the exit of the reactor
pool exceeds 110°F
(48.9°C)

A.2 Secure flow through the A.2 IMMEDIATE
demineralizer

AND
A.3 Initiate action to reduce A.3 IMMEDIATE

water temperature to less
than 110°F
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CONDITION REQUIRED ACTION COMPLETION TIME
B.1 ENSURE the reactor is B.1 IMMEDIATE
SHUTDOWN

B. Water conductivity is

greater than 5 pmho/cm AND

B.2 Restore conductivity to less | B.2 Within 1 month
than 5 umho/cm

C. Water level above the Cl1 SEHNS;JSS x:z reactor is C.1 IMMEDIATE
core SHALL be at least
6.5 m from the bottom
of the pool for all AP
ARREANING sonnHEnS C.2 Restore water level C.2 IMMEDIATE
D.1 ENSURE the reactor is D.1 IMMEDIATE
SHUTDOWN
OR

D.2 Verify pressure differential | D.2 IMMEDIATE

D. The pressure difference is greater than 7 kPa (1 psig)

between chilled water
outlet from the pool

heat exchanger and o8
:’::r: ‘;’i;ear (';"e;'s)'ess D.3 RESTORE pressure D.3 IMMEDIATE
Pstg difference to greater than 7
kPa (1 psig)
OR
D.4 Isolate chill water D.4 IMMEDIATE
3.8.5 Bases

The resin used in the mixed bed deionizer limits the water temperature of the reactor
pool. Resin in use (as described in Section 5.4) maintains mechanical and chemical
integrity at temperatures below 110°F (48.9°C). Therefore, thermal hydraulic analysis
was conducted to a maximum pool temperature of 48.9°C, and limiting pool
temperature ensures analysis conditions are met.

Maintaining low water conductivity over a prolonged period prevents possible
corrosion, deionizer degradation, or slow leakage of fission products from degraded
cladding. Although fuel degradation does not occur over short time intervals, long-term
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integrity of the fuel is important, and a 4-week interval was selected as an appropriate
maximum time for averaging conductivity values.

For normal pool temperature, calculations in Chapter 4 assuming 8.1 and 6.5 m above
the bottom of the pool demonstrate that the heat flux of the hottest area of the fuel rod
generating the highest power level in the core during operations is less than the critical
heat flux by a large margin up to the maximum germitted cooling temperatures; margin
remains even at temperatures appreaching buik boiling for atmospheric conditions.
Therefore, pooi levels greater than €.5 m above the pool floor meet requirements for
safe operation with respect to maximum fuei temperature and thermal hydraulics by a
wide margin.

The principle contributor to radiation dose rates at the pool surface is Nitrogen 16
generated in the reactor core and dispersed in the pool. Pool surface radiation dose
rates from Nitrogen 16 with 6.5 m of water above the core are acceptable.

Therefore, a minimum pool level of 6.5 feet above the core is adequate to support the
core cooling and provide shielding.

The specified pressure difference assures that any postulated heat exchanger leakage
will not release potentially contaminated water to the chill water system.
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3.9 Retest Requirements

39.1 Appllcabahty

‘Thrs specmcatlon applles to ope’ratrons in STEADY STATE MODE and PULSE MODE.
3.9.2 Obijective

The objective is to ensure Technical Specification requirements are met following
maintenance or operational activities that occur within surveillance test intervals.

3.9.3 Specifications

Maintenance or operational activities SHALL NOT change, defeat or alter equipment or
systems in a way that prevents the systems or equipment from being OPERABLE (when
required) or otherwise prevent the systems or equipment from fulfilling the safety basis

3.9.4 Actions

- CONDITION ‘REQUIRED ACTION - - 'A "COMPLETION TIME

Maintenance or an
operational activity s .- :
performed thathasthe | Perform surveillance

Prior to continued,
potential to change a normal operation in
setpoint, cahbratuon flow ' OR P .

STEADY STATE MODE

. rate, or other parameter or PULSE MODE

that'is measured or verified | Operate only to perform retest
in meeting a surveihance L o ‘
or operability requnrement

ooy

3.9.5 Bases

Operatiori’ of thé ‘UT-TRIGA reactor will' comply’ with the requirements of Technical
Specifications. - This specification ehsdres ‘that - if maintenance or operations might
challenge a Technical Specrflcatlons requ1rement the reqwrement |s verlfled prlor to
rﬂsurnptlon ot normai oper atlons ) SRS -

e
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4. Surveillance Requirements

Surveillance activities (except those specifically required for safety When the reactor is
shutdown), may be deferred during reactor shutdown, however, they must be
completed prior to reactor startup unless reactor operation. is-:necessary for
performance of the activity. If a surveillance schedule cannot be met because the
reactor is operating while performance requires the reactor not be operating,
performance may be deferred until the reactor is shutdown.

4.1 Core Reactivity

4.1.1 Objective
This surveillance ensures that the minimum SHUTDOWN MARGIN requurements and
maximum excess reactlwty limits of section 3.1 are met.

4.1.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE ~ . FREQUENCY

SHUTDOWN MARGIN Determination ANNUAL
s ANNUAL- 7
o ni (_ Following Insertion of
EXCESS REACTIVITY Determination o : "experiments with
AR kmeasurable posmve
reactnvnty
Control Rod Reactivity Worth determination i,:BIENNIAL

4.1.3 Basis

Experience has shown verification of the minimum allowed SHUTDOWN MARGIN at the
specified frequency is adequate to assure that the. limiting safety system setting ismet ..

When core reactivity parameters are affected by operations or maintenance, additional
activity is required to ensure changes are incorporated in reactivity evaluations.

Reactivity limits are verified by comparing critical control rod positions to reference
values. The reference values change with burnup and core configuration. Biennial
evaluation of control rod position is adequate, although other activities may result in
control rod worth determination through retest requirements.
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4.2 PULSE MODE
4.2.1 Objectives

The verification that the pulse rod position does not exceed a reactivity value
corresponding to $4.00 assures that the limiting condition for operation is met.

4.2.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
ENSURE Transient Pulse Rod position corresponds to Prior to pulsing
reactivity not greater than $4.00 : operations

4.2.3 _ Basis

Verifying pulse rod position corresponds to less than or equal to $4.00 ensures that the
maximum pulsed reactivity meets the limiting condition for operation.
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4.3 MEASURING CHANNELS

4.3.1 Objectives

Surveillances on MEASURING CHANNELS at specified frequencies ensure instrument
problems are identified and corrected before they can affect operations.

4.3.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Reactor power level CHANNEL

CHANNEL TEST DAILY

Calorimetric calibration ANNUAL
FHANNEL CHECK loss of high voltage to required power level DAILY
instruments
'(;Aslt.:st(nA;Tr:gN high voltage to required power level ANNUAL
Primary pool water temperature CHANNEL

CHANNEL TEST DAILY

CHANNEL CALIBRATION ANNUAL
Fuel temperature CHANNEL

CHANNEL TEST DAILY

CHANNEL CALIBRATION ANNUAL
Upper level Area radiation monitor

CHANNEL CHECK WEEKLY

CHANNEL CALIBRATION ANNUAL
Lower or middle level Area Radiation Monitor

CHANNEL CHECK WEEKLY

CHANNEL CALIBRATION ANNUAL
(Particulate) Continuous Air Radiation Monitor

CHANNEL CHECK DAILY

CHANNEL CALIBRATION ANNUAL
Argon Monitor

CHANNEL CHECK DAILY
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

CHANNEL CALIBRATION (Electronic) BIENNIAL

Startup Count Rate DAILY

4.3.3 Basis

The DAILY CHANNEL CHECKS will ensure that the SAFETY SYSTEM and MEASURING
CHANNELS are operable. The required periodic calibrations and verifications will permit
any long-term drift of the channels to be corrected.
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4.4  Safety Channel and Control Rod Operability
44.1 Objective

The objectives of these surveillance requirements are to ensure the REACTOR SAFETY
SYSTEM will function as required. Surveillances related to safety system MEASURING
CHANNELS ensure appropriate signals are reliably transmitted to the shutdown system;
the surveillances in this section ensure the control rod system is capable of providing
the necessary actions to respond to these signals.

4.4.2 Specifications

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
Pool level scram SHALL be functionally tested MONTHLY
CONTROL ROD (STANDARD) drop times SHALL be measured
to have a drop time from the fully withdrawn position of ANNUAL

less than 1 sec.

The control rods SHALL be visually inspected for corrosion

. ; BIENNIAL
and mechanical damage at intervals
CONTROL ROD (STANDARD) position interlock functional SEMIANNUAL
test
Pulse rod interlock functional test SEMIANNUAL

The CONTROL ROD (TRANSIENT) rod drive cylinder and the
associated air supply system SHALL be inspected, cleaned, ANNUAL
and lubricated, as necessary.

4.4.3 Basis

Manual and automatic scrams are not credited in accident analysis, although the
systems function to assure long-term safe shutdown conditions. The manual scram and
control rod drop timing surveillance s are intended to monitor for potential degradation
that might interfere with the operation of the control rod systems. The functional test of
pool level trip channel assures that the channel will function on demand.

The control rod inspections (visual inspections and transient drive system inspections)
are similarly intended to identify potential degradation that lead to control rod
degradation or inoperability.

A test of the interlock that prevents the pulse rod from coupling to the drive in the state

mode unless the drive is fully down or square wave mode is being used assures that
pulses will not unintentionally occur. In particular, instrumentation alignment for the
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pulsing mode causes safety channels to be capable of monitoring pulse power; if pulsing
occurs while the instruments are set to normal, steady state operations, they will not be
capable of monitoring peak power.

A test of the interlock that prevents standard control rod motion while in the pulse
mode assures that the. interlock will functlon as requued

The functional checks of the'control‘rod drive systemvassure the. control rod drive
system operates as intended for any pulsing operations. The inspection of the pulse rod
mechanism will assure degradation of the pulse rod drive will be detected prior to
malfunctions.

75-45 01/2012



TECHNICAL SPECIFICATIONS

45 Gaseous Effluent Control

4.5.1 Objectives

These surveillance ensure that routine releases are normai, and (in conjunction with
MEASURING CHANNEL surveillance) that instruments will aiert the facility if conditions
indicate abnormal releases. '

4.5.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE ' FREQUENCY

ENSURE confinement HVAC operable - : : ‘| DAILY

Prior to entering an
operating mode with an

ENSURE adequate auxiliary air purge system valve alignment EXPERIMENTAL EACILITY

) |n use
CONFINEMENT ISOLATION functionaltest =~ MONTHLY =
CONFINEMENT ISOLATION damper inspection ANNUALLY

Calculate Ar41 discharge ' - SEMIANNUALLY

4.5.3 Basis

EREFT

Verification that the conflnement HVAC system is operable dally is adequate to assure
'the H\JAC fun"taon - R

-Slnce the experlmentai facilities ir use may vary between cperations, the auxiliary purge
system valve line: up may require multiple manipulations on a gsven day of operatlons If
the EXPERIMENTAL FACILITES used in ar-operation do not change, @ revuew ot operatmg
logs and records may be adequate to verify proper valve alignment.

Confinement isolation functional test frequency is adequate to ensure potential failures

are detected prior to system demand.

The annual test is adequate to detect degradation of sealing surfaces.

Semiannual calculation of Argon 41 is adequate to ensure that discharge limits are met.
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4.6 Limitations on Experiments
4.6.1 Objectives

This surveillance ensures that experiments do ot have sugmflcant negatwe impact on’
safety of the public, personnel or the facility. -

4.6.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE S FREQUENCY
: ' - | Prior to inserting a new
Experiments SHALL be evaluated and approved prior to - experiment for purposes
|mp|ementat|on other than determination
of reactivity worth

. | : Initial insertion of a new
Measure and record experiment worth of the EXPERIMENT | experiment where
(where the absolute value of the estimated worth is greater | absolute value of the
than $0.50). ‘ s S estimated worthis

‘greater than $0.50
4.6.3 Basis
These surveillances support determination that the limits of 3.6 are met.

Experiments with an absolute value of the estimated significant reactivity worth {greater
than $0.50) will be measured to assure that maximum experiment reactivity worths are
met. If an absolute value of the astimate indicates less than $0.50 reactivity worth, any
error less than 100% will. result in actual reactivity, less than the.assumptions used-in
analysis for inadvertent pulsing at. low- power -operations in-the Safety. Anauysns Report
(13.2.3, Casel) ' : : s
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4.7 Fuel lntegrity
4.7.1 Objective

The objective is to ensure that the dimensions of the fuel elements remain within
acceptable limits.

4.7.2  Applicability .

This specification applies to the survelllance reqmrements for the fuel elements in the
reactor core.

4.7.3 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE = , ' - FREQUENCY

500 pulses of magnitude
equal to or greater than
a pulse insertion of $3.00

The STANDARD FUEL ELEMENTS SHALL be visually inspected
for corrosion and mechanical damage, and measured for.
length and bend- - - '

" AND

' Following the exceeding

. of a limited safety system

elTonT T s set point with potential
- | for causing degradation

Approximately 1/4 of the core SHALL be visually inspected

i i IEN
annually for corrosion and mechanical damage BIENNIAL

Complete full core inspection | 4, not to exceed 5, years

TUaw iy

g

The most severe stresses induced in the fuel elements resuit from pulse operation of
the reactor, when temperature causes increased 83s. pressyre,, and fuel-to-cladding
'dlfferentlal expan5|on The magnltude of $3 00 pulses warrants mspectlon followmg a
sufﬂcaent number of cycles ‘

Visual inspection of fuel elements at the specified intervals combined with
measurements at mtervals determined by pulsing as described is considered adequate
to ldentlfy potent|a| degradation of fuel pnor to catastrophrc fuel element failure.
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4.8  Reactor Pool Water

This specification applies to the water contained in the UT TRIGA reactor pool.

4.8.1 Objective

The objective is to provide surveillance of reactor primary coolant water quality, pool
level, temperature and (in conjunction with MEASURING CHANNEL surveillances), and

conductivity.

4.8.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Verify reactor pool water level above the inlet line vacuum

DAILY
breaker
Verify reactor pool water temperature channel operable DAILY

WEEKLY
Measure reactor pool water conductivity

At least every 30 days
CALIBRATE pool water conductivity channel ANNUALLY
CALIBRATE heat exchanger differential pressure channel ANNUALLY
CHANNEL CHECK heat exchanger differential pressure DAILY

channel with loss of differential pressure

4.9.3 Bases

Surveillance of the reactor poo! will ensure that the water level is adequate before
reactor operation. Evaporation occurs over longer periods of time, and daily checks are
adequate to identify the need for water replacement. Pool water level status (not high,
not low) is indicated on the control console.

Pool water temperature must be monitored to ensure that the temperature limit
related to resin will not be exceeded, and that the conditions for analysis are
maintained. A daily check on the pool temperature instrument prior to reactor
operation is adequate to ensure the instrument is operable when it will be needed.

Water conductivity must be checked to ensure that the pool cleanup system is
performing properly and to detect any increase in water impurities. A weekly check is
adequate to verify water quality is appropriate and also to provide data useful in trend
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analysis. If the reactor is not operated for long periods of time, the requirement for
checks at least every 30 days ensures water quality is maintained in a manner that does
not permit fuel degradation.

Annual calibration of the conductivity channel is adequate to assure the channel
functions as required.

Annual calibration of the heat exchanger differential pressure channel has proven
adequate to assure the required specification is met.

A daily functional test using loss of differential pressure is adequate to ensure the
channel functions as required. :
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4.9 Retest Requirements

49.1 Objective

The objective is to ensure that a system is OPERABLE within specified limits before being
used after maintenance or operational activities has been performed.

4.9.2 Specification

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

Evaluate potential for maintenance or operational activities
to affect operability and function of equipment required by
Technical Specifications; for standard procedures, this
evaluation is incorporated in instructions.

Following maintenance
or operational activities
for systems of equipment
required by Technical
Specifications

Perform surveillance to assure affected function meets
requirements

Prior to resumption of
normal operations

49.3 Bases

This specification ensures that work on systems or components has been properly
carried out and that the system or component has been properly reinstalled or

reconnected before reliance for safety is placed on it.
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5. Design Features

5.1  Reactor Fuel
5.1.1 Applicability
This speC|f|cat|on apphes to the fuel elements used in the reactor core.

5.1.2 Obijective

The objective is to ensure that the fuel elements are of such-a design and fabricated in
such a manner as to permit their use with a high degree of reliability with respect to
their mechanical integrity.

5.1.3 Specification

() The high- hydrlde fuel element shall contain uranium-zirconium hydride, clad in
0.020 in. of 304 stainless steel. It shall contain nommally 8.5 weight percent
uranium which has a maximum nominal enrichment of 20%. There shall be 1.55
to 1.80 hydrogen atoms to 1.0 zirconium atom. - ‘

(2) For the fuel loading process, elements shall be loaded in an array except for
experimental facilities or for single positions occupled by control rods and a
neutron startup source. .

5.14 Bases

These types of fuel elements have a long history of successful use in TRIGA reactors.

cow e

5.2 Reactor Fuel and Fueled Devices in Storage

521 Apphcabuhty
This specifi'cefion apphesto reécto} f.uel; elerhenfs mstorage o

5.2.2 | Objecfive o |

- The objective is to ensure fuel elements or fueled devices in storage are maintained
Subcritical in a safe condition. : :
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5.2.3 Specification.
(1) All fuel elements or fueled devices shall be in a safe, stable geometry;
(2) The ks of all fuel elements or fueled devices in storage is less than 0.9;
(3) The ks of fuel elements or fueled devices in an approved shipping
container will meet the apphcable Certlflcate of Compliance
specifications for Kes; :
(4) Irradiated fuel elements or fueled devices will be stored in'an array which

will permit sufficient natural convection cooling by air or water such that
- the fue! element or fueled dev:ce wnll not exceed design values.

5.2.4 Bases

This specification is based on American Nuclear Society standard 15.1, section 5.4.

5.3 REACTOR BUILDING
5.3.1. Appllcablllty
ca _\) ) .

This speCIflcatlon applles to the bunldmg that houses the TRIGA reactor facility.-

5.3.2 Objective

The objective is to ensure that provisions are made to restrict the amount of release of
radioactivity into the environment.

5.3.3 Specification
() The reactor shall be housed in a closed room designed to restrict Ieaka_ge when
the reactor is in operation, with HVAC system designed to ‘maintain negative
differential pressure with respect to adjacent spaces and the environment.
(2) The minimum free volume of the reactor room shall be approximately 4120 m°.
(3) The reactor bay HVAC confinement ventilation system and the auxiliary purge

" system is capable of exhausting air or other gases from the reactor room at a
minimum of 60 ft. above ground level.
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(4) Reactor bay- HVAC confinement ventilation system operation is designed to
provide a minimum of 2 changes of reactor bay air per hour.

5.3.4. Bases

To control the escape of gaseous effluent, the reactor room contains no windows that
can be opened. The rcom air is exhausted through an mdependent exhaust system, and
dascharged above the roof to prowde dllutlon :

5.4 EXPERIMENTS

5.4.1 Applicability

This specification applies.to the design of experiments.

5.4.2 Objective

The objective is to ensure that experiments are designed to meet criteria.

5.4.3 Specifications .

(1)

-

e

@,

5)

~(6)

01/2012

EXPERIMENTS witﬁ design reactivity worth greater than $1 00 SHALL be

-securely fastened (as defmed in Section |, Secured Experﬁmenc)

Descgn chall ensure. tha fallure of an EXPERIMFNT :>r|ALL NOT lead to a direct

failure of a fuel element or of other experiments that could result in a

-~ /measurable increase in reactivity-or a: measu:able release of radloactlwty due
- to the associated fallure C o Ci e .

EXPERIMENTS SHALL be de5|gned SO that they do not cause bulk bomng of

-

ceorewater o o o b rne Thene

EXPERIMENT desagn SHALL ensure no: mterference Wlth control rods or
shadowing of reactor control instrumentation.~ &+ .. - -~

EXPERIMENT design shall minimize the potential for industrial hazards, such
as fire or the release of hazardous and toxic materials.

Where the possibility exists that the failure of an EXPERIMENT (except fueled
EXPERIMENTS) could release radioactive gases or aerosols to the reactor bay
or atmosphere, the quantity-and type .of material shall be limited such that
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-the airborne concentration of radnoactlwty is less than 1,000 times the
Derived Air Concentration. '

For in-core samples a decay time of five minutes following irradiation may be
used in radioactive inventory calculations to account for processing prior to
potential exposure.

(7) Each fueled experiment shall be limited such that the total invenfory of (1)
radioactive iodine isotopes 131 through 135 in the experiment is not greater
than 9.32E5 uCi, and (2) radioactive strontium is not greater than 9.35€4 pCi.

' Alternate calculations may be accomplished to demonstrate equivalent times
for protective actions based on DAC limits for specific experiments, if desired.

These limits do not apply to TRIGA fuel elements used in experiments as
maximum hypothetical accident analysis applies. For in-core samples a decay
time of five minutes following irradiation to account may be used in
calculations. ’ '

(8) The following assumptions shall be used in experiment design:

a. If effluents from an experimental facility exhaust through a hold-up tank
- which closes automatically at a high radiation level, at least 10% of the
gaseous activity or aerosols produced will escape.

b. If-effiuents “from ‘an experimental facility exhaust through a filter
installation designed for greater than 99% efficiency for 0.3 micron
particles, at least 10% ¢f the aeroscls produced will escape. -

..-¢. For materials. whose boiling. point :is “above '1302F - arid: where vapors
formed by boiling this material could escape only through an undisturbed
cqumn of water above the core, at Ieast 10% of these vapors W|II escape.

Ty

(9) Use of explosive solid or quuid material with a Natio‘"ﬁa‘l ‘Fire Protection
Association Reactivity (Stability) index of 2, 3, or 4 in the reactor pool or
biclogical shielding SHALL NOT excead t ie equuvalent of 25 mlli-gfams of TNT
without prior NRC approval. : : .

5.4.4 Basis-
Designing the experiment to reactivity and thermal-hydraulic conditions ensures that
the experiment is nctcapable of breaching fission product barriers or interfering with

the control systems {interferences from other - than reactivity - effects with the control
and safety systems are also prohibited). ': ‘Design constraints on industrial hazards
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ensure personnel safety and continuity of operations. Design constraints limiting the
release of radioactive gasses prevent unacceptable personnel exposure durmg off-
normal experiment conditions.

A Derived Air Concentration assumes a 2000 hour per year exposure; if exposure is
controlled to a specific time limit, such as time required for recognizing the situation
and evacuating, limiting values for an experiment can be higher than a DAC.

Limits on radioiodine and radioactive strontium in fueled experiments permits a 1 hour
evacuation time for releases of radioiodine and a 2-hour evacuation time for releases of
radioactive strontium based on a TRIGA fuel distribution of the radioisotopes from
fission of 2*°U. :

01/2012  TS-56
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6. Administrative Controls

6.1 Organization and Responsibilities of Personnel

This chapter describes and discusses the Conduct of Operatlons at the University of
Texas TRIGA. The Conduct of Operations involves the administrative aspects of facnhty
operations, the facility emergency plan, the security plan, the Reactor Operator
selection and requalification plan, and envirdnment'al reports. License is used in
Chapter 12 in reference to reactor operators and - senlor reactors subject to 10CFR50. 55
requirements.

6.1.1 Structure
University Administration

Fig. 1 illustrates the organizational structure that is applied to the management and
operation of the University of Texas and the reactor facility. Responsibility for the safe
operation of the reactor facility is a function of the management structure of Fig. 1%
These responsibilities include safeguarding the public and staff from undue radiation
exposures and adherence to license or other operation constraints. Functional
organization separates the responsibilities of academic functions and business
functions. The office of the President administers these activities and other activities
through several vice presidents.

Office of the President )
The University of Texas at Austin
-1

r g n %
Executlve Vice President Vice President for
and Provost University Operations |-
|
Associate Vice President
Safety and Security i
' Director Environmentat : University Police "
Health and Safety
1
Radlation Safety Officer diation Safety C

Dean of the Cockrell

school of Engineering

I

" Chairman ofvtﬁe Dept.

of Mechanical Engineering
p T

Reactor Oversight | | Directar of NETL
Committee

T
Assoclate Director
Of NETL

l——‘\"’“‘"—1

Reactor Supervisor Health Physicist | |

Figure 6.1, Organzational Structure

! "Standard for Administrative Controls" ANSI/ANS - 15.18 1979
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NETL Facility Administration

The facility administrative structure is shown in Fig. 2. Facility operation staff is an
organization of a director and at least four full time equivalent persons. This staff of four
provides for basic operation requirements. Four typical staff positions consist of an
associate director, a reactor supervisor, a reactor operator, and a health physicist. One
or more of the listed positions may also include duties typical of a research scientist. The
reactor supervisor, health physicist, and one other position are to be full time. One full
time equivalent position may consist of several part-time persons such as assistants,
technicians and secretaries. Faculty, students, and researchers supplement the
organization. Titles for staff positions are descriptive and may vary from actual
designations. Descriptions of key components of the organization follow.

METL

Associate Director University Radiation
Safety Officer

[ Health

|

Tacknical Support | Lab Assisstants . Rad-Con Techncians

Figure 2, NETL Facility Administration

6.1.2 Functional Responsibility

Vice President -~ Research and academic educational programs are administered
and Provost through the Office of the ExecutiveVice President and Provost.
‘ Separate officers assist with the “administration of research
activities and academic affairs with'functions delegated to the
Dean of the College of Engineering and Chairman of the

Mechanical Engineering Department.

Vice President for University operations activities are administered through the

University Office of the Vice President for Operations. This office is

Operations responsible for multiple operational functions of the University
including university support programs, human resources, campus
safety and security, campus real estate, and campus planning and
facilities management.

01/2012 TS-68
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Associate Vice
President,
Campus Safety
and Security

Director, Nuclear

Engineering
Teaching
Laboratory

Associate
Director, Nuclear
Engineering
Teaching
Laboratory

Reactor Oversight

Committee

The associate vice president for campus safety and security

. oversees multiple aspects of safety and security on campus

including environmental heaith and safety, campus police, parking
and transportation, fire prevention, and emergency preparedness.

Nuclear Engineering Teaching Laboratory programs are directed by

.a senior classified staff. member or faculty member.- The director

oversees stiategic guidance of the Nuclear Engineering Teaching
Laboratory including aspects of facility operations, research, and
service work. The director must interact with senior University of
Texas at- Austin management: regarding ‘issues related to the
Nuclear Engineering Teaching Laboratory.

The Associate Director performs the day to day duties of directing
the activities of A the facility. The Associate Director is
knowledgeable of regulatory requirements, license conditions, and
standard operating practices. The associate director will also be
involved in soliciting and carrying out research utilizing the reactor
and other specialized eqmpment at the Nuclear Engineering

~ Teaching Laboratory

The Reactor Oversight Committee is established through the Office
of the Dean of the College- of Engineering of The-University .of
Texas at Austin. Broad responsibilities of the committee include
the evaluatlon review, and approval of facnllty standards for safe
operation. . - IR YT

The Dean shall appoint at least three members to the Committee
that represent a broad spectrum of expertise  appropriate (o
reactor technology. The committee will meet at least twice each

_calendar year or more frequently as circumstances warrant: = The
_-Reactor. Overclght Committee. shall be consulted by the Nuclear

Engineering . Teachmg -Laberatery - cencerning unusual or
excentiona! actmna,,tha.f, -affect - administration of the reactor
program. :
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Radiation Safety
Officer

Radiation Safety:

Committee

Reactor
Supervisor

01/2012

A Radiation Safety. Officer acts as the delegated authority of the
Radiation Safety Committee in the daily implementation of policies
and practices regarding the safe use of radioisotopes and sources
of radiation as determined by the Radiation Safety Committee.
The Radiation Safety Program is administered through the

- University Environmental Health and Safety division. The
. responsibilities of-the Radiation Safety Officer are outlined in The

University of Texas at Austin Manual of Radiation Safety.

- The Radiation Safety Committee is established through the Office

of the President of The University of Texas at Austin.
Responsibilities of the committee are broad and include all policies
and practices regarding the license, purchase, shipment, use,
monitoring, disposal, and transfer of radioisotopes or sources of
ionizing radiation at The University of Texas at Austin.

The President shall appoint at least three members to the
Committee and appoint one as Chairperson. The Committee will
meet at least once each year on a called basis or as required to

. approve formally applications to use radioactive materials. The

Radiation Safety Committee shali be consulted by the University
Safety Office concerning any unusual or exceptional action that
affects the administration cf the Radiation Safety Program.

~ The Reactor Supervisor shall be qualified as a senior operator, and
‘is_to . be knowledgeable -of regulatory -requirements, license
. conditions, ‘and . standard- operating -practices. The Reactor

Supervisor is responsible - for - directing - or -performing reactor
operations. Activities of reactor operators with USNRC licenses

‘will be subject to the dlrecuor of a per<on with a USNRC senior
,, -operator license." SRE RS

The reactor supervisor shall assess facility conditions and select

- -appropriate.response procedu;es durmg normal, abnormal and
,emergencys.tuatlcms T < a2

(1) Prior to operations, the Reactor Supervisor shall ensure
conditions and limitations of the license, Technical
.. . Specifications,  and 2xperiment approvals (as applicabie) are

(2) Reactor Supervisor: shall directiy supervise all INITIAL
STARTUPs. :
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Health Physicist

(3) The Reactor Supervisor will provide direction for, or respond
to, situations requiring activation of the Emergency Plan.

(4) In an emergency, the Reactor Supervisor is authorized to
direct or perform a reasonable course of action that departs
from a license conditior: or a Technical Specification when this
action is immediately needed to protect the public health and
safety, and no action consistent with license conditions and
technical specifications that can provide adequate or

~ equivalent protection is immediately apparent?.

Radiological safety of the Nuclear Engineering Teaching Laboratory

is monitored by a health physicist, who will be knowledgeable of

the facility radiclogical hazards. Respensibilities of the health

physicist will include calibration of radiation detection

instruments, measurements of radiation levels, control of
radioactive contamination, maintenance of radiation records, and

assistance with other facility monitoring activities.

Activities of the health physicist will depend on two conditions.
One: condition will .be :the normal. cperation responsibilities
determined by the director of the faciiity. ‘A second condition will

‘be communications specified by:the radiation safety officer. This

combination of responsibility and communication provides for

- safety. program implementation by the ‘director, but establishes

independent review. The health physicist’s activities wili meet the

‘reguireiments of the. director 'and the poiicies of an independent

. university-safety organization..:: -

Laboiatcry
Manager

Reactor
Operators

~Laboratory operations and vesearch support is provided by a

designated Laboratory Manager.. The: function is typically
combined with the Health Physicist position.

- _Reactor operstcrs:{and senior-reactor operators) are licensed by

the USNRC to operate the:UT TRIGA li ‘nuclear research reactor.
University staff and/or students may be employed as reactor ’

.o operators. S

Technical Support .

Radiological -

Staff positions supporting various aspects of facility operations are
assigned as required. ’

Radiological Controls Technicians are supervised by the Health

2 10CFR50.54(x)
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Controls Physicist to .perform radiological controls and monitoring
Technicians functions. .. - - Radiological Controls Technicians are generally
supported as Undergraduate Research Assistant positions.
_ S o _

Laboratory .. Laboratory Assistants are supervised by the Laboratory Manager

Assistants - _to perform laboratory operations and analysis. Laboratory
Assistants are generally supported as Undergraduate Research
Assistant positions. |

6.1.3 Staffing -

Operation of the reactor and activities associated with the reactor, control system,
instrument system, radiation monitoring system, and engineered safety features will be
the function of staff personnel with the appropriate training and certification”.

Whenever the reactor is not secured, the reactor shall be (1) under the direction of or
(2) directly operated by a (USNRC licensed) Senior Cperator, designated as Reactor
Supervisor. The Supervisor may be.on call if cognizant of reactor operatmns and
capable of arriving at the facility within thirty minutes. '

Whenever the reactor is not secured, a (USNRC licensed) Reactor Operator {or Senior
Reactor Operator) who meets requirements of the Operator Requalification Program
shall be at the reactor: control. console, and .directly responsible for control
manipulations; as indicated above, the Reactor Supervisor may be the Reactor Operator
at the controls.

Only the Reactor Operator at the controls or personnel authorized by, and under direct

supesvision of, the Reactor Operator-gt the contrcls. shall manipulate the controls.
Whenever the reactor is not secured, operation of equipment that has the potential to
affect reactivity or power level shail be manipuiated only with the. knowledge and
consent of the Reactor Operator at the controls. The Reactor Operator at the controls
may authorize persons to manipulate reactivity controls who are training either as (1) a
student enrolled in academic or industry course making use of the:reactor, {2) to qualify
for an operator license, or (3) in accordance the approved Reactor Operator
requalification program. R T TR AP S S P I S '

Whenever the reactor is not secured, a second person (i.e., in addition to the reactor
operator at the control console) capable of initiating the.Reactor Emergency Plan will be
present in the NETL building.. Unexpected absence of this second person for greater
than two hours will be acceptable if immediate action is taken to obtain a replacement.

3 “Selection and Training of Persoﬁnel for Research Reéctors", ANSI/ANS -15.4 - 1970 (N380)
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If the reactor supervisor is in the NETL building and not acting as the Reactor operator at
the controls, the Reactor Supervisor may act as the second person.

Staffing required for performing experiments with the reactor will be determined by a
classification system specified for the experiments. Requirements will range from the
presence of a certified operator for some routine experiments to the presence cf a
senior operator and the experimenter for other iess routine experiments.

6.2 Review and Audit

The revnew and audit process is the responsrbility of the Reactor Oversight Committee
(ROC). -

6.2.1 Composition and Qualifications -

The ROC shall consist of at least three (3) members appointed by the Dean of the
College of Engineering that are knowledgeable in fields which relate to nuclear safety.
The university radiological safety officer shall be a member or an ex-officic member. The
.committee will perform the functions of review’ and audlt or designate a knowiedgeable
person for audit functions. : :

6.2.2 Charter and Rales

The operations of the ROC shal! be in accordance wuh an estabhshed charter mcludlng
provisions for: - IR C ‘. -

a. Meeting frequency (at Ieast twice each year, wuth approxrmateiy 4-8 month
frequency).: « - IR : U
b. .Quorums (not less than one-half the member hip where‘rthe operating staff does
' not contribute a majority).:: e LT e
C. Dissemination, review, and approval of rnmutes S :
d. - Use ofsubgroups e P I  E R SR LA R

6.2.3 Review Functior

The responsibilities of the Reactor Safeguards Committee to shall inciude but are not’
limited to review of the following:

~a. - All new proceduresf(and- major revisions of procedures) with safety significance

b. - . Proposed changes or modifications to reactor facility equment or systems
havinig safety significance :
c. Proposed new (or revised) experiments, or classes of experiments, that could

affect reactivity or result in the release of radioactivity
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d. Determination of whether items a) through c) involve unreviewed safety
questions, changes in the facility as designed, or changes in Technical
Specifications.

Violations of Technical Specifications or the facility operating licensee

Violations of internal procedures or instruction having safety significance
Reportable occurrences

Audit reports

S@ oo

Minor changes to procedures and experiments that do not change the intent and do not
significantly increase the potential consequences may be accomplished following review
and approval by a senior reactor operator and independently by one of the Reactor
Supervisor, Associate Director or Director. These changes should be reviewed at the
next scheduled meeting of the Reactor Oversight Committee.

6.2.4 Audit Function

The audit function shall be a selected examination of operating records, logs, or other
documents. Audits will be by a Reactor Oversight Committee member or by an
individual appointed by the committee to perform the audit. The audit should be by any
individual not directly responsible for the records and may include discussions with
cognizant personnel or observation of operations. The following items shall be audited
and a report made within 3 months to the Director and Reactor Committee:

a. Conformance of facility operations with license and technical specifications at
least once each calendar year.

b. Results of actions to correct deficiencies that may occur in reactor facility
equipment, structures, systems, or methods of operation that affect safety at

least once per calendar year.

c. Function of the retraining and requalification program for reactor operators at
least once every other calendar year.

d. The reactor facility emergency plan and physical security plan, and implementing
procedures at least once cvery other year.

6.3 Procedures

Written procedures shall govern many of the activities associated with reactor
operation. Activities subject to written procedures will include:

a. Startup, operation, and shutdown of the reactor
b. Fuel loading, unloading, and movement within the reactor.
c. Control rod removal or replacement.
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d. Routine maintenance, testing, and calibration of control rod drives and other
systems that could have an effect on reactor safety. g

e.  Administrative controls for operations, maintenance, conduct of expenments
and conduct of tours of the Reactor Facility. :

f. Implementing procedures for the Emergency Plan or Physical Security Plan.

Written procedures shall also govern:

a. _ Personnel radiation protection, in accordance with the Radratlon Protection
Program as indicated in Chapter 11 :
Administrative controls for operatlons and maintenance

C. Administrative controls for the conduct of |rrad|at|ons and experiments that
could affect core safety or reactivity

A master Procedure Control procedure specifies the process for creating, changing,
editing, and distributing procedures. Preparation of the procedures and minor
modifications of the procedures will be by certified operators. Substantive changes or
major modifications to procedures, and new prepared procedures will be submitted to
the Reactor Oversight Committee for review and approval. Temporary deviations from
the procedures may be made by the reactor supervisor or designated senior operator
provided changes of substance are reported for review and approval . ’

Proposed experiments wiII be submitted to the reactor oversight committee for review
and approval of the a2xperiment. and its safety- ana!ysis4,.as_ indicated in' Chapter 10.
Substantive changes to approved experiments- will - require. re-approval while
insignificant changes that do not alter experiment safety may be approved by a senior
operator -and independently one of the  following, Reactor. Supervisor, Associate
Director, or Director. Experimerits will be appreved first as proposed experiments for
one time application, and subsequently, as approved . experiments for repeated
applications following a review of the results and experrence of the mltlal experrment
implementation. Com e e ' SRR P :

6.4 - Review of Proposals for Experiments
a) All proposals for new experiments:involving the reactor:shall‘be reviewed with
respect to safety in accordance with the procedures in (b) below and on the
basis of criteria in (c) below. -

b)  Procedures: .

1. Proposed reactor operations by an experimenter are reviewed by the
Reactor Supervisor, who may determine that thz operation is described by a

* ANSI/ANS 15.6, op. cit.
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3.

previously approved EXPERIMENT or procedure. If the Reactor Supervisor
determines that the proposed operation has not been approved by the
Reactor Oversight Committee, the experimenter shall describe the proposed
EXPERIMENT in written form in sufficient detail for consideration of safety
aspects. If potentially hazardous operations are involved, proposed
procedures and safety measures including protective and monitoring
equipment shall be described. -

The scope of the EXPERIMENT and the procedures and safety measures as
described in the approved proposal, Including any amendments or
conditions added by those reviewing and approving it, shall be binding on
the experimenter and the OPERATING personnel. Minor deviations shall be
allowed only in the manner described in Section 6 above. Recorded
affirmative votes on proposed new or revised experiments or procedures
indicate that the Committee determines that the proposed actions do not
involve changes in the facility as designed, changes in Technical
Specifications, changes that under the guidance of 10 CFR 50.59 require
prior approval of the NRC, and could be taken without endangering the
health and safety of workers or the public or constituting a significant
hazard to the integrity of the reactor core.

Transmission to the Reactor Supervisor for scheduling.

c) Criteria that shall be met before approva! can be granted shall include:

1. The EXPERIMENT must meet the applicable Limiting Conditions for Operation

and Design Description specifications.

It must not involve violation of any condition of the facility license or of
Federal, State, University, or Facility regulations and procedures.

3. The conduct of tests or expéiimenté not described in the §af§ty analysis

report (as updated) must be evaluated in accordance with 10 CFR 50.59 to
determine if the test or experiment can be accomplished without obtaining
prior NRC approval via license amendment pursuant to 10 CFR Sec..50.90.

In the safety review the basic criterion is that there shall be no hazard to the
reactor, personnel or public. The review SHALL determine that there is
reasonable assurance that the experiment can be performed with no
significant risk to the safety of the reactor, personnel or the public.

6.5  Operator Requalification

01/2012
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An NRC approved UT TRIGA Requalification Plan is in place to maintain training and
qualification of reactor operators and senior reactor operators.-License qualification by
written and operating test, and license issuance or removal, are the responsibility of the
U.S. Nuclear Regulatory Commission. No rights of the license may be assigned or
otherwise transferred and the licensee is subject to and shall observe all rules,
regulations and orders of the Commission. Requaiification training maintains the skills
and knowledge of operators and senior operators during the period of the license.
Training also provides for the initial license qualification.

6.6 Emergency Plan and Proceduies -

An NRC approved Emergency Plan following the general guidance set forth in ANSI/
ANS15.16, Emergency Planning for Research Reactors is in place. The plan specifies two
action levels, the first leve! being a locally defined Non-Reactor Specific Event, and the .
second level being the lowest level FEMA classification, a Notification of Unusual Event.
Procedures reviewed and approved by the Reactor Oversight Committee are
established to manage implementation of emergency response.

6.7 Physical Security Plan

An NRC approved Security Plan is in place. The plan incorporates compensatory
measures implemented following security‘post&r'e*éhanges initiated post 9/11. The
Plan and portions of the procedures are classified as Safeguards Information. Security
procedures imiplementing the plan, approved Ly the Reactor Oversight Committee, are
estabhshed

6.8 Action To Be Taken In The Event A SAFETY LiMIT Is Exceeded

In the event that a SA“LI’Y LIIV"‘ F is riot met

Y

The reactor shaII be shutdown and secured.

a.
b.- The Reactor Supervisor, Associate Diréctor, and Director shall be notified
c. - The SAEETY LIMIT violaticn shall be reported to the Nudedr Reguiatory

-Comenission:within 24 hours b‘y telephone conflrmed vaa wrltten statement by
email, fax or telegraph * - R SENNE S
d. A SAFETY LIMIT vuolatlon reporf shal! be prepared within 14 days of the event to
T “descrile: = S
1. Apphcable circumstances Ieaaing to the violatiorrincluding (where known)
cause and contributing factors ' S
2. Effect of the vioiation on veactor facility components, systems, and
structures o
3. Effect of the violation on the health and safety of the peisonnel and the
public
4. Corrective action taken to prevent recurrence
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e. The Reactor Oversight Committee shall review the report and any followup
reports

f. The report and any followup reports shall be submitted to the Nuclear
Regulatory Commission.

g. Operations shall not resume until the USNRC approves resumption.

6.9  Action To Be Taken In The Event Of A Reportable Occurrence

a) Areportable occurrence is any of the following conditions:

1. Any actual safety system setting less conservative than specified in Section

01/2012

2.2, Limiting Safety System Settings;
VIOLATION OF SL, LSSS OR LCO;
NOTES

Violation of an LSSS or LCO occurs through failure to comply with an “Action”
statement when “Specification” is not met; failure to comply with the
“Specification” is not by itself a violation.

Surveillance Requirements must be met for all
equipment/components/conditions to be considered operable.

Failure to perform surveillance within the required time interval or failure of a
surveillance test shall resuit in the equipment /component/condition being
inoperable

Incidents or conditions that prevented or could have prevented the
performance of the intended safety functions of an engineered safety
feature or the REACTOR SAFETY SYSTEM;

Release of fission products from the fuel that cause airborne contamination
levels in the reactor bay to exceed 10CFR20 limits for releases to unrestricted
areas;

An uncontrolled or unanticipated change in reactivity greater than $1.00;
An observed inadequacy in the implementation of either administrative or
procedural controls, such that the inadequacy has caused the existence or

development of an unsafe condition in connection with the operation of the
reactor.
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b) Inthe event of a reportable occurrence, as defined in the Technical
Specifications, and in addition to the reporting requirements,

1. The Reactor Supervisor, the Assocrate Director and the Director shaII be
notified . L , :

2. [f a reactor shutdown is required, resumptlon of normal operatlons shaII be
authorized by the Associate Director or Director :

3. The event shall be reviewed by the Reactor Oversight Committee durmg a
normally scheduled meeting

6.10 Plant Operating Records

Records of the following activities shall be maintained and retained for the periods
specified below®. The records may be in the form of logs, data sheets, electronic files, or
other suitable forms. The required information may be contained in single or multiple
records, or a combination thereof.

Lifetime Records
Lifetime records are records to be retained for the lifetime of the reactor facility. (Note:

Applicable annual reports, if they contain all of the reqwred information, may be used
as records in this section.) e :

a. Gaseous and quui‘d redioactive effiuents released to :the benvirons.

b. . Offsite envi‘ro‘nmentél -m«:nitoring surve‘ysl‘rﬁequ.ired by'.ie’ehnicei Specifications.
C. Events that imp‘éct or effect decommissioﬂning of the facility. |

d. Rediation nszosure_fo.r:ali'gierso'nnelvmt)lnit_ored.-_'» '

e. Updated drawings of the reactor facility.
Five Year P.eriod:- .

Records to be retained for a perlod of at Ieast five years or for the life of the component
involvec whicheveris sho*tai - o = '

a. Normal freactor facility operation (Supporting documents such as checklists, log
sheets, ete. shall be maintained for a pericd of at least one year).

® "Records and Reports for Research Reactors”, ANSI/ANS - 15.3-1974 {N399).
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b. Principal maintenance operations.

c. Reportable occurrences.-

d. Surveillance activities required by technical specifications.

e. Reactor facility ra;jiation. and contamination surveys where required by

applicable regulations.

£. Experiments performed with the reactor.

g. Fuel inventories, receipts, and shipments.

h. Approved changes in operating procedures.

i. Records of meeting and audit reports of the review and audit group.
One Training Cycle

Training records to be retained for at least one license cycle are the requalification
records of licensed operations personnel. Records of the most recent complete cycle
shall be maintained at all times the individual is employed.

6.11 Reporting Requirements

This section describes the reports required to NRC, including report content, timing of
reports, and report format. Refer to section 12.4 above for the reporting requirements
for SAFETY LIMIT violations, radioactivity releases above allowable limits, and reportable
occurrences. All written reports shall be sent within prescribed intervals to the United
States Nuclear Regulatory Commission, Washington, D.C., 20555, Attn: Document
Control Desk.

Operating Reports

Routine annual reports covering the activities of the reactor facility during the previous
calendar year shall be submitted to licensing authorities within three months following
the end of each prescribed year. Each annual operating report shall include the

following information:

a. A narrative summary of reactor operating experience including the energy
produced by the reactor or the hours the reactor was critical, or both.

b The unscheduled shutdowns including, where applicable, corrective action taken
to preclude recurrence.

01/2012 TS-70




UT TRIGA Il TECHNICAL SPECIFICATIONS

Tabulation of major preventive and corrective maintenance operations having
safety significance. _ . _

Tabulation of major changes in the reactor facility and. procedures, and
tabulation of new tests or experiments, or both, that are significantly different
from those performed previously, including conclusions..that. no new or
unanalyzed safety questions were identified. L

A summary of the nature and amount of radioactive effiuents released or
discharged to the environs beyond the effective control of the owner-operator
as determined at or before the point of such release or discharge. The summary
shall include, to the extent practicable, an estimate of individual radionuclides
present in the effluent. If the estimated average release after dilution or
diffusion is less than 25% of the concentration allowed or recommended, a
statement to this effect is sufficient.

A summarized result of environmental surveys performed outside the facility.-

A summary of exposures received by facility personne! and visitors where such
exposlires are greater than 25% of that allowed or recommended.

Other or Special Repdrts - SRR

There shall bz a report not lzter than the following:working day by-telephone and
confirmed in writing by facsimile or similar carveyance of. any reportable ocmrrence

identified in 6.9. .

There shall be a wrltten IPpOfT deccrlblng thP cnrcumstancL.s of any: reportabse
-occurrence identified in 6.9 within 14 days of occurrence. :

There shall be a written report within 30 days of:

Permanent changes in the facl:;lit-y crganization‘ 'invoiving..Director orSupervisors

Slgrlfmam changes i lhe tr an:,lent or acudenl analyxls as descnbed in the Safety
Analysis Report.

TS-7 ' 01/20%2
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Lo . e ST ey
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™ (TOC) 3.9 RETEST REQUIREMENTS

New LCO to provide requirements
for evaluating how activities affect
safety function and follow on
testing

Actions are steps to be accomplished in the event a required condition identified in a “Specification” section is not met, as stated in
the “Condition” column of “Actions.”
In using Action Statements, the following guidance applies:
¢  Where multiple conditions exist in an LCO, actions are linked to the failure to meet a “Specification” "Condmon" by letters and

number. )
¢ Where multiple action steps are required to address a condition, COMPLETION TIME for each action is linked to the action by

letter and number.

¢ AND in an Action Statement means all linked steps need to be performed to complete the action; OR indicates options and
alternatives, only one item needs to be performed to complete the action.

e Ifa “Condition” exists, the “Action” consists of completing all steps associated with the selected option {if applicable) unless the
“Condition” is corrected prior to completion of the steps

Guidance for use of TS

“ICONFINEMENT ISOLATION: Condition for reactor bay ventilation where:

(1) dampers controlling confinement ventilation are closed, and

(2) confinement ventilation fans are secured

(3) the reactor bay fume/sort hood fans are secured

(4) the reactor bay fume/sort hood dampers are closed.

The purge system may be operated while in CONFINEMENT ISOLATION mode.

New definition

INITIAL STARTUP: A reactor startup and approach to power following:
1 Moaodifications to reactor safety or control rod drive systems
2 Fuel element or control rod relocations or installations within the reactor core region
3 Relocation or installation of any experiment in the core region with a reactivity worth of greater than one dollar, or
4 Recovery from an unscheduled (a) shutdown or (b) significant power reductions.

Adapted from NUREG 0800 (14.2)
and REG GUIDE 1.68 “initial startup
testing” as “test activities” including
“... that confirm the design bases
and demonstrate, to the extent
practical, that the plant will operate
in accordance with design and is
capable of responding as designed
to anticipated transients and
postulated accidents as specified in
the SAR” for item 1-3 withd4 as a
facility commitment

3.9.3 Maintenance or operational activities SHALL NOT change, defeat or alter equipment or systems in a way that prevents the
systems or equipment from being OPERABLE or otherwise prevent the systems or equipment from fulfilling the safety basis

This specification ensures that if
maintenance or operations might
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challenge a Technical Specifications
requirement, the requirement is
verified prior to resumption of
normal operations.

3.9.4 Maintenance or an operational activity is performed that has the potential to change a setpoint, calibration, flow rate, or other
parameter that is measured or verified in meeting a surveillance or operability requirement, Perform survelllance OR Operate only to
perform retest

4.9.2 Evaluate potential for maintenance or operational activities to affect operability and function of equipment reqmred by <o This specification ensures that work

Technical Specifications; for standard procedures, this evaluation is incorporated in instructions. Following maintenance or i on systems or components has been
operational activities for systems of equipment required by Technical Specifications . - L _:- - properly carried out and that the

system or component has been -
properly reinstalled or reconnected .

" before reliance for safety is placed
onit.

4.9.2 Perform surveillance to assure affected function meets requirements. Prior to resumption of normal operations - 7

5.4 Experiments;
5.4.1 Applicability: This specification applies to the design of experiments.
5.4.2  Objective: The objectiveis to ensure that experiments are designed to meet criteria.

5.4.3 (1) EXPERIMENTS with design reactivity worth greater than $1.00 SHALL be securely fastened (as defined in Section |, Secured
Experiment). e

5.4.3 (2) Design shall ensure that failure of an EXPERIMENT SHALL NOT lead to a direct fallure of a fuel e!ement o of other_
experiments that could result in a measurable increase in reactivity or a measurable release of radloactlwty due to the assocnatedfl o .
failure. ) " Moved material related to

5.4.3 (3) EXPERIMENTS SHALL be designed so that they do not cause bulk boiling of corewater. - N experiment design previously Ilsted
5.4.3 (4) EXPERIMENT designi SHALL ensure no interference with control rods or.shadowing of reactor control mstrumentatnon o "'4'.as LCO into the Desngn sectlon o
5.4.3 (5) EXPERIMENT design shall minimize the potential for industrial hazards, such as fire. or the release of hazardous and tox»c ' o
materials D

5.4.3 (6) Where the possibility exists that the fallure of an EXPERIMENT (except fueled EXPERIMENTS) could release radloactlve gases - C

or aerosols to the reactor bay or atmosphere, the quantity and type of matenal shall be hmlted such that the alrborne concentratlon o
of radloactlwty is less than 1, 000 times the Derived Air Concentration. )
For in-core samples a decay time of five minutes following irradiation may be used in radloactlve |nventory calculations to account '
for processing prior to potential exposure. '

5.4.3  (7) Each fueled experiment shall be Ilmlted such that the total inventory of (1) radioactive iodine isotopes 131 through 135. .
in the experiment is not greater than 9.32E5 pCi, and (2) radioactive strontium is not greater than 9. .35E4 pCi. : . '
- Alternate calculations i may be accomplished to demonstrate equivalent times for protectlve actlons based on DAC hmtts for. . ,

- New calculations
specific experiments, if desired. } .
- These limits do not apply to TRIGA fuel elements used in experiments as maximum hypothetlcal acadent analysns apphes
For in-core samples a decay time of five minutes following irradiation to account may be used in calculations.
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6.6 Emergency Plan and Procedures

An NRC approved Emergency-Plan following the general gmdance set forth in ANSI/ ANS15.16, Emergency Planning for Research
Reactors is in place. The plan specifies two action levels, the first level being a locally defined Non-Reactor Specific Event, and the
second level being the lowest level FEMA classification, a Notification of Unusual Event. Procedures reviewed and approved by the

Reactor Oversight Commlttee are estabhshed to manage |mplementatlon of emergency response

6.7 Physical Security Plan

An NRC approved Security Plan Secunty Plan is in place. The plan mcorporates compensatory measures rmplemented follownng
security posture changes initiated post 9/11. The Plan and portions of the procedures are classified as Safeguards Information.

Ian ap roved b the Rea tor Oversrght Commlttee are est bhsh d

Security'procedures implementing the

1.1 Certified Operators (1.1.1/1.1.2)

1.2 Channel (TOC) 1.2 instrumentation Channel A channel is the
combination of sensor, line, amplifier, and output devices which are
connected for the purpose of mea_surmg the value of a parameter

1.21 Channel Test: A channel test is the |ntroduct|on of an input

signal into a channel to verlfy that it is operable

ot

Deleted

The terms are fully understood
without definitions, and USNRC
approved Reactor
Requalification Program

. identifies RO/SRO

w CHANNEL: A channel is the combination of sensor, line,
amplifier, and output devices that are connected for the purpose
of measuring the value of a parameter

ANSI/ANS 15.1-7

B CHANNEL TEST A channel test is the introduction of an input

~signal into a channel to verify that it is operable. - S

- .. NOTE: A functisnal tzst of operability is a channel test. -

1.2.2 Channel Check: A channel check is a quahtatrve verification of

acceptable performance by observation of chann"' behawor This
verification, where possible, shall include comparison of the
channel with expected values, other independent channels, or
other methods of measunng the same variable. ~ '

1.2.3 Channel Calibration: A channel calibretion is"an"adjustment of
: CHANNEL CALIBRATION: A channel calibration is an adjustment of

the channel such that its output corresponds with acceptable

accuracy to known values of the parameter which the channei”

measures. Calibration shall encompass the entire channel, including

equipment actuation, alarm, or a trip and shali be deemed co-

include a channel test.

.Note added for clarification

; CHANNEL CHECK: A channel check is a qualitative verification of
acceptable performance by observation of channel behavior. This _

verification shall include comparison of the channel with
expected values, other independent channels, or other methods
of measuring the same variable where possible.

Editoriai

the channel so that its output responds, with acceptable range
and accuracy, to known values of the parameter that the channel

" measures

_Editorial; calibration of argon

- monitor is split into electronic

calibration and a source
calibration and conducted at

- different intervals
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1.3 Confinement: Confinement means an enclosure on the overall
facility which controls the movement of air into it and out through a
controlled path

1.4 Experiment: Any operation, component, or target (excluding
devices such as detectors, foils, etc.), which is designed to
investigate non-routine reactor characteristics or which is intended
for irradiation within the pool, on or in a beam tube or irradiation
facility and which is not rigidly secured to a core or shield structure
so as to be part of their design.

1.4.1 Experiment, Moveable: A moveable experiment is one where
it is intended that all or part of the experiment may be moved in or
near the core or into and out of the reactor while the reactor is
operating.

1.4.2 Experiment, Secured: A secured experiment is any
experiment, experiment facility, or component of an experiment
that is held in a stationary position relative to the reactor by
mechanical means. The restraining force must be substantially
greater than those to which the experiment might be subjected by
hydraulic, pneumatic, buoyant, or other forces which are normal to
the operating environment of the experiment, or by forces which
can arise as a result of credible conditions.

1.4.3 Experimental Facilities: Experimental facilities shall mean
rotary specimen rack, pneumatic transfer tube, central thimble,
beam tubes and irradiation facilities in the core or in the pool.

1.5 Fuel Element, Standard: A fuel element is a single TRIGA
element of standard type. Fuel is U-ZrH clad in stainless steel clad.
Hydrogen to zirconium ratio is nominal 1.6.

MlCONFINEMENT: The enclosure which controls the movement of
air into and out of the reactor bay through a controlled path.

Editorial

EXPERIMENT: An EXPERIMENT is (1) any apparatus, device, or
material placed in the reactor core region (in an EXPERIMENTAL
FACILITY associated with the reactor, or in line with a beam of
radiation emanating from the reactor) or (2) any in-core
operation designed to measure reactor characteristics.

MOVABLE EXPERIMENT: A MOVABLE EXPERIMENT is one the
EXPERIMENT may be moved into, out-of or near the reactor while
the reactor is OPERATING.

A secured EXPERIMENT is an EXPERIMENT held firmly in place by
a mechanical device or by gravity providing that the weight of the
EXPERIMENT is such that it cannot be moved by forces (1) normal
to the operating environment of the experiment or (2) that might
result from credible failures.

EXPERIMENTAL FACILITY: Experimental facilities are the
beamports, pneumatic transfer systems, central thimble, rotary
specimen rack, and displacement of fuel element positions used
for EXPERIMENTS (single-element positions and the multiple
element positions fabricated in the upper grid plate displacing 3,
6 or 7 elements).

Deleted

Not used in specifications
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1.6 Fuel Element, Instrumented: An instrumented fueI element is a

special fuel element fabricated for temperature measurement. The '
Deleted

Not used in specifications

element shall have at least one thermocouple embedded in the fuel

near the axial and radial midpoints.

1.7 Mode; Manual, Auto, Pulse, Square Wave: Each mode of

operation shall mean operation of the reactor with the mode 5 i d
eieted

selection switches in the manual, auto, pulse or square wave
position.

Not used in specifications

1.8 Steady-state: Steady-state mode operation shall mean any
operation of the reactor with the mode selection switches in the
manual, auto or square wave mode. The pulse mode swntch will
define pulse operation

STEADY-STATE MODE: The reactor is in the steady-state mode
when the key switch is in the “on” position, the reactor mode
selector pushbutton switch has requested either the manual,
automatic, or square wave position and the reactor display
indicates manual, automatic, or square wave.

1.9 Operable: Operable means a component or system is capable of  OPERABLE: A system or component is OPERABLE when it is
performing its intended function. capable of performing its intended function.

No change

1.10 Operating: Operating means a component or system lS

performing its intended function. , Deleted

Nct used as a defined term

1.11 Protective Action: Protective action is the initiation of a signal
or the operation of equipment within the reactor safety system in
response to a variable or condition of the reactor facmty having
reached a specified limit. .

1.11.1 Instrument Channel Level: At the protective instrument

channel level, protective action is the generation and transmission

of a trip signal indicating that a reactor variable has reached the o
specified limit. S . Deleted

1.11.2 Instrument System Level: At the protective instrument
system level, protective action is the generation and transmission of
the command signal for the safety shutdown equipment to operate.

1.11.3 Reactor Safety System Level: At the reacter safety system
level, protective action is the operation of sufficient equipment to
immediately shut down the reactor.

Not used as a defined term in
specifications
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1.12 Reactivity, Excess: Excess reactivity is that amount of reactivity
that would exist if all the control rods were moved to the maximum
reactive condition from the point where the reactor is exactly
critical.

1.13 Reactivity Limit: The reactivity limits are those limits imposed
on the reactor core excess reactivity. Quantities are referenced to a
reference core condition.

1.14 Reactor Core, Standard: A standard core is an érran’gément of
standard TRIGA fuel in the reactor grid plate and may include
installed experlments

1.15Reactor Core, Operational: An operational core is a standard
core for which the core parameters of excess reactivity, shutdown
margin, fuel temperature, power calibration, and reactivity worths
of control rods and experiments have been determined to satisfy
the requirements set forth in the Technical Specifications.

1.16 Reactor Operating: The reactor is operating whenever it is not

secured or shutdown.

1.17 Reactor Safety Systems: Reactor safety systems are those
systems, including their associated input channels, which are
designed to initiate automatic reactor protection or to provide
information for initiation of manual protective action.

EXCESS REACTIVITY: That amount of reactlwty above ‘rhe critical
condition which would exist if all the control rods were moved to
the maximum posmve reactivity condition

Deleted “Not used as a definition
Deleted Not used in specification
Deleted Not used in specification -
Deleted - Not used in specification

REACTOR SAFETY SYSTEM: The REACTOR SAFETY SYSTEM:'is that

combination of MEASURING CHANNELS and associated circuitry
that is designed to initiate a reactor scram or that provides
information that requires manual protecuve action to be
initiated. : :
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1.18 Reactor Secure: The reactor is secure when:

- 1.18.1 Subcritical : There is insufficient fissile material or moderator
present in the reactor, control rods or adjacerit expenments to
attain criticality under optimum available conditions of moderation
and reflection, or

1.18.2 The following conditions exist :

a. The minimum number of neutron absorbing control rods are fully
inserted in shutdown position, as required by technical
specifications. .

b. The console key switch is in the off position and the key is
removed from the lock. .

¢. No work is in progress involving core fuel, core structure, installed
control rods, or controt rod drives unless they are physically
decoupled from the control rods.

d. No experiments are being moved or serviced that have, on
movement, a reactivity worth equal to or exceeding one dollar.

1.19 Reactor Shutdown: The reactor is shutdown if it is subcritical
by at least one dollar in the reference core condition with the
reactivity of all installed experiments included.

1.20 Reference Core Condntlon The condition of the core when it is

at ambient temperature {cold) and the reactivit y worth of xeaonis ..

negligible (<$0.30).

1.21 Research Reactor: A research reactor is defined as a device .

designed to support a self-sustaining neutron chain reaction for
research, development, educational, training, or experimental
purposes, and which may have provisions for the production of
radioisotopes.

MREACTOR SECURED MODE: The reactor is secured when the
conditions of either item (1) or item {2) are satisfied: ,
(1) There is insufficient moderator or insufficient fissile material
. in the reactor to attain criticality under optimum available
conditions of moderation and reflection
(2) Ali of the following:
a. No experiments are being moved or serviced that have,
on movement, a reactivity worth greater than $1.00.
b. The reactivity value of fully inserted control rods exceeds
the minimum shutdown margin value
c. The console key is it the OFF position and the key is
removed from the lock

d. No work is in progress involving core fuel, core structure,

installed control rods, or control rod drives {unless the
drive is physically decoupled from the control rod)

Essentially unchanged except in
referencing and using the
minimum shutdown margin

REACTOR SHUTDOWN: The reactor is shutdown if it is subcritical

by at least the minimum required amount of reactivity (shutdown

margin} in the REFERENCE CORE CONDITION with the reactivity
worth of all experiments included. '

Previous definition was not
consistent with minimum
shutdown requirements

REFERENCE CORE CONDITION: The condition of the core when it
is at ambient teinperature (cold) and the reactivity worth of

" xenon is negligible (<$0.30).

No change

DELETED

Not used in Specifications
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1.22 Rod, Control: A control rod is a device fabricated from neutron
absorbing material or fuel which is used to establish neutron flux
changes and to compensate for routine reactivity loses. A control
rod may be coupled to its drive unit allowing it to perform a safety
function when the coupling is disengaged.

1.22.1 Shim Rod: A shim rod is a control rod with an electric motor
drive that does not perform a special function such as automatic
control or pulse control. The shim rod shall have scram capability.
1.22.2 Regulating Rod: A regulating rod is a control rod used to

maintain an intended power level and may be varied manually or by

a servo-controller. The regulating rod shall have scram capability.

1.22.3 Standard Rod: The regulating rod and shim rods are standard

control rods.

1.22.4 Transient Rod: A transient rod is a control rod used to
initiate a power pulse that is operated by a motor drive and/or air
pressure. The transient rod shall have scram capability.

1.23 Safety Limit: Safety Limits are limits on important process

variables which are found to be necessary to protect reasonably the

integrity of the principal barriers (i.e., fuel element cladding) which
guard against the uncontrolled release of radioactivity. The
principal barrier is the fuel element cladding.

1.24 Scram Time: Scram time is the elapsed time between reaching
a limiting safety system set point and a specified control rod
movement.

1.25: Shall, Should and May: The word shall is used to denote a
requirement. The word should is used to denote a
recommendation. The word may is used to denote permission,
neither a requirement nor a recommendation.

“lcONTROL ROD (STANDARD): A standard control rod (stainless
steel clad, borated graphite, B4C powder, or boron and its
compounds in solid form with a fuel follower) is one having an
electric induction or stepper motor drive coupled to the control
rod by an electromagnet, with scram capability.

(1) Reduced to single definition
as used in Specifications (2) IAW
ANSI/ANS-15.1-2007 Section 5,
control rod descriptions are
revised to incorporate specific
material specifications to allow
reducing information in Design

" Specifications.

MlcONTROL ROD (TRANSIENT): A transient controli rod (aluminum

clad, borated graphite, B4C powder, or boron and its compounds
in solid form followed by air or aluminum) is one that is
pneumatically coupled to the control rod drive, is capable of
initiating a power pulse, is operated by a motor drive, and/or air
pressure operated and has scram capability.

(1) Reduced to single definition
as used in Specifications (2) IAW
ANSI/ANS-15.1-2007 Section 5,
control rod descriptions are
revised to incorporate specific
material specifications to allow
reducing information in Design
Specifications.

WSAFETY LIMITS: Limits on lmportant process variables which are

found to be necessary to protect reasonably the integrity of the
principal barriers (i.e., fuel element cladding) which guard against
the uncontrolled release of radioactivity. The princ:pal barrier is
the fuel element cladding. =

No change

Not defined

Not used in the Technical
Specifications as a defined term

SHALL (SHALL NOT)
Indicates specified action is required/(or required not to be
performed)

In the context of action
statements, Should and May are
not used
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1.26: Shutdown Margin: Shutdown margin shall mean the minimum
shutdown reactivity necessary to provide confidence that the
reactor can be made subcritical bv means of the contrcl an safety

the most reactive rod in its moist reactive position, and the that
reactor will remain subcritical without further operator action

"' SHUTDOWN MARGIN: The shutdown margin is the minimum
shutdown reactivity necessary to provide confidence that the
reactor can be made subcritical by means of the control and
safety systems, starting from any permissible operating condition

systems starting from any permissible operating condition and with . . {the highest worth NONSECURED EXPERIMENT in its most

positive reactive state, ‘each SECURED EXPERIMENT in its most
reactive state), with the most reactive rod in the most reactive
position, and that the reactor will remain subcrmcal W|thout

‘further operator action.

Clarity

1.27: Shutdown, Unscheduled: An unscheduled shutdown is defined
as any unplanned shutdown of the reactor caused by actuation of
the reactor safety system, operator error, equipment malfunction,
or a manual shutdown in response to conditions which could
adversely affect safe opera tion, nat mcludlng shutdowns wh:ch
occur durmg testmg or check out operatlons i

Not used in the Technical

1.28: Value, Measured

1.29:'Vaiue, True: The true value is the actual value of a parameter.

R

Deleted Specifications as a defined term
Deleted Not used in the Technical
" Specifications as a defined term
o Not used in the Technical
Deleted

Specifications as a defined term

1.30: Surveillance Activities: Surveillance activities (except those :: -
specifically required for safety when the reactor is shutdown); may - -
be deferred during reactor shutdown, however, they must be.
completed prior to reactor startup unless reactor operation is
activities scheduled to occur during an operating cycle which cannot
be performed with the reactor operating may be deferred to the
end of the cycle. '

 !ll4, SURVIELLANCE REQUIREMENTS Surveillance activities (except

those specnflcallv requnred for safety when the reactor is

;hutdown), may be deferred during reactor shutdown, however,
‘they must be completed prior to reactor startup unless reactor

operation is necessary for performance of the activity. If a
surveillance schedule cannot be met because the reactor is
operating while performance requires the reactor not be
operating, performance may be deferred until the reactor is
shutdown.

' Not used in the Technical

Specifications as a defined term;
information relocated to
Surveillance section

1.31: Surveillance Intervals - Maximum intervals are to provide

operational fiexibility and not to reduce frequency. Established

frequencies shall be maintained over the long term. Allowable o
surveillance intervals shall not exceed the following: ‘

Intervals are included in
Technical Specifications as

1.31.1- 5 years {interval not to exceed 6 years).

Deleted separately defined rather than

o grouped; 5 years, Quarterly are
not used

Deleted Not used
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1.31.3 - Annual (interval not to exceed 15 months). , ANNUAL: 12 months not to exceed 15 months. Editorial '
1.31.2 -0 2 years {interval not to exceed 2-1/2 years). BIENNIAL: Every two years, not to exceed a 30 month interval Editorial
1.31.4 - Semiannual (interval not to exceed 7-1/2 months). SEMIANNUAL: Every six months, with intervals not greater than7 . .., ..
% months
1.31.5 - Quarterly (interval not to exceed 4 months). - MQUARTERLY: 3 months, not to exceed 4 months ~_ Editorial
1.31.6 - Monthly (interval not to exceed 6 weeks). il‘MONT‘HLY:';-SO days, not to exceed 6 weeks. "~ " Editorial
1.31.7 - Weekly (interval not to exceed 10 days). ' “I\WEEKLY: 7 days, not to exceed 10 days ‘ Editorial
~ DAILLY: Prior to initial operation each calendar day (when the - ..
1.31.8 - Daily (must be done during the calendar day). reactor is operated), or before an operation extending mere than
1 day o e L
2.0 Safety Limit (1) Analysis shows clad
2.1.3 Specifications temperature will not exceed
Specification(s) (A) Stainless steel clad, high-hydride fuel element temperature ~ 500°C
o oo
The maximum temperature in a standard TRIGA fuel element shall SHALL NOT exceed 1150°C. (2) GA data indicates steady

not exceed1150°C for fuel element clad temperatures less than

(B) Steady state fuel temperature shall not gxceed 750°C. ‘ state operations at 750°_C o
500°C and shall not exceed 950°C for fuel element clad _ s — R — can cause deformation

temperatures greater than 500°C. Temperatures apply to any

condition of operation. 2.1.5 Base;: bgfe’fy Anglysus Report Chapter 4 (4.2.1 B) » Typographical error
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2.2, LIMITING SAFETY SYSTEM SETTINGS

2.2.1 Fuel Temperature Specifications(s} The limiting safety system
setting shall be 550°C as measured in -an instrumented fuel

element. One instrumented element shall be located inthe Bor C = *

ring of the reactor core configuration.

2.2.2 Power Level {(Manual, Auto Square Wave) Specifications{s) The
maximum operating power level for the operation of the reactor
shall be 1100 kllowatts in the manual, auto and square wave
maodes.

2.2.3 Reactivity Insertion (Pulse) Specifications{s) The raximum
transient reactivity insertion for the pulse operatuon of the reactor
shall be 2. 2% Bk/k in the pulse mode

3.1.1, Excess reactnvnty, Maxnmum excess reactlwty shall be 4 9%
Dk/k.

_3.1.2, Shutdown Margin, The reactor shall not be operated unless
the shutdown margin-provided by control rods is greater than 0.2%

Dk/k with:

a. The reactor in the reference core condition.

b. The most reactive control rod fully withdrawn.

3.1.3, Transient Insertions -- Total worth of the transient rod
shall be limited to 2.82 Dk/k, and the total withdrawal time for
the rod shall not exceed 15 seconds.

3.14,

223 Specnflcatuons o

(A) Power level SHALL NOT exceed 1100 kW (th) in STEADY STATE
MODE of operatlon

- (B) Instrumented elements in the B or C ring SHALL indicate less .

than 550°C

Setpoints remain the same;
reactivity specification is not a
setpoint or LSSS and is therefore
move to an LCO

The maxirhufn aVaiIéble core reactivity (EXCESS REACTIVITY) with
all control rods fully wnthdrawn does not exceed 4.9% Akk ($7 00) :

when:
_ .1." REFERENCE CORE CONDITIONS exists -
2. 'No MOVEABLE EXPERIMENTS with net- -negative
reactivity worth are in place

VLimitivng_value unchanged

[1]3.1.2 B: SHUTDOWN MARGIN in REFERENCE CORE CONDITIONS
is more than 0.002 Ak/k (50.29)

Major rewording based on
definition; limiting value
unchanged

3.2.3 Specification: The transient rod drive is positioned for
reactivity insertion (upon withdrawal) less than or equal to 2.8%
5k ($4.00)

Limiting value unchanged for
pulsed reactivity; no safety basis
for total withdrawal time

3.7, Fuel Integrity

Essentially unchanged
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3.2.1 Control Assemblies, Specification(s): The reactor shall not be

operated unless the control rods are operable, and

a. Control rods shall not be operable if damage is apparent
to the rod or drive assemblies.

b. The scram time measured from the instant a simulated
signal reaches the value of a limiting safety system sétting
to the instant that the slowest scrammable control rod
reaches its fully inserted position shall not exceed 1
second.

c. Maximum reactivity insertion race of a standard control
rod shall be less than 0.2% Ak/k per second.

3.2.2 (a) Startup Withdrawal- Prevent rod up movement if startup
signal less than 2 counts per second.

3.2.2 (b) Simultaneous Withdrawal interlock- prevent rod up
movement for two or more rods.

3.2.2 (c) Non-pulse condition, prevent air actuation if rod is not
down

3.2.2 {d) Pulse withdrawal - prevent withdrawal of non-pulse rod

3.2.2 (e) Transient Withdrawal- prevents air actuation if linear
power is more than 1 kilowatt.

3.4.3 Specifications, CONTROL RODS (STANDARD) are capable of
full insertion from the fully withdrawn position in less than 1 sec.

{a) Safety function is a reactor
scram, {b) specification for
insertion unchanged, (c) pulsed
insertion bounds motor driven
insertion

3.3.3 B The neutron count rate on the startup channel is g'réater 2
mW; interlock not credited

Safety basis is operability of the

. startup channel which is covered

by 3.3, Measuring Channel; units
are revised to instrument with

~+ the relationship between cps

and % power provided in basis

Deleted

S

" Bounded by reactivity addition -

of pulsir)g: o

3.4.3 Table 2: Pulse rod interlock'" - Prevent inadvertent pulsing
while in STEADY STATE MODE
NOTE [1]: The pulse rod interlock prevents air from being appliad
to the pulse rod unless the transient rod is fully inserted excapt: .
during pulse mode or square wave operations.

No change; safety basis -
instrument gain set by pulse
mode . : :

3.4.3 Table 2: CONTROL ROD (STANDARD) position interlock -

No change; safety basis — pulsed

. Deleted

Prevent withdrawal of standard rods in the PULSE MODE. © . -

reactivity anaiysis

o Analysis used max pulse at the.

max available SS power level
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3.2.2, Reactor Safety System minimum safety channels
e Scram at <550°C

Scram at <1.1 MW

Scram at <2000' MW.

Scram con loss High Voltage

Scram on loss of Magnet Currenr

Scram on loss of timer reset

Scram on demand

3.2.4, instrument channeis: Mmlmum of 2 operable fuel
tempevature channels

3.24, ln.urumer.t channeis: 2 power level channels

3.2.4, Inqtrument channels: 1 pulse power channel

3.2.4, Instrument channels Mlmmum ofl operable pulse energy
measuring channel IR

3.3.1 Water Coolant Systems (a) Corrective action shalil be taken or -

the reactor shut down if any of the following: The bulk pool water
temperature exceeds 48°C BN

IOYL S,

3.3.1 Water Coolant Systems» (b) Corrective action;shall be takenor -..... .

the reactor shut down if any of the following: The water depth is
less than 6.5 meters measured from the pool bottom to the pool
water surface

3.3.1 Water Coolant Systems (c} Corrective action shall be taken or
the reactor shut down if any of the following: The water
conductivity exceeds 5.0 pmho/cm for the average value during
measurement periods of one month :

LSSS:

A. Power level SHALL NOT exceed 1100 kW (th) in STEADY
STATE MODE of operation

B. Instrumented elements in the B or C ring SHALL mdrcate less
than 550°C

3.3.3 The MEASURING CHANNELS specified in TABLE 1 SHALL be

‘OPERATING

3.3.4 - A.2 High voltage to reactor safety channel (power Ievel)
detector less than 80% of required operating value -

3.4.3 A The SAFETY SYSTEM CHANNELS specified in TABLE 2 are
OPERABLE

Table 2:

Reactor power level - SCRAM

Fuel temperature SCRAM

Manual scram bar - SCRAM

(1) Trip points for LSSS moved

to LSSS
(2) HVrequirement moved to
Measuring Channels

(3) Pulsing power deleted; no

safety basis

(4} Magnet current, no safety
basis (fail safe)

(5) Loss of time reset coved by
3.4, Reactor Power Level
operability

- {6) SCRAM on demand in 3.4

3.3.3 Table 1: Minimum of 1 operable fuel temperaiure channels

‘ No safety basis for 2 channels

3.3.3 Table 1: 2 reactor power level channels

No change

3.3.3 Table 1: 1 pulse power level channel

No change

‘Deleted  :

No safety basis

3.83 ~(A) Water remperature at the exit of the reactor pool SHALL

Analysis performed for

pumho/cm averaged over 1 month, 3.8.4 Actions: (B)

'NOT exceed 110°F (48.9°C); 3.8.4 Actions: (A) 110°F/49°C
‘ 3.8.3 (C) Water level above the core SHALL be at least 6.5 m from No change ‘
bottom of the pool; 3.8.4 Actions: {C) ang
3.8.3 (B) Water conductivity SHALL be less than or equal to 5
No change
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3.3.1 Water Coolant Systems (d) Corrective action shall be taken or
the reactor shut down if any of the following: The pressure
difference during heat exchanger operation is less than 7 kPa (1
psig) measured between the chilled water outlet pressure and the
pool water inlet pressure to the heat exchanger.

3.3.1 (e) Pool water data from periodic measurements shall exist for
water pH and radioactivity. Radioactivity measurements shall
include total alpha-beta activity and gamma ray spectrum analysis.

3.3.2 Water Coolant Systems Corrective action...(a) Equipment shall
be operable to isolate the reactor area by closure of room
ventilation supply and exhaust dampers, and shutdown of system
supply and exhaust fans.

3.3.2 Air Confinement Systems Corrective action...(b) The reactor
room ventilation system shall have an automatic signal to isolate
the area if air particulate radioactivity exceeds preset values.

3.3.2 Air Confinement Systems Corrective action...(c) An auxiliary air
purge system to exhaust air from experiment systems shall have a
high efficiency particulate filter.

3.3.2 Air Confinement Systems Corrective action..(d) Room
ventilation shall require two air changes per hour or exhaust of pool
areas by the auxiliary air purge system.

3.3.3 Radiation Monitoring Systems (a) continuous air monitor
(particulate) shall be operable with readout and audible alarm. The
monitor shall sample reactor room air within 5 meters of the pool
at the pool access level. Alarm set point shall be equal to or less
than @ measurement concentration of 2 x 10”° uCi/cm3 with a two
hour particulate accumulation.

3.8.3 (D) The pressure difference between chilled water outlet

from the pocl heat exchanger and pool water inlet SHALL NOT be  No change
less than 7 kPa (1 psig); 3.8.4 Actions (D)
Deleted No safety basis

(1) definition of CONFINEMENT ISOLATION and (2) 3.3.3 C The
particulate continuous air monitor SHALL be operating and
capable of initiating CONFINEMENT ISOLATION

Essentially unchanged

(1) definition of CONFINEMENT ISOLATION and (2) 3.3.3 CThe
particulate continuous air monitor SHALL be operating and
capable of initiating CONFINEMENT ISOLATION

Essentially unchanged

Deleted

Auxiliary air system HEPA filters
are not required in analysis

5.3.3 (2) Reactor bay HVAC confinement ventilaticn system
operation is designed to provide a minimum of 2 changes of
reactor bay air per hour.

This is a design specification, not
an LCO
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3.3.3 Radiation Monitoring Systems (a) The particulate continuous
air monitor shall be operating when the reactor is operating. A set
point of the monitor will initiate the isolation signal for the air
ventilation system.

3.3.3 Radiation Monitoring Systems (a) The particulate air monitor
may be out of service for a period of 1 week provided the filter is
evaluated daily, and a signal from the argon-41 continuous air
monitor is available to provide information for manual shutdown of
the HVAC.

3.3.3 Radiation Monitoring Systems (b) A continuous air monitor -~

. {argon-41) shall be operable with readout and audible alarm. The
monitor shall sample exhaust stack air from the auxiliary air purge
system when the system is operating ' :

3.3.3 Radiation Monitoring Systems (b) Alarm set point shaii be
equal to or less than a measurement conceniration of 2 x 10-5
HCi/cm3 for a daily release.

3.3.3 Radiation Monitoring Systems (b) If the argon-41 monitor is
not operable, operating the reactor with the.auxiliarv air purge
system shall be limited to a penod of ten days.. -

3.3.3 Radiation Monitoring Systems (c) Area radiation monitors
{gamma) shall be operable with readout and audible alarm. Alarm
set point shall be a measurement value equal to or less than 100
mr/hr.

The reactor bay confinement system will enter CONFINEMENT
ISOLATION if the particulate continuous air monitor is in-service
and indicates greater than 10,000 cpm

isolation signal units are revised
to the instrument reading, with

the correlation to concentration
in the basis

-- Continuous particulate air radiation monitor is not OPERATING:
Restore MEASURING CHANNEL OR ENSURE reactor is shut down
IMMEDIATELY. o

OR ENSURE Argon 41 monitor radiation monitor is OPERATING
IMMEDIATELY and restore MEASURING CHANNEL within 30
working days.

(1} The likelihood of fuel
element failure coincident
with CAM failure is
sufficiently low enough that
coupled with the capability
of the Ar-41 monitor, 30
days to effect repairs or
replacement is satisfactory

3 33, Table 1: Argon 41 effluent monitqrm NOTE[3]: When the
auxiliary purge system is operating

Essentially unchanged

Deleted

No safety basis; CAP-88 indicates
effluent limits are met at much
greater than 100 Ci annual
discharge -

3.3.4 Actions: If the Argon monitor is not OPERATING:

Restore MEASURING CHANNEL or ENSURE reactor is shutdown or
ENSURE continuous air radiation monitor is OPERATING
immediately and restore MEASURING CHANNEL within 30
working days.

The likelihcod of fuel element
failure coincident with Ar-41
monitor failure is sufficiently low
enough that coupled with the
capability of the particulate cam,
30 days to effect repairsor
replacement is satisfactory

Alarm setpoint deleted.

Personnei exposure is controlled
by the approved Radiation
Protection Program, with
specific requirements for
monitoring high radiation areas
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3.3.3 Radiation Monitoring Systems (c) One area radiation monitor
shall be operating at the pool level when the reactor is operating.
Two additional area radiation monitors shall be operating at other
reactor areas when the reactor is operating.

3.4.1 (a) A moveable experiment shall have a reactivity worth less
than 1.00 dollar

3.4.1 (b) The reactivity worth of any single secured experiment
shall be less than 2.50 dollars.

3.4.1 (c) The total of absolute reactivity worths of reactor core
experiments shall not exceed 3.00 dollars, including the potential
reactivity which might result from malfunction, flooding, voiding,
or removal and insertion of the experiments.

3.4.2 (a) Experiments containing materials corrosive to reactor
components, compounds highly reactive with water, potentially
explosive materials, and liquid fissionable materials shall be doubly
encapsulated. Guidance for classification of materials shall use the
"Handbook of Laboratory Safety" Tables of Chemical Information
published by CRC Press.

3.4.2 (b) If a capsule fails and releases material which could damage
the reactor fuel or structure by corrosion or other means, removal
and physical inspection shall be performed to determine the
consequences and need for corrective action. The results of the
inspection and any corrective action taken shall be reviewed by the
Director, or his designated alternate, and determined to be
satisfactory before operation of the reactor is resumed.

3.4.2 (c) Explosive materials in quantities greater than 25 milligrams
shall not be irradiated in the reactor or experimental facilities.
Explosive materials in quantities less than 25 milligrams may be
irradiated provided the pressure produced upon detonation of the
explosive has been calculated and/or experimentally demonstrated
to be less than the design pressure of the container.

3.3.3 Table 1: 1 pool area radiation monitor and one lower or
middle level area monitor required for minimum measuring
channel for reactor operation.

Essentially unchanged

3.6.3 (a) The reactivity worth of any individual MOVEABLE
EXPERIMENT SHALL NOT exceed $1.00 (0.007 Ak/k)

Essentially unchanged

3.6.3 (b) The reactivity worth of any individual SECURED
EXPERIMENT SHALL NOT exceed $2.50 (0.0175 Ak/k)

Essentially unchanged

3.6.3 (c) The total reactivity worth of all EXPERIMENTS shall not’ ‘
exceed $3.00 (0.021 Ak/k)

Essentially unchanged

Not required

This is a design requirement for

experiments which would be
identified in experiment review
and approval ‘ :

Not required

This is a corrective action which
would be incorporated in

" reviews

5.1.3 (2), Use of explosive solid or liquid material with a National
Fire Protection Association Reactivity (Stability) index of 2, 3, or 4
in the reactor pool or biological shielding SHALL NOT exceed the
equivalent of 25 milligrams of TNT without prior NRC approvai.

Moved to Design, Revised to
bound “explosive” in a standard
method
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3.4.2 (d) Each fueled experiment shall be controlled such that the
total inventory of iodine isotopes 131 through 135 in the
experiment is no greater than 750 millicuries and the maximum
strontium inventory is no greater than 2.5 millicuries.

3.4.2 (e) Experiment materlals except fuel mafe*nals which could
off-gas, sublime, volatilize, or produce aerosols under (1) normal -
operating conditions of the experiment or reactor, (2) credible
accident conditions in the reactor, (3} possible accident conditions,
in the experiment shall'be limited in activity such that if- 100% of the
gaseous activity or radioactive aerosols produced escaped tothe
reactor room or the atmosphere, the airborne concentration of
radioactivity averaged over a year would not exceed the,
occupational limits for maximum permissible concentration.

3.4.2 {f) If the effluent from an experimental facility exhausts
through a filter installation designed for greater than 99% efficiency
for 0.25 micron particles, at least 10% of these vapors can escape.

4.1.1 Excess reactivity shall be determined annually or after
significant control rod or reactor ccre changes.

4.1.2 Shutdown margin shall be determined annually or after
significant control rod or reactor core changes.

4.1.3 Transient Insertion Transient rod function shall be evaluated
annually or after significant control rod or reactor core changes. The
transient rod drive and associated air supply shall be inspected
annually, and the drive cylinder shall be cleaned and lubricated
annually.

4.1.3 Transient Insertion A comparison of pulse data shall be made .
with previous measureiments at annual intervals or each time the:
interval to the previous measurement exceeds the annual interval.

Each fueled experiment shall be limited such that the total
inventory of {1) radioactive iodine isotopes 131 through 135 in
the experiment is not greater than 9.32E5 uCi, and (2) radioactive
strontium is not greater than 9.35E4 uCi.

Based on analysis

Where the possibility exists that the failure of an EXPERIMENT
(except fueled EXPERIMENTS) could release radioactive gases or
aerosols to the reactor bay or atmosphere, the quantity and type

'of material shall be limited such that the airborne concentration

of radioactivity is less than 1,000 times the Derived Air

Concentration.

Provides adequate time for
evacuation

If effluents from an experimental facility exhaust through a filter
“installation designed for greater than 99% efficiency for 0.3

micron particles, at least 10% of the aerosols produced will

escape.

HEPA filters are rated for 0.3
micron

EXCESS REACTIVITY determination performed annually or
following insertion of experiments with measurable positive
reactivity

3.9, RETEST REQUIREMENTS,

' requnres evaluation of all

maintenance and operatlons for
effect on safety function

SHUTDOWN MARGIN determination performed annually.

3.9, RETEST REQUIREMENTS,

requires evaluation of all
maintenance and operations for
effect on safety function

4.4.2 The CONTROL ROD (TRANSIENT) rod drive cylinder and the

associated air supply system SHALL be inspected, cleaned, and
lubricated, as necessary. ANNUAL.

No Change

Deeted

No safety basis
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SURVIELLANCE REQUIREMENTS
SURVEILLANCE

The standard fue! elements SHALL be visually inspected for corrosi

and mechanical damage, and measured for Iength and bend, 500 | Operating experience has
of magnitude equal toor greater than a pulse msertlon of S$3. .00 demonstrated reliability of
Specification(s) AND S TRIGA fuel that justifies less
Following the exceeding-of a. hmrted safety system set pomt wnth frequent s_qry_erllance
potentia! for causing degradation - ' o

Fuel Elements

The reactor fuel elements shall be examined for physicai damage by
a visual inspection, including a check of the dimensional
measurements, made at biennial intervals.

Approximately 1/4 of the core SHALL be visually rnspected annuall "
corrosion and mechanical damage BIENNIAL '

Complete full core mspectron 4 notto exceed 5 years ‘

3.9 requires verification that
» i conirol rod worths are not

4.2.1 Control rod worths shall be determined annually or after Control Rod Reactwnty Worth determmatron W|th a frequency of - significantly affected, at intervals .

significant control rod or reactor corechanges - - brenmally A ;s:ra‘:ei:;::LZ?:;;’;:;?{‘:}:E
. ' ac nis -

oo o evaluatedfrequentiy with a fuli -

Cootes L determiination biennially

4.4.2 The control rods SHALL be visually inspected for r:o'r'rdsibn

4.2.1 (a) Each control rod shall be inspected at biennial intervals b No ch
o : y and mechanical damage at intervals oc ange.

visual observation. . S gt

A 4.4.2 CONTROL ROD (STANDARD) drop times SHALL be'measured -
4.2.1 (b) The scram time of a scrammable control rod shall be to have a drop time from the fully withdrawn position of less than
measured annually or after maintenance to the control rod or drive. 1 sec.

“In conjunction with Retest
Requirements, no change.

4.2.1 (c) The reactivity insertion rate of a standard control rod shall
be measured annually or after maintenance to the control rod or Deleted
drive.

Reactivity insertion rate LCO
removed




Supplemental Information, Table TS-1

Page 190f 39

Current Technical Specifications

Proposed Technical Specifications

Analysis of Change

4.2.2 The minimum safety interlocks shall be tested at semiannual
intervals or after repair or modification.

4.2.3 The minimum safety channels shall be calibrated annuallyor
after repair or modifications. A’ channel test shali be doné') priorto
each day’s operation, after repalr or modlflcatlons or prlor to each
extended period of operation.

4.2.3 Reactor Safety System: Specification(s; The minimum safety
channels shall be calibrated annually or after repalr or
modifications. A channel test shall be done prior to each day s .
operation, after repair or modifications, or prior to each extended
penod of operation. : )

4.2.4 Reactor Instruinent Systern: Specification(s); The minimum
configuration of instrument channels shall be Ccalibrated annually or

after -repair: or modification.: Calibration” of the power measurmg’ -

channels shall be by the calorimetric method. A channel check and
channel test of the fiel temperature instrument channels and
power leve! instrumeit channels shall be made prior to each day’s
operation or prior to each extended penod of operatlon

4.3.1 (a) The pool temperature channel shall have a channel
calibration annually, channel check morthly and wnll be monltored
during reactor operatlon e s :

4.4.2 CONTROL ROD (STANDARD) position interlock functional
test SEMIANNUAL; Pulse rod interlock functional test
SEMIANNUAL

No change for required
interlocks

4.3.2 Reactor power level CHANNEL, CHANNEL TEST DAILY
Calorimetric Calibration ANNUAL; Pool and Fuel temperature
CHANNELs, CHANNEL TEST DAILY, CHANNEL CALIBRATION
ANNUAL; 4.4.2, Pool level scram shall be functionally tested

-MONTHLY; 4.4.2 Manual scram SHALL be tested by releasing

partially withdrawn CONTROL RODS (STANDARD) DAILY

Pool level scram check is
monthly based on reliability of
channel; no other changes for
required safety system channels;
Channel test or functional test
moved to individual channel
specifications

Calibrations of required measuring channels and channel tests

. areincorporated in 4.2.3; channel test for argon monitor,

continuous air monitor, area monitors are changed to channel

check

Calibrations of required
measuring channels are
incorporated in 4.2.3

Calibrations of required measuring channels and channel tasts - .
are incorporated in 4.2.3

Calibrations of required
measuring channels are
incorporated in 4.2.3

, anary pool water temperature CHANNEL CALIBRATION annually

Venfy reactor pool water temperature channel operable darly

Monthly channel check _ .
super_seded by daily check
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4.3.1 (b) The pool water depth channel shall have a channei
calibration annually, ¢hannel check monthly and will be monitored
during reactor operation. -

4.8.2, Verify reactor pool water level above the inlet line vacuum
. breaker; DAILY - .

~

The minimum pool level is 6.5 m,
well below the level range.
Minimum level is assured by the
design of the vacuum breakers.
Termination of reactor
operations on a loss of pool
water is not credited above 6.5

_ m. Therefore any trip using the
" pool level instrument is

adequate to assure the analysis
is preserved. A monthly
functional trip from the pool
level channel will be

_ mcorporated in supplementary '

information.”

4.3.1 (c) The water conductivity channel shall have a channel
calibration annually and pcol water conductlvrty will be measured

weekly. every 30 days

4.8.2; Measure reactor Pool water conductrvrty, WEEKLY at Ieast

. Annual cahbration will be

incorporated in supplementary .
information. 30 day i

. _requirement assures monitoring
during long : shutdown perrods

4.3.1 (d) The pressure difference channel shall have a channel test
prior to each days operation, after repair or modifications, or prior 4.8. 2 CALIBRATE heat exchanger differential’ pressure channel _
to each extended period of operation of the heat exchanger and ANNUALLY; CHANNEL CHECK heat exchanger differential pressure
will be monitored durlng operation. . channel with loss of differential pressure DAILY

""Essentlally no change based on

definition of DAILY and
Specifications 3.9/4.9

4.3.1 (e) Measure pool water pH with low ion test paper or .
equivalent quarterly. Sample pool water radioactivity quarterly for
total alpha-beta activity. Analyze pool water sample by gamma
spectroscopy annually for isotope identification.

Not listed

‘See previous item e pH and
- radioactivity
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4.3.2 (a) Annual examination of door seals and isolation dampers.

432 (bb)M'ontth functional test of air confinement isolation.

4.3.2 (c) Monthly check-of the'auxiliary air purge system valve
alignments for experimental areas.

4.3.2 (d) Daily check of ventulatlon system alignment for proper
exhaust conditions prior to reactor operation.

4.3.3 (a) Calibrate partlculate air momtor at semlannual intervals
and check operablhty weekly R :

4.3.3 (b) Calibrate argon—41 air monltor at biennial intervals and
check operablllty monthly." s o

4.3.3 (c) Calibrate area radratlon momtors at semlannual mtervals

and check operablllty weekly pnor to reactor operatlon

4.4.1 Reactivity; Speciﬁcation(s): The reactivity of an experiment
shall be measured before an experiment is considered functional.

- 4.4.2 Materials; Specificaticn(s); Any surveillance conditions or

special requirements shall-be specified as a part of the experiment-

approval.

4.5.2, CONFINEMENT ISOLATION damper inspection annually,
removed door seal inspection as a TS issue

Damper operation has
demonstrated reliability since
initial criticality that justifies
annual inspection; accident
analysis assumes large gap at
approximate door frame
clearance

4.5.2, CONFINEMENT ISOLATION functional test MONTI-iLY

No change.

4.5.1, ENSURE adequate auxiliary air purge system valve
alignment: Prior to entering an operating mode with an
EXPERIMENTAL FACILITY in use

Required to ensure auxiliary
purge system function

4.5.2,ENSURE confinement HVAC operable, DAILY

No change

4.3.2, Continuous Particulate Air Monitor
CHANNEL CHECK MONTHLY
CHANNEL CALIBRATION ANNUAL

Monthly check, Annual
calibration is adequate.

4.3.2, Argon monitor
CHANNEL CHECK DAILY
CHANNEL CALIBRATION (Electronic) SEMIANNUALLY

Typographical error should be
Biennial vice Semiannual.

4.3.2, Upper /Lower or middle level Ared Radiation Momtor
CHANNEL CHECK WEEKLY

 CHANNEL CALIBRATION ANNUALLY

Area monitors are not used to

" measure personnel dose rates,

therefore annual calibration

4.6.2, Measure and record experiment worth of the EXPERIMENT
(where the absolute value of the estimated worth is greater than

$0.50): Initial insertion of a new experiment where absolute value
of the estimated worth is greater than $0.50

Specific criteria for the

surveillance

4.6.2, Experiments SHALL be evaluated and approved prior to |

implementation: Prior to inserting a new experiment for purposes .

other than determination of reactivity worth

Expenment approval is not

surveillance.
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5.1.1 Location; Specifications:
a. The site location is in the northeast corner of The University of
Texas at Austin J.J. Pickle Research Campus.

b. The TRIGA reactor is installed in a designated room of a building

constructed as a Nuclear Engineering Teaching Laboratory.

c. The reactor core is assembled in an above ground shield and
pool structure with horizontal and vertical access to the core.

d. License areas of the facility for reactor operation shall consist of
the room enclosing the reactor shield and pool structure, and
the adjacent area for reactor control {room 1.104, corridor
3.200; and rooms 3.202, 3.204, and 3.208).

5.1.2 (a) The reactor room shall be designed to restrict leakage and
will have a minimum enclosed air volume of 4120 cubic meters.

5.1.2 {b) Ventilation system should provide two air changes per
hour and shall isolate air in the reactor area upon detection of a
limit signal related to the radiation level

5.1.2  {c) An air purge system should exhaust experiment air
cavities and shall be filtered by high efficiency particulate
absorption filters

5.1.2
ejected vertically upward at a point above the facility roof level.

5.1.3 Safety Related Systems, Specifications: Any modifications to
the air confinement or ventilation system, the reactor shield, the
pool or its penetrations, the pool coolant system, the core and its
associated support structure, the rod drive mechanisms or the
reactor safety system shall be made and tested in accordance with
the specifications to which the systems were originally designed
and fabricated. Alternate specifications may be approved by the
Nuclear Reactor Committee. A system shall not be considered
operable until after it is tested successfully.

Deleted -

ANSI/ANS-15.1-2007, “This
section should be kept to a
minimum considered necessary
to ensure that major alteration
to safety related components or

- equipment are not made prior to

safety reviews.” None of the

- previously identified material is

subject to change without

. review independent of the

5.3.3 (2) The minimum free volume of the reactor roem shall be

approximately 4120 m>.

specification in section 5.

Eséentially no thange

rooes L

5.3.3
operation is designed to provnde a minimum of 2 changes of
reactor bay air per hour. : :

(4) Reactor bay HVAC confinement: ventilation’ System’ -

ESsentiaIIy no change; the

~_isclation is moved into an LCO

Deleted TR,

.- No safety basis

(d) All exhaust air from the reactor area enclosure shall be

5.33 (4) The reactor bay HVAC confinement ventilation
system and the auxiliary purge system is capable of exhausting air
or other gases from the reactor room at a minimum of 60 ft.-
above ground levei. Ca -

_Better description

Not listed.

This is part of the review process

“ for design changes; requiring

10CFR50.59 review
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Forced convention is a design
Not listed ' change, requiring 10CFR50.59
' review

5.2.1 Natural Convection, Specification(s): The reactor core shall be
cooled by natural convection flow of water.

5.3 Fuel Elements, Specification(s): The standard TRIGA fuel
element at fabrication shall have the following characteristics:
a. Uranium content: 8.5 Wi% uranium enriched to a nominal
19.7%Uranium-235. :

b. Zirconium hydride atom |m|o nomlnal 1.6 hydrogen to
zirconium, ZrHx.

c. Cladding: 304 stainless sieel nominal .020 inches thick.

The high-hydride fuel element shall contain uranium-zirconium
hydride, clad in 0.020 in. of 304 stainless steel. It shall contain a
nominal 8.5 weight percent uranium which has a maximum
enrichment of 20%. There shall be 1.55 to 1.80 hydrogen atoms
to 1.0 zirconium atom.

Essentially no change

5.3, continued — contiol rods

The shim, regulating, and transrent controi rods shall have scram
capability, and

a. Include staintess steel or aluminum clad and.may.be followed by
air or aluminum, or for a standard rod may be followed by: fuel with
stainless stee! clad. ' : .

b. Contain borated graphite, BAC powder or boron and its
cempounds in solid form as a poison.- -

c. The transient rod shall have a mechanical limit. An adJustabIe
limit will allow a variaticn of reactivity insertions.

d. Two shim rods, one regulating rod and the transient rod are the
minimum control rods. - - S

The definition of control rods to
, preserve the materials of
Not Listed o ’ " construction; the required
o ' complement is that which meets
required reactivity limits

o CAll fuel elements or fueled devices shall be in a safe, stable.

ey “geometry; :
5.4 Reactor Fuel El ficat 5): . '
uel Element Storage,_S.pea Ia |on(_s) The ke of all fuel elements or fueled dewces in storage is Iess
a. All fuel elements shall be stored in a geometrical array where the than 0.9: (1) No change,

(2} ANSI/ANS-15.1-2007
indicates k. 0.9
(3) Certificates of Compliance
.- - have specific requirements
{4) Nochange -

effective multiplication is less than 0.8 for all conditions of
moderation.

b. Irradiated fuel elements and fueled devices shall be stored in
an array which will permit sufficient natural convection cooling
by water or air such that the fuel element or fueled device
temperature will not exceed design values.

The k.5 of fuel elements or fueled devices in an approved
shipping container will meet the applicable Certificate of
Compliance specifications for keg; '

Irradiated fuel elements or fueled devices will be stored inan"
array which will permit sufficient natural convection cooling by air
or water such that the fuel element or fueled device will not
exceed design values.
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5.5 Reactor Pool Irradiator, Specification{s): The irradiator assembly
shall be an experiment facility.

a. A 10,000 Curie gamma irradiator may be located in the reactor
pool. The irradiator isotope shall be cobalt-60. _

b. Location of the assembly shall be at a depth of at least 4.5meters
and at a distance of at least 0.5 meters from the reactor core Not Listed
structure.

c. Pool water sample requirements shall monitor pool water for
source leakage. At a pool water activity of 2.5x10 uCi/cm3the
gamma irradiator components shall be tested to locate and remove
any leaking source.

The irradiator is removed, with
no plans to resume or restore
capabilities

6.1.1 The facility shall be under the control of the Director,
Associate Director or a delegated Senior Reactor Operator. The
management for operation of the facility shall consist of the
organizational structure as follows: (FIGURE) '

Rewritten in 6.1

" 6.1.2 Responsibility The Director shall be responsible to the Dean of
the College of Engineering and the Chairman of the Department of
Mechanical Engineering for safe operation and maintenance of the
reactor and its associated equipment. These responsibilities may be
delegated to the Associate Director during the:Director's absence
from the Facility. A member of Facility Management (Director or

Associate Director) or a Senior Reactor Operator shall review and ~ Rewritten in Section 6, with partial incorporation in 4.6.2 71 T e

approve all experiments and experimental procedures prior to their
use in the reactor. Line Management designated in Section 6.1.1
shall be responsible for the policies and operation of the facility,
shall be responsible for safeguarding the public and facility
personnel from undue radiation exposures and for adhering to the
operating license and technical specifications.

6.1 (c) Operation of the reactor:and activities associated with the

No previous specification

reactor, control system, instrument system, radiation monitoring

system, and engineered safety features will be the function of

staff personnel with the appropriate training and certification®.

! "Selection and Training of Personnel for Research Reactors", ANSI/ANS -15.4 - 1970 (N380)
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6.1.3 Staffing: The minimum staffing when the reactor is not
shutdown shall be:

a. A certified operator in the control room

.

No previous specification

6.1.3 Staffing: The minimum staffing when the reactor is not
shutdown shall be:

b. A second person in the facility area that can perform Prescribed | .

written instructions. Unexpected absence for two hours shall
require immediate action to obtain an alternate person.

No previous specification

6.1(c) Whenever the reactor is not secured, a (USNRC licensed)
Reactor Operator (or Senior Reactor Operator) who meets
requirements of the Operator Requalification Program shall be at
the reactor control console, and directly responsible for control
manipulations; as indicated above, the Reactor Supervisor may be
the Reactor Operator at the controls. A

Only the Reactor Operator at the controls or personnel
authorized by, and under direct supervision bf_, the Reactor
Operator at the controls shall manipulate the controls.
Whenever the reactor is not secured, operation of équipment
that has the potential to affect reactivity or power level shall be
manipulated only with the knowledge and consent of the Reactor
Operator at the controls. The Reactor Operator at the controls '
may authorize persons to manipulate reactivity controls who are
training either as {1) a student enrolled in academic or industry
course making use of the reactor, (2) to qualify for an operator
license, or (3} in accordance the approved Reactor Operator
requalification program. '

Whenever the reactor is not secured, a second'person (i.e., in .

addition to the reactor operator at the control console) capable

of initiating the Reactor Emergency Plan will be, present in the ...
'NETL building. Unexpected absence of this second person for .

greater than two hours will be acceptable if immediate action is
taken to obtain a replacement. If the reactor supervisor is in the
NETL building and not acting as the Reactor operator at the
controls, the Reactor Supervisor may act as the second person.

Staffing required for performing experiments with the reactor will
be determined by a classification system specified for the

experiments. Requirements will range from the presence of a
certified operator for some routine experiments to the presence
of ‘a senior operator and the experimenter for other less routine

" experiments.
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6.1.3 Staffing: The minimum staffing when the reactor is not
shutdown shall be:

c. A senior reactor operator readily available. The available operator
should be within thirty minutes of the facility and reachable by
telephone

Events requiring the direction of a senior reactor operator shall be:

a. Allfuel element or control rod relocations within the reactor
core region.

b. Relocation of any experiment with a reactivity worth of
greater than one dollar.

C. Recovery from an unscheduled shutdown or 5|gn|f|cant power

reduction. 7
d. Initial startup and approach to power.

A list of reactor facility personnel by name and telephone number
shall be available to the operator in the control room. The list shall
include:

a. Management personnel.
b. Radiation safety personnel.

c. Other operations personnel.

6.1.4 Selection and Training of Personnel

The selection, training and requalification of aperators shall meet or
exceed the requirements of American National Standard for
Selection and Training of Personnel for Research Reactors ANSI/ANS
-15.4. Qualification and requalification of licensed operators shall
be subject to an approved NRC (Nuclear Regulatory Commission)
program.

- 6.2, Review and Audit

6.1{c) Whenever the reactor is not secured, the reactor shail be
{1) under the direction of or {2) directiy operated by a (USNRC
licensed) Senior Operator, designated as Reactor Supervisor. The
Supervisor may be on call if cognizant of reactor operations and
capable of arriving at the facility within thirty minutes.

No change

The Reactor SUpPTVlSOF shall directly supervnse any INIIIAL
STARTUP.

No change; definition GF INITIAL -

. STARTUP enccmpasses pn.vmu: :

specnflcatlon

Not listed

Implementing proredures of the

_USNRC approved Emergency

Plan provides contact
information.

6.5 Operator Requalification: An NRC approved UT TRIGA
Requalification Plan is in place to maintain training and
qualification of reactor operators and senior reactor operators.
License qualification by written and operating test, and license
issuance or removal, are the responsibility of the U.S. Nuclear
Regulatory Commission. No rights of the license may be assigned
or otherwise transferred and the licensee is subject to and shall
observe all rules, regulations and orders of the Commission.

Requalification training maintains the skills and knowledge of -

operators and senior operators during the period of the license.
Training also provides for the initial license gqualification.

Editorial changes

6.2 Review and Audit The review and audit process is the
responsibility of the Reactor Oversight Committee (ROC).
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Composition and Qualifications: The ROC shall consist of at least
three (3) members appointed by the Dean of the College of
Engineering that are knowledgeable in fields which relate to
nuclear s'afety.‘ The university radiological safety officer shall be a
member or an ex-officio member. The committee will perform
the functions of review and audit or designate a knowledgeable
person for audit functions.

6.2.1, Composition and Qualifications: A Nuclear Reactor
Committee shall consist of at least three (3) members appointed by
the Dean of the College of Engineering that are knowledgeable in
fields which relate to nuclear safety. The university radiological
safety officer shall be a member or an ex-officic member.. The
committee will perform the functions of review and audit or
designate a knowledgeable person for audit functions.

6.2.2 Charter and Rules

Charter and Rules
The operations of the ROC shall be in accordance wuth an
established charter, including provisions for:

The operatlons of the Nuclear Reactor Committee shall bein .
accordance with an established charter, including provisions for

a. Meeting frequencylv(at Ieas'i once each six months). a. Meeting frequency (at least twice each year, with
7 approximately 4-8 month frequency).
b. Quorums {not less than one-half the membership where the b. Quorums (not less than one-half the membership where
operating staff does not represent a majority). . . the operating staff does not contribute a majority).
c. Dissemination, review, and approval of minutes.

c. Dissemination, review, and approval of minutes.
» ! PP d. Use of subgroups.

d. “Use of subgrqups».‘“;'»'
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6.2.3 Review Function

The review function shall include facility operations related to
reactor and radiological safety. The following items shall be
reviewed:

a. Determinations that proposed changes in equipment,
systems, tests, experiments, or procedures do not.involve an
unreviewed safety question. ’

b. All new procedures and major revisions thereto, and proposed
changes in reactor facility equipment or systems having safety
significance. .

c. Al new experiments or classes of experiments that could

affect reactivity or result in the release of radioactivity.
d. Changes in technical specifications'or license.
e . Violations of technical specifications or license.

f£. Operating abnormalities or violations of proceduresrha\_/ing
safety significance. o
g. Other reportable occurrences.

h. Audit reports.

Review Function

The responsibilities of the Reactor Safeguards Committee to shall -
include but: are not limited to review of the follewing:

a.

b.

All new .procedures (and major revisions of procedures)
with safety significance B '
Proposed changes or moadifications to reactor facility
equipment, or systems having safety significance
Proposed new (or revised) experiments, or classes of
experiments, that could affect reactlwty or resuif i the
release of radioactivity :
Determination of whether items a) 'h;ough ¢) involve.
unreviewed safety questions, changes in the facility as
designed, or changes in Technica! Specificztions. .
Violations of Technical SpeC|fue+|on> or the uac.uty- o
operating licensee : o

Violations of internal procedures: or instructicm'ha\fing

safety significance
Reportable occurrences
Audit reporis :

Minor changes to procedures and experiments that do not
change the intent and do not significantly increase the potential
consequences may be accomplished foliowing review and
approval by a senior reactor operator and independently by one
of the Reactor Supervisor, Associate Director or Director. These
changes should be reviewed at the next scheduled meeting of the
Reactor Oversight Committee.

Analysis of Change
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Audit Function

The audit function shall be a selected examination of operating
records, logs, or other documents. Audits will be by a Reactor
Oversight Committee member or by an individual appointed by
audit will be by a person not directly responsible for the records. " the committee to perform the audit. The audit should be by any
and may include discussions with cognizant personnel-or - - """ individual not directly responsible for the records and may
. observation of operations. The following itefis shall be audited and ~ include discussions with cognizant personnel or observation of
operations. The following items shall be audited and a report
‘made W|th|n 3 months to the Director and Reactor Committee:

6.2.4 Audit Function: The audit function shall be a selected
examination of operating records, logs, or other documents. An

a report made within 3 months to the Director and Nuclear Reactor

Committee:

S " “Conformance of facility operations with license and-
a. Conformance of facility operations with hcense and techn:cal ’ " technical specifications at least once each calendar year.
specifications at least once each calendar-year. .- N b ~ Results of actions to correct deficiencies that may occur
b. Results of actions to correct deficiencies that may occur in . in reactor facility equipment, structures, systems, or.
reactor facility equipment, structures,:systems, or methodsof = .. . ‘methods of operation that affect safety at least once per
operation that affect safety at least once per calendar year. -~ .- - calendar year.
c. Function of the retraining and requalification program for.-. .- o " Function of the retraining and requalification program
reactor operators at least once every other-calendaryear. - . " o1 reactor operators at least once every other calendar |
d. The reactor facility emergency plan and physical security yéar’ '
plan, and implementing procedures at least once every other .y - - ‘The reactor facility émergency plan and physical security
year. - ~ plan, and |mplementlng procedures at least once every

" other year
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6.3 Operating Procedures: Written operating procedures shall be

prepared, reviewed and approved by the Director or a supervisory

Senior Reactor Operator and the Nuclear Reactor Committee prior

to initiation of the following activities:

a. Startup, operation, and shutdown of the reactor.

b. Fuelloading, unloading and movement in the reacﬁor.

c. Routine maintenance of major components of systems that
could have an effect on reactor safety. v .

d. Surveillance calibrations and tests required by the technical.
specifications or those that could have an effect on reactor -
safety. o

e. Administrative controls for operation, maintenance: and the- '
conduct of experiments or irradiations that could have an -

effect on reactor safety. _ _ »
f. Personnel radiation protection, consistent with applicable

regulations or guidelines, and shall include a management

commitment and programs to maintain exposures and
releases as low as reasonably achievable.
g. Implementatlon of reqmred plans such as the emergency plan
or physical security plan. : :
Substantive changes to the above procedures shall be made
effective after approval by the Director or a supervisory Senior
Reactor Operator and the Nuclear Reactor Committee. Minor
modifications to the original procedures which do not change the
original intent may be made by a senior reactor operator but the
modifications must be approved by the Director or a supervisory
Senior Reactor Operator. Temporary deviations from the
procedures may be made by a senior reactor operator in order to
deal with special or unusual circumstances or conditions. Such
deviations shall be documented and reported to the Director or a
supervisory Senior Reactor Operator.

6.3 Procedures

Written procedures shall govern many of the activities associated
with reactor opération. Activities subject to written procedures
willinclude:

a. Startup, 'operation, and shutdown of the reactor

b. FueI _loading, unloadlng, and movement within the
_ reactor.

c. Control rod removal or replacement.

d. - Routine malntenance “testing, and calibration of control

rod drives and other systems that could have an effect
" onreactor safety.
e. Administrative controls for operaticns, maintenance,
' conduct of experlments and conduct of tours of the
Reactor Facnllty

At : lmplementmg procedures for the Emergency Plan or

N Physmal Securlty Plan

Control rod removal or
replacement added .

Minor changes to procedures and experiments that do not
change the intent and do not significantly increase the potentlal
consequences may be accomplished followmg review and
approval by a senior reactor operator and independently by one .
of the Reactor Supervisor, Associate Director or Director. These
changes should be reviewed at the next scheduled meeting of the
Reactor Oversight Committee.

-Substantive changes addressed

explicitly; Associate Director
added to list of positions that
can independently review minor
changes
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R ST

Written procedures shall also govern:

a. Personnel radiation protection, in accordance with the
Radiation Protection Program as indicated in Chapter 11
Administrative controls for operations and maintenance

c _ ‘Administf'ative controls for the conduct of irradiations

and experiments that could affect core safety or
reactivity _ .

Split from “Operating
Procedures” for emphasis

A master Procedure Control procedure specifies the process for

‘creéting, changing, editing, and distributing procedures.

Preparation of the procedures and minor modifications of the
procedures will be by certified operators. Substantive changes or
i'najor modifications to procedures, and new prepared

procedures will be submitted to -the  Reactor -Oversight . -

‘Committee for review and approval. Temporary deviations from

the procedures may be made by the reactor supervisor or

o .designated senior operator provided changes of substance are
reported for review and approval.

Proposed experiments will be submitted to the reactor oversight
committee for review and approval of the experiment and its
safety analysis, as indicated in Chapter 10. Substantive changes
to approved experiments will require re-approval while
insignificant changes that do not alter experiment safety may be
approved by a senior operator and independently one of the
following, Reactor Supervisor, Associate Director, or Director.
Experiments will be approved first as proposed experiments for
one time application, and subsequently, as approved experiments
for repeated applications following a review of the results and

Associate Director added as
independent reviewer

2 ANSI/ANS 15.6, op. cit.

experience of the initial experiment implementation.
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6.4 Experiment Review and Approval'

All new experiments or classes of experiments.shall be abproved by
the Director or a Supervisory Senior Reactor Operatof and the -
Nuclear Reactor Operations Committee. :

a. Approved experiments shall be carried out in accordance with
established and approved procedures.

b. Substantive changes to previously approved experiments shaii .
require the same review as a new experiment.

¢. Minor changes to an experiment that do not significantly alter the
experiment may be made by a supervisory senior reactor operator

Review of Proposals for Experiments

a)

b)

[

All proposals for new experiments involving the reactor shall
be reviewed with respect to safety in accordance with the
procedures in (b) below and on the basis of criteria in (c)
below.

Procedures: ,

Proposed reactor operations by an experimenter are
reviewed by the Reactor Supervisor, who may determine
that the operation is described by a previously approved
EXPERIMENT or procedure. if the Reactor Supervisor
determines that the proposed operation has not been
approved by the Reactor Oversight Committee, the

- experimenter shall describe the proposed EXPERIMENT in
written form in sufficient detail for consideration of safety.

aspects. If potentially hazardous operations are involved,
proposed procedures and safety measures inciuding
protective and monitoring equipment shall be described.

The scope of the EXPERIMENT and the procedures and
safety measures as. described in the approved proposal,

_Including any amendments or conditions added by those
reviewing and approving it, shaii’ be binding on the’

experimenter and the OPERATING perscnnel. Minor
deviations shall be allowed only in the manner described in
Section 6 above. Recorded affirmative votes on prooosed
new or revised experiments or procedures must indicated
that the Committee determines that the proposed actions
do not involve changes in the facility as designed, changes in
Technical Specifications, changes that under the guidance of
10 CFR 50.59 require prior approval of the NRC, and could
be taken without endangering the health and safety of
workers or the public or constituting a significant hazard tc
the integrity of the reactor core.

Rewritten to reflect current
practice.
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3.
c)

1.

Transmission to the Reactor Supervisor for scheduling.

" Criteria that shall be- met before approval can be granted
- shall include:

The EXPERIMENT must meet the applicable Limiting
Conditions for Operation and Design Description
specifications. -

" It must not involve violation of any condition of the facility

license or of Federal, State, University, or Facility regulations
and procedures.

The conduct of tests or experiments not described in the
safety analysis report (as updated) must be evaluated in
accordance with 10 CFR 50.59 to determine if the test. or
experiment can  be accomplished without obtaining prior

 NRC approval via license amendment pursuant to 10 CFR

Sec. 50.90.

-"In the'safety review the basic criterion is that there shali be

no hazard to the reactor, personnel or public. The review
SHALL determine that there is reasonable assurance that the
experiment can be performed with no significant risk to the

safety of the reactor, personnel or the public.
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- 6.8 Action to be Taken in the Event that a Safety Limit is Exceeded
In the event that a Safety Limit is not met,
a. The reactor shall be shutdown and secured.

6.5.1 Action to be Taken in Case of a Safety Limit Violation

In the event of a safety limit violation, the following action shall be" -

taken:

a. The reactor shall be shut down and reactor operation shall not be
resumed until a report of the violation is prepared and
authorization to restart by the Nuclear Regulatory Commission
(NRC) is issued.

b. The safety limit violation shall be promptly reported to the
Director of the facility or a designated alternate.

c. The safety limit violation shall be subsequently reported to the
NRC. : '

d. A safety limit violation report shall be prepared and submitted to

the Nuclear Reactor Committee. The report shall describe:(1)
Applicable circumstances leading to the violation including, when
known the cause and contributing factors, (2)Effect of the violation
on reactor facility components, systems, or structures and on the
health and safety of the public, (3) Corrective actions taken to
prevent recurrence.

- 6.5.2 Action to be taken in the Event of an Occurrence that is
Reportable. In the event of a reportable occurrence, the followmg
action shall be taken:

a. Reactor conditions shall be returned to normal or the reactor
shutdown. If it is necessary to shut down the reactor to
correct the occurrence, operations shall not be resumed
unless authorized by the Director or his designated alternate.

b. Occurrence shall be reported to the Director or his designated
alternate and to the Nuclear Regulatory Commission as
required.

c. Occurrence shall be reviewed by the Nuclear Reactor
Committee at the next regularly scheduled meeting.

The Reactor Supervisor, Associate Director, and Dlrector
shall be notified

The safety limit violation shall be reported to the Nuclear
Regulatory Commission within 24 hours by telephone,
confirmed via written statement by email, fax or teiegrapn
A safety limit violation report shall be prepared within 14
days of the event to describe:

1. Applicable circumstances leading to the violation

mclucung (where known) cause and contributing factors -

2. Effect of the vioiation on reactor facility ..o’nponems,
systems, and structures ’

3. Effect of the violation on the health aic safety oi the
personnel and the public

4. Corrective action taken to prevent recurrence

The Reactor Oversight Committee shall review the report

and any follow-up reports

The report and any follow-up reports shall be subivitied to

the Nuclear Regulatory Commission.

Operations shall not resume uritil the US JRCapproves“'

resumption. : : -

No significant change

b) in the event of a reportable cccurrence, as defined in the
Technical Specifications, and in addition to tha repo rr.ng
requirements, L :

1. The Reactor Superwsor the Assaciate Diracter and
the Director shall be notified .

2. if areactor shutdown is required, resumpticn.of - .
normal operations shall be authorized hy the
Associate Director or Director

3. The event shall be reviewed by the Reactor
Oversight Committee during a normally scheduled
meeting
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6.6.2 Special Reports '

. - a - N . 6.11
A written report within 30 days to the NRC of: ' ~ There shall be a written report within 30 days of:

' a. Permanent chan the facilit tion invol

A. Permanent changes in the facility orgamzatlon |nvolvmg Level Director or Scu::ergv?:oT e facility organization involving

1or Level 2 personnel. [ X Significant changes in the transient or accident analysis
B. Significant changes in transient or acudent analysus as as F,"-??CT!Ped:?“ the Safety Analysis Report.

described in the Safety Analysis Report D

. 6 11

~ Otheror Specnal Reports
A report to NRC Operations Center by telephone not later than the - There shall be a report not later than the following working day

following working day and confirmed in writing by telegraph or.. ... by telephone-and confirmed in writing by facsimile or similar

similar conveyance to be followed by a written report within 14 -.conveyance of any reportable occurrence identified in 6.9.

days that describes the circumstances of the event of any-of the. .. . There shall be a written report describing the circumstances of

following: .. any .reportable occurrence identified in 6.9 within 14 days of
. occurrence. - - :

a. Violation of fuel element temperature §e'fety;|jmi'_t."j_, e

b. Release of radioactivity above alIowable limits, . e

c. Other reportable occurrences. IR e I T S ST T T
Other events that will be considered reportable events are Ilsted in, e

this section. A return to normal operation or curtailed operation
until authorized by management will occur. (Note: Where
components or systems are provided in:addition to those required
by the technical specifications, the failure of components or - -
systems is not considered reportable provided that the minimum
number of components or systems specified or required perform
their intended reactor safety function.)

6.9 a) A reportable occurrence is any of the folloWihg eonditions: A

a. Operation with actual safety-system settings for required systems' 1. Any actual safety system setting less conservative than
less conservative than the limiting safety system settings speufled - "+ ‘specified in Section 2.2, Limiting Safety System Settings;
in the technical specifications. o '
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b. Operation in violation of limiting conditions for operation
established in technical specifications unless prompt remedial
action is taken.

¢. A reactor safety system component malfunction which renders or
could render the reactor safety system incapable of performing its
intended safety function unless the malfunction or condition is -
discovered during malntenance tests or penods of reactor
shutdowns.

d. An unanticipated or uncontrolled change in reactivity greater
than one dollar. Reactor trips resulting from.a known cause are
excluded. :

e. Abnormal and significant degradation in reactor fue!, or cladding,
or both, coolant boundary, or confinement boundary (excluding
minor leaks) where applicable which could result in exceeding
prescribed radiation exposure limits of personriel or environment,
or both.

f. An observed inadequacy in the implementation of administrative
or procedural controls such that the inadequacy causes or could
have caused the existence or development of an unsafe condition
with regard to reactor operations.

2. VIOLATION OF SL, LSSS OR LCO;
NOTES

- Violation of un LSSS or LCO occurs through failure to comply
with an “Action” statement when “Specification” is noi met;.
failure to comply with the “Specification” is not by ltce'f a
violation.

- Surveillance Requirements must be met for all
equ:pment/componenzs/cond/tlons to be considered
operable. - .

“Failure to perform a surveillance wrthm t‘we require d ‘m:
interval! or failure of a'surveillance test sholl result in tl'e :
’componert/cond:t/on belng inoperable

“Incidents or conditions that prevented or ¢ould have .prevanted:

the performance of the intended safety. functions . of .an-.
engineered safety feature or the REACTOR SAFETY SYSTEM;

" than $1: JO

An uncontrolled or unanuupated change in reactivity greatei-

Release of fission products from the fuel that cause airbcras
contamination ievels in the reactor bay to exceed 10CFR20 limits
for releases to unrestricted areas;

An observed inadequacy in the implementation of either
administrative or procedural controls, such that the inadequacy
has caused the existence or development of an unsafe condition
in connection with the operation of the reactor;

6.11

Routine annual reports covering the activities of the reactor
facility during the previous calendar year shall be submitted to
licensing authorities within three months following the end of
each prescribed year. Each annual operating report shall include
the following information:

Analysis of Changev
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a.

A narrative summary of reactor operating ex’erience including
the energy produced by the reactor or the hours the reactor
was critical, or both. :
The unscheduled shutdowns including, where appllcable "
corrective action taken to Preclude recurrence. ‘.
Tabulation of major preventive and corrective malntenance
operations having safety significance. '
Tabulation of major changes in the reactor facility and °
procedures, and tabulation of new tests or experiments, or
both, that are significantly different from those performed
previously, including conclusions that no unreviewed safety
questions were involved. -

A summary of the nature and amount of radioactive effluents
released or discharged to the environs beyond the effective-
control of the university as determined at or.before the-point

of such release or discharge. The summary shall include to the "+~

extent practicable an estimate of individual radionuclides

present in the effluent. If the estimated average release after
dilution or diffusion is less than 25% of the concentration

allowed or recommended, a statement.to this effect is .-
sufficient. A summary of exposures received by facility
Personnel and visitors where such exposures are greater than
25% of that allowed or recommended.

A summarized result of environmental surveys performed
outside the Sern

facility.

a. A narrative summary of reactor operating experience

including the energy produced by the reactor or the hours
the reactor was critical, or both.

The unscheduled shutdowns including, where applicable,
corrective action taken to preclude recurrence.

Tabu!ation of major preventive and corrective maintenance

N . operations ha\iing safety significance.

Tabulation of major changes in the reactor facility and
procedures, and tabulation of new tests or experiments; or

‘ . both, that are significantly different from those performed
. previously, including conclusions that no new or unanalyzed

safety questions were identified. v
A summary of the nature and amount of radioactive

~_effluents released or discharged to the environs beyond the
. effective contro! of the owner-operator as determined at or

before the point of such release or discharge. The summary
shall include, to the extent practicable, an estimate of
individual radionuclides present in the effluent. If the

. estimated average release after dilution or diffusion is less’

than 25% of the concentration allowed or recommended, a

“statement to this effect is sufficient.
A summarized result of environmental surveys performed = - .

outside the facility.
A summary of exposures received by facility personnel and

visitors where such exposures are greater than 25% of that

allowed or recommended.
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6.6.2.3 A written report within 90 days after the completion of
startup tests or 9 months after initial criticality, whichever is earlier,
of the startup test program, to the NRC of:

Characteristics of the reactor such as critical mass, excess reactivity,
power calibration, control rod calibrations, shutdown margin and
experiment facility worths, describing the measured vaiues of the
operating conditions including:

a. Total control reactivity worth and reactivity of the rod of highest
reactivity worth.

b. Minimum shutdown margin of the reactor both at ambient and
operating temperatures. :

c. An evaluation of facility performance to date in comparison with.
design conditions and measured operating characteristics, and a
reassessment of the safety analysis when measurements indicate
that there may be substantial variance from prior analysis

Deleted

Does not apply

submitted with the license application. , .

: 1.3 Flant - Operating- Records: Records of the following
activities -shall ke maintained and retained for the periods
specified below®. The records may be in the form of logs, data
sheets, electronic files, or other suitable forms. The reguired
information may. be.contained in single or multiple records, or a
combination thereof.

6.7 RECORDS

* "Records and Reports for Research Reactors", ANSI/ANS - 15.3-1974 (N299).
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6.7.1 Lifetime of the Facility

6.7.2 Five Years or the Life of the Component
6.7.3 One Licensing Cycle

Appendices

CONT.

Lifetime Records : Lifetime records are records to be retained for

the lifetime of the reactor facility. (Note: Applicable annual

reports, if they contain all of the required information, may be

used as records in this section.)

a. Gaseous and liquid radioactive effluents released to the
environs.

b. Offsite environmental monitoring surveys required by
Technical Specifications.

c. Events that impact or effect decommissioning of the facility

d. Radiation exposure for all personnel monitored.

1.3 e. Updated drawings of the reactor facility

CONT.

Five Year Period: Records to be retained for a period of at least
five years or for the life of the component involved
whichever is shorter.

a. Normal reactor facility operation (supporting documents

such as checklists, log sheets, etc. shall be maintained for a

period of at least one year).

Principal maintenance operations.

Reportable occurrences.

Surveiliance activities required by technical specifications.

Reactor facility radiation and contamination surveys where

required by applicable regulations.

Experiments performed with the reactor.

Fuel inventories, receipts, and shipments.

Approved changes in operating procedures.

Records of meeting and audit reports of the review and

audit group.

One Training Cycle

Training records to be retained for at least one license cycle are

the requalification records of licensed operations personnel.

Records of the most recent complete cycle shall be maintained at

all times the individual is employed.

o
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