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ABSTRACT 

This document describes the policies and practices of the Oak Ridge 
National Laboratory (ORNL) regarding the selection of and training require-
ments for reactor operating personnel at the Laboratory's nuclear-reactor 
facilities. The training programs, both for initial certification and for 
requalification, are described and provide the guidelines for ensuring that 
ORNL's research reactors are operated in a safe and reliable manner by 
qualified personnel. This document gives an overview of the reactor faci-
lities and addresses the various qualifications, training, testing, and 
requalification requirements stipulated in DOE Order 5480.1A, Chapter VI 
(Safety of DOE-Owned Reactors); it is intended to be in compliance with 
this DOE Order, as applicable to ORNL facilities. Included also are 
examples of the documentation maintained amenable for audit. 
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DEFINITIONS 

Certification: 

Solo Operation: 

Reactor Facility: 

Nuclear Reactor: 

Critical Experiments 
Facility: 

Senior Reactor Operatori 

Reactor Operator: 

The formal process of reviewing and approving an 
individual'8 qualifications, by Oak Ridge National 
Laboratory's (ORNL's) upper management, to oper-
ate the controls of an ORNL reactor and/or the 
controls of a reactor's auxiliary systems. 
("Certification" for reactor operating personnel 
at ORNL, under DOE jurisdiction, shall be consi-
dered equivalent to the "licensing" of operators 
at the nuclear reactors under the jurisdiction of 
the NRC.) 
The operation of certain controls and/or equip-
ment by an individual without the need for super-
visory surveillance or without the presence of a 
certified operator as a backup at the facility. 
The reactor facility includes the reactor 
building and any auxiliary buildings providing 
some function in the operation of the reactor 
(e.g., electrical building, chemical treatment 
building, office building, etc.). 
Any apparatus that is designed or used to 
sustain nuclear chain reactions in a controlled 
manner, including critical and pulsed assemblies 
and research, test, and power reactors. 

A special facility located at the Y-12 Plant at 
which shutdown margin tests are performed on new 
HFIR fuel elements. Since the facility is designed 
to perform both subcritical and critical experi-
ments, it shall be considered a nuclear reactor. 
An individual certified by Martin Marietta 
Energy Systems, Inc., upper management to direct 
the activities of reactor operators at an ORNL 
reactor facility. Senior Reactor Operators are 
the supervisors; however, they must also be cer-
tified as Reactor Operators. 
An individual certified by Mar' in Marietta 
Energy Systems, Inc., upper management to 
operate the controls and/or auxiliary equipment 
of a nuclear reactor at ORNL. Their official 
title at ORNL is "Nuclear Reactor Controllers"; 
however, to coincide with the more universally 
recognized terminology, "Reactor Operator" will 
be the preferred usage in this document. 
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2. OVERVIEW OF THE REACTOR FACILITIES 

2 . 1 ORGANIZATION 

The Oak Ridge National Laboratory (ORNL), operated by Martin Marietta 
Energy Systems, Inc., is a unique DOE research facility. Over 40% of the 
5,500 employees have college degrees; there are nearly 900 Ph.D-level 
scientists and nearly the equivalent number of visiting scientists using 
the ORNL research facilities. 

There are 29 divisions at ORNL, one being the Operations Division in 
which over 300 persons are employed. One of the Sections in the Division 
is the Reactor Operations Section. (Refer to the Operations Division 
Organization Charts in Appendix A.) In this Section, there are approxi-
mately 50 people, most of whom are required to be certified as Reactor 
Operators or supervisory Senior Reactor Operators. 

2.2 OPERATING AND OTHER PERSONNEL AT THE ORNL REACTOR FACILITIES 

2.2.1 Introduction 

The Category-A reactors (i.e., reactors having a steady-state power 
level of 20 MW or above) are operated on a 24-hours-per-day basis; the 
Category-B reactors (i.e., reactors operating below 20 MW) are normally 
operated only on the day shift. All Category-A facilities are required to 
have a minimum operating staff of two certified Reactor Operators and one 
certified Senior Reactor Operator. Normally, however, there are more 
operators on duty on the day shifts at the Category-A facilities, and there 
are many other people, from other divisions, that have access to the reac-
tor buildings in order to perform some type of job-related activity. To 
give an overview of all the personnel working at a nuclear-reactor facility, 
these individuals are identified by title in this section. All persons 
having access to a reactor building are required to have the general 
employee training, (For a summary of the staffing status of the ORNL 
reactors, refer to Appeudix A.) 

2.2.2 Operations Division Personnel 

Certain Operations Division personnel and/or Reactor Operations 
Section personnel are responsible for the management and safe operation of 
the reactor facilities at ORNL. These individuals and their responsibili-
ties are listed below. For a more detailed listing of the responsibilities 
of certain key personnel in the Operations Division, refer to the Position 
Task Analyses in Appendix A. 

2.2.2.1 Operations Division Director 

The Director of the Operations Division is the highest level in the 
ORNL management required to certify an individual to operate a reactor or 
direct the activities of others at an ORNL reactor facility. (Upon the 
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finalizing of the certification process, a plaque, with the signature of 
the Laboratory Director affixed, will be prepared for the individual and 
placed on display adjacent to the reactor control room to give recognition 
to the individual's achievement. The Laboratory Director, however, is not 
involved in the actual certification process.) 

2.2.2.2 Reactor Operations Section Head 

The Section Head is directly responsible for the safe operation of 
all the reactor facilities at ORNL; he/she reports to the Division Director. 
This position is the first level of upper management in which certifica-
tion shall not be required; general employee training is required, 
however. 

2.2.2.3 Reactor Supervisor 

A Reactor Supervisor is the highest level of supervision at a reactor 
facility; he is the plant manager and is responsible for the safe operation 
of the facility. He/she reports to the Reactor Operations Section Head. 
There is one Reactor Supervisor for each facility. This is the highest 
level of management required to be certified as a Senior Reactor Operator. 
Above this level, the requirement is not practical since the next line of 
management, i.e., the Reactor Operations Section Head is responsible for 
all reactor facilities at ORNL. 

2.2.2.4 Assistant Reactor Supervisor 

An Assistant Reactor Supervisor is an individual who has some admi-
nistrative responsibilities and would normally serve in a dual capacity 
(e.g., he/she may serve as a Training Manager or Maintenance Manager). 
There is one for each Category-A reactor facility; he/she reports to the 
Reactor Supervisor. The individual is required to be certified as a 
Senior Reactor Operator. 

2.2.2.5 Maintenance Coordinator/Manager 

A Maintenance Coordinator/Manager schedules and coordinates 
maintenance-type work with the Instrumentation and Control (I&C) or Plant 
and Equipment (P&E) Division personnel. This will normally be a dual-
capacity-type job. The individual is required to be certified as a Senior 
Reactor Operator. The Maintenance Managers, one for each facility, report 
to the Assistant Reactor Supervisor. 

2.2.2.6 Techical Manager 

A Technical Manager is any supervisor, at any level of management, to 
whom technical personnel, with assignments at a reactor facility, report. 
The Technical Managers report either to the Division Director or to the 
Technical Section Head. The Technical Section Head is in charge of the 
Critical Experiments Facility. The Technical Managers are not required to 
be certified; however, the general employee training is required for 
reactor-facility access. 
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2.2.2.7 Technical Personnel 

Technical personnel are those responsible for conducting periodic 
operational-type tests, monitoring reactor performance, performing certain 
engineering and technical tasks, and/or serving in the capacity as a tech-
nical advisor on call (via radio) at a reactor facility. A technical per-
son is not required to be certified as a Senior Reactor Operator unless 
his/her supervisor feels that the level of knowledge needed to perform 
certain projects would be acquired by going through the operator training 
program. Hence, some technical personnel are certified as Reactor Opera-
tors and Senior Reactor Operators; all must have the general employee 
training for reactor-facility access. 

2.2.2.8 Experiment Coordinator 

The Experiment Coordinator ensures that an evaluation has been made 
of all experiments to be irradiated in a reactor facility. He/she reports 
to the Technical Section Head. General employee training is applicable 
for reactor-building access. 

2.2.2.9 Training Coordinator 

The Training Coordinator is an individual independent of the Reactor 
Operations Section who informs the Training Managers of the DOE training 
requirements, industry standards, and other training-related matters. 
He/she reports to the Section Head of the Division's Technical Support 
group. The Training Coordinator is not required to remain certified; 
however, he/she should have been certified as a Senior Reactor Operator at 
one time on at least one of the ORNL reactor facilities. This is a dual-
capacity job; normally, the Training Coordinator will also be the 
Examiner. General employee training is applicable. 

2.2.2.10 Training Manager 

The Training Managers (one at each facility) are responsible for 
implementing the various Reactor Operator and Senior Reactor Operator 
training programs. Although they will do a majority of the teaching, they 
can utilize members of the technical or operating staff to assist as 
instructors. This is a dual-capacity-type job. Training Managers are 
required to be certified as Senior Reactor Operators. 

2.2.2.11 Instructor 

Instructors are individuals who have expertise in specialized fields 
and conduct classes upon request of the facility's Training Manager. All 
instructors are not required to be certified as operators; however, general 
employee training is applicable for reactor-facility access. 
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2.2.2.12 Examiner 

The Examiner prepares, administers, and evaluates the written, oral, 
and operating examinations required for certification at all the ORNL 
reactor facilities. He is independent of the Reactor Operations Section 
and reports to the Head of the Technical Support Group. Although main-
taining certification status is not mandatory, certification as a Senior 
Reactor Operator is recommended on at least one of the ORNL reactor faci-
lities. This is normally a dual-capacity job; the Examiner will also 
serve in the capacity of the Training Coordinator for the Reactor Opera-
tions Section. General employee training is required for building access. 

2.2.2.13 Senior Reactor Operator (SRO) 

Senior Reactor Operators are the qualified supervisory personnel (one 
in charge of each shift); they direct the activities of the Reactor 
Operators and report to a day-shift supervisor or the Assistant Reactor 
Supervisor. In some cases, technical-support personnel are certified 
SROs. In addition, several Reactor Operators are certified as SROs 
although they do not perform in a supervisory capacity. 

2.2.2.14 Reactor Operator (RO) 

Reactor Operators are members of a bargaining group. Their official 
title is "Nuclear Reactor Controllers"; however, to coincide with the more 
universally recognized terminology, "Reactor Operator" will be the prefer-
red usage in ;'..is document. In addition to several day-shift operators, 
there is a minimum of two ROs on each shift at those facilities operating 
24 hours a day. Reactor Operators report to the Senior Reactor Operator 
in charge. 

2.2.2.15 Technicians 

Technicians are individuals who perform drafting work, assist in per-
forming certain experiments and inspections, procure materials, etc. They 
work for the technical personnel and report to a group leader. At this 
time, they are not required to be certified; however, general employee 
training is applicable for reactor-facility access. 

2.2.2.16 Quality Assurance Personnel 

The quality control inspectors are persons responsible for the 
inspections and examinations of the various equipment, components, hard-
ware, etc., at a reactor facility. The Quality Assurance Coordinator pri-
marily conducts audits or surveillance of facility operations and 
procedures. There are three persons within the Operations Division who 
have QA responsibilities in reactor operations; they report to either a 
Technical Manager or the Head of the Technical Support Group. General 
employee training is applicable for reactor-facility access. 
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2.2.2.17 Hot Cells/Chemical Operators 

The Hot Cells/Chemical Operators are bargaining unit personnel 
(within the Operations Division but not in the Reactor Operations Section) 
who monitor stack effluents at a remote station and perform certain other 
work at various facilities throughout the ORNL complex. They will, on 
occasion, be at a reactor facility to perform some work on auxiliary 
equipment or to operate hot-cell equipment. They are required to be 
qualified in accordance with Chapter V of DOE Order 5480.1A and must Lave 
the general employee training for access to a specific reactor facility. 

2.2.2.18 Other Operations Division Personnel 

Some of the other types of Operations Division employees at a reactor 
facility will include persons on the secretarial staff, laundry staff, 
janitorial staff, etc. They are all required to have general employee 
training, as applicable. 

2.2.3 Personnel from Other Divisions 

The majority of the people normally found on a reactor facility 
access list are those from other divisions; the various individuals, or 
groups to which they belong, are identified below. 

2.2.3.1 Instrumentation and Control (I&C) Personnel 

The I&C personnel are responsible for the maintenance, calibration, 
and testing of instruments and controls on the reactors and certain auxi-
liary equipment. They report to an I&C supervisor. All I&C personnel 
have their own training/qualification programs. They are also required to 
have the general employee training for reactor-facility access. 

2.2.3.2 Plant and Equipment (P&E) Personnel 

The P&E personnel are responsible for performing periodic and correc-
tive maintenance on reactor components such as motors, electrical systems, 
piping, etc. This group includes welders, pipefitters, lead burners, 
millwrights, riggers, painters, carpenters, etc. They report to a P&E 
supervisor. All P&E personnel have their own training/qualification 
programs. They are also required to have the general employee training 
for reactor-facility access. 

2.2.3.3 Health Physicist 

Health Physicists conduct radiation surveys and other radiation-
monitoring tasks. They report to a group leader. Normally, one is sta-
tioned at each Category-A reactor on the day shift; on the off-shifts and 
at the Category-B reactors, they are readily available by Pagemaster 
radio. They have their own training/qualification program and are 
required to have the general employee training, as applicable, for reactor-
facility access. 
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2.2.3.4 Experimenters 

Experimenters are the scientists from within the ORNL organization, 
from various universities, from industry, or from foreign c^'mtries who 
perform research work at the beam-tubes or other research facilities 
available at the reactors. They are required to hav».i the general employee 
training for reactor-facility access. 

2.2.3.5 Analytical Chemists 

Analytical chemists are primarily experimenters; however, they do 
provide a service to Reactor Operations personnel when certain non-routine 
requests are made for radiochemical analysis. They are required to have 
the general employee training for reactor-facility access. 

2.2.3.6 Quality Assurance/Inspection Personnel 

The Laboratory's Quality Department is another group of individuals 
who perform inspection, tests, and audits at reactor facilities but who 
are independent of the Quality Assurance organization of the Reactor 
Operations Section. They have their own training programs but are 
required to have the general employee training for reactor-facility access. 

2.2.3.7 Independent Review Personnel 

Several independent review committees at ORNL are responsible for 
conducting in-depth reviews and/or audits of reactor operations. These 
committees report to the Laboratory's upper management. Members of these 
committees are required to have the general employee training for reactor-
facility access. (Refer to the list of review groups in Appendix A.) 

2.2.3.8 Laboratory Protection Personnel 

Laboratory Protection Personnel consist of the security guards, the 
specialized tactical security-response team, and the fire department. All 
of these groups have their own training programs; however, since they do 
have an emergency-assistance function for the reactor facilities, they are 
required to have the general employee training for reactor-facility access. 

2.2.3.9 Medical Personnel 

The doctors and nurses in the ORNL medical department are responsible 
for responding to emergency situations at all the reactor facilities. 
They are trained for radiological-type emergencies. They are also 
required to have the general employee training, as applicable, for 
reactor-facility access. 

2.2.3.10 Other Personnel 

Some of the other types or groups of individuals that will, from time 
to time, perform some function at a reactor facility include: (1) Public 



2-1 Rev. 
Date 

Relations personnel (v'lile escorting visitors), (2) Stores/Purchasing per-
sonnel (while delivering equipment), and (3) Industrial Hygiene personnel 
(while taking routine samples of water, etc.). All of these individuals 
are required to have the general employee training for reactor-facility 
access. 

Reiterating, all persons having access to a reactor building must 
hive the general employee training, as applicable. Subsequent approval by 
the Reactor Supervisor will allow entering the individual's r.ame on the 
computer access list; building entry is via the individual's security 
badge and automatic reader, yndividu&ls not having the required trailing 
must remain escorted while in a reactor building or have special exemption 
by the Division Director. 

2.3 BRIEF DESCRIPTION OF THE REACTORS AND FACILITIES 

To put the research/production reactors at ORNL in the proper 
perspective, relative to the nuclear power plants, the ORNL reactors are 
far less complicated, are considerably smaller, use highly enriched ura-
nium, are highly automated, do not produce steam for the purpose of 
turning a turbine to generate electricity, and do not have the need for 
the many complex emergency-core-cooling systems as do the nuclear power 
plants. 

The High Flux Isotope Reactor (HFIR) and the Oak Ridge Research 
Reactor (ORR) are Category A reactors (i.e., having operating power levels 
20 MW or greater). The Bulk Shielding Reactor (BSR), the Health Physics 
Research Reactor (HPRR), the Tower Shielding Reactor (TSR), and the Pool 
Critical Assembly (PCA) are Category B reactors (i.e., having operating 
power levels less than 20 MW). To acquaint the reader with the type of 
reactor and the relative complexity of each facility, a brief description 
of each is given in Appendix B. 
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1. INTRODUCTION AND APPLICATION 

The type of equipment and the nature of the work performed at a 
nuclear reactor are indeed unique and are subjected to requirements far 
beyond those required of - re conventional industries. Of primary impor-
tance are those require"" ^ pertaining to the qualifications and training 
of the individuals performing work at all nuclear-reactor facilities, 
whether or not they are large nuclear power plants or small research reac-
tors, and whether or not they are under the jurisdiction of the Nuclear 
Regulatory Commission or the Department of Energy. This document deals 
with the policies and practices of the Oak Ridge National Laboratory (ORNL) 
in regard to the selection, training, qualification, and requalification of 
nuclear-reactor operating personnel in the Reactor Operations Section of the 
Operations Division. 

ORNL is operated by Martin Marietta Energy Systems, Inc., for the 
Department of Energy. There are six research/production reactors and one 
critical facility (located at the Y-12 Plant) operated by ORNL; these are: 
(1) the High Flux Isotope Reactor, (2) the Oak Ridge Research Reactor, (3) 
the Bulk Shielding ReacLor, (4) the Tower Shielding Reactor, (5) the 
Health Physics Research Reactor, (6) the Pool Critical Assembly, and (7) 
the Critical Experiments Facility. 

This document applies to the reactor operating personnel at all these 
facilities. Rather than to identify the different types of groups and/or 
individuals from within the ORNL organization performing some job-relate A 
activity at a reactor complex (e.g., maintenance people, technical-support 
personnel, etc.), the training programs of other personnel are addressed in 
this document only in regard to the requirements pertaining to general 
employee training. 

This document supersedes the existing training-plan document entitled, 
Qualification Requirements and Training Program for Reactor Operating 
Personnel at the Oak Ridge National Laboratory, W. H. Culbert, January 29, 
1982. 
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3. BACKGROUND AND POLICY OF ORNL IN REGARD 
TO THE QUALIFICATION AND TRAINING 
OF PERSONNEL AT REACTOR FACILITIES 

3.1 BACKGROUND 

Since 1943, the Oak Ridge National Laboratory (ORNL) has had the 
opportunity to operate ten different research reactors of various types. 
It has trained not only the operating personnel for these reactor facili-
ties, but at one time, operated a school of reactor technology to which 
many U.S. organizations and foreign countries sent people for training. 
The Laboratory has placed considerable emphasis on training over the 
years, and the training requirements have become considerably more 
demanding in recent years. 

The requirements pertaining to nuclear reactors are stipulated in a 
myriad of different yet interrelated documents. Initially, when all 
nuclear facilities were under the jurisdiction of the Atomic Energy 
Commission (AEC), the Code of Federal Regulations, ANSI Standards, Manual 
Chapters, Regulatory Guides, etc.., were the main documents which served as 
guidelines for establishing policies and practices at the nuclear power 
plants and research reactors. Although at present all the power plants 
and a number of small research reactors are under the jurisdiction of the 
Nuclear Regulatory Commission (NRC) and the reactors at ORNL are under 
the jurisdiction of the Department of Energy (DOE), the literature in 
which the various requirements applicable to nuclear reactors is stipu-
lated remains either common to both the NRC and DOE or is interrelated by 
requirements such as Martin Marietta Energy Systems, Inc., Standard 
Practice Procedures and DOE's Manual Chapters. 

3.2 POLICY 

In the aftermath of the Three Mile Island incident, the NRC imposed a 
number of new, more stringent regulations on operator training and quali-
fication at the nuclear power plants. For some time, these NRC require-
ments were directed primarily at the nuclear power plants; they did not 
address the smaller, less complicated research reactors until recently. 
The most demanding of the NRC requirements are still directed at the 
nuclear power plants. It has been the practice of ORNL, however, to be 
cognizant of and to evaluate for potential applications at ORNL, all new 
requirements regarding operator training/qualification, whether such 
requirements are originated by the DOE, NRC, or INPO (Institute of Nuclear 
Power Operations). 

Although the six nuclear reactors and one critical facility presently 
operated by ORNL perhaps should be compared more appropriately to the NRC 
research reactors rather than to the far more complex nuclear power 
plants, it has been the general practice of the Reactor Operations Section 
to follow the commercial-power-plant guidelines whenever such guidelines 
were considered appropriate for reactor operations at ORNL. 
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In order to maintain the high standards for which ORNL has acquired 
some recognition, the management of Martin Marietta Energy Systems, Inc., 
places a great deal of emphasis on the qualification and training of ORNL 
personnel, and special emphasis is placed on those training programs for 
reactor operating personnel. 

The policies and procedures for the selection, training, certifica-
tion, and recertification of reactor operating personnel at ORNL are 
covered in this document and are based on requirements and/or guidelines 
stated primarily in DOE Orders 5480.1A (Chapter VI), 5500.2, and 5500.3. 
Other documents used as guidelines and/or references in preparing this 
training plan are listed in the References. 

3.3 COMMENTS AND/OR JUSTIFICATION FOR ANY DEVIATION FROM DOE ORDER 
5480.1A, CHAPTER VI 

The DOE Order 5480.1A, Chapter VI (Safety of DOE-Owned Reactors), is 
written as a general document to address the qualification and training 
requirements of personnel at all DOE nuclear-reactor facilities; the 
majority of the requirements are actually in the ANSl/ANS 3.1 (1980 Draft 
Revision) standard which the Order adopts. This latter document originated 
as a standard for the far more complex nuclear power plants, and much of 
the terminology remains in this context. The DOE Order, however, recognizes 
the fact that there are considerable differences in the various reactor 
facilities under their jurisdiction and has incorporated a provision to 
allow deviations from those requirements that are either not applicable or 
are impractical with which to comply. Since the Order requires that justi-
fication for any deviation from the stated requirements be incorporated in 
the facility's training plan, those deviations which the Reactor Operations 
Section of ORNL believes to be justified are given in Appendix A. 
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4. REQUIREMENTS FOR REACTOR OPERATING PERSONNEL 

4.1 GENERAL REQUIREMENTS 

The requirements for reactor operating personnel are numerous and are 
stated mainly in DOE Order 5480.1A, Chapter VI (Safety of DOE-Owned 
Reactors). This Order, in essence, endorse s the October 1980 Draft ver-
sion of ANSl/ANS-3.1 (Standard for Selection, Qualification, and Training 
of Personnel for Nuclear Power Plants). 

In general, it is required that reactor-facility personnel shall have 
a combination of education, experience, health, and skills commensurate 
with their functional level of responsibility which provides reasonable 
assurance that decisions and actions during normal, abnormal, and emergency 
situations will be such that the facility will be operated in a safe and 
efficient manner. Reactor operations, maintenance, and fuel-handling 
activities shall be performed and supervised by, or under the direct super-
vision of, only those individuals who have been certified in accordance 
with the requirements stipulated in the above-mentioned document as appli-
cable to the operations of the reactor facilities at ORNL.* 

Since the work performed at a nuclear reactor is considerably dif-
ferent from the work performed at more conventional industries, the quali-
fication and training requirements are more demanding. By far, the most 
stringent of the requirements are directed at the reactor operators and 
supervisors who operate the reactors; these individuals are required to be 
certified by upper management and are required to participate in a contin-
uing training program and to be recertified biennially. To further empha-
size the importance placed upon operational safety by DOE, regulations 
dictate that all persons regularly employed in a nuclear facility are 
required to have training in the following areas, commensurate with their 
job duties: 

1. general description of the plant and facilities, 
2. job-related procedures and instructions, 
3. radiological health and safety, 
4. emergency plans, 
5. industrial safety, 
6. fire protection, 
7. security, and 
8. quality assurance. 

*"Certification" for reactor operating personnel at ORNL, under DOE juris-
diction, shall be considered equivalent to the "licensing" of operators 
at the nuclear reactors under the jurisdiction of the Nuclear Regulatory 
Commission (NRC). 
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These required 8ubjects are to be covered by a combination of the 
Reactor Operator training programs, administered by personnel in the 
Reactor Operationa Section, and the general employee training program, 
administered by personnel in other training groups within the ORNL 
organization. (Refer to Section 6.0 for further inlormation on general 
employee training.) 

4.2 MEDICAL REQUIREMENTS 

In order to minimize the probability of accidents occurring at a 
reactor facility as a result of operating personnel having health 
problems, the hire-in process, the initial certification process, and the 
requalification process shall be dependent on relatively stringent health 
requirements. These requirements and/or guidelines are stipulated in ANSI 
N546-1976 and USNRC Regulatory Guide 1.134 (March 1979) and were used as 
guides to develop ORNL'a medical requirements. 

An individual invited to viait ORNL for n job interview shall be 
informed of the fact that a job offer will be contingent upon his/her 
meeting the health requirements. The ORNL medical section will perform 
the physical examination during the Btay of the interviewee and shall 
report the results to the Reactor Operations Section Head prior to 
finalizing any job offer. 

Periodic physicals are to be conducted by the ORNL Medical Section to 
ensure continued compliance with the established standards. 

Approval of individuals by the ORNL Medical Section shall be in 
writing prior to finalizing the initial certification and on a biennial 
basis thereafter. (Physical examinations for Reactor Operations personnel 
are normally scheduled on an 18-month basis.) 

Minor health problems, which may result in temporary work restric-
tions, shall also be in writing and submitted to the individual's super-
visor. Individuals developing more serious health problems will be 
reviewed by the Reactor Operations Section Head and the Director of the 
Health Division to determine if that individual should or should not be 
allowed to perform solo operations at a reactor facility. 

(For more detailed information pertaining to the requirements for 
medical certification of nuclear reactor operators at ORNL, refer to 
Appendix A.) 

4.3 SECURITY REQUIREMENTS * 

One of the requirements for reactor operating personnel is that they 
receive a Q-level security clearance (blue photo badge). The investiga-
tion into the individual's background for this level of clearance is very 
thorough, and considerable importance is placed on this requirement, not 
only from the standpoint of security regulations, but also as a measure, 
in part, of a personality/dependability profile. 
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5. SELECTION OF REACTOR OPERATING PERSONNEL 

The selection of personnel to enter ORNL1s Reactor Operator and 
Senior Reactor Operator Training Programs is the initial and a very impor-
tant phase of ensuring that competent and qualified people operate the 
reactor facilities at ORNL. 

5.1 REACTOR OPERATORS 

Candidates for the position of Reactor Operator shall preferably be 
selected for interview from among those prospective applicants having the 
following prerequisites: 

1. a high school diploma and a license (or certification) to operate 
a nuclear reactor other than those at ORNL or 

2. completion of the Nuclear Navy Training Program. 

If no candidates meeting the above requirements are available, appli-
cants having a high school diploma may be accepted for training as reactor 
operators on a probationary basisf pending approval by the ReacLor 
Operations Section Head. 

% 
Additional selection considerations shall include an evaluation of 

the individual's 

1. willingness to undergo the ongoing training and testing <»hich the 
job requires, 

2. willingness Co work under conditions of both high and low stress 
during rotating shifts, 

3. interest in scientifically oriented subjects, 

4. indications of manual dexterity, mechanical ability, and absence 
of being accident prone, 

5. ability to communicate orally, 

6. indications of reliability and good judgment, 

7. willingness to cooperate with various levels of supervision, and 

8. willingness to abide by established performance standards. 

It is recognized that it is relatively difficult to judge these 
attributes accurately without administering certain types of examinations; 
however, the interviewers should assess each as objectively as possible. 
Unless dictated by special ci rcumstances, there are no plans to administer 
any qualification examinations other than that required by the ORNL Health 
Division. 
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5.2 SENIOR REACTOR OPERATORS* 

Candidates for the position of Senior Reactor Operator shall prefer-
ably be selected for interview from among those prospective applicants 
having the following prerequisites: 

1. a college degree in engineering or one of the sciences; or 
2. a minimum of one year of experience as a Reactor Operator at an 

ORNL reactor facility, during which time the individual has 
achieved a high grade average in the requalification written exa-
minations and has displayed a high degree of supervisory poten-
tial, technical ability, decision-making ability, and 
responsibility in reactor operations; or 

3. similar experience at another reactor facility. 

The additional selection considerations, as stated for the operator 
candidates, shall also apply for the supervisory positions. 

5.3 GENERAL PROCEDURES 

Prior to inviting an applicant to ORNL for an interview, his/her 
application will be reviewed by several individuals. Intially, a prelimi-
nary screening will be performed by personnel at the Martin Marietta 
Energy Systems, Inc., Central Employment Office. If the application is of 
interest, it will then be reviewed further by ORNL's Employee Relations 
Division. 

An individual considered for employment will subsequently be invited 
to visit ORNL for a personal interview. While at ORNL, the applicant will 
be interviewed by individuals in ORNL's Employee Relations Division and 
then by the Reactor Operations Section Head and the Reactor Supervisor. 
An applicant having a college degree, being considered for technical 
assign- nts in addition to supervisory (Senior Reactor Operator) status, 
will also be interviewed by the Operations Division Director or his repre-
sentative. 

In view of the stringent medical requirements for Reactor Operators, 
an individual selected for employment shall be informed that acceptance 
into the Reactor Operator Training Program will be dependent on the results 
of his/her medical examination. If the individual chooses to accept the 
agreement, the medical examination will be performed by ORNL's Health 
Division on the day of the interview. Since the medical requirements are 

*The Shift Supervisors are Senior Reactor Operators; they are salaried 
employees and are considered part of management. It should be noted, 
however, that some Reactor Operators voluntarily participate in the 
Senior Reactor Operator Training Program and are certified as Senior 
Reactor Operators even though they remain in the bargaining group. 
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The security investigation is performed either by the Federal Bureau 
of Investigation (FBI) or the Office of Personnel Management, at the 
request of the Department of Energy, and may require as long as a year to 
complete. To avoid potential problems with the element of time, a pre-
liminary check is made into the individual's character and background by 
the Martin Marietta Energy Systems, Inc., Personnel Section. The purpose 
of this is to allow a job offer to be made. To allow the individual to 
start in the training program, either a red photo badge (no clearance) or 
a yellow photo badge (limited clearance) will be issued. This will allow 
the individual to temporarily perform work where or when it is not man-
datory to have the Q-level clearance. 

If the individual fails to qualify for a Q-level security clearance, 
the situation will be evaluated by the Security Section Head and the 
Reactor Operations Section Head, and the individual will be considered for 
a position not requiring a clearance. This policy shall apply to the ini-
tial investigation as well as periodic re-investigations over the years. 

Entry into the ORNL complex, or a specific reactor area, is via a 
photo badge presented at the respective guard gates; however, at the 
Category-A reactor facilities, access is further restricted to automatic 
badge readers at the entrance to the buildings. 

4.4 PERFORMANCE STANDARDS 

To further emphasize the importance of establishing and maintaining a 
high level of dependability on the performance of ORNL reactor operating 
personnel, certain standards have been established. These standards are 
listed in Appendix A. 

If an individual fails to meet the established performance standards, 
the Reactor Operations Section Head shall evaluate the individual's poten-
tial to either complete the initial training program leading to certifica-
tion, or if already certified, his/her capability to continue assuming the 
responsibilities of a Reactor Operator or Senior Reactor Operator. If it 
is decided to retain the individual in the program, the individual will be 
informed of those areas of performance where improvement is needed. If an 
improvement is not observed within a reasonable period of time, a re-
evaluation shall be made. If the individual's second appraisal is 
unsatisfactory, as determined by the Section Head, the individual will be 
considered for another position. 
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somewhat special for Reactor Operators, the Health Division Director will 
notify the Reactor Operations Section Head of the results soon after the 
examination is completed. A job offer shall not be finalized until all 
required input has been evaluated by the Reactor Operations Section Head 
and/or the Operations Division Director. 
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6. REACTOR-OPERATIONS-SECTION TRAINING PROGRAMS 

6.1 INTRODUCTION 

There are several programs which are designed to provide qualified 
people to work at the various ORNL reactor facilities. Those programs for 
reactor operators and supervisors are by far the most demanding and are 
covered in detail in this document. Training programs for reactor support 
groups have not been addressed in this document. 

The various support groups at each reactor facility have their own, 
specialized training programs. These groups include emergency-response 
personnel, chemical operators (who monitor stack effluents and process 
liquid wastes), maintenance personnel, health physicists, quality 
assurance personnel, etc. Individuals in these support groups are 
required to demonstrate their performance capabilities to the training 
personnel in their respective divisions or sections. 

6.2 OBJECTIVES 

The training programs for reactor operating personnel have been 
developed to ensure that qualified personnel operate the reactor facili-
ties at ORNL and that such training, testing and documentation, etc., are 
in compliance with DOE and ORNL requirements. 

The objectives of the program are to: 

1. describe the functional positions to which the training program 
applies, 

2. describe the training requirements which are commensurate with 
the degree of skill, knowledge, and responsibility required, 

3. describe the required content and depth of material to be covered, 

4. specify the nature of the oral, written, and operating examina-
tions administered for the purpose of certification, 

5. specify the requirements for operating personnel to remain 
qualified, 

6. maintain required documentation amenable for internal and exter-
nal audits by the various review committee and/or auditors, 

7. provide a means for the dissemination of significant information 
regarding changes in ORNL, DOE, or industry standards, proce-
dures, and/or requirements, and 

8. emphasize training on operational procedures, especially those 
pertaining to abnormal and emergency conditions. 
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6.3 REACTOR-OPERATOR TRAINING PROGRAM FOR INITIAL CERTIFICATION 

6.3.1 Prerequisites and Special Exemptions 

Since the current policy is to preferably select candidates for the 
Reactor-Operator Training Program from among applicants having completed 
the Nuclear Navy Training Program or from among those already licensed or 
certified at a reactor facility other than at ORNL, the candidates will 
usually already have the necessary prerequisites. In addition, the basic 
prerequisites would be those attributes (listed in Sect. 5.1) that were 
evaluated, in part, by the interviewers. 

Certain exemptions from parts of the training program may be allowed 
in cases where: (1) an individual has had experience in a particular 
field and can demonstrate proficiency in a certain job task (e.g., someone 
that had been a health physicist would not be required to spend as much 
time on radiation safety as someone that may have been a millwright); (2) 
the individual has had previous experience in a similar job at another 
facility; (3) certain material is not applicable to that facility (e.g., 
the same degree of training on cooling systems would not be appropriate at 
both the HFIR and HPRR); and (4) the individual's academic background is 
such that it may be only necessary to review certain material (e.g., 
nuclear engineers or persons trained by the nuclear Navy would not be 
expected to need as much time achieving the level of knowledge required in 
reactor physics as would the high school graduate not having had the 
nuclear Navy training). For such cases, some of the material listed in 
the training schedule may be either omitted or covered lightly, as needed. 
The reasons for such exceptions, however, shall be documented. 

Individuals who do not possess the formal educational requirements 
shall not be automatically eliminated from a training program (or from 
their job) where other factors provide sufficient evidence of their abili-
ties. These other factors (e.g., certification of academic ability and 
knowledge, a high school diploma or GED, sixty semester hours of related 
technical education taught at the college level, qualification as a Senior 
Reactor Operator at the assigned plant, two years experience in his/her 
area of responsibility, two years of supervisory or management experience, 
an associate degree in engineering or related science, etc.) will be eva-
luated on a case-by-case basis by the Reactor Operations Section Head 
and/or the Operations Division Director. 

6.3.2 Subject Material and Depth of Coverage 

The training program for Reactor Operator candidates shall include 
instructions on the following topics, as applicable to the reactor faci-
lity to which the individuals will be assigned, and in other areas in which 
they are expected to be proficient, commensurate with their duties and 
responsibilities as Reactor Operators. On theoretical subjects, it is not 
intended to bring the level of knowledge of the high school graduate up to 
that of the nuclear engineer. The subject and depth of material is based, 
in part, on recommendations in various documents, on an analysis of the 
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level of knowledge needed to perform the various job tasks, and on the many 
years of experience in training reactor operators. It shall apply to both 
Category-A and Category-B reactors, as appropriate. 

1. Mathematics - In sufficient depth to develop a practical under-
standing of high-school-level mathematical manipulations (e.g., 
use of exponentials, ratios, basic problem-solving techniques, 
etc.), the use of graphs, the presentation of certain routine 
data on various reactor systems, the conversion of units, etc. 

2. Basic chemistry - In sufficient depth to develop a practical 
understanding of certain chemical processes, as applicable to 
water systems (e.g., ion-exchange columns, pH control, corrosion, 
etc.). 

3. Basic physics - In sufficient depth to develop a practical 
understanding of basic electricity, heat production and transfer, 
basic properties of fluids and matter, fluid statics, fluid 
dynamics, change of phase, flow instability, etc. 

4. Elementary reactor physics - In sufficient depth to develop a 
practical understanding of the fission process; neutron multipli-
cation; neutron kinetics (e.g., prompt and delayed neutrons, 
neutron lifetime and generation time, etc.); reactor kinetics 
(e.g., reactivity, period, startup rate, etc.); reactor control; 
coefficients (e.g., temperature, Doppler, etc.); fission product 
poisons; reactor core characteristics; and fuel loading (e.g., 
subcritical multiplication, 1/M plots, approach to critical, etc.). 

5. Design features - In sufficient depth to develop a practical 
understanding and working knowledge of the reactor core and 
vessel components (for assembly and disassembly purposes) and of 
all the other equipment at a reactor facility which Reactor 
Operators are expected to operate without supervisory assistance. 

6. Operating characteristics - in sufficient depth to develop a 
practical understanding and working knowledge of the plant and/or 
equipment response to planned changes effected by the operator or 
effected by unplanned transients resulting from various postu-
lated failures and/or abnormal operating conditions. 

7. Control mechanisms - In sufficient depth to develop a practical 
understanding and working knowledge of the operating charac-
teristics of certain controllers and/or control instrumentation 
associated with the reactor or auxiliary equipment for the pur-
pose of operating such equipment under normal and abnormal con-
ditions . 

8. Safety systems - In sufficient depth to develop a practical 
understanding and working knowledge of the nuclear instrumenta-
tion's block diagrams, purpose, actuating set points, sensing-
element locations, interlocks, automatic/manual features, 
consequences of failure, limitations, etc. 
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9. Process systems - In sufficient depth to develop a practical 
understanding and working knowledge of the various process 
systems (e.g., water, electrical, steam, off-gas, etc.) so that 
the individual is able to draw schematic diagrams of the various 
systems and operate the systems under normal conditions and 
correct, if possible, abnormal conditions. 

10. Standby and emergency equipment - In sufficient depth to develop 
a practical understanding and working knowledge of the purpose, 
capacity, and applicability of equipment intended to mitigate 
core and equipment damage and/or prevent the release of radioac-
tive effluents to the environs. Such equipment includes 
emergency core-cooling systems, radiation-monitoring equipment, 
off-gas filtering systems, liquid-effluent retention systems, and 
fire-fighting equipment. 

]1. Radiation control and safety - In sufficient depth to develop a 
practical understanding and working knowledge of potential 
radiological hazards associated with specific job tasks, plant 
and environment protection systems, shielding requirements, limi-
tations on exposure, Radiation Work Permits, contamination and 
radiation zones, and use of radiation monitors. 

12. Standard operating procedures - In sufficient depth to develop a 
practical understanding and working knowledge of the use of 
checklists and written procedures, the location of valves and 
other controls associated with various components or auxiliary 
equipment, and the precautions applicable in order to operate the 
reactor and auxiliary systems without the need of supervision. 

13. Abnormal and emergency procedures - In sufficient depth to develop 
a practical understanding and working knowledge of the actions to 
take in response to various postulated abnormal and/or emergency 
situations (this shall include the mitigation of accidents 
involving a degraded core, the response to failures of instrumen-
tation, the response to losses of electrical power and other uti-
lities, the response to individual annunicator alarms, the 
response to water leaks, etc.). 

14. Process waste systems - In sufficient depth to develop a practi-
cal understanding and working knowledge of the handling and/or 
categorizing process waste, the methods by which they are pro-
cessed, the potential radiological hazards involved, the limita-
tions on radioactive effluents, and filter efficiencies. 

15. Fuel handling - In sufficient depth to develop a practical 
understanding and working knowledge of the hazards and require-
ments associated with the handling of new and irradiated fuel. 
This shall include the use of special handling tools, refueling, 
vessel-component replacement, pool work, and loading of shipping 
carriers. 
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16. Technical specifications - In sufficient depth to develop a prac-
tical understanding and working knowledge of the limiting condi-
tions of operation and their bases, surveillance requirements, 
abnormal occurrences, and reporting requirements. 

17. Electrical systems - In sufficient depth to develop a practical 
understanding and working knowledge of the various electrical 
systems at the facility, consequences of electrical failures, 
procedures for surveillance, placing systems in service or 
removing them from service, and performing special tests. 

18. Experiments - In sufficient depth to develop a practical under-
standing and working knowledge of the types of irradiation faci-
lities and the services provided each so that the individual can 
draw schematic diagrams of the beam tubes and operate the local 
valve manifolds for filling and draining the beam-tube cavities. 

19. Control manipulations - In sufficient depth to prepare the indi-
vidual for solo operation of the reactor console and other 
control-room switches, buttons, etc., during startup, shutdown, 
and transient conditions. 

20. Security - In sufficient depth to develop an awareness of the 
ORNL requirements pertaining to security at a reactor facility 
and as applicable to badge-readers, locked files, telephone con-
versations, classified information, etc. 

21. Quality assurance - In sufficient depth to develop a practical 
understanding and working knowledge of the subject, the impor-
tance of maintaining proper documentation, the various forms to 
fill out and records to keep, the reporting requirements, and the 
identification of QA personnel. 

22. Performance standards - In sufficient depth to develop a con-
tinued awareness of an expected on-the-job code of behavior and 
performance. (Refer to Appendix A for performance standards 
requirements.) 

23. Industrial safety - In sufficient depth to develop a practical 
understanding and working knowledge of the use and location of 
respirators and other protective equipment, the sources of safety 
information (references), the control of certain toxic materials, 
the reporting requirements, the effects of smoke and toxic gases, 
and the handling and disposal of hazardous materials. 

(For more specific detail of the depth of material coverage, refer to 
the facility checklists in Appendix C.) 
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6.3.3 Training Materials and Resources 

The training materials that will be maintained in a study room or that 
will be made available shall include: 

1. The NUS Reactor Operator Training Program - This consists of 72 
one-hour color videotapes and manuals which parallel the taped 
material. 

2. Several videotapes on radiation safety/hazards. 

3. One video tape on security and safety requirements at the facility. 

4. Various safety-oriented videotapes (on loan from the Safety 
Department). 

5. The facility's descriptive and procedure manuals. 

6. The facility's Technical Specifications, Safety Analysis Reports 
(SARs), and Unusual Occurrence Reports (UORs). 

7. The programmed instruction manuals on the generic subjects (i.e., 
reactor physics, radiation control and safety, instrumentation 
and control, heat transfer and fluid flow, and mathematics). 

8. The question-and-answer manuals on the generic subjects (i.e., 
reactor physics, heat transfer fluid flow, and radiation safety). 

9. The ORNL safety manuals (e.g., the Health Physics Manual, the 
Safety Manual, the Environmental Protection Manual, and the 
Respirator Program Manual). 

10. The emergency manuals (i.e., the Local Emergency Manual and the 
Laboratory's Emergency Manual). 

Lecturers/Instructors - In addition to those individuals in the 
Reactor Operations Section who perform training, there are a number of 
other individuals in other groups that also assist in the training of 
reactor operating personnel. Such individuals are from the Instrumenta-
tion and Controls Division, the Health Physics organization, the Health 
Division, and the ORNL Plant Protection Division. Persons from within the 
Operations Division are primarily from the Reactor Technical Support 
groups and have expertise in reactor technology, reactor physics, electri-
cal systems, quality assurance, etc. 

There are no simulators for any of the reactor facilities at ORNL. 
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6.3.4 Training Methods 

Due to the relatively small turnover of reactor operating personnel, 
operator candidates are not hired on a mass basis; normally, only one per-
son will be in training at a time at any one facility. This allows for 
the benefit of more individual attention. 

In general, training will be accomplished by the following means: 

1. Lectures/talks/tours 

a. Initially, a new employee will be given an orientation session 
covering items listed under General Employee Training. This 
training is given by personnel in another ORNL training 
group. 

b. A new employee will then be given a further orientation ses-
sion covering organization, quality assurance, affirmative 
action, etc.; this will be administered by personnel in the 
Operations Division. 

c. Once assigned to a particular facility, a new employee will 
be given a plant tour by the Training Manager (or designated 
alternate) and be given the safety/security instructions 
required for reactor-facility access. 

d. During the training period to qualify as a Reactor Operator, 
the trainee will have a number of one-on-one-type training 
sessions with the Training Manager on plant specifics. 

e. The trainee will attend lectures by individuals from spe-
cialized reactor-support groups (e.g., personnel from 
Instrumentation and Controls, Health Physics, electrical 
maintenance, etc.). 

f. The trainee will be given talks by individuals from the Plant 
Protection Division on security, the use of fire-fighting 
equipment, the use of respirators, etc. 

g. The trainee and the Training Manager (or his designated 
alternate) will go over each item on the Facility's 
Training/Qualification Checklist. 

2. Viewing videotapes - There are approximately 72 videotapes that 
the individual will view in conjunction with studying litera-
ture. (It is not necessary to view all the tapes prio' . cer-
tification; some may be viewed in the requalification training 
sessions.) 
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3. Self-study 

a. The trainee's predominant method of covering required material 
will be by reading the various manuals. 

4. Observing routine operations 

Initially, a most important method of training is having a 
trainee observe the activities of certified Reactor Operators as 
they record daily and/or hourly readings, regenerate deminerali-
zers, refuel the core, perform startup checks, etc. 

5. Performing "hands-on" activities 

As the trainee becomes acclimated to the operations at the reac-
tor facility, certain "hands-on" control manipulations will be 
allowed and expected. This may include operating the reactor 
under the direct supervision of a Trainer and/or Reactor Operator, 
handling refueling tools, placing certain auxiliary equipment in 
service, etc. (Even though an individual is stationed at a 
Category-A reactor, he/she may be given training at one of the 
Category-B facilities since some of the other reactors are more 
suitable for illustrating such things as subcritical multiplica-
tion, xenon decay, etc.) 

6. Participating in "walk-through" exercises 

For certain abnormal or emergency situations where it is imprac-
tical to perform "hands-on"-type exercises using the reactor 
(e.g., loss of cooling, loss of electrical power, etc.), 
"walk-through" exercises will be conducted. 

6.3.5 Training Schedule 

The training of a candidate for the position of Reactor Operator is 
usually accomplished in four to eight months. This time schedule, as 
indicated, is flexible and may vary since it is dependent on such things 
as the background of the individual, the operating schedule and availabi-
lity of the reactor for training, the training received during refueling 
and other outages, and the overall progress of the individual in general. 
(The Training Schedule for Reactor Operator trainees is included in 
Appendix D.) Periodic deviations from the training schedule shall be the 
prerogative of the Training Manager and shall be performed on an indivi-
dual basis. 

6.3.6 Evaluation of Trainees During the Training Period 

Approximately every six weeks, the Training Manager will evaluate the 
operator trainee's Training Checklists, the results of any oral and writ-
ten examinations administered during the training period, and the indivi-
dual's attitude and willingness to learn. Based on these evaluations, the 
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Training Manager will fill out a Reactor Operations Section Training 
Progress Review form (refer to Appendix D) and then discuss the individual's 
progress with him/her, the Reactor Supervisor, and the Reactor Operations 
Section Head. 

6.3.7 Policy Toward Trainees Not Performing as Expected 

In the event the trainee does not display an acceptable degree of 
progress during the time he/she is preparing for the Reactor Operator cer-
tification examination, as determined by the Training Manager, the matter 
will be called to the attention of the Reactor Supervisor and Reactor 
Operations Section Head. If, at that time, it is decided that the trainee 
would not qualify as a Reactor Operator in accordance with the established 
standards, placement in another field of employment shall be required. If 
the trainee's performance is marginal, the Reactor Operations Section 
Head, the Reactor Supervisor and/or Assistant Reactor Supervisor shall 
inform the trainee of his/her areas of weakness and reiterate the expected 
standards of performance. An additional period of time, not to exceed 
four weeks, shall be given the individual for an opportunity to display 
improvement. If, after that time, the individual's capability is still in 
question, he/she shall be considered for placement in a less demanding job 
or he/she may be terminated. 
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6.4 SENIOR REACTOR-OPERATOR TRAINING PROGRAM FOR INITIAL CERTIFICATION 

6.4.1 Prerequisites and Special Exemptions 

For the Category-A reactor facilities (HFIR, ORR, and BSR*), the 
usual policy is to select candidates for the Senior Reactor Operator (SRO) 
training from among those individuals having a minimum of one year's 
experience as a Reactor Operator (RO); hence, the candidate will already 
have the necessary prerequisites for the Senior Reactor Operator's 
training program. On occasion, however, an individual is hired who has 
had no previous experience in reactor operations (but who has a bachelors 
degree in engineering or one of the sciences) for the purpose of serving 
in a technical group or in an administrative capacity for which SRO cer-
tification is required. In such cases, the individual may be exempt from 
the one year service as an RO and may be allowed to take the SRO examina-
tion shortly after taking the RO examination. 

For Category-B reactors (HPRR, TSR, and PCA) and the Critical 
Experiments Facility (CEF), the policy is to have all personnel certified 
as SROs soon after certifying as ROs. The personnel intended to operate 
these facilities are not in the bargaining group, and in the past, they 
have all been college graduates. This policy shall be continued. 

As in the case of the RO candidates, certain exemptions from parts of 
the training program may also be allowed in cases where: (1) an individual 
has had experience in a particular field and can demonstrate proficiency 
in a particular job task (e.g., someone that had been a health physicist 
would not be required to spend as much time on radiation safety as someone 
who had a degree in chemistry); (2) the individual has had previous exper-
ience in a similar job at another facility; (3) certain material is not 
applicable to that facility (e.g., the same degree of training on cooling 
systems would not be appropriate at both the HFIR and HPRR); and (4) the 
individual's academic background is such that it may only be necessary to 
review certain materials (e.g., nuclear engineers would not be expected to 
need as much time on reactor physics as might the mechanical engineer). 
For such cases, some of the material 1 isted in the training schedule may 
be either omitted or covered lightly. The reasons for such exemptions, 
however, shall be documented. 

*The BSR is a Category-B reactor; however, it is operated by remote 
control from the ORR control room during steady-state operations by the 
same personnel who operate the ORR. For convenience, the literature will 
refer to the ORR-BSR complex. The training requirements for the BSR 
personnel shall be the same as for the ORR. 
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6.4.2 Subject Material and Depth 

The training program for SRO candidates shall include instruction on 
the following topics, as applicable to the reactor facility to which the 
individual will be assigned, and in other areas in which supervisory per-
sonnel are expected to be proficient. In general, most of the subject 
material is essentially the same as in the RO program; however, for the 
SROs, the depth of material coverage is expected to be greater. 

1. Reactor theory - In sufficient depth to develop a practical 
understanding of the fission process, neutron multiplication, 
neutron leakage, the six-factor formula, reactivity effects, cri-
ticality indications, etc., and to develop an understanding of 
certain problem solving above the Reactor Operator's level. 

2. Theory of fluids and thermodynamics - In sufficient depth ro 
develop a practical understanding of fluid statics, fluid dyna-
mics, change of phase, burnout and flow instability, reactor 
thermal limits, etc., as applicable to the ORNL research reactors. 

3. Design and operating limitations of the reactor - In sufficient 
depth to develop a practical understanding of the bases for the 
limiting conditions of operation and surveillance requirements 
stipulated in the Technical Specifications. 

4. Radiation hazards - In sufficient depth to develop a practical 
understanding of the subject as related to supervisory respon-
sibilities and to allow recognition of potential radiological-
type problems before they worsen, to instill a methodical 
approach to job planning in order to minimize the potential for 
radiation hazards, to respond to abnormal/emergency situations 
involving radiological hazards, to have an understanding of 
shielding problems, to be familiar with precautions associated 
with handling and shipping of radioactive materials, etc. 

5. Fuel handling - In sufficient depth to allow the individual to 
supervise an operating crew during refueling, to be familiar with 
the required records associated with fuel handling, and to have a 
continued awareness of the various types of potential problems 
(e.g., criticality, damage, etc.) and/or radiological hazards 
associated with new and irradiated fuel. 

6. Specific operating characteristics - In sufficient depth to 
develop a practical understanding of reactor-systems' response tc 
postulated transients, including the effects of changes in tem-
perature, pressure, flow rate, etc. 

7. Core parameters - In sufficient depth to develop a practical 
understanding ot: the magnitude of neutron fluxes in various sec-
tions of the core, the variables that might affect these flux 
levels, and the changes in neutron poison concentrations during 
an operating cycle. 
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8. Instrumentation and controls - In sufficient depth to develop a 
practical understanding of the reactor's safety systems, control 
systems, electrical-distribution systems, and related block 
diagrams and prints to allow for a degree of troubleshooting 
during abnormal situations. 

9. Administrative procedures - In sufficient depth to develop a 
practical understanding and working knowledge of superviaory 
duties and responsibilities during reactor startups, shutdowns, 
refuelings, and other day-to-day operational activities in accor-
dance with ORNL and DOE regulations, to be familiar with the 
follow-up responae to all abnormal/emergency procedures, and to be 
cognizant of the reporting requirements associated with abnormal 
occurrences, radiological problems, safety limit violations, 
etc., as stated in the facility's Technical Specifications. 

10. Leadership - In sufficient depth to develop a practical 
understanding of how to effectively supervise a crew of Reactor 
Operators during routine activities and during abnormal/emergency 
situations. 

11. Interpersonal communication - In sufficient depth to develop a 
practical understanding of how to communicate effectively with 
Reactor Operators, crafts personnel, other supervisors, Shift 
Technical Advisors, experimenters, public relations personnel, 
etc. 

12. Command responsibilities and limits - In sufficient depth to 
develop a practical understanding and working knowledge of the 
organization's chain of command when issuing orders, requesting 
maintenance work, etc., and to know when approval and/or con-
sultation on certain matters is required. 

13. Motivation of personnel - In sufficient depth to develop a prac-
tical understanding of how to motivate his/her crew to function 
in a safe, reliable, and efficient manner, both individually and 
as a team effort, in accordance with the established performance 
standards. 

14. Problem and decisional analyses - In sufficient depth to develop 
a logical and systematic approach to the reasoning process 
necessary to resolve certain problems that may arise during 
various operational activities and which are unique to super-
visory personnel in the field of reactor operations. 

(For further details on the depth of material coverage, refer to the 
checklists for each facility in Appendix C.) 
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6.4.3 Training Materials and Resources 

The training materials and resources shall be the same for the Senior 
Reactor Operator candidates as outlined in Sect. 6.3.3 for the Reactor 
Operator candidates with the exception that Senior Reactor Operators will 
also attend supervisory training courses given by another group at the 
Laboratory. 

6.4.4 Training Methods 

The method of training individuals to become Senior Reactor Operators 
is basically the same as outlined in Sect. 6.3.4 for the Reactor Operators. 
Candidates that are selected from among the Reactor Operators are already 
fairly familiar with the facility. However, the Senior Reactor Operator 
certification examinations are more difficult academically, and the candi-
dates will be required to review the material on reactor theory, heat 
transfer, instrumentation, etc. This is achieved primarily by self-study 
with instructor assistance, as needed. For some of the supervisory-skill 
requirements, the individual shall be scheduled to attend classes given by 
another ORNL training group specializing in these subjects. 

It should be noted that a number of Reactor Operators have voluntarily 
taken the Senior Reactor Operator's certification examination and continue 
to take the periodic requalification examinations. These individuals are 
categorically certified Senior Reactor Operators; however, they remain in 
the bargaining group and do not have supervisory responsibilities. When 
given this responsibility, via promotion, they are no longer in the 
bargaining group, and they will be required to attend the supervisory 
classes mentioned previously. 

6.4.5 Training Schedule 

The training of a candidate for the position of supervising Senior 
Reactor Operator, who is already certified as a Reactor Operator at a spe-
cific reactor facility, is usually accomplished in approximately one month; 
however, this time frame is flexible and may vary since it is dependent on 
the individual's background and overall performance as a Reactor Operator. 
The amount of training and, hence, the actual time required to be spent on 
the subjects shall be decided by the Training Manager. (Refer to Appendix 
D for a Training Schedule for Senior Reactor Operators.) The time spent 
on training in some of the required supervisory skills may be allotted at 
a later date since classes in these subjects are given by another ORNL 
training group and are scheduled at different times throughout the year. 

6.4.6 Evaluation of Trainees During the Training Period 

It shall be the responsibility of the Training Manager to monitor the 
progress of an individual in the Senior Reactor Operator's training 
program. The evaluation shall be based on interviews, general observa-
tions , and/or any oral and/or written examinations the Training Manager 
considers appropriate to administer. 
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6.4.7 Policy Toward Traineea Not Performing as Expected 

In the event the trainee selected from among the Reactor Operators 
does not display an acceptable degree of progress at any time he/she is 
preparing for the Senior Reactor Operator certification examination, as 
determined by the Training Manager, the matter will be called to the 
attention of the Reactor Supervisor and Reactor Operations Section Head. 
If it is decided at that time that the trainee will not make an acceptable 
supervisor, he/she will be disqualified as a candidate and will be 
reviewed for a less demanding job. 

Should an unfavorable rating be given to a Senior Reactor Operator 
candidate having a college degree and participating in both the Reactor 
Operator and Senior Reactor Operator Training Programs simultaneously 
(prior to taking both examinations), the individual will also be 
disqualified as a candidate and considered for another position. 
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6.5 GENERAL EMPLOYEE TRAINING 

As stated earlier, DOE Order 5480.1A, Chapter VI, requires that all 
persons regularly employed in a nuclear facility are required to have 
training in the following areas, commensurate with their job duties: 

1. general description of the plant and the facilities, 

2. job-related procedures and instructions, 

3. radiological health and safety, 

4. emergency plans, 

5. industrial safety, 

6. fire protection, 

7. security, and 

8. quality assurance. 

The intent of this requirement is primarily safety related, and it is 
directed not only at reactor operating personnel but also at the experi-
menters, the janitors, the maintenance personnel, and the secretaries at a 
reactor facility. 

The Oak Ridge National Laboratory has a General Employee Training 
Program which addresses all but item 2 of the required subjects and is 
intended for all ORNL employees. Item 2 is a facility-specific training 
requirement. All subjects are covered again, in greater detail and as 
needed, by training personnel in the various groups in which new personnel 
will be located. 

To further emphasize the importance of training to the general 
employee having access to a reactor building, certain additional training 
requirements have been established and implemented by the Reactor 
Operations Section. In essence, for someone to have his/her name added to 
the computer list to allow reactor-building access (via badge readers), 
the individual is required to view a 20-min video tape and have someone 
cover with them the various items on a "Dos and Don'ts"-type checklist. 
These checklists, which have the signature of the trainer and trainee, are 
maintained by the Training Coordinator for auditing purposes. (Refer to 
Appendix D for an example of the Instructions for ORNL Employees Working 
at a Reactor Facility Checklist.) 
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operating examination may include a demonstration of the candidate's abi-
lity to operate any auxiliary equipment and shall include a demonstration 
of the use of selected radiation detectors. 

During the oral/operating examinations, the Examiner shall use the 
Oral/Operating Examination Evaluation form to document his/her evaluation 
of the candidate's response to questions and demonstrated ability to 
operate equipment. (Refer to Appendix D for an example of this form.) 
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7. INITIAL CERTIFICATION 

7.1. GENERAL 

In accordance with the requirements of DOE Order 5480.1A, Chapter VI, 
and as applicable to the reactor facilities at the Oak Ridge National 
Laboratory (ORNL), certification of Reactor Operators and/or Senior 
Reactor Operators shall be the responsibility of upper management. At 
ORNL, this level of management has been designated as the Operations 
Division Director. 

The certification evaluation shall be based on the successful comple-
tion of the required training program; the written, oral, and operating 
certification examinations administered by the Examiner, and a satisfactory 
medical report on the candidate from the Health Division. This information 
must be submitted to the Division Director in order for him/her to evaluate 
the individual and finalize the necessary certification documentation. 

Certification is for a specifi". time (i.e., two years) and shall apply 
to a specific reactor; it shall not allow the individual to operate 
another ORNL reactor. An interim certification shall be initially required 
for individuals who have not completed the required probationary period 
(which, for bargaining unit employees, is six months for new employees and 
three months for those who entered the job via the bid procedure). 

All initial certification procedures apply to the reactor operating 
personnel and certain other personnel at both the Category-A and Category-B 
reactor facilities. 

7.2 PROCEDURES FOR CERTIFICATION 

1. 'Ipon completion of the individual's training (for Reactor Operator 
and/or Senior Reactor Operator), the Training Manager will initi-
ate the handling of the required documentation for certification 
by signing and dating that section of the form applicable to 
his/her approval of the candidate. These forms are (1) the 
Interim Certification for Reactor Operator, (2) the Initial 
Certification for Reactor Operator, or (3) the Initial 
Certification for Senior Reactor Operator. (Examples of these 
forms are included in Appendix D.) 

2. The Training Manager will inform the Examiner of the candidate's 
status and arrange a schedule for administering the certification 
examinations. 

3. The written part of the certification examination will be sche-
duled by the Examiner. The written examination will normally be 
scheduled first, followed by the oral examination usually on the 
next day. The operating portion of the examination is relatively 
flexible but will normally be scheduled during a reactor startup 
after refueling. 



7-1 Rev. 
Date 

4. Upon completion of the written, oral, and operating examinations, 
the Examiner will record the grades and other results, then sign 
and date those sections of the certification forms applicable to 
his/her approval of the candidate. The forms will then be 
delivered by him/her to the Reactor Operations Section Head. 

5. The Examiner will obtain a statement, in writing, from the 
Director of the Health Division verifying that the individual has 
met the medical requirements for the position of Reactor Operator. 
This information will be conveyed to the Reactor Operations 
Section head. 

6. The Reactor Operations Section Head will review and evaluate the 
candidate's qualification record, sign and date the form, and 
then deliver it to the Operations Division Director. 

7. If all the required input to the Operations Division Director 
indicates a satisfactory appraisal, he/she will sign and date the 
qualification form. At this time, the candidate becomes offici-
ally certified as a Reactor Operator (or Senior Reactor Operator) 
for the particular reactor facility at which the individual was 
trained. 

8. The Operations Division Director will notify the Reactor Opera-
tions Section Head of the certification process. The latter, in 
turn, will notify the Reactor Supervisor. The newly certified 
operator subsequently will be informed and then assigned to a 
shift. At this time, he/she is permitted to perform solo opera-
tions, as applicable. 

NOTE: An interim certification is applicable if the Reactor Operator 
candidate is still in the probationary period; it shall be limited 
to the duration of this period. At the end of the probationary 
period, the individual's performance must be re-evaluated in order 
to extend certification to cover the remainder of the two-year 
period of time. The Initial Certification form must then be 
completed to document this re-evaluation. 

7.3 TESTING AND GRADING REQUIREMENTS 

1. The initial certification examinations shall not be administered 
by the individuals performing the training (i.e., the Training 
Managers). These examinations, as well as all subsequent requali-
fication examinations shall be prepared, administered, and graded 
by the Examiner or, in some cases, his/her designated alternate. 

2. All examinations shall be reviewed by the Reactor Operations 
Section Head prior to their being administered. This shall be 
documented by his/her signing the examination's cover page. 
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3. The written, oral, and operating examinations shall be prepared 
and administered in accordance with DOE standards (i.e., similar 
to the NRC licensing examinations given to operator candidates at 
Lhe nuclear power plants). 

4. The point value for each question on the written examination will 
be indicated on the test paper and will be based on such factors 
as the level of knowledge required, the relative importance of 
the subject, the complexity of the expected answers, and the 
amount of time estimated to answer the questions in acceptable 
depth. 

5. The Senior Operator's written examination will be different and 
more demanding than the Operator's examination; it shall also be 
supplemental to the Reactor Operator's examination. 

6. In order to pass the written examination, the candidate must 
achieve a score of 70% or above in each category and achieve an 
overall score of 80% for the entire examination (e.g., an overall 
grade of 87% with a 6i>% in one category would be a failing 
grade). (There are seven categories in the Reactor Operator exa-
mination and five categories in the Senior Reactor Operator 
examination.) 

7. A quantitative evaluation shall also be made of the oral/operating 
examinations. (Refer to the Oral/Operating Evaluation Report form 
in Appendix D for an explanation of the numbering scheme.) 

8. The time limits for the Reactor Operator and Senior Reactor 
Operator written examinations will be approximately eight hours 
and seven hours, respectively. The tests will be given in two 
sessions (i.e., morning and afternoon) and will be proctored by 
the Examiner or his/her designated alternate. 

9. Completed examination papers shall be graded by the Examiner and 
reviewed by the Reactor Operations Section Head. 

7.4 TYPES OF TEST QUESTIONS 

In regard to the types and/or complexity of test questions, the 
following guidelines should apply: 

1. Questions that could be easily answered by a visitor who has had a 
30-minute tour of the facility should be avoided. With respect to 
depth of knowledge, written questions can be segregated into five 
categories; these are (in ascending order of depth of knowledge 
required): 

a. Knowledge and Recall (e.g., Define nucleate boiling.) 

b. Comprehension and Interpretation (e.g., Give two examples of 
natural circulation and include sketches.) 
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c. Application of Rules and Principles (e.g., Explain how the 
steam-jet air eductors work.) 

d. Analysis and Deduction [e.g., What has failed if the follow-
ing parametric changes occur at the HFIR: (1) there is an 
increase in makeup water to the head tank and (2) there is an 
increase in level in the storage tank? 

e. Synthesis and Evaluation (e.g., While escalating power to 
50 MW, a problem developed with a piston for the No. 4 con-
trol element and the No. 4 seat light was actuated; however, 
all other indications showed that the element had not 
actually dropped. It was learned also that the No. 4 element 
could not be inserted. Since there was a seat light, why was 
there not an automatic fast insert, and why could the No. 4 
element not be inserted? What action should be taken?) 

These five knowledge areas are cumulative; that is, a question 
that involves application of rules and principles will, of 
necessity, also test the respondent's knowledge, recall, and 
comprehension. The Examiner should try to have a fair represen-
tation of all the first four categories on the Reactor Operator's 
examination along with an occational question in the fifth cate-
gory. On the Senior Reactor Operator's examination, the third, 
fourth, and fifth categories should predominate. 

2. True/false-type questions shall be avoided unless they are a part 
of a more thought-provoking question. 

3. Questions in subject areas of infrequent use shall not be avoided. 
On the contrary, questions relating to abnormal/emergency proce-
dures should be emphasized. 

7.5 CERTIFICATION EXAMINATIONS FOR REACTOR-OPERATOR CANDIDATES 

7.5.1 Categories and Scope of the Written Examination 

The written examination required for Reactor Operator certification 
shall cover the seven categories listed below. The general content and 
depth of each category are indicated along with the point value. 

1. Principles of reactor operation (Point value: 12 +_ 3) 

This category is intended to include questions relating to 
basic, nuclear-reactor behavior, elementary nuclear-reactor 
theory, technical terminology, subcritical multiplication, and 
some problem solving. 

Also included in this category may be questions on controlled 
and variable characteristics expressed as normal or operating 
parameters (e.g., flow rates, pressure, temperatures, etc.), 
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The operating examination covers those manipulations which can better 
be demonstrated rather than described and allows the Examiner to perform 
an evaluation of the candidate's manual dexterity, attentiveness, and 
overall ability to operate the reactor console and/or other equipment at 
the facility. 

Items which normally are included in all operating and/or oral exami-
nations are indicated below; however, the specific characteristics and 
status of the reactor must be considered to ensure that the examination 
accomplishes its objectives. Therefore, for each examination, additions, 
deletions, or modifications to the following list may be appropriate. 
(Refer to the Oral/Operating Examination Evaluation form in Appendix D for 
an explanation of how a quantitative evaluation of the individual should 
be performed.) 

In general, the oral and operating examinations last from three to 
five hours, depending on the complexity of the particular reactor facility. 
As applicable to the job tasks performed by the Reactor Operator or Senior 
Reactor Operator candidate, these examinations shall include: 

1. Describing the operation and pertinent design features of the 
reactor and auxiliary systems and indicating acceptable familiar-
ity with the overall facility; this will include the ability to 
locate and identify significant components and instrumentation. 

2. Going over the items on the startup checklist on the reactor and 
any other checks (e.g., daily checks, recovery from scram, check-
lists, etc.) that a certified operator would normally perform. 
(When complete performance of all applicable checks requires 
excessive time, the Examiner may select portions of the check-
lists, spot-check items, or use other methods that he/she con-
siders suitable to determine competence, within a reasonable time 
period.) 

3. Starting up the reactor from a subcritical condition and raising 
the power level to a preselected value to use all nuclear-
instrumentation channels, or starting up the reactor following a 
scram or control element drop. (Note: all reactor startups 
and/or related shutdown work at the Category-A reactors must be 
documented. Refer to Appendix D.) 

4. Describing the response of the system to control changes. 
Normally, the candidate will be required to make one or more 
changes in power level and on a period specified by the Examiner 
and permitted by administrative procedures and/or reactor 
controls. 

5. Predicting the approximate readings of all pertinent instrumen-
tation for the operating conditions. 

6. Describing the required actions and/or responses to each alarm 
and annunciator signal and indicating the probable causes and 
significance thereof. (The candidate should show a high degree 
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of familiarity with procedures of this nature and should 
distinguish between actions or checks which are logical 
followups, depending on the circumstances. For reactors with a 
large number of alarms, the Examiner may spot-check or select 
portions that he/she considers suitable; normally, all are 
covered.) 

7. Describing the influence of experiment instrumentation upon the 
reactor control system. 

8. Performing startup, or describing the procedure therefore, of 
auxiliary and emergency systems. 

9. Demonstrating the use of portable radiation and other monitoring 
equipment used at the facility. 

10. Demonstrating or describing the actions to be taken in the event 
an abnormal/emergency situation occurs. (A high degree of 
familiarity with the emergency procedures is required; the can-
didate should be able to distinguish between those actions he/she 
must take immediately as an operator, or supervisor, and those 
that all persons at the facility must follow.) 

11. Describing rules and/or procedures regarding safety equipment, and 
Radiation Work Permits. (The candidate should be able to demon-
strate a logical, safety-oriented approach to questions involving 
radiological problems, including hypothetical situations.) 

12. Demonstrating familiarity with and following all operating proce-
dures and standards of the facility. (Operating personnel should 
be familiar with the facility's Technical Specifications and 
notification requirements and procedures. They should also be 
familiar with requirements regarding needed approval from line 
supervision, when applicable, in order not to exceed their 
authority.) 

7.6 CERTIFICATION EXAMINATIONS FOR SENIOR REACTOR-OPERATOR CANDIDATES 

7.6.1 Categories and Scope of the Initial Written Examination 

The written examination required for Senior Reactor Operator certifi-
cation consists of the five categories listed below. The general content 
and depth that shall be covered is indicated; the point value for each 
category is also given. In general, the intent is to reflect the greater 
depth in required subjects expected of Senior Reactor Operator candidates 
as compared to that for the Reactor Operator candidates. 

1. Theory of nuclear plant operation (Point value: 15 + 3) 

This category is intended to contain questions on principles of 
reactor theory including details of the fission process, neutron 
multiplication, shutdown margins, source and control-element 
effects, reactivity anomalies, and criticality indications. It 
also contains questions on specific operating characteristics of 
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values determined as resultant characteristics (e.g., temperature 
coefficient, reactivity worth, pressure drop, etc.), and the 
manner in which power, reactivity, rod worths, or other parameters 
of the reactor would change in response to control-element mani-
pulations, heatup, core burnup, experiment insertion, or other 
perturbations. 

2. Features of facility design (Point value: 1 2 + 3 ) 

This category is intended to contain questions on the design 
features of the particular facility, with emphasis on those 
systems that are designed to maintain core integrity, mitigate 
core damage, and protect against the uncontrolled release of 
radioactive materials into the coolant or environs. The appli-
cant will be required to reproduce, from memory, fairly detailed 
sketches or descriptions of various hydraulic, pneumatic, 
electrical-distribution, cooling, and/or cleanup systems. 
Questions will be asked on design intent, construction, operation, 
and interrelationships of those systems most directly associated 
with normal plant operation and reactor safety. The applicant 
should be familiar with the conditions which require the use of 
safety and emergency systems and why such protection is required 
or specified in the facility's Technical Specifications. 

3. Instrumentation and controls (Point value: 18 + 3) 

This category is intended to contain questions on the charac-
teristics and interrelationships of the nuclear and non-nuclear 
instrumentation and control systems, which include principles of 
operation of detectors, locations and set points of instruments, 
interlocks, diagrammatic representation of various instrument-
control systems, and details of control-element drive or other 
reactivity-control mechanisms. A candidate is not expected to be 
an instrument technician; however, questions should probe the 
individual's ability to recognize the indications of improper 
instrument performance (e.g., resulting from power failure, air-
supply failure, signal failure, etc.) and to understand the 
potential consequences of such failures. 

4. Safety and emergency systems (Point value: 16 +_ 3) 

This category is intended to contain questions on the design, 
construction, operation, and interrelationships of systems asso-
ciated with reactor safety, such as scram and other power-
reduction systems, pressure-relief devices, suppression and 
containment systems, poison-injection systems, spray systems, 
emergency-power systems, etc. 

5. Normal, abnormal, and emergency procedures (Point value: 2 5 + 3 ) 

This category is intended to contain questions on the facility's 
normal, abnormal, and emergency operating procedures. The appli-
cant is not expected to have all the normal procedures committed 
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to memory, but he / she should be able to expla in cer ta in sequen-
t i a l s teps and the precautions and l i m i t a t i o n s assoc ia ted with 
some of the more important operating procedures. For the 
abnormal/emergency procedures, the appl icant should be able to 
demonstrate complete knowledge and understanding of the symptoms, 
automatic a c t i o n s , and immediate ac t ion s teps assoc ia ted with 
each procedure. Administrative procedures inc luding operating 
r e s t r i c t i o n s , l i m i t a t i o n s in the f a c i l i t y l i c e n s e , and Technical 
S p e c i f i c a t i o n s may be included, to the extent they are d i r e c t l y 
appl icable to the job tasks of a Reactor Operator. 

6 . Radiation contro l and s a f e t y (Point value: 1 0 + 3 ) 

This category i s intended to contain quest ions on the terminology, 
radiat ion hazards, r a d i o l o g i c a l s a f e t y p r a c t i c e s , discharging and 
monitoring of rad ioac t ive r e l e a s e s , personnel exposure l i m i t s , 
s h i e l d i n g , and some elementary problem s o l v i n g . 

7. Fundamentals of thermodynamics, (Point value: 7 + 3 ) 
heat t r a n s f e r , and f l u i d flow 

This category i s intended to contain quest ions on the fundamen-
t a l s of hydrau l i c s , f l u i d f low, heat t r a n s f e r , thermodynamics, 
and some elementary problem s o l v i n g . Questions sha l l t e s t the 
a p p l i c a n t ' s knowledge and understanding of the concepts of tem-
perature measurement, d e n s i t y , v i s c o s i t y , pressure , volume, and 
the e f f e c t s of various changes on f l u i d s . The p r i n c i p l e s of heat 
t rans fer by conduction, convect ion, and rad ia t ion as we l l as 
c h a r a c t e r i s t i c s of heat-exchanger operation and natural c i r c u l a -
t i on w i l l be covered in t h i s categoy. Also included may be 
quest ions concerning the a p p l i c a b i l i t y of these fundamentals to 
operat ional t r a n s i e n t s during accident s i t u a t i o n s that may r e s u l t 
in core damage. 

7 . 5 . 2 Contents and Scope of the Oral and Operating Examinations 

The oral and operat ing examinations complement the wr i t ten examina-
t i o n by exploring in depth those areas not amenable to the wri t ten exami-
n a t i o n . The oral and operat ing examinations should be administered in a 
manner s imi lar to the examinations given by the NRC to candidates for 
operat ing l i c e n s e s at the nuclear power p lants ( i . e . , one examiner examin-
ing one a p p l i c a n t ) . 

The oral examination may explore those areas of the wri t ten examina-
t i o n in which the candidate appears to be in doubt or has not expressed 
h i m s e l f / h e r s e l f to the s a t i s f a c t i o n of the Examiner. The examination may 
a l s o explore those areas which require such voluminous wording to descr ibe 
that i n c l u s i o n in the wr i t ten examination would be too time-consuming. 
The examination may a l s o explore those areas which are important but may 
not be considered as important by the Examiner as some others to include 
in the wr i t ten examination ( e . g . , quest ions on s e c u r i t y , communications, 
l eadersh ip , e t c . ) . 
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the reactor and a u x i l i a r y systems, inc lud ing n u c l e a r , h y d r a u l i c , 
thermal, pneumatic, and e l e c t r i c a l . Furthermore, i t conta ins 
ques t ions r e l a t i n g to fue l - e l ement c h a r a c t e r i s t i c s , the e f f e c t s of 
c ladding f a i l u r e , the e f f e c t s of b o i l i n g , and coo lant chemis try . 

This category i s intended to inc lude ques t ions on the understand-
ing and use of curves d e p i c t i n g reactor behavior which may be 
beyond the scope of knowledge needed by operators for rout ine 
o p e r a t i o n . These may inc lude , as a p p l i c a b l e , d i f f e r e n t i a l and 
i n t e g r a l contro l -e lement worth curves ( s i n g l e or group) , period 
versus r e a c t i v i t y c u r v e s , void c o e f f i c i e n t curves , and poison 
(xenon, samarium, boron, e t c . ) worth curves . 

The appl i cant should be able t o demonstrate q u a n t i t a t i v e as w e l l 
as mathematical express ions regarding reactor behavior; however, 
these express ions (or formulae) and nuclear cons tants ( f i s s i o n 
f a c t o r s , ha l f l i v e s , e t c . ) u s u a l l y need not be committed to 
memory and w i l l be suppl ied in the examination when ques t ions 
requ ir ing them are inc luded. Further, t h i s category may conta in 
ques t ions concerning some aspec t s of b a s i c , r e a c t o r - c o r e and 
v e s s e l - d e s i g n l i m i t s , as a p p l i c a b l e . 

(The primary emphasis throughout the examination should be on 
understanding and p r a c t i c a l a p p l i c a t i o n of the theory rather than 
mere memorization of t echn ica l f a c t s . ) 

2 . Theory of f l u i d s and thermodynamics (Po int va lue: 1 0 + 3 ) 

This category i s intended to contain ques t ions on understanding 
heat and energy c y c l e s involved with nuc l ear -p lant o p e r a t i o n s , 
h e a t - t r a n s f e r processes involved with reac tor core c o o l i n g , r e a c -
tor thermal l i m i t s , i d e n t i f i c a t i o n of p lant parameters which can 
be used t o quant i fy p lant heat generat ion , and h e a t - t r a n s f e r 
information. Questions on understanding the mechanisms o f f l u i d 
f low as they are encountered in nuclear p l a n t s during normal and 
casua l ty condi t ions may a l s o be asked. The appl i cant should 
understand the r e l a t i o n s h i p of f l u i d p r o p e r t i e s and f low charac-
t e r i s t i c s to the thermal condi t ion of a nuclear reac tor and be 
able t o i d e n t i f y p lant parameters which can be used to determine 
f l u i d f low wi th in the nuclear p lant systems a s s o c i a t e d with heat 
removal from the reac tor core . 

Furthermore, t h i s category may contain ques t ions on the a l t e r n a t e 
methods of core c o o l i n g that are a v a i l a b l e when primary systems 
are inoperable , the v a r i a b l e parametric changes that a f f e c t c o o l -
ing mechanisms, the e f f e c t s of gas /s team b i n d i n g , and the a b i l i t y 
to recognize and m i t i g a t e the consequences of core damage. 

Note: For one of the Category-B r e a c t o r s ( the HPRR), where there 
i s e s s e n t i a l l y no coo l ing system, t h i s category may be 
omit ted , in p a r t , on the i n i t i a l c e r t i f i c a t i o n examina-
t i o n ; however, a d d i t i o n a l ques t ions on reac tor theory 
and/or pulse operat ion should be s u b s t i t u t e d . 
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P l a n t sy s t ems: d e s i g n , c o n t r o l , and (Po in t v a l u e : 2 5 + 3 ) 
i n s t r u m e n t a t i o n 

This c a t e g o r y i s intended to conta in q u e s t i o n s about the desigi . 
f e a t u r e s of the p a r t i c u l a r f a c i l i t y wi th emphasis on those 
systems which are des igned to mainta in and p r o t e c t a g a i n s t the 
u n c o n t r o l l e d r e l e a s e o f r a d i o a c t i v e m a t e r i a l s . The a p p l i c a n t 
should be a b l e t o reproduce, from memory, f a i r l y d e t a i l e d 
s k e t c h e s or d e s c r i p t i o n s of v a r i o u s h y d r a u l i c , pneumatic, or 
e l e c t r i c a l d i s t r i b u t i o n systems and mechanical components. 
Quest ions may be asked about d e s i g n i n t e n t , c o n s t r u c t i o n , o p e r a -
t i o n , and i n t e r r e l a t i o n s h i p s of those systems most d i r e c t l y a s s o -
c i a t e d wi th normal p l a n t o p e r a t i o n and r e a c t o r s a f e t y . 

Furthermore, t h i s ca tegory may c o n t a i n q u e s t i o n s on the c h a r a c t e r -
i s t i c s and i n t e r r e l a t i o n s h i p s o f the n u c l e a r , p r o c e s s , and r a d i o -
l o g i c a l i n s t r u m e n t a t i o n and c o n t r o l s y s t e m s . These q u e s t i o n s may 
i n q u i r e i n t o the p r i n c i p l e s of o p e r a t i o n of d e t e c t o r s , l o c a t i o n 
and s e t p o i n t s o f i n s t r u m e n t s , and diagrammatic r e p r e s e n t a t i o n o f 
instrument and c o n t r o l sys tems. An a p p l i c a n t i s not expected to 
have the knowledge o f an instrument t e c h n i c i a n ; but h i s / h e r answers 
should i n d i c a t e the a b i l i t y to r e c o g n i z e the i n d i c a t i o n s and con-
sequences of improper performance ( e . g . , over -compensat ion , power 
f a i l u r e , a i r - s u p p l y f a i l u r e , s i g n a l f a i l u r e , e t c . ) , i n c l u d i n g the 
t r a c e s t h a t recorders would show. He/she should a l s o be ab le to 
make use of a l l a v a i l a b l e ins trumenta t ion to provide checks or 
v e r i f i c a t i o n of observed r e a d i n g s . 

Procedures - normal, abnormal, and (Po in t v a l u e : 25 +_ 3 ) 
emergency, and r a d i o l o g i c a l c o n t r o l 

This c a t e g o r y i s intended to c o n t a i n q u e s t i o n s on the procedures 
f o r the o p e r a t i o n of the r e a c t o r and a u x i l i a r y sys tems , i n c l u d i n g 
a d m i n i s t r a t i v e c o n t r o l s and t e c h n i c a l s p e c i f i c a t i o n s requirements . 
In g e n e r a l , an a p p l i c a n t must demonstrate complete knowledge and 
understanding o f the symptoms, automatic a c t i o n s , and immediate-
a c t i o n s t e p s s p e c i f i e d by o f f -normal or emergency opera t ing pro-
c e d u r e s . The a p p l i c a n t should be able to d e s c r i b e the o b j e c t i v e s 
and methods used in the normal, o f f - n o r m a l , and emergency o p e r a t -
ing procedures i n c l u d i n g how t o perform the manipulat ions or 
v e r i f i c a t i o n s . Operating p r e c a u t i o n s , r e s t r i c t i o n s , and l i m i t a -
t i o n s , as covered i n procedure manuals or i n the f a c i l i t y ' s 
Technica l S p e c i f i c a t i o n s , may be inc luded t o the e x t e n t they are 
d i r e c t l y a p p l i c a b l e to a Senior Reactor Operator. 

This c a t e g o r y may a l s o conta in q u e s t i o n s on r a d i a t i o n hazards 
which c o n c e i v a b l y could a r i s e during normal opera t ions or main-
tenance a c t i v i t i e s . A reasonable f a m i l i a r i t y wi th the p r o v i s i o n s 
of 10 CFR, Part 20, and/or f a c i l i t y r e g u l a t i o n s i s required as 
w e l l as a good common sense approach to r a d i o l o g i c a l s a f e t y 
s i t u a t i o n s . The a p p l i c a n t should be f a m i l i a r wi th the concept of 
ALARA and be a b l e t o demonstrate h i s / h e r knowledge regarding same. 
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Alao included may be q u e s t i o n s r e l a t i n g t o procedures and e q u i p -
ment ( p r o c e s s i n g and monitor ing) a v a i l a b l e f o r handl ing and 
d i s p o s a l systems of the f a c i l i t y and the hazards a s s o c i a t e d 
t h e r e w i t h . 

This ca tegory may a l s o c o n t a i n q u e s t i o n s regarding f u e l , f u e l 
h a n d l i n g , and core l o a d i n g , i n c l u d i n g procedures and l i m i t a t i o n s 
concerning core load ing and a l t e r a t i o n , f u e l t r a n s f e r and 
s t o r a g e , and d e t e c t i o n and prevent ion of c r i t i c a l i t y . 

5 . A d m i n i s t r a t i v e procedures , c o n d i t i o n s , (Po int v a l u e : 25 +_ 3 ) 
and l i m i t a t i o n s 

This ca tegory i s intended t o inc lude q u e s t i o n s on a d m i n i s t r a t i v e 
and procedural i tems which a f f e c t o p e r a t i o n of the r e a c t o r and 
those a d m i n i s t r a t i v e i tems covered in the Technica l S p e c i f i c a t i o n s . 
A l so inc luded may be q u e s t i o n s on d e s i g n and o p e r a t i n g c o n s i d e r a -
t i o n s and l i m i t a t i o n s , the genera l procedures required to o b t a i n 
a u t h o r i t y f o r d e s i g n changes , the requirements p e r t a i n i n g t o the 
g e n e r a t i o n and approval Of operat ing procedures , and the source 
of a u t h o r i t y t o approve d e v i a t i o n s from o p e r a t i n g procedures on 
e i t h e r a permanent or temporary b a s i s . Quest ions may a l s o cover 
the requirements f o r c e r t a i n personnel t o be present a t c e r t a i n 
t i m e s , the types of records that must be mainta ined , and c e r t a i n 
p r o v i s i o n s of p e r t i n e n t DOG r e g u l a t i o n s . 

7 . 6 . 2 Contents and Scope of the Oral and Operating Examinations 

The c o n t e n t s and scope of the ora l and o p e r a t i n g examinat ions f o r the 
Senior Reactor Operator candidate are e s s e n t i a l l y the same, i n g e n e r a l , as 
those f o r the Reactor Operator candidate which are covered i n S e c t . 7 . 5 . 2 . 
However, Sen ior Reactor Operator candidates w i l l be expected to respond in 
g r e a t e r d e t a i l and be more knowledgeable in such areas a s : 

1 . the academic s u b j e c t s ( i . e . , r e a c t o r p h y s i c s , heat t r a n s f e r , e t c . ) , 

2 . p r i n t read ing , 

3 . t r a n s i e n t a n a l y s i s and r e a c t i v i t y e f f e c t s , 

4 . fo l lowup a c t i o n s to a l l abnormal/emergency o p e r a t i n g procedures , 

5 . l o g s and records (maintenance, s h i f t turnover procedures , e t c . ) , 

6 . r a d i a t i o n exposure and/or r e l e a s e l i m i t s , 

7 . laboratory and f a c i l i t y emergency p l a n s , 

8 . s e c u r i t y , 

9 . s a f e t y p r e c a u t i o n s a s s o c i a t e d wi th f u e l h a n d l i n g , r e a c t o r s t a r t u p s , 
and a l l procedures , 

10 . a d m i n i s t r a t i v e r e s p o n s i b i l i t i e s and l i m i t s , 

11. l e a d e r s h i p , 

12 . i n d u s t r i a l s a f e t y and environmental p r o t e c t i o n , 
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13. problem and decisional analyses, 

14. i n t e r p e r s o n a l communications, 

15 . l i n e o r g a n i z a t i o n requirements , and 

16. q u a l i t y a s surance . 

In the c a s e o f an upgrade Senior Reactor Operator, who had p r e v i o u s l y 
passed an o r a l / o p e r a t i n g examinat ion , the f a c i l i t y walk-through for t h e s e 
c a n d i d a t e s s h a l l be l i m i t e d p r i m a r i l y to a s p e c t s of r e a c t o r - f a c i l i t y 
o p e r a t i o n s f o r which a s u p e r v i s i n g Senior Reactor Operator i s r e s p o n s i b l e 
or f o r which a Senior Reactor Operator ' s r e s p o n s i b i l i t i e s are s i g n i f i -
c a n t l y d i f f e r e n t from those of a Reactor Operator. 

7.7 REVIEW OF EXAMINATION PAPERS WITH THE CANDIDATES 

After a candidate has completed the initial certification examination, 
the Examiner will grade the paper as soon as practical; this shall be docu-
mented by the Examiner signing and dating the cover page on the date the 
grading is completed. The Examiner will then schedule a meeting with the 
candidate for the purpose of reviewing the test paper with him/her. 
Incorrect answers to questions shall be pointed out; areas of deficiency 
shall be indicated to the candidate and later to his/her Training Manager. 
All examination papers, regardless of the grade, shall be reviewed by the 
candidate; this shall be documented by having the examinee sign and date 
the cover page of his/her exam on the date the exam is reviewed. 

7.8 POLICY TOWARD CANDIDATES WHO FAIL THE EXAMINATIONS 

A f t e r the Examiner has eva lua ted the w r i t t e n , o r a l , or opera t ing e x a -
m i n a t i o n s , and i f i t i s l earned that the candidate has f a i l e d one or more 
of the t e s t i n g requirements , the in format ion s h a l l be conveyed t o the 
Train ing Manager, Reactor S u p e r v i s o r , and Reactor Operat ions S e c t i o n Head. 
The group w i l l rev iew the magnitude of the f a i l u r e and the o v e r a l l p e r f o r -
mance of the candidate during the t r a i n i n g program. I f the f a i l u r e i s 
c o n s i d e r a b l y more than margina l , the candidate may be reviewed f o r p o s s i b l e 
o t h e r employment. I f the f a i l u r e i s marginal , the candidate w i l l be g i v e n 
a d d i t i o n a l t r a i n i n g in the weak areas pointed out by the Examiner. 

I f a candidate i s to be re-examined, a s u i t a b l e per iod of time w i l l 
be a l lowed f o r r e t r a i n i n g (two weeks for a s i n g l e - s u b j e c t examination and 
four weeks f o r an e n t i r e e x a m i n a t i o n ) . A f t e r t h i s t ime , the Training 
Manager w i l l r eques t tha t the Examiner re-examine the c a n d i d a t e . 

I f the cand idate f a i l s on ly one category of the w r i t t e n examinat ion , 
but has made an o v e r a l l grade of 80% or h i g h e r , he / she w i l l be required t o 
r e p e a t on ly t h a t one c a t e g o r y . I f h e / s h e made l e s s than 80% on the 
o v e r a l l t e s t , h e / s h e w i l l be required to repeat the e n t i r e c e r t i f i c a t i o n 
e x a m i n a t i o n . 
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I f a cand idate makes l e a s than 80% o v e r a l l on the o r a l / o p e r a t i n g e x a -
m i n a t i o n , h e / s h e w i l l be required to repeat the e n t i r e examinat ion . I f 
the c a n d i d a t e f a i l s on ly p o r t i o n s of the o r a l / o p e r a t i n g e x a m i n a t i o n s , 
h e / s h e w i l l be required to repeat those p o r t i o n s in which h e / s h e d id p o o r l y . 

I f the candidate a l ready has Reactor Operator c e r t i f i c a t i o n and f a i l s 
the Sen ior Reactor Operator q u a l i f i c a t i o n examinat ion , h e / s h e may be p e r -
mi t t ed to re turn to h i s / h e r Reactor Operator p o s i t i o n u n l e s s the f a i l u r e 
was marg ina l . I f the f a i l u r e was marg ina l , h e / s h e w i l l be a l lowed t o p r e -
pare for the Senior Reactor Operator examinat ion a second t ime . I f the 
i n d i v i d u a l d id very poor ly on the Senior Reactor Operator exam, he /ahe 
w i l l be e v a l u a t e d on the Reactor Operator l e v e l ; and h e / s h e may be 
required to take the Reactor Operator c e r t i f i c a t i o n examinat ion i f h e / s h e 
had not done so w i t h i n the l a s t y e a r . 

Candidates who f a i l the Reactor Operator and/or Senior Reactor 
Operator examinat ion a second time w i l l be s e r i o u s l y reviewed p r i o r t o any 
f u r t h e r t r a i n i n g and subsequent re - examinat ion . 

7 . 9 CONDUCTING EXAMINATIONS 

7 . 9 . 1 Writ ten Examinations 

A l l w r i t t e n examinat ions for i n i t i a l c e r t i f i c a t i o n s h a l l be a d m i n i s -
tered and proctored by the Examiner, or h i s / h e r d e s i g n a t e d a l t e r n a t e , i n 
the o f f i c e b u i l d i n g at the High Flux I s o t o p e Reactor , or a s i m i l a r , q u i e t 
p l a c e chosen by the Examiner. There s h a l l be no s tudy a i d e s a v a i l a b l e i n 
the room i n which the examinat ions are to be g i v e n , and the Examiner s h a l l 
i n s t r u c t the examinee ( s ) to: 

1 . Remove a l l l a s t - m i n u t e study m a t e r i a l from the examinat ion a r e a . 

2 . V e r i f y tha t a l l pages i n the m o r n i n g - s e s s i o n of the examinat ion 
are accounted for and that a l i s t of formulae has been provided 
on the l a s t page . 

3 . Use s eparate paper f o r answers u n l e s s s p e c i f i c a l l y i n s t r u c t e d to 
w r i t e on the exam page. 

4 . F i l l out the cover page of the exam. 

5 . Consecut ive ly number a l l pages and w r i t e " l a s t page" on the l a s t 
page , then s i g n and date i t . 

6 . Not use red p e n c i l or red ink . 

7 . Not waste time by copying each q u e s t i o n on the answer s h e e t . 

8 . S tar t a new page for the s t a r t of each s u b j e c t c a t e g o r y and draw 
a l i n e a f t e r each answer so that answers do not "run t o g e t h e r . " 

9 . Number each answer according t o c a t e g o r y ( e . g . , A-3 , C - 4 ) . 
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10. Not use a b b r e v i a t i o n s u n l e s s they are very commonly used in 
f a c i l i t y l i t e r a t u r e . 

11 . Show a l l c a l c u l a t i o n s used to s o l v e any problems. 

12. Not w r i t e on the back of a page. 

In a d d i t i o n , the Examiner s h a l l inform the e x a m i n e e ( s ) : 

1 . Of the pas s ing -grade c r i t e r i a and tha t the p o i n t va lue for each 
ques t ion appears in parentheses to the r i g h t of each q u e s t i o n . 

2 . To w r i t e c l e a r l y . 

3 . To ask the Examiner for an e x p l a n a t i o n i f a t e s t q u e s t i o n i s 
u n c l e a r . 

4 . To p lace f i n i s h e d papers f a c e down. 

5 . To be cognizant of the approximate time frames in which the e x a -
minat ion i s expected to be completed. 

6 . To turn i n the completed p o r t i o n of the examinat ion p r i o r t o 
tak ing a lunch break. (The remainder of the t e s t c a t e g o r i e s w i l l 
be i s s u e d a f t e r r e - a s s e m b l i n g i n the examinat ion room.) 

7 . 9 . 2 Oral Examinations 

The ora l examination s h a l l be a one -on-one- type examinat ion, as found 
to be pre ferred by i n d u s t r y standards ( e . g . , the NRG-type examinations 
adminis tered a t the n u c l e a r power p l a n t s ) . 

The o r a l examinat ion s h a l l be i n two p a r t s : *hal l be a s e s s i o n 
i n an o f f i c e where the Examiner w i l l cover the response to a l l annun-
c i a t o r s , s t a r t u p and o t h e r c h e c k l i s t s , se lectee ' :merg.ncy procedures , and 
s e l e c t e d areas of academic s u b j e c t s ( i . e . , ire«ic LJ p h v s i c s , heat t r a n s f e r , 
e t c . ) ; the second par t s h a l l be a walk-around i n tiiv c o n t r o l room and a l l 
major areas of the f a c i l i t y . 

7 . 9 . 3 Operating Examinations 

In g e n e r a l , the o p e r a t i n g demonstrat ion w i l l require the candidate to 
manipulate the c o n s o l e c o n t r o l s to e f f e c t e i t h e r a rout ine s t a r t u p of the 
r e a c t o r , a scram r e c o v e r y , or a dropped c o n t r o l - e l e m e n t recovery . During 
t h i s phase of the examinat ion , the Examiner s h a l l inform the superv i sor i n 
charge that there should a l s o be a c e r t i f i e d operator s i t t i n g at the con-
s o l e with the examinee and that h e / s h e should assume c o n t r o l i f the t r a i n e e 
does anything tha t may j eopard ize the s a f e t y of the r e a c t o r ; however, for 
some minor stumbling b l o c k s , the examinee should be a l lowed the opportuni ty 
t o c o r r e c t h i s / h e r own m i s t a k e s . The number of personne l in the r e a c t o r 
c o n t r o l room and the c o n v e r s a t i o n a l a c t i v i t i e s should be minimized. The 
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8. REQUALIFICATION 

8.1 INTRODUCTION 

As required by DOE Order 5480.1A, Chapter VI ( S a f e t y of DOE-Owned 
R e a c t o r s ) , a r e t r a i n i n g program has been e s t a b l i s h e d to mainta in the p r o -
f i c i e n c y of the r e a c t o r o p e r a t i n g personne l through p e r i o d i c t r a i n i n g 
e x e r c i s e s , l e c t u r e s , and review cover ing those i tems and equipment which 
r e l a t e to the s a f e o p e r a t i o n of the f a c i l i t y . 

8.2 GENERAL REQUIREMENTS 

An individual's certification to operate an ORNL reactor facility 
expires automatically two years from the date the Operations Division 
Director signs the initial certification form. If it is intended that the 
individual continue to perform in the capacity of a Reactor Operator or 
Senior Reactor Operator, he/she must have participated in, and satisfac-
torily completed, a continuing-type retraining program during the two 
years his/her certification was in effect. This, along with certain other 
critieria outlined in this section, must be met before a renewal of the 
certification is issued by the Operations Division Director. 

As an overall requirement, all subjects in which training was 
required for initial certification (as outlined in Sects. 7 . 5 and 7 - 6 ) are 
to be repeated on a biennial basis; all subjects relating to emergency 
equipment and procedures are to be repeated on an annual basis. To help 
achieve this goal, a minimum of six lectures per year, on-the-job 
training, and certain control manipulations will be required. 

It is also required that written, oral, and operating requalification 
examinations, equivalent to those required for initial certification, be 
given biennially and examinations on emergency systems and procedures be 
given annually. 

I f a c e r t i f i e d operator or s u p e r v i s o r has n o t completed a l l o f the 
r e q u a l i f i c a t i o n program w i t h i n two years (not to exceed 27 months) from 
the prev ious or i n i t i a l c e r t i f i c a t i o n , the i n d i v i d u a l s h a l l not be a l lowed 
to f u n c t i o n as a c e r t i f i e d operator or s u p e r v i s o r . 

If a certified Reactor Operator or Senior Reactor Operator displays 
serious deficiencies which indicate he/she may operate in an unsafe 
manner, he/she will be decertified even through the time of his/her pre-
vious certification has not expired. Conditions for decertification will 
be evaluated by the Reactor Operations Section Head, and decertification 
will be effected by the Section Head. 

If a certified operator or supervisor has been away from reactor 
operations for a significant period of time (but less than twelve months), 
and then returns, selected retraining and oral and/or written and operating 
examinations shall be given as deemed necessary. However, if the absence 
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i s g r e a t e r than twelve monthB, appropriate comprehensive w r i t t e n , o r a l , 
and operat ing examinat ions (a s required for i n i t i a l q u a l i f i c a t i o n ) s h a l l 
be g i v e n . Retra in ing and r e t e a t i n g a h a l l be required in areas where 
d e f i c i e n c i e s have been i n d i c a t e d . 

Each Senior Reactor Operator w i l l be required to take a l l Reactor 
Operator*8 w r i t t e n ( r e a u a l i f i c a t i o n ) examinat ions in a d d i t i o n to the Senior 
Reactor Operator'a w r i t t e n examinat iona . 

8 . 3 MEDICAL REQUIREMENTS 

A medical examinat ion s h a l l be required of r e a c t o r operat ing person-
n e l on a b i e n n i a l b a s i s (not to exceed 27 months) , or more f r e q u e n t l y i f 
c ircumstances warrant to ensure cont inued p h y s i c a l s tamina , c o o r d i n a t i o n , 
manual d e x t e r i t y , v i s i o n , h e a r i n g , e t c . The c r i t e r i a for a c c e p t a b i l i t y 
s h a l l be the same as for the i n i t i a l q u a l i f i c a t i o n . (Refer to S e c t . 4 . 2 
and Appendix A . ) 

In a d d i t i o n , i f an operator or s u p e r v i s o r has been unable to report 
to work f o r an extended per iod of time ( i . e . , more than two working days) 
f or reasons of h e a l t h , an e v a l u a t i o n must be made by the Health D i v i s i o n 
p r i o r to a l l o w i n g the i n d i v i d u a l to resume h i s / h e r d u t i e s . 

To f a c i l i t a t e the handl ing of q u a l i f i c a t i o n documents, toward the end 
of each two-year c e r t i f i c a t i o n p e r i o d , the Medical D i v i s i o n w i l l send to 
the Examiner a l i s t o f names of a l l those i n d i v i d u a l s tha t have met the 
ORNL medical requirements . This document s h a l l be s igned by the Medical 
D i v i s i o n D i r e c t o r or h i s / h e r d e s i g n a t e d a l t e r n a t e . 

For i n d i v i d u a l s on any r e s t r i c t i o n s , temporary or o t h e r w i s e , the 
Medical D i v i s i o n s h a l l s t a t e the r e s t r i c t i o n , in w r i t i n g , and send t h i s 
in format ion t o the i n d i v i d u a l ' s Reactor S u p e r v i s o r . 

8 . 4 SECURITY REQUIREMENTS 

P e r i o d i c a l l y , var ious i n d i v i d u a l s w i l l be randomly s e l e c t e d for a 
DOE-type s e c u r i t y check, e q u i v a l e n t to the i n i t i a l s e c u r i t y i n v e s t i g a t i o n . 
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9. REQUALIFICATION TRAINING PROGRAMS 

9 . 1 INTRODUCTION 

I t i s r ecogn ized t h a t Reactor Operators , as everyone e l s e , tend to 
l o s e t h e i r o v e r a l l p r o f i c i e n c y in areas of i n f r e q u e n t exposure , such as i n 
the e x e c u t i o n of c e r t a i n procedures cover ing abnormal and/or emergency 
s i t u a t i o n s . In order t o minimize the p r o b a b i l i t y of human e r r o r and to 
mainta in a h igh degree of p r o f i c i e n c y i n required s u b j e c t s , a comprehen-
s i v e r e t r a i n i n g program has been e s t a b l i s h e d , as a p p l i c a b l e to the o p e r a -
t i o n of the ORNL r e a c t o r f a c i l i t i e s . 

9.2 OBJECTIVES OF THE RETRAINING PROGRAMS 

9 . 2 . 1 Reactor Operators and Senior Reactor Operators 

The primary o b j e c t i v e of the Reactor Operator and Senior Reactor 
Operator r e t r a i n i n g programs i s to ensure that a l l r e a c t o r o p e r a t i n g p e r -
sonnel mainta in a high degree of p r o f i c i e n c y in t h e i r s p e c i f i c job a s s i g n -
ments and cont inue to operate the ORNL r e a c t o r s i n a s a f e and r e l i a b l e 
manner. 

The s p e c i f i c o b j e c t i v e s of the r e t r a i n i n g programs for Reactor 
Operators and Senior Reactor Operators are the same as those l i s t e d f o r 
the i n i t i a l t r a i n i n g programs ( S e c t . 6 . 2 ) . In g e n e r a l , i t i s in tended 
that most of the requirements for the i n i t i a l c e r t i f i c a t i o n be repeated on 
a b i e n n i a l b a s i s and that a l l mater ia l r e l a t i n g to s a f e t y and/or emergency 
systems and procedures be covered on an annual b a s i s . The on ly s i g n i f i -
cant d i f f e r e n c e w i l l be that the academic-type s u b j e c t s , in tended i n i t i -
a l l y as foundation/background m a t e r i a l , w i l l not be emphasized as much. 

A reasonable amount of Company time w i l l be provided for r e t r a i n i n g 
purposes . The Training Managers and S h i f t Superv i sors w i l l assume re spon-
s i b i l i t y f or the s chedu l ing of gues t l e c t u r e r s and the v iewing of v i d e o -
t a p e s . They w i l l a l s o conduct s a f e t y meet ings and g e n e r a l - i n f o r m a t i o n 
meet ings to cover such th ings as f a c i l i t y and/or procedural changes . 

The documentation i n d i c a t i n g the p a r t i c i p a t i o n and performance of 
c e r t i f i e d Reactor Operators and Senior Reactor Operators i n the r e q u a l i f i -
c a t i o n t r a i n i n g programs w i l l be maintained amenable f o r a u d i t . (Refer to 
the Subjec t and Study-Time C h e c k l i s t in Appendix D . ) 

9 . 2 . 2 General Employee Training 

At t h i s t ime , the t r a i n i n g r e s p o n s i b i l i t i e s o f the Reactor Operat ions 
S e c t i o n to the genera l employee e n t e r i n g r e a c t o r f a c i l i t i e s w i l l be 
l i m i t e d t o the i n i t i a l t r a i n i n g requirements and the c o v e r a g e / c o m p l e t i o n 
of the "Dos and D o n , t s " - t y p e c h e c k l i s t s . S ince the Laboratory i s 
c u r r e n t l y implementing a General Enq>loyee Train ing Program, there are no 
f u r t h e r p lans to have any a d d i t i o n a l t r a i n i n g g i v e n by Reactor Operat ions 
p e r s o n n e l , u n l e s s s p e c i f i c a l l y r e q u e s t e d . 
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9.3 SUBJECT MATERIAL AND DEPTH 

The s u b j e c t m a t e r i a l and depth to be covered in the r e q u a l i f i c a t i o n 
t r a i n i n g programs s h a l l b e , f or the most p a r t , the same as that required 
i n the i n i t i a l t r a i n i n g programs ( r e f e r to S e c t s . 6 . 3 . 2 and 6 . 4 . 2 ) . 
However, there w i l l be an e f f o r t to approach the academic-type s u b j e c t s 
( e . g . , r e a c t o r p h y s i c s , heat t r a n s f e r , e t c . ) from the s tandpoint of prac -
t i c a l a p p l i c a t i o n s , and some f u r t h e r emphasis may be p laced on unusual 
o c c u r r e n c e s , changes i n o p e r a t i n g procedures , review of ORNL s a f e t y -
o r i e n t e d l i t e r a t u r e , e t c . 

9 . 4 TRAINING MATERIALS AND RESOURCES 

The t r a i n i n g m a t e r i a l s and re sources tha t w i l l be used i n the 
r e q u a l i f i c a t i o n t r a i n i n g programs s h a l l be oame as those used f o r the i n i -
t i a l t r a i n i n g , as o u t l i n e d i n S e c t s . 6 . 3 . ? 6 . 4 . 3 . 

9 . 5 TRAINING METHODS 

The v a r i o u s methods that w i l l be used to accomplish r e t r a i n i n g w i l l 
be e s s e n t i a l l y the same as those used for the i n i t i a l t r a i n i n g ( r e f e r to 
S e c t s . 6 . 3 . 4 and 6 . 4 . 4 ) ; however, there w i l l be l e s s emphasis on the o n e -
on-one- type t r a i n i n g conducted by the Training Manager wi th a t r a i n e e . 
One-on-one-type t r a i n i n g may be used for s p e c i a l t o p i c s and/or c ircum-
s t a n c e s . For the most p a r t , t r a i n i n g w i l l be accomplished by s e l f - s t u d y ; 
however, l i v e l e c t u r e s s h a l l not be exc luded . 

As appropriate f o r a p a r t i c u l a r f a c i l i t y , r e t r a i n i n g should be 
accomplished p r i m a r i l y as a s h i f t or group e f f o r t . For example, the S h i f t 
Supervisor should lead a walk-through response t o each abnormal/emergency 
opera t ing procedure wi th h i s / h e r crew. The Training Manager and/or S h i f t 
Supervisor w i l l assume the r e s p o n s i b i l i t y of s chedu l ing gues t l e c t u r e r s , 
conduct ing s a f e t y meet ings or g e n e r a l - i n f o r m a t i o n m e e t i n g s , and/or con-
duccing t r a i n i n g s e s s i o n s t h e m s e l v e s . 

9 . 6 TRAINING SCHEDULE 

Notification of the subjects to be covered in the requalification 
program shall be accomplished, in part, by issuing schedules (to each 
operator) on which are listed the specific subjects that are to be covered 
and the months when examinations will be given. (An example of a Subject 
and Study-Time Checklist is included in Appendix D.) 

Upon completion of the training at the Category-A reactors, written 
examinations will be administered on the required subjects, as scheduled 
by the Examiner. At the Category-B reactors, an all-subject written 
examination will be given toward the end of the two-year certification 
period and examinations on emergency procedures will be given during the 
in-between years. 
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10 . RECERTIFICATION 

10.1 GENERAL 

The r e c e r t i f i c a t i o n of Reactor Operators and/or Senior Reactor 
Operators i s the r e s p o n s i b i l i t y of the Operations D i v i s i o n D i r e c t o r . 
He/she i s the h i g h e s t l e v e l of ORNL management n e c e s s a r y to c e r t i f y r e a c -
t o r o p e r a t i n g p e r s o n n e l . 

The e v a l u a t i o n o f an i n d i v i d u a l f or r e c e r t i f i c a t i o n s h a l l be based , 
in p a r t , on the s u c c e s s f u l complet ion of required w r i t t e n , o r a l , and 
o p e r a t i n g examinat ions adminis tered by the Examiner and a s a t i s f a c t o r y 
medical report on the operator or superv i sor from the Health D i v i s i o n . 
E v a l u a t i o n s of each i n d i v i d u a l w i l l a l s o be made by the Training Managers, 
the Reactor S u p e r v i s o r s , and the Reactor Operations S e c t i o n Head p r i o r to 
the f i n a l e v a l u a t i o n by the Operat ions D i v i s i o n D i r e c t o r . 

1 0 . 2 PROCEDURE FOR RECERTIFICATION 

Throughout the two-year c e r t i f i c a t i o n p e r i o d , the r e q u a l i f i c a t i o n 
program w i l l be in p r o g r e s s . The Examiner w i l l p r e p a r e , a d m i n i s t e r , and 
e v a l u a t e a l l the examinat ions g iven during t h i s r e q u a l i f i c a t i o n p e r i o d . 
This w i l l inc lude the p e r i o d i c , i n d i v i d u a l - s u b j e c t exams g i v e n a t the 
Category-A r e a c t o r s and one Category-B reac tor ( the BSR) and the b i e n n i a l , 
a l l - s u b j e c t s exams g iven at the remaining Category-B r e a c t o r s . During the 
l a s t two months that c e r t i f i c a t i o n remains i n e f f e c t , the f o l l o w i n g p r o c e -
dure w i l l be f o l l o w e d : 

1. The Examiner will review the grades that the Reactor Operators 
and Senior Reactor Operators made on the written examinations. 
He/she will also review the results of the oral and operating 
examination and any checklists applicable during the two-year 
period of time that certification was in effect. 

2. The Examiner w i l l o b t a i n a s tatement from the D i r e c t o r of the 
Health D i v i s i o n v e r i f y i n g that a l l the r e a c t o r o p e r a t o r s cont inue 
to meet the medical requirements . This in format ion w i l l be v e r -
b a l l y conveyed to the Reactor Operat ions S e c t i o n Head. ( I n the 
event someone does not meet the medical requirement , an e v a l u a -
t i o n of the i n d i v i d u a l ' s s t a t u s w i l l be made by the Reactor 
Operations S e c t i o n Head and the Health D i v i s i o n D i r e c t o r . ) 

3 . The Examiner w i l l report the o v e r a l l s t a t u s of the i n d i v i d u a l s to 
the Training Manager, Reactor S u p e r v i s o r , and Reactor Operat ions 
Sec t ion Head one month pr ior to the c e r t i f i c a t i o n e x p i r a t i o n 
d a t e . 

4 . I f the i n d i v i d u a l has s a t i s f a c t o r i l y completed a l l phases of the 
r e q u a l i f i c a t i o n t r a i n i n g and t e s t i n g requirements and the Reactor 
Supervisor r e q u e s t s that h i s / h e r c e r t i f i c a t i o n be renewed, the 
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Examiner w i l l i n i t i a t e the required documentation f o r r e c e r t i f i -
c a t i o n . I f the i n d i v i d u a l has not s a t i s f a c t o r i l y completed a l l 
the required work, h e / s h e w i l l be g iven an opportuni ty to catch 
up during the remaining few weeks. This may inc lude taking 
makeup exams or r e p e a t i n g c a t e g o r i e s that were f a i l e d during the 
p e r i o d i c exams. 

5 . The Examiner w i l l s i g n and date the Renewal of Reactor Operator 
C e r t i f i c a t i o n form and/or the Renewal of Senior Reactor Operator 
C e r t i f i c a t i o n form, as a p p l i c a b l e to h i s / h e r approval f or r e c e r -
t i f i c a t i o n . (An example of these forms are inc luded i n 
Appendix D . ) 

6 . The Examiner w i l l d e l i v e r the above-mentioned forms to the Train-
ing Manager who, in turn, w i l l s i g n and date each document, as 
a p p l i c a b l e to h i s / h e r approval . 

7. The document w i l l then be d e l i v e r e d to the Reactor Supervisor 
who, in turn, w i l l s i g n and date each document, as a p p l i c a b l e to 
h i s / h e r approval . 

8 . The Reactor Supervisor w i l l then d e l i v e r the document to the 
Reactor Operations S e c t i o n Head who w i l l a l s o s i g n and date each 
form, as a p p l i c a b l e to h i s / h e r approval . 

9 . The Reactor Operations Sec t ion Head w i l l d e l i v e r the document to 
the Operations D i v i s i o n D i r e c t o r ; i f a l l the required input to 
the Operat ions D i v i s i o n D i r e c t o r i n d i c a t e s a s a t i s f a c t o r y 
a p p r a i s a l , he / she w i l l s i g n and date the renewal document. At 
t h i s t ime, the i n d i v i d u a l ' s c e r t i f i c a t i o n i s o f f i c i a l l y renewed 
f o r another two y e a r s . 

10. The Operations D i v i s i o n D i r e c t o r w i l l n o t i f y the Reactor Opera-
t i o n s S e c t i o n Head of the complet ion of the r e c e r t i f i c a t i o n pro-
c e s s and send t o the Training Coordinator c o p i e s of the 
f i n a l i z e d , c e r t i f i c a t i o n - r e n e w a l forms. The S e c t i o n Head w i l l 
n o t i f y the Reactor Supervisor who, in turn, w i l l inform the new 
Reactor Operator and h i s / h e r immediate s u p e r v i s o r . 

1 0 . 3 TESTING AND GRADING REQUIREMENTS 

The t e s t i n g and grading requirements for the r e q u a l i f i c a t i o n ora l and 
operat ing examinations s h a l l , in e s s e n c e , be the same as for the i n i t i a l 
c e r t i f i c a t i o n as descr ibed in S e c t . 7 . 2 ; however, there s h a l l be some d i f -
f e r e n c e s . These are : 

1 . The Examiner need not spend as much time with each i n d i v i d u a l as 
h e / s h e did f o r the i n i t i a l examinat ion, and the ora l examinations 
need not be as formal ( e . g . , the Examiner may ask q u e s t i o n s and 
observe the performance of an operator whi l e h e / s h e performs 
scheduled , rout ine t a s k s ) . 
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2. The Examiner w i l l return the o r i g i n a l , f i l e d c h e c k l i s t s to the 
f a c i l i t y ' s Training Manager who, i n turn , w i l l d i s t r i b u t e them to 
the s h i f t s u p e r v i s o r s . The s h i f t s u p e r v i s o r s w i l l cover s e l e c t e d 
p o r t i o n s of the c h e c k l i s t s to ensure that the operators on h i s / h e r 
s h i f t remain knowledgeable about c e r t a i n i t ems . This w i l l s e r v e , 
in p a r t , as an ora l examination f o r the i n d i v i d u a l s on h i s / h e r 
s h i f t . [The second s e t of columns ( i . e . , T r a i n e r / T r a i n e e , Date) 
on the Q u a l i f i c a t i o n C h e c k l i s t s has been provided for t h i s 
purpose . ] 

3 . At var ious t imes during the c e r t i f i c a t i o n per iod , the Examiner 
may reques t that the operat ing personnel perform dropped c o n t r o l -
e lement , scram r e c o v e r i e s , and/or other c o n t r o l man ipu la t ions , as 
the a v a i l a b i l i t y of the reac tor a l l o w s . 

4 . In a d d i t i o n , the operat ing personnel a t the Category A r e a c t o r s 
and one Category B reac tor ( the BSR) are required to take s i n g l e -
s u b j e c t w r i t t e n examinations approximately every three months. 
At the remaining Category B r e a c t o r s , operat ing personnel take an 
a l l - c a t e g o r y - t y p e w r i t t e n examination on a b i e n n i a l b a s i s . For 
the b i e n n i a l examinat ions , the Examiner w i l l grade the examina-
t i o n papers and provide feedback to the i n d i v i d u a l s as soon a f t e r 
the t e s t i n g as p r a c t i c a l . 

5 . In those c a s e s where s i g n i f i c a n t changes have been made a t a 
reac tor f a c i l i t y ( e . g . , i n s t a l l a t i o n of a new servo s y s t e m ) , the 
Examiner w i l l inc lude ques t ions on the instrument m o d i f i c a t i o n s 
on the next scheduled r e q u a l i f i c a t i o n examination even though the 
prescheduled s u b j e c t might be Radiat ion Contro1 and S a f e t y or 
some other non-re la ted s u b j e c t . 

A l l r e q u a l i f i c a t i o n examinations s h a l l be administered and proctored 
by the Examiner, or h i s des ignated a l t e r n a t e , in Bui ld ing 7910 or some 
s i m i l a r area s e l e c t e d by the Examiner. 

1 0 . 4 RECERTIFICATION EXAMINATIONS 

1 0 . 4 . 1 Categor ies and Scope of the R e q u a l i f i c a t i o n Written Examinations 

1 0 . 4 . 1 . 1 For Reactor Operators 

The r e q u a l i f i c a t i o n w r i t t e n examination f o r Reactor Operators s h a l l 
be made up of the f o l l o w i n g c a t e g o r i e s : 

1. P r i n c i p l e s of Reactor Operation (Reactor P h y s i c s , Heat, F l u i d s ) 

2 . Features of F a c i l i t y Design 

3 . Instrumentat ion and Controls 

4 . Sa fe ty and Emergency Systems 

5 . Normal, Abnormal, and Emergency Procedures 

6 . Radiat ion Control and Safe ty 



4-5 Rev. 
Date 

The scope of the examinat ion s u b j e c t s s h a l l be the same as descr ibed 
i n S e c t . 7 . 5 . 1 . 

The p o i n t va lue f o r each ca tegory w i l l be 100% when i t i s a s i n g l e -
s u b j e c t examinat ion ( a t the Category-A r e a c t o r s and the one Category-B 
r e a c t o r , the BSR). The p o i n t va lue f o r each c a t e g o r y w i l l be 12, 15, 23, 
15 , 25 , and 10, r e s p e c t i v e l y , when a s i n g l e , a l l - s u b j e c t examination i s 
g i v e n . 

1 0 . 4 . 1 . 2 For Senior Reactor Operators 

The r e q u a l i f i c a t i o n w r i t t e n examination f o r Senior Reactor Operators 
s h a l l be made up of the f o l l o w i n g c a t e g o r i e s : 

1 . Theory of Nuc lear Plant Operationa (Reactor P h y s i c s , Heat , 
F l u i d s , Thermodynamics) 

2 . P lant Systems: D e s i g n , Contro l , and Ins trumenta t ion 

3 . Procedures: Normal, Abnormal, Emergency, and R a d i o l o g i c a l Control 

4 . Admin i s t ra t ive Procedures , Condi t ions , and L i m i t a t i o n s 

The scope of the examinat ion s u b j e c t s s h a l l be the same as descr ibed 
in S e c t . 7 . 6 . 1 . 

The d i f f e r e n c e between the i n i t i a l c e r t i f i c a t i o n examinat ions and the 
r e q u a l i f i c a t i o n examinat ions f o r both the Reactor Operator and Senior 
Reactor Operator i s tha t the s i n g l e - s u b j e c t ca tegory o f heat t r a n s f e r and 
f l u i d f l o w was omitted from both r e q u a l i f i c a t i o n examinat ions . The sub-
j e c t m a t e r i a l w i l l s t i l l be covered , in par t ; however, i t s h a l l now be 
incorporated i n Category 1 . The r a t i o n a l e f or t h i s i s that i t i s b e l i e v e d 
t h a t more emphasis should be p laced on the academic-type s u b j e c t s i n i t a l l y 
to e s t a b l i s h a good background f o r a l l the new t r a i n i n g mater ia l to be 
a s s i m i l a t e d . For the r e q u a l i f i c a t i o n examinat ions , i t i s intended that a 
more p r a c t i c a l a p p l i c a t i o n of the academic m a t e r i a l be taken. 

1 0 . 4 . 2 Contents and Scope of the R e q u a l i f i c a t i o n Oral and Operating 
Examinations 

The content and scope of the r e q u a l i f i c a t i o n o r a l and operat ing e x a -
minat ions s h a l l , i n e s s e n c e , be the same as d e s c r i b e d i n S e c t s . 7 . 5 . 2 and 
7 . 6 . 2 f o r the i n i t i a l c e r t i f i c a t i o n ; however, they need not be as long in 
d u r a t i o n u n l e s s the Examiner f e e l s that an i n d i v i d u a l may require f u r t h e r 
t e s t i n g i n order t o make an e v a l u a t i o n . 
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10.5 REVIEW OF EXAMINATION PAPERS WITH THE CANDIDATE 

To a l l o w the candidate t o be aware of the c o r r e c t n e s s and/or a c c e p -
tance o f h i s / h e r responses to the q u e s t i o n s on the w r i t t e n examinat ion , 
the Examiner w i l l review the i n d i v i d u a l ' s paper wi th him/her as needed. 
In the case of the examinat ions g i v e n on a b i e n n i a l b a s i s , t h i s review 
w i l l be performed s h o r t l y a f t e r the e n t i r e t e s t i s graded by the Examiner. 
Examinations g i v e n on the three-month b a s i s w i l l be reviewed as soon as 
p r a c t i c a l a f t e r the exams are graded. Since the o v e r a l l grades on the 
r e q u a l i f i c a t i o n examinat ions have been c o n s i s t e n t l y h igher than those on 
the i n i t i a l c e r t i f i c a t i o n examinat ions , the need for the d e t a i l e d review 
of the graded paper by the Examiner may not be n e c e s s a r y ; however, the 
reason f o r p o i n t deduct ions s h a l l be w r i t t e n on the examinat ion paper 
adjacent t o the i n c o r r e c t answer. A f t e r rev iewing the graded paper, the 
examinee s h a l l s i g n and date the f ront page. 

10.6 POLICY TOWARD OPERATORS AND SUPERVISORS WHO FAIL THE EXAMINATIONS 

When i t has been determined by the Examiner that a c e r t i f i e d Reactor 
Operator or Senior Reactor Operator has not made a p a s s i n g grade on a 
r e q u a l i f i c a t i o n examination ( i . e . , he / she did not make 70% or above i n each 
c a t e g o r y and 80% o v e r a l l ) , the Examiner w i l l inform the Reactor Operations 
S e c t i o n Head of the i n d i v i d u a l ' s examination s t a t u s . 

The Reactor Operations S e c t i o n Head w i l l review any in format ion 
s u p p l i e d by the Examiner and then inform the Reactor Superv i sor at the 
f a c i l i t y a t which the i n d i v i d u a l i s a s s igned that the i n d i v i d u a l has not 
s a t i s f a c t o r i l y met the r e q u a l i f i c a t i o n t e s t i n g requirements and that the 
i n d i v i d u a l must repeat e i t h e r the e n t i r e examination or a c e r t a i n p o r t i o n 
of the examinat ion , as a p p l i c a b l e . 

I f the i n d i v i d u a l did poor ly on an e n t i r e , a l l - c a t e g o r i e s examinat ion 
( i . e . , l e s s than 80% o v e r a l l ) , h e / s h e w i l l be required t o repeat the 
e n t i r e examinat ion . I f the i n d i v i d u a l did poor ly i n one or more c a t e -
g o r i e s ( i . e . , l e s s than 70%) but made 80% or h igher i n the o v e r a l l exami-
n a t i o n , he / she w i l l be required t o repeat only the f a i l e d c a t e g o r i e s . 

I f the i n d i v i d u a l did poorly on a p e r i o d i c ( s i n g l e - s u b j e c t ) r e q u a l i -
f i c a t i o n examination ( i . e . , l e s s than 70%), h e / s h e w i l l be required to 
repea t the examinat ion . A grade l e s s than 80% w i l l r equ ire f u r t h e r 
t r a i n i n g in the one ca tegory but not r e t e s t i n g u n l e s s the trend i n grades 
i n d i c a t e s that the o v e r a l l average grade w i l l be l e s s than 80% at the end 
of the two-year period of t ime . In t h i s c a s e , the i n d i v i d u a l w i l l be 
required to take a w r i t t e n t e s t on s e l e c t e d c a t e g o r i e s a t the end of the 
two-year per iod so that the o v e r a l l grade may be r a i s e d to 80% or h igher 
i f d e s e r v e d . 

An i n d i v i d u a l w i l l be a l lowed a reasonable per iod of time to prepare 
f o r re -examinat ion ( i . e . , up to two weeks for a s i n g l e - s u b j e c t examinat ion 
and up t o four weeks for an e n t i r e r e c e r t i f i c a t i o n e x a m i n a t i o n ) . Tf the 
second r e q u a l i f i c a t i o n examination i s not adminis tered w i t h i n two months, 
the i n d i v i d u a l s h a l l be a u t o m a t i c a l l y d e c e r t i f i e d . 
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U n t i l the i n d i v i d u a l r e p e a t s a required r e q u a l i f i c a t i o n examinat ion 
and makes a s a t i s f a c t o r y grade , h e / s h e w i l l be al lowed to perform h i s / h e r 
normal d u t i e s as a Reactor Operator wi th the permiss ion of the Reactor 
Operations S e c t i o n Head; however, i f the i n d i v i d u a l does not pass the 
second r e q u a l i f i c a t i o n examination s a t i s f a c t o r i l y , the Examiner w i l l 
inform the Reactor Operat ions S e c t i o n Head, who, i n turn , w i l l d e c e r t i f y 
the i n d i v i d u a l . I f there are ex tenuat ing c i r c u m s t a n c e s , the i n d i v i d u a l 
w i l l be cons idered f o r r e t e s t i n g a th ird t ime; i f there are none, h e / s h e 
w i l l no longer be permit ted t o be a candidate for r e c e r t i f i c a t i o n . 
Reinstatement as a Reactor Operator w i l l r equ ire r e p e t i t i o n of the i n i t i a l 
c e r t i f i c a t i o n examinat ion and approval by the Operations D i v i s i o n 
D i r e c t o r . 

1 0 . 7 DECERTIFICATION 

An i n d i v i d u a l may be d e c e r t i f i e d a t any time during the two-year 
per iod h i s / h e r c e r t i f i c a t i o n i s i n e f f e c t for any of the f o l l o w i n g 
r e a s o n s : 

1 . f a i l u r e to meet or comply with the t r a i n i n g / t e s t i n g requirements 
s t a t e d i n t h i s document, 

2 . f a i l u r e to meet the ORNL medical requirements f or reac tor 
opera t ing p e r s o n n e l , or 

3 . f a i l u r e to meet the e s t a b l i s h e d performance s tandards . 

Although an i n d i v i d u a l may be r e l i e v e d from doing a p a r t i c u l a r job by 
h i s / h e r immediate s u p e r v i s o r because of u n s a t i s f a c t o r y or unsafe p e r f o r -
mance, the a u t h o r i t y f o r o f f i c i a l l y d e c e r t i f y i n g anyone w i l l be that o f 
the Reactor Operations S e c t i o n Head and the Operations D i v i s i o n D i r e c t o r . 
The S e c t i o n Head w i l l inform the Training Coordinator and Reactor 
Superv i sor ; the l a t t e r i n d i v i d u a l w i l l inform the d e c e r t i f i e d person and 
h i s / h e r immediate s u p e r v i s o r . 
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11. ADMINISTRATION 

1 1 . 1 IMPLEMENTATION OF THE TRAINING PROGRAM 

I t s h a l l be the r e s p o n s i b i l i t y of each f a c i l i t y ' s Reactor Superv i sor , 
a long with a l l those i n d i v i d u a l s invo lved i n t r a i n i n g or i n the c e r -
t i f i c a t i o n p r o c e s s , to implement t h i s t r a i n i n g p lan f o r r e a c t o r opera t ing 
personne l i n accordance wi th the requirements and/or g u i d e l i n e s s t i p u l a t e d 
in t h i s document. The r e s p o n s i b i l i t i e s of Reactor Operat ions personnel 
f o r the t r a i n i n g of support p e r s o n n e l , exper imenters , maintenance person-
n e l , s e c r e t a r i e s , v i s i t o r s , e t c . , s h a l l be l i m i t e d t o the g e n e r a l - e m p l o y e e -
type t r a i n i n g required f o r r e a c t o r - b u i l d i n g a c c e s s . 

The implementat ion date s h a l l be that da te on which the Operations 
D i v i s i o n D i r e c t o r completes h i s / h e r review and approval of t h i s document 
and a f f i x e s h i s / h e r s i g n a t u r e to the cover page. (At that t ime , the 
e x i s t i n g t r a i n i n g p l a n , Q u a l i f i c a t i o n Requirements and Tra in ing Program 
f o r Reactor Operating Personnel a t the Oak Ridge N a t i o n a l Laboratory, 
W. H. C u l b e r t , January 29 , 1982, s h a l l be c a n c e l l e d . ) 

1 1 . 2 EVALUATION OF TRAINING PROGRAM EFFECTIVENESS 

The e f f e c t i v e n e s s of the Reactor Operator and Senior Reactor Operator 
t r a i n i n g programs s h a l l be eva luated p e r i o d i c a l l y by those i n d i v i d u a l s 
r e s p o n s i b l e for the o v e r a l l o p e r a t i o n of the f a c i l i t y and by those re spon-
s i b l e f or the t r a i n i n g . The f o l l o w i n g f a c t o r s s h a l l be cons idered i n the 
e v a l u a t i o n p r o c e s s ; inadequac ies should be reported to the Train ing 
Coordinator . 

1 . Examinat ions . The w r i t t e n , o r a l , and o p e r a t i n g examinat ions s h a l l 
be eva luated by the Examiner. I n d i c a t i o n s of d e f i c i e n c i e s i n 
t r a i n i n g w i l l be reported t o the Train ing Managers and the S e c t i o n 
Head. 

2 . Unusual Occurrence Reports (UORs). The UORs generated a t each 
f a c i l i t y s h a l l be reviewed by the Tra in ing Coordinator and the 
Tra in ing Managers for operator e r r o r , or any o t h e r c a u s e , that 
may be i n d i c a t i v e of t r a i n i n g d e f i c i e n c i e s . 

3 . S o l i c i t e d Feedback. The S e c t i o n Head, Train ing Coordinator , and 
Training Managers s h a l l p e r i o d i c a l l y s o l i c i t comments from the 
opera tors on t h e i r e v a l u a t i o n of the t r a i n i n g g i v e n t o them, from 
the t r a i n e r s on t h e i r e v a l u a t i o n s of the t r a i n i n g s e s s i o n s , and 
from the s u p e r v i s o r s on t h e i r a p p r a i s a l s of t h e i r o p e r a t o r s ' 
performance. 

4 . Maintenance Problems. The Maintenance Managers a t each f a c i l i t y 
s h a l l report a l l problems or p o t e n t i a l problems a s s o c i a t e d wi th 
the performance o f maintenance to the f a c i l i t y ' s Reactor Super-
v i s o r i f such problems are t r a i n i n g r e l a t e d . 
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5 . Audi t s by the Reactor Operations Review Committee (RORC). One or 
more members of the RORC w i l l p e r i o d i c a l l y spo t - check and/or c o n -
duct i n t e r v i e w s , as they cons ider appropriate f or t h e i r e v a l u a t i o n 
p r o c e s s . Comments on t r a i n i n g e f f e c t i v e n e s s are reported in 
w r i t i n g t o upper management. 

6 . D r i l l s . The o p e r a t i n g c r e w ' s response t o planned emergency 
d r i l l s s h a l l be c r i t i q u e d by the S h i f t Supervisor and the var ious 
o b s e r v e r s . I n d i c a t i o n s of t r a i n i n g d e f i c i e n c i e s s h a l l be 
reported t o the Tra in ing Managers, S e c t i o n Head, and Examiner. 

7 . Informal In terv i ews by Upper Management. During r o u t i n e s u r v e i l -
lance of r e a c t o r o p e r a t i o n s , the S e c t i o n Head and the D i v i s i o n 
D i r e c t o r w i l l , i n e s s e n c e , be e v a l u a t i n g the competence of the 
o p e r a t i n g s t a f f as they q u e s t i o n var ious i n d i v i d u a l s on s p e c i f i c 
d e t a i l s o f current a c t i v i t i e s . Noted d e f i c i e n c i e s and/or needed 
improvements in t r a i n i n g w i l l be c a l l e d to the a t t e n t i o n of a l l 
those concerned. 

Correcting reported inadequacies in training shall be the respon-
sibility of the Training Coordinator. 

11.3 INITIAL AND PERIODIC REVIEW OF THE TRAINING PROGRAM DOCUMENT 

The t r a i n i n g programs f o r ORNL's reac tor o p e r a t i n g personnel descr ibed 
i n t h i s document s h a l l be reviewed and approved i n i t i a l l y by the Reactor 
Operat ions S e c t i o n Head, the ORNL O f f i c e o f Operat ional S a f e t y , and the 
Operat ions D i v i s i o n D i r e c t o r . The date on which the D i v i s i o n Direc tor 
s i g n s the cover page of t h i s document i s the date on which implementation 
s h a l l become e f f e c t i v e . On an annual b a s i s t h e r e a f t e r , t h i s document 
s h a l l be reviewed by the Tra in ing Coordinator and approved by the Reactor 
Operat ions S e c t i o n Head. A i l t h e s e r e v i e w s / a p p r o v a l s s h a l l be documented. 
( R e f e r t o t h e Tra in ing Program Review Check l i s t i n Appendix D . ) 

11.4 DOCUMENT REVISIONS AND DISTRIBUTION 

From time to time, revisions will be made to this training plan and 
associated appendices as changes in policy, training methodology, and 
content of training material may require. 

Items which should be considered and which may necessitate issuing a 
revision to this document are: 

1 . A s i g n i f i c a n t change in DOE Order 5480.1A, Chapter VI, or in any 
o t h e r DOE Order which addresses the q u a l i f i c a t i o n requirements o f 
r e a c t o r o p e r a t i n g p e r s o n n e l . 
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2. A s i g n i f i c a n t change in an i n d u s t r y trend , r e f l e c t i n g improve-
ments i n t r a i n i n g methodology or changes i n the c o n t e n t of t r a i n -
ing m a t e r i a l s , as i n d i c a t e d in DOE, NRC, ZNPO, or ANS l i t e r a t u r e . 

3 . A s i g n i f i c a n t change i n an o p e r a t i n g p o l i c y of Martin M a r i e t t a 
Energy Systems, I n c . , the Oak Ridge N a t i o n a l Laboratory , the 
Operat ions D i v i s i o n , or the Reactor Operat ions S e c t i o n . 

4 . A s i g n i f i c a n t change i n equipment that would n e c e s s i t a t e a major 
r e v i s i o n to a f a c i l i t y ' s c h e c k l i s t . 

Minor changes to the organization chart or to a facility's checklist 
will not necessarily constitute a significant change. 

A r e v i s i o n t o t h i s document may be sugges ted by any r e s p o n s i b l e p e r -
son i n the o r g a n i z a t i o n who may be knowledgeable of any changes which may 
subsequent ly j u s t i f y r e v i s i n g t h i s t r a i n i n g plan and/or appended m a t e r i a l . 
The procedure t o e f f e c t a r e v i s i o n to t h i s document s h a l l be: 

1. The originator of a proposed revision shall discuss the nature of 
the revision and the justification for it with the Reactor 
Supervisor of the facility. It shall be the Reactor Supervisor's 
responsibility to decide if a revision should be effected. 

2. I f a r e v i s i o n t o the document i s cons idered a p p r o p r i a t e , the 
Reactor Supervisor s h a l l inform the Train ing Coordinator; the 
Train ing Coordinator w i l l e f f e c t the a c t u a l r e v i s i o n t o the 
document a f t e r r e c e i v i n g the d r a f t of the proposed changes . 

3 . A f t e r the proposed r e v i s i o n i s prepared, the Tra in ing Coordinator 
w i l l i s s u e a d r a f t copy t o the Reactor Operat ions S e c t i o n Head. 
I f the S e c t i o n Head approves the r e v i s i o n , c o p i e s w i l l be f o r -
warded t o the Operat ions D i v i s i o n D i r e c t o r , ORNL's O f f i c e of 
Operat ional S a f e t y , and the Oak Ridge Operat ions (0R0) of the DOE 
f o r review and approva l . 

4 . I f a l l the reviews are s a t i s f a c t o r y , the r e v i s i o n s w i l l be f i n a -
l i z e d and i s s u e d t o a l l those i n d i v i d u a l s w i th c o n t r o l l e d c o p i e s 
of the t r a i n i n g - p l a n document, and i t w i l l be recorded as a r e v i -
s i o n i n t h i s document. (Refer t o the L i s t o f R e v i s i o n s it. 
Appendix D . ) 

A "controlled" copy is one that will be maintained current by the 
Training Coordinator and will reflect the most recent changes. An 
"information" copy will describe the training programs at the time the 
training-plan doctltttohb was originally issued and will be maintained in 
updated form only by the recipient. A "controlled" copy is to be used 
when seeking current information; "information" copies are primarily for 
general descriptive bfyjrboses. Those individuals on the distribution list 
with an asterisk dijj0ii£nt to their name shall be the recipients of the 
controlled coping. 
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11.5 DOCUMENTATION FOR AUDIT 

To ensure , in p a r t , that a l l the requirements f o r t r a i n i n g , i n i t i a l 
c e r t i f i c a t i o n , and r e q u a l i f i c a t i o n , as s t a t e d i n t h i s document, are met , 
the f o l l o w i n g document8 s h a l l be maintained a v a i l a b l e f o r a u d i t i n g 
purposes: 

1. A c o n t r o l l e d copy of t h i s Tra in ing-P lan document, i n c l u d i n g the 
c h e c k l i s t s f o r each f a c i l i t y 

2. I n i t i a l C e r t i f i c a t i o n Examination f o r Reactor Operator ( t h e s e are 
the graded, w r i t t e n examinat ions f o r each o p e r a t o r ) 

3 . I n i t i a l C e r t i f i c a t i o n Examination f o r Senior Reactor Operator 

4 . R e c e r t i f i c a t i o n Examination for Reactor Operator 

5 . R e c e r t i f i c a t i o n Examination f o r Senior Reactor Operator 

6 . Oral /Operat ing Examination Evaluat ion Form 

7. Summary of R e q u a l i f i c a t i o n Examination Grades* 

8 . Subjec t and Study-Time C h e c k l i s t * 

9 . F a c i l i t y T r a i n i n g / Q u a l i f i c a t i o n C h e c k l i s t s 

10 . Reactor Startup C h e c k l i s t and Related Work* 

11. I n i t i a l C e r t i f i c a t i o n f o r Reactor Operator ( form) 

12 . I n i t i a l C e r t i f i c a t i o n f o r Senior Reactor Operator (form) 

13. Renewal of Reactor Operator C e r t i f i c a t i o n (form) 

14. Renewal of Senior Reactor Operator C e r t i f i c a t i o n (form) 

15 . Medical s t a t u s r e p o r t * 

Refer to Appendix D for examples of most of the above documents. 

With the e x c e p t i o n of the o r i g i n a l c e r t i f i c a t i o n and renewal of c e r -
t i f i c a t i o n forms (which are f i l e d in the o f f i c e of the D i v i s i o n D i r e c t o r ) , 
a l l the above-mentioned documents, upon t h e i r comple t ion , s h a l l be main-
t a i n e d by the Training Coordinator/Examiner (Bldg. 7910, Room 7 ) . The 
S u b j e c t and Study-Time C h e c k l i s t s and the T r a i n i n g / Q u a l i f i c a t i o n 
C h e c k l i s t s , wh i l e they are be ing used , are t o be maintained amenable f o r 
a u d i t by the Training Managers a t each r e a c t o r f a c i l i t y . 

•These documents will be maintained in a group folder; the remaining per-
sonnel documents will be maintained in the individual's file. 
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A l l documents w i l l be maintained in accordance wi th DOE Order 1 3 2 4 . 2 , 
Records D i s p o s i t i o n , as a p p l i c a b l e . 

The Training Coordinator w i l l a l s o maintain a f i l e on the q u a l i f i c a -
t i o n s of those i n d i v i d u a l s p r e s e n t l y having the r e s p o n s i b i l i t y f o r 
t r a i n i n g and examining. 

11.6 WAIVER OF REQUIREMENTS 

Any waiver of any q u a l i f i c a t i o n or t r a i n i n g requirement s t a t e d in t h i 
document must have the approval of the Reactor Operations S e c t i o n Head and 
the D i v i s i o n D i r e c t o r . 

Any waiver of any medical requirement s h a l l be i n accordance wi th 
S e c t . A . 7 . 3 . 



10-9 Rev. 
Date 

During those months when no examinations are scheduled, periodic 
safety meetings, lectures on other required subjects, etc., may be sched-
uled by the Shift Supervisor on each shift or by the Training Manager. 

Since operating personnel at the Category-A reactors and one 
Category-B reactor (the BSR) are required to take written examinations 
approximately every three months, their training shall be during the in-
between months and shall address primarily the subject of the upcoming, 
scheduled examination. An exception to this would be at a facility where 
significant changes in instrumentation have been made and the subject of 
the upcoming test is, for example, Radiation Safety rather than the more 
appropriate subject of Instrumentation and Controls (which may not be 
scheduled until six months later). In such cases, the Training Manager 
shall not only cover the scheduled subject, he/she shall also spend some 
time on the modifications to the instrumentation. The Examiner, in turn, 
will include a few questions on the instrument modification on the 
upcoming test, regardless of the scheduled subject. 
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Capital Proiecta 
T. r. Scealaa 

J . a. Berry 1 
C . C. Jefferie* 
I . j. naddoa 

i. t. Helm* 
M . i. Morris 
B. D . Pattoa CI 
A. L . Rivera CT 

T. S. Nacki; 
J . a. Smith MC 
M. 0 . Trundle eacR 

Vaate Kaaaiemeot Proiecta 
L . 0 . Bate* 

J . H . Cooba 
W. a. Peckia t 
J . t. V*n Clave 
L . c . Williams MAC 

Veaael Surveillance 
F.B.t. Ram 

C . A Baldwin 
L . R Miller 
r. u Stallman 

» J. Tarlor 

Reactor Technical 
A**l nance 
E. Niwaa 

W. t. EldrUje* 
a. V. Rett* 
H. II. KofarioR 
a. a. Stiaaett 
v. i. Thoaa* eaca nci 

Eaiineerit Support 
8. S. lort 

M. I. Baldwin1 

c. a. aick* 
L. r. rath 
V. t. Salle* 

V. I. Allen 
t. l«MOt 1 
L. T. Coaaer 
J. V. Shaw a. L. white 

Technical Support 
C. 0. Cagle 

W. J. Cllliam 

Beatt? FW 

Quality A* auranee 

Safety fc Envircaaaat 
J. B. Berry 
J. R. Ciaael" 

Keaetor Operator Training 
Coordinator 4 Eaaminer 
V. a. Calbert 
MOAT*actor Istltic 
Facility Training 
Coordinator 4 ti—iaer 
H. I. Baldwin*_ 

Riatird Rat tor 
>yl Fascination 
a. «. lalrtt 

'Dual Capacity 
'Affirmative Action 
'Environmental Protection Officer (EPO) 
'Divisional Safety Officer-Radiation Control Officer (DSO-ICO) 
'Reactor Experiment Coordinator 
'On IAEA AcaifflMnt 
On Loan to Central Management Office* 
On loao to environmental Science* 
Co-op Student 



A.2. STAFF ORGANIZATION FOR ORNL REACTOR FACILITIES AND 
THE CRITICAL EXPERIMENTS FACILITY (CEF) 

•Exceptions: 1. At the TSR and HPRR, the Reactor Supervisor is also the Training Coordinator. 
2. The CEF is operated by personnel in the Technical Croup. 



A.3 . STAFFING SUMMARY OF ORNL REACTORS* 

Category Reactor Reactor Operators Senior Reactor Operators 

A HFIR 12 (union; 42% N.N.) 10 (monthly; 30% N.N.; 
30% C . D . ) a 

A-Bb ORR-BSR 12 (union; 50% N.N.) 10 (monthly; 20% N.N.; 
30% C.D.) 

B TSR 3 (monthly; 100% C.D.) 3 (same i n d i v i d u a l s ; 
100% C.D.) 

B HPRR 3 (monthly; 100% C.D.) 3 (same i n d i v i d u a l s ; 
100% C.D.) 

B PCA 4 (monthly; 100% C.D.) 4 (same i n d i v i d u a l s ; 
100% C.D.) 

B CEF 4 (monthly; 100% C.D.) 4 (same i n d i v i d u a l s ; 
100% C.D.) 

aN.N. - Nuclear Navy t r a i n i n g ; C.D. - persons having c o l l e g e d e g r e e s . 
bThe BSR i s a Category-B reac tor ; however, i t i s operated by the same 

i n d i v i d u a l s who operate the ORR. 

Total number of people 
c e r t i f i e d as Reactor 
Operators: 

Total number of people 
c e r t i f i e d as Senior 
Reactor Operators: 

Total number of Reactor 
Operators in the bargaining 
group v o l u n t a r i l y taking 
the Senior Reactor Operator 
examination: 

24 a t the Category-A reac tor f a c i l i t i e s 
14 a t the Category-B reactor f a c i l i t i e s 

20 a t the Category-A reac tor f a c i l i t i e s 
14 a t the Category-B reac tor f a c i l i t i e s 

*This i n d i c a t e s the s t a f f i n g of the ORNL reactor f a c i l i t i e s at the time of 
p u b l i c a t i o n of t h i s t r a i n i n g - p l a n document. The numbers ind ica ted may 
vary from time to t ime. 
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A . 4 . POSITION TASK ANALYSES 

DOE Order 5480.1A, Chapter VI requ ire s that a p o s i t i o n task a n a l y s i s 
be conducted as neces sary for operat ing personne l t o d e f i n e the tasks p e r -
formed by the person in each p o s i t i o n and to i d e n t i f y the required 
t r a i n i n g , in conjunc t ion wi th the educat ion and e x p e r i e n c e , n e c e s s a r y to 
provide assurance tha t the ta sks can be e f f e c t i v e l y performed. The p o s i -
t i o n task a n a l y s i s should i n c l u d e normal and emergency d u t i e s and p l a c e 
emphasis on the r o l e played by every member of an o p e r a t i n g o r g a n i z a t i o n 
that ensures s a f e p l a n t o p e r a t i o n . 

The proper e x e c u t i o n of a formal job tasks ana lyse s (JTAs), as p e r -
formed by INPO, v a r i o u s c o n s u l t a n t groups, or a f a c i l i t y ' s human-factor 
groups, e t c . , i s a very t ime-consuming o p e r a t i o n . At the l a r g e , complex 
nuc lear power p l a n t s , the b e n e f i t s o f the formal JTAs are apparent . At 
the r e l a t i v e l y s m a l l , f a r l e s s complex research r e a c t o r s found a t ORNL, 
where such r e a c t o r s have been operated for over f o r t y y e a r s , the b e n e f i t s 
are not r e a d i l y apparent . A formal job task a n a l y s i s had been s t a r t e d a t 
one of the Category-A r e a c t o r s , and i t was the opin ion of the t r a i n i n g 
s t a f f tha t the end product would have l i t t l e or no i n f l u e n c e on e f f e c t i n g 
any s i g n i f i c a n t or meaningful change in the e x i s t i n g t r a i n i n g programs. 
Consequent ly , informal p o s i t i o n task ana lyse s were prepared for s e v e r a l 
key personne l i n the Operat ions D i v i s i o n who are invo lved in the 
t r a i n i n g / c e r t i f i c a t i o n p r o c e s s , who i n f l u e n c e the q u a l i t y of t r a i n i n g , or 
who are required to r e c e i v e r e a c t o r - o r i e n t e d t r a i n i n g f o r t h e i r p a r t i c u l a r 
job t a s k s . Each a n a l y s i s (or perhaps more a p p r o p r i a t e l y , p o s i t i o n 
d e s c r i p t i o n ) covers the q u a l i f i c a t i o n requirements p e r t a i n i n g to educa-
t i o n , e x p e r i e n c e , and t r a i n i n g along with the o v e r a l l r e s p o n s i b i l i t i e s and 
d u t i e s of the p o s i t i o n . This approach i s b e l i e v e d to be more appropr iate 
f or the ORNL r e s e a r c h - r e a c t o r f a c i l i t i e s . 

From time to t ime , s p e c i a l c a s e s may a r i s e where i t may be w i t h i n 
reason to reques t a waiver or s u b s t i t u t i o n of a q u a l i f i c a t i o n requirement 
s t a t e d in t h i s s e c t i o n . Such reques t s s h a l l be reviewed on a c a s e - b y - c a s e 
b a s i s by the D i v i s i o n D i r e c t o r . S i g n i f i c a n t d e v i a t i o n s from e s t a b l i s h e d 
p o l i c y regarding q u a l i f i c a t i o n requirements w i l l be prepared as a r e v i s i o n 
to t h i s document and w i l l be reviewed by the DOE. The D i v i s i o n D i r e c t o r 
w i l l be the i n d i v i d u a l t o make t h i s type of d e c i s i o n . (Refer to the com-
ments and/or j u s t i f i c a t i o n for any d e v i a t i o n from DOE Order 5480.1A i n 
S e c t . 3 . 3 . ) 
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A.A.I OPERATIONS DIVISION DIRECTOR 

Q u a l i f i c a t i o n Requirements 

1. Educat ion . The D i r e c t o r of the Operat ions D i v i s i o n a t ORNL 
should have a minimum of a B a c h e l o r ' s degree i n e n g i n e e r i n g or 
one or more o f the s c i e n c e s . 

2. Exper i ence . The Operations D i v i s i o n D i r e c t o r should have 
s u f f i c i e n t t e c h n i c a l management e x p e r i e n c e and educat ion to 
demonstrate adequate c a p a b i l i t i e s f or the r e s p o n s i b i l i t i e s l i s t e d 
below. 

3 . T r a i n i n g . The Operat ions D i v i s i o n D i r e c t o r should have s p e c i a l -
i z e d t r a i n i n g , as a p p r o p r i a t e , f or u p p e r - l e v e l ( c o r p o r a t e ) mana-
gement personnel i n the ORNL o r g a n i z a t i o n . Such t r a i n i n g should 
be in Company p o l i c i e s , r e s p o n s i b i l i t i e s , handl ing of a l l o c a t e d 
funds , p lanning needs ( i . e . , manpower n e e d s ) f or fu ture p r o j e c t s , 
communications wi th o t h e r l e v e l s of management, and r e p o r t i n g 
requirements . In a d d i t i o n , s p e c i a l t r a i n i n g should be g iven ( i f 
no t a lready acquired) on r e g u l a t i o n s imposed on nuc lear reac tor 
f a c i l i t i e s by DOE and o t h e r f e d e r a l a g e n c i e s . General employee 
t r a i n i n g i s a l s o a p p l i c a b l e . 

R e s p o n s i b i l i t i e s and D u t i e s 

With r e s p e c t t o the s a f e and e f f i c i e n t o p e r a t i o n s of ORNL research 
r e a c t o r s , the Operat ions D i v i s i o n D i r e c t o r i s expected t o : 

1. D i r e c t the a c t i v i t i e s o f the Reactor Operat ions S e c t i o n Head in a 
manner to a c h i e v e the v a r i o u s o b j e c t i v e s s a f e l y and in accordance 
w i th e s t a b l i s h e d Martin Mar ie t ta Energy Systems, I n c . , ORNL, 
D i v i s i o n , and/or DOE g u i d e l i n e s . 

2 . E i t h e r p e r s o n a l l y be a v a i l a b l e to make needed management-level 
d e c i s i o n s during normal o p e r a t i o n s or have a d e s i g n a t e d a l t e r n a t e 
be a v a i l a b l e . 

3 . Provide needed s e r v i c e s or adv ice on matters r e l a t i v e to o p e r a -
t i o n s or p r o j e c t s under h i s / h e r j u r i s d i c t i o n to v a r i o u s personne l 
both w i t h i n and o u t s i d e the ORNL o r g a n i z a t i o n . 

4 . Maintain e f f e c t i v e communication wi th h i g h e r l e v e l s of corporate 
management and prepare c e r t a i n s t a t u s r e p o r t s required by the 
Laboratory D i r e c t o r and o t h e r members of corporate management. 

5 . Evaluate the e x i s t i n g f a c i l i t i e s and o p e r a t i o n s and e f f e c t the 
neces sary p lans t o ensure that fu ture needs in equipment, man-
power, funding , e t c . , are accomodated and/or executed according 
to planned s c h e d u l e s . 
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Responsibilities and Duties (continued) 

6 . Schedule and/or conduct i n f o r m a t i o n - t y p e meet ings wi th Operat ions 
D i v i s i o n personne l to e s t a b l i s h D i v i s i o n g o a l s and o b j e c t i v e s . 

7. I n v e s t i g a t e , r e p o r t , and/or provide remedies f o r d e f i c i e n c i e s or 
f a i l u r e s i n o p e r a t i o n s by monitor ing the o v e r a l l o p e r a t i o n s of 
the v a r i o u s f a c i l i t i e s and e f f e c t improvements needed to ensure 
s a f e , r e l i a b l e , and e f f i c i e n t o p e r a t i o n s . 

8. Maintain a h igh degree o f knowledge of a l l Company p o l i c i e s and 
have p r a c t i c a l knowledge of i n d u s t r y standards and DOG r e g u l a -
t i o n s p e r t a i n i n g t o r e a c t o r f a c i l i t i e s and the q u a l i f i c a t i o n of 
o p e r a t i n g p e r s o n n e l . 

9 . Take the n e c e s s a r y measures to ensure that such p o l i c i e s and 
r e g u l a t i o n s are acknowledged and adhered to by a l l personnel 
under h i s / h e r j u r i s d i c t i o n . 

10. Serve i n emergency s i t u a t i o n s i n the c a p a c i t y of an adv i sor to 
ORNL's Emergency D i r e c t o r or the Local Emergency D i r e c t o r . 

11. Em -e tha t emergency s e r v i c e s and equipment are a v a i l a b l e , as 
apt ab le f or nuc l ear f a c i l i t i e s . 

12. Ensure tha t a working environment i s provided which a l l o w s and 
encourages e f f e c t i v e i n d i v i d u a l and group e f f o r t s toward meeting 
the o r g a n i z a t i o n ' s o b j e c t i v e s through sound dec i s ion-making p r o -
c e s s e s , open communication, and proper s e l e c t i o n , m o t i v a t i o n , and 
development of p e o p l e . 

13. I n v e s t i g a t e and/or review a l l unusual occurrences reported at any 
of the r e a c t o r f a c i l i t i e s , as a p p l i c a b l e . 

14. Ensure t h a t d e s i g n a t e d i n d i v i d u a l s mainta in required documen-
t a t i o n amenable f o r audi t by ORNL and/or DOE a u d i t o r s . 

15. Implement a q u a l i t y assurance program f o r the Operat ions D i v i s i o n 

16. Review and approve a l l the Operations D i v i s i o n ' s t r a i n i n g - p l a n 
documents required by DOE Orders ( e . g . , 5480.1A, Chapter VI, f or 
r e a c t o r f a c i l i t i e s ) and provide the neces sary upper-management 
involvement and impetus to e f f e c t the i n i t i a l and cont inued 
implementat ion of a l l approved t r a i n i n g programs. 

17. Review and make the f i n a l d e c i s i o n on any s p e c i a l c a s e s i n v o l v i n g 
d e v i a t i o n s from an e s t a b l i s h e d p o l i c y p e r t a i n i n g to the s e l e c t i o n 
t r a i n i n g , and/or c e r t i f i c a t i o n of r e a c t o r o p e r a t i n g p e r s o n n e l . 
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18 . Become a c t i v e l y i n v o l v e d in the s e l e c t i o n and e v a l u a t i o n p r o c e s s 
of r e a c t o r o p e r a t i n g p e r s o n n e l . This may be accomplished by c o n -
d u c t i n g i n t e r v i e w s and monitoring work performance and o t h e r 
r e c o r d s . 

19. C e r t i f y a l l r e a c t o r opera t ing personnel f o r a l l ORNL r e a c t o r 
f a c i l i t i e s and f o r the C r i t i c a l Experiments F a c i l i t y l o c a t e d a t 
the Y-12 P l a n t . (The D i v i s i o n D i r e c t o r i s the h i g h e s t l e v e l o f 
corporate management needed to f i n a l i z e the operator c e r t i f i c a -
t i o n p r o c e s s . ) 
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A.4.2 REACTOR OPERATIONS SECTION HEAD 

Qualification Requirements 

1. Education. The Reactor Operations Section Head should have a 
Bachelor's degree in engineering or related science. 

2 . Exper ience . The Reactor Operations S e c t i o n Head should have 
e x p e r i e n c e in r e a c t o r o p e r a t i o n s and in Company and f e d e r a l p r a c -
t i c e and requirements a p p l i c a b l e to r e a c t o r s . H i s / h e r l e v e l of 
e x p e r i e n c e should be adequate to demonstrate h i s / h e r a b i l i t i e s to 
manage the s a f e o p e r a t i o n of ORNL r e a c t o r s . 

3 . T r a i n i n g . The Reactor Operat ions S e c t i o n Head should have s p e -
c i a l i z e d t r a i n i n g for management-level personne l in the ORNL 
o r g a n i z a t i o n . This t r a i n i n g should be in Company p o l i c i e s , 
r e s p o n s i b i l i t i e s of management p e r s o n n e l , funding and manpower 
requirements a t the v a r i o u s reac tor f a c i l i t i e s , human r e l a t i o n s , 
e t c . He/she should a l s o have t r a i n i n g a p p l i c a b l e to genera l 
employees working at the nuc lear f a c i l i t y . Although he / she i s 
not required t o be c e r t i f i e d as a Senior Reactor Operators , 
h e / s h e should become thoroughly f a m i l i a r with the opera t ions of 
a l l the r e a c t o r s and the c r i t i c a l f a c i l i t y which are operated by 
ORNL. This i n c l u d e s the procurement of f u e l , funding , and com-
municat ions wi th exper imenters and corporate management. 

Responsibilities and Duties 

The Reactor Operat ions S e c t i o n Head i s expec ted t o : 

1. Assume the responsibility of directing the activities of those 
individuals within the various groups reporting to him/her so as 
to accomplish the intended objectives and goals in accordance 
with established Martin Marietta Energy Systems, Inc., ORNL, 
Division, and DOE guidelines. 

2. Ensure tha t a l l the re search r e a c t o r s and the c r i t i c a l f a c i l i t y 
operated by ORNL for the Department of Energy (DOE) are in 
compliance wi th a p p l i c a b l e DOE Orders and o ther s tandards . 

3 . P lan , s c h e d u l e , and/or review o p e r a t i o n a l a c t i v i t i e s at the r e a c -
tor f a c i l i t i e s under h i s / h e r j u r i s d i c t i o n to ensure 'chat each 
f a c i l i t y i s operated i n a s a f e and r e l i a b l e manner by q u a l i f i e d 
personne l in accordance wi th ORNL and f e d e r a l requirements . 

4 . Prepare c e r t a i n p e r i o d i c s t a t u s report s generated a t the f a c i l i -
t i e s which are required by corporate management and/or DOE. 

5 . Maintain records and p r o j e c t o p e r a t i o n a l c o s t e s t i m a t e s f or each 
r e a c t o r f a c i l i t y . 

6 . Review the v a r i o u s exper iments , as a p p l i c a b l e , to be conducted a t 
each reac tor f a c i l i t y . 



A-11 Rev. 
Date 

Responsibilities and Duties (continued) 

7. Create and/or serve on various* committees which function to 
ensure safe operation of the reactor facilities and, within the 
limits of his/her authority, effect changes recommended by the 
various committees. 

8. Attend Division staff meetings and conduct Section meetings to 
keep abreast of new information, policy changes, etc., and to 
disseminate pertinent information to his/her staff, respectively. 

9. Ensure that radiological and industrial safety standards are 
acknowledged and adhered to. 

10. Investigate the details of all incidents necessitating the 
writing of an Unusual Occurrence Report at any of the reactor 
facilities. 

11. Evaluate and disseminate safety-oriented literature received from 
DOE or from outside ORNL so that operating personnel at the ORNL 
facilities are made aware of changes in industry standards, 
failures at other facilities, etc. 

12. Be actively involved in the selection, hiring, and certification 
process of reactor operating personnel. 

13. Review all certification and requalification examinations pre-
pared by the Examiner for Reactor Operator and Senior Reactor 
Operator candidates. 

14. Review any special cases involving deviations from an established 
policy pertaining to the selection, training, and/or certifica-
tion of reactor operating personnel. 

15. Monitor periodically the quality of the work performed by indivi-
duals in the various groups reporting to him/her and effect 
changes as needed to ensure that each group is functioning in a 
safe and reliable manner and is accomplishing intended goals and 
objectives. 

16. Serve, in emergency situations, in the capacity of an advisor to 
the Laboratory's Emergency Director or to the Local Emergency 
Director. 

17. Implement the division-approved training plan for reactor operating 
personnel. 

Implement the q u a l i t y assurance program e s t a b l i s h e d by the 
Operations D i v i s i o n D i r e c t o r . 
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A.4.3 REACTOR SUPERVISOR 

Qualification Requirements 

1 . Educat ion . The Reactor Supervisor should have a B a c h e l o r ' s degree 
in e n g i n e e r i n g or 

2 . Expertenrp Tl>* h. , a minimum of 
t«r< ft-- ^cit iuiuual a c t i v i t i e s a t 
one or more uucl j i tca»:l,.i i. ^ i i t i e s . 

3. Training. The Reactor Supervisor shall have successfully com-
pleted the Reactor Operator and Senior Reactor Operator Training 
Programs and be certified at the reactor facility at which he/she 
will assume the responsibility of Reactor Supervisor. He/she 
shall maintain Reactor Operator and Senior Reactor Operator cer-
tification at the reactor facility during the time he/she hold6 
the position of Reactor Supervisor. He/she should also have 
training in a management-supervisory course intended for upper-
level ORNL management and have some training in handling routine 
and projected funding and manpower needs. General employee 
training is also applicable. 

Responsibilities and Duties 

The Reactor Supervisor is expected to 

1. Coordinate and direct all operational activities at the reactor 
facility at which he/she is in charge and ensure that the 
facility is operated in a safe and reliable manner and in accor-
dance with Martin Marietta Energy Systems, Inc., ORNL, Division, 
and DOE guidelines and/or procedures. 

2. Review a*"1 yor approve all facility and procedural changes. 

3. Schedule and approve all experiments at the facility. 

4. Prepare certain reports as required by upper-level management. 

5. Evaluate manpower and funding needs and take tb* necessary 
actions to ensure continued, efficient operation of the facility. 

6. Ensure that the required emergency equipment is available at the 
facility and that personnel at the facility are familiar with 
emergency procedures. 

7. Make certain decisions during normal operations and during 
emergency situations, as needed. 

8. Maintain a practical knowledge of all Martin Marietta Energy 
Systems, Inc., and DOE regulations addressing nuclear reactors 
and the qualification requirements of operating personnel. 
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Responsibilities and Duties (continued) 

9 . Implement the d iv i s i on -approved t r a i n i n g plan for r e a c t o r o p e r -
a t i n g p e r s o n n e l . 

10. Give t e c h n i c a l a s s i s t a n c e and advice on matters r e l a t i v e to the 
f a c i l i t y t o i n d i v i d u a l s both w i t h i n and out s ide the ORNL o r g a n i -
z a t i o n . 

11. Perform s p e c i a l assignments as o r i g i n a t e d by the ReaCor 
Operations Sec t ion Head and/or the Operations D i v i s i o n D i r e c t o r . 

12. Attend meetings to keep abreast of new in format ion , p o l i c y 
changes , e t c . , and conduct meetings to d i s seminate c e r t a i n i n f o r -
mation to those report ing to h im/her . 

13. Monitor the q u a l i t y of work performed by the s u p e r v i s o r s and 
operators a t the f a c i l i t y and make those changes needed to ensure 
e f f i c i e n t and s a f e operat ion of the f a c i l i t y . 

15 . Remain cognizant of the numerous DOE r e g u l a t i o n s a p p l i c a b l e to 
nuc lear r e a c t o r s and remain abreast of any changes that may 
e f f e c t the f a c i l i t y at which he / she i s in charge. 

16. Review the q u a l i f i c a t i o n s of the i n d i v i d u a l s requ ir ing c e r t i f i c a -
t i o n at the f a c i l i t y and approve them for r e c e r t i f i c a t i o n , as 
a p p l i c a b l e . 

17. Review for o f f i c i a l approval a l l procedural changes , a l l e x p e r i -
ment changes , and a l l changes i n the des ign of the f a c i l i t y . 

18. P a r t i c i p a t e in the cont inuing r e q u a l i f i c a t i o n program for Senior 
Reactor Operators and Reactor Operators and maintain Senior 
Reactor Operator c e r t i f i c a t i o n . 

19. Be cognizant of and abide by the e s t a b l i s h e d performance s tandards . 

20. Implement a l l r a d i o l o g i c a l and i n d u s t r i a l s a f e t y programs, as 
a p p l i c a b l e . 

21. Implement the D i v i s i o n ' s q u a l i t y assurance program. 
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A.4.4 ASSISTANT REACTOR SUPERVISOR 

With the e x c e p t i o n of r e q u i r i n g one year of e x p e r i e n c e as a s u p e r -
v i s i n g Senior Reactor Operator, the q u a l i f i c a t i o n requirements f or the 
A s s i s t a n t Reactor Supervisor are the same as for the Reactor S u p e r v i s o r . 
During the absence of the Reactor S u p e r v i s o r , the A s s i s t a n t Reactor 
Superv i sor w i l l have the same r e s p o n s i b i l i t i e s and d u t i e s as the Reactor 
S u p e r v i s o r . 

The A s s i s t a n t Reactor S u p e r v i s o r ' s p o s i t i o n i s , in r e a l i t y , a d u a l -
c a p a c i t y - t y p e job . That i s , the i n d i v i d u a l assuming t h i s p o s i t i o n s e r v e s 
p r i m a r i l y aa the Tra in ing Manager and/or the Maintenance Manager. 
Consequent ly , the i n d i v i d u a l i s a l s o expected to meet the requirements of 
t h e s e o ther two p o s i t i o n s as s t a t e d in t h i s document. 

There i s one A s s i s t a n t Reactor Supervisor at each Category-A f a c i l i t y . 
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A.4.5 MAINTENANCE MANAGER* 

Qualification Requirements 

1. Education. Each Maintenance Manager should have a Bachelor's 
degree in engineering or related science or the equivalent. (The 
equivalent should be a minimum of four years of additional 
experience in his area of responsibility.) 

2. Experience. Each candidal* for the position of Maintenance 
Manager should have had a minimum of two years of experience at 
one or more nuclear reac'jr facilities. 

3. Training. Each Maintenance M m ^ e r should have a supervisory 
(.raining course and hIi •1 1 hr rained in areas commensurate with 
his job assignments a. ippli able 'o the type of work performed at 
a reactor facility. Gener i mployee training is also applicable. 

Responsibilities and Duties 

Each Maintenance Manager i ^cted to: 

1. Ensure that the maintenance work performed on the reactor and 
auxiliary systems is accomplished in a safe and reliable manner 
in accordance with established Martin Marietta Energy Systems, 
Inc., and Reactor Operations Section guidelines and pt redures. 

2. Process work requests and ensure that needed work receives proper 
attention from Plant and Equipment (P&E) Division and/or 
Instrumentation and Controls (I&C) Division supervisors. 

3. Maintain proper communication between reactor operating person-
nel, experimenters, maintenance supervisors, and craft personnel, 
as applicable to maintenance performed on reactor systems. 

4. Maintain certain records on maintenance activities which have 
taken place at the reactor facility. 

5. Maintain a list of maintenance personnel qualified to perform 
work on the reactor facility. 

6. Ensure that written procedures are generated for those main-
tenance activities which are not performed on a routine basis 
and/or may be new or more complicated than usual. 

*In some cases, this is a dual-capacity job assignment; the Maintenance 
Manager may also serve as the Assistant Reactor Supervisor or the Train-
ing Manager. 
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Responsibilities and Duties (continued) 

7 . Supply c e r t a i n a s s i s t a n c e and/or informat ion to persons w i th in or 
o u t s i d e of the ORNL o r g a n i z a t i o n on maintenance -re la ted s u b j e c t s 
a p p l i c a b l e to reac tor f a c i l i t i e s . 

8 . Maintain equipment i n v e n t o r i e s and procure needed equipment at 
the f a c i l i t y . 

9 . Prepare c e r t a i n s t a t u s repor t s that may be required by the 
Reactor Superv i sor . 

10 . Monitor the q u a l i t y of the maintenance work be ing performed by 
i n d i v i d u a l s at the f a c i l i t y and e i t h e r report or c o r r e c t d e f i -
c i e n c i e s w i t h i n h i s / h e r a u t h o r i t y . 

11 . Monitor the q u a l i t y or work performed by c r a f t personnel to 
ensure that c e r t a i n s a f e t y - r e l a t e d standards and requirements are 
acknowledged by them i n performing t h e i r d u t i e s . 

12 . Remain f a m i l i a r with the importance and need of c e r t a i n a u x i l i a r y 
and emergency equipment and p lace p r i o r i t i e s on t h e i r maintenance 
to ensure r e l i a b i l i t y . 

13 . Remain cognizant of l i m i t i n g c o n d i t i o n s of operat ion and s u r v e i l -
lance requirements when s c h e d u l i n g , p lanning , or performing c e r -
t a i n maintenance or s u r v e i l l a n c e t e s t s on equipment. 

14 . Maintain s u r v e i l l a n c e of equipment performance and c e r t a i n data 
to ensure that a l l equipment i s performing as expected and report 
to the Reactor Supervisor any d e f i c i e n c i e s or inadequacies which 
may compromise the i n t e g r i t y of the reac tor or a u x i l i a r y sys tems . 

15 . Be cogn izant of and abide by the e s t a b l i s h e d performance s tandards . 

16 . P a r t i c i p a t e i n the cont inu ing r e q u a l i f i c a t i o n for Senior Reactor 
Operators and maintain Senior Reactor Operator c e r t i f i c a t i o n . 
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A.4.5 MAINTENANCE MANAGER* 

Qualification Requirements 

1. Education. The Technical Section Head should have a Bachelor's 
degree in engineering or related science. 

2. Experience. The Technical Manager should have a minimum of five 
years of experience in engineering or a related field. Two years 
of this required time should include projects relating to work 
performed at one or more ORNL nuclear facilities. 

3. Training. The Technical Manager should have training required of 
ORNL management personnel and should also be given training in 
the overall design and operating procedures of the ORNL nuclear 
facilities commensurate with his/her job assignments. An indivi-
dual who replaces the Technical Manager on a temporary basis 
should have comparable qualifications in education and training 
and have a minimum of three years of experience in a Technical 
Section. General employee training is also applicable. 

Responsibilities and Duties 

The Technical Manager is expected to: 

1. Assume the responsibility of directing the activities of those 
individuals within his/her group in a manner so as to accomplish 
the various technical projects safely, expeditiously, and in 
accordance with established Martin Marietta Energy Systems, Inc., 
ORNL, Division, and/or DOE guidelines and procedures. 

2. Provide the necessary expertise needed that may be required to 
during emergency situations at any of the ORNL reactor facilities 
evaluated and/or mitigate core damage or minimize the possibility 
of exposure of on-site and off-site personnel to excessive 
radiation. 

3. Supply certain technical assistance and/or information to persons 
within or outside of the ORNL organization. 

4. Establish manpower and funding requirements for his/her group on 
current and projected schedules. 

5. Select personnel with the required educational background and/or 
technical expertise for his/her group. 

*The responsibilities and duties are written primarily for a Section Head 
level of manager, as applicable to reactor-related responsibilities; 
however, it is also largely applicable to all Technical Group Leaders. 
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Responsibilities and Duties (continued) 

6 . Prepare , e d i t , and i s s u e c e r t a i n rout ine t e c h n i c a l and o ther 
report s according to Martin Marie t ta Energy Systems, I n c . , p r o c e -
dures w i t h i n planned schedu l ing . 

7 . Arrange s c h e d u l e s , m e e t i n g s , p r o j e c t s , e t c . , so as to maintain a 
degree of f l e x i b i l i t y i n a c c e p t i n g s p e c i a l p r o j e c t s or ass ignments 
of an emergency n a t u r e . 

8 . Disseminate s a f e t y - o r i e n t e d l i t e r a t u r e on r e a c t o r f a c i l i t i e s , as 
p r a c t i c a l , t o i n d i v i d u a l s w i t h i n h i s / h e r group and ensure that 
those i n d i v i d u a l s are f a m i l i a r with r e a c t o r and ORNL emergency 
procedures . 

9 . Maintain t e c h n i c a l s u r v e i l l a n c e over the progress of p r o j e c t s and 
report to th# Operat ions D i v i s i o n D i r e c t o r any inadequacies i n 
procedures or equipment that may compromise the i n t e g r i t y of the 
var ious r e a c t o r sys t ems . 

10 . Remain cogn izant of the l i m i t i n g c o n d i t i o n s of opera t ion and s u r -
v e i l l a n c e requirements s t i p u l a t e d in the Technica l S p e c i f i c a t i o n s 
of the r e a c t o r on which h i s / h e r group i s a s s igned a p r o j e c t . 

11 . Monitor the q u a l i t y of the work performed by the t e c h n i c a l p e r -
sonnel in h i s / h e r group and c o r r e c t any d e f i c i e n c i e s . 

12. Ensure that the i n d i v i d u a l s in h i s / h e r group are f a m i l i a r with 
emergency procedures , as a p p l i c a b l e , when such i n d i v i d u a l s are 
a s s igned p r o j e c t s at a s p e c i f i c reac tor f a c i l i t y . 

13. Ensure proper communications with the Reactor Operations Sec t ion 
Head, o ther t e c h n i c a l groups , exper imenters , maintenance person-
n e l , and reac tor operat ing personne l , as a p p l i c a b l e . 

14 . Decide on which of those t e c h n i c a l personnel repor t ing to him/her 
should be c e r t i f i e d as Senior Reactor Operators , as needed for 
s p e c i f i c job ass ignments a t a reac tor f a c i l i t y . 

15 . Ensure that the C r i t i c a l Experiments F a c i l i t y , at the Y-12 P l a n t , 
i s operated i n accordance with e s t a b l i s h e d s tandards , as a p p l i -
cab le to h i s / h e r a u t h o r i t y . 
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A.4.7. TECHNICAL PERSONNEL* 

Qualification Requirements 

1. Education. Each technical staff member should have a degree in 
engineering or related science or the equivalent in experience. 

2. Experience. Each technical staff member should have one year of 
experience at one or more of the ORNL reactor facilities in 
design work and/or special engineering-type projects. 

3. Training. Each technical staff member should have training in 
accident analysis, and if considered beneficial for specific job 
assignments by the Technical Manager, the individual may be 
required to complete the Reactor Operator and Senior Reactor 
Operator training programs. General employee training is also 
applicable. 

Responsibilities and Duties 

Each technical staff member is expected to: 

1. Assume the responsibility for special engineering-type projects, 
as applicable to the conception, design, drafting, fabrication, 
cost estimates, procedures, data collection, maintenance of 
records and prints, etc., needed to initiate and complete 
assigned projects. 

2. Conduct, schedule, and/or attend meetings with experimenters, 
Reactor Operations personnel, etc., to plan new projects, eva-
luate proposed conceptual designs/modifications of experiments 
and reactor components from all conceivable safety standpoints, 
schedule work, analyze data, and resolve overall engineering-type 
problems. 

3. Provide the necessary expertise needed at any of the ORNL reactor 
facilities that may be required to evaluate and/or mitigate core 
damage or minimize the possibility of exposure of on-site and 
off-site personnel to excessive radiation during off-normal or 
emergency situations. 

4. Supply certain technical assistance and/or information to persons 
within or outside of the ORNL organization, as requested. 

5. Prepare and/or edit certain routine technical reports and reports 
resulting from special investigations and/or research projects. 

•This induces the Experiment Coordinator. 
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Responsibilities and Duties (continued) 

6 . Arrange s c h e d u l e s , m e e t i n g s , p r o j e c t s , e t c . , so as to maintain a 
degree of f l e x i b i l i t y i n a c c e p t i n g s p e c i a l p r o j e c t s or a s s i g n -
ments of an emergency n a t u r e . 

7. Maintain t e c h n i c a l s u r v e i l l a n c e over the progress of f a b r i c a t i o n 
and o t h e r phases of work be ing performed by s e r v i c e / c r a f t person-
n e l and repor t inadequac ie s to h i s / h e r s u p e r v i s o r . 

8 . Maintain proper communications wi th c r a f t p e r s o n n e l , experimen-
t e r s , Reactor Operations personnel e t c . , as needed to ach ieve the 
intended p r o j e c t g o a l s . 

9 . Remain cogn izant of the f a c i l i t y ' s s p e c i a l requirements ( e . g . , 
Technical S p e c i f i c a t i o n s , emergency/evacuat ion procedures , 
r a d i o l o g i c a l and i n d u s t r i a l s a f e t y p o l i c i e s , e t c . ) . 

10. I f required by the Technica l Manager ( S e c t i o n Head), a c h i e v e 
f u r t h e r e x p e r t i s e in r e a c t o r systems and complete the Reactor 
Operator and Senior Reactor Operator t r a i n i n g programs. 

11. Serve as i n s t r u c t o r , on s u b j e c t s o f e x p e r t i s e , to r e a c t o r o p e r a t -
ing p e r s o n n e l , as reques ted by the f a c i l i t y ' s Train ing Manager. 

12. Those d e s i g n a t e d as q u a l i t y assurance personnel are expected to 
assume t h i s r e s p o n s i b i l i t y and perform QA-type r e v i e w s , 
i n s p e c t i o n s / a u d i t s , e t c . , in accordance wi th the Martin Marie t ta 
Energy Systems, I n c . , Q u a l i t y Assurance Program, and ANSl/ASME 
NQA-1 ( Q u a l i t y Assurance Program for Nuclear Reactor F a c i l i t i e s ) , 
as a p p l i c a b l e to ORNL o p e r a t i o n s . 
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A.4.12 SENIOR REACTOR OPERATORS 

Qualification Requirements 

1. Educat ion. Each Technician should have an A s s o c i a t e Degree in 
eng ineer ing or the e q u i v a l e n t ( e . g . , two years of c o l l e g e - l e v e l 
work in d r a f t i n g and e n g i n e e r i n g ) . 

2 . Exper ience . Each Technic ian should have had one year of 
exper ience i n the a p p l i c a t i o n of d r a f t i n g p r i n c i p l e s and t e c h -
niques with s p e c i f i c a p p l i c a t i o n to the mechanical a s p e c t s of 
r e a c t o r - t y p e components or the equ iva l en t in educat ion . 

3 . Tra in ing . Each Technic ian s h a l l r e c e i v e the general employee 
t r a i n i n g f o r r e a c t o r - f a c i l i t y a c c e s s . Further t r a i n i n g w i l l 
depend on the p a r t i c u l a r p r o j e c t s as s igned by the Technical Group 
Leader. 

R e s p o n s i b i l i t i e s and Dut i e s 

Each Technician i s expected t o : 

1 . A s s i s t the t e c h n i c a l s t a f f in the d e s i g n , p lanning , and operat ion 
of reac tor experiments and/or components. 

2 . Apply conceptual th inking and knowledge of eng ineer ing theory to 
s o l v e c e r t a i n types of engineer ing problems. 

3 . Perform d e s i g n d r a f t i n g f u n c t i o n s as required by the Technical 
Group Leader. 

4 . Perform c e r t a i n operat ions us ing experimental equipment and 
systems ( i f any such operat ions inc lude any handl ing of f u e l , i t 
must be under the s u p e r v i s i o n of a c e r t i f i e d Senior Reactor 
Operator) . 

5 . A s s i s t the t e c h n i c a l personnel in deve lop ing equipment m o d i f i c a -
t i o n s and new opera t iona l t e c h n i q u e s . 

6 . A s s i s t in the preparat ion of procedures for the operat ion or 
assembly of var ious kinds of equipment or exper iments . 

7 . A s s i s t in the a n a l y s i s of c e r t a i n data recorded during the eva-
l u a t i o n of exper iments , e t c . (which may require the use of e l e -
mentary computer programs). 

8 . A s s i s t in coord inat ing and monitoring of the var ious jobs be ing 
performed t o he lp ensure that s c h e d u l e s , t o l e r a n c e s , and q u a l i t y 
standards are met and report inadequacies t o h i s / h e r s u p e r v i s o r . 
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Responsibilities and Duties (cont.) 

9. Be a v a i l a b l e to accommodate s p e c i a l p r o j e c t s or p r o j e c t s of an 
emergency nature . 

10. Be cogn izant of and abide by e s t a b l i s h e d performance s tandards . 
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A.4.5 MAINTENANCE MANAGER* 

Qualification Requirements 

1. Education. Each Training Manager should have a Bachelor's degree 
in engineering or related science. Although not absolutely 
necessary, some college-level course work in educational tech-
niques is preferred. 

2. Experience. Each Training Manager shall have a minimum of two 
years of experience as a Reactor Operator and/or Senior Reactor 
Operator. (If the individual has had assignments in reactor-
support groups, it may be substituted for one year of this 
requirement.) 

3. Training. Each Training Manager shall have completed the cer-
tification requirements for Reactor Operator and Senior Reactor 
Operator at the particular reactor facility at which he/she is 
assigned and performs training, and he/she shall maintain his cer-
tification at that facility during the time he/she serves in the 
capacity of Training Manager. General employee training is also 
applicable. 

Responsibilities and Duties 

Each Training Manager is expected to: 

1. Supervise the training of new operating personnel assigned to 
his/her facility in order to prepare them for the initial written 
and oral certification examinations to be administered by the 
Examiner for the Reactor Operations Section. 

2. Oversee the training activities and ensure the safety of all 
trainees during the initial training period. 

3. Give lectures and/or schedule lectures by guest speakers on 
required subjects during the initial training program and the 
requalification program. 

4. Monitor the progress of trainees during the initial training 
program by giving written and oral examinations, as needed, and 
report the results to the Reactor Supervisor and Reactor 
Operations Section Head. Recommendations regarding the need for 
continued training or transfer from the Reactor Operations 
Section shall be given to the Reactor Supervisor and Reactor 
Operations Section Head. 

*In some cases, this is a dual-capacity job assignment; for instance, the 
Training Manager may also serve as the Assistant Reactor Supervisor. 
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Responsibilities and Duties (continued) 

5. Arrange a schedule with the Examiner to administer the certifica-
tion examinations after the trainee has completed the initial 
training programs and complete the necessary documentation indi-
cating the completion. 

6. Participate in the Reactor Operator and Senior Reactor Operator 
Recertification Programs at the facility at which he/she performs 
training. 

7. Rem?.in knowledgeable of all design and procedural changes at 
his/her facility and incorporate them, as needed, into the train-
ing material. 

8. Keep all the shift supervisors informed of any changes in design 
or procedures at the facility and distribute to the operating 
crew any safety-oriented literature of interest that may enhance 
the efficiency or safety of operations at the facility. 

9. Maintain a liaison with the Training Coordinator to ensure a 
proper flow of information regarding the status of training and 
retraining of personnel. 

10. Be cognizant of the radiological and industrial safety programs 
and policies. 

11. Be cognizant of and abide by the established performance standards. 

12. Participate in the continuing requalification program for Senior 
Reactor Operators and maintain Senior Reactor Operator certifica-
tion. 

13. Be cognizant of quality assurance requirements. 

14. Administer training, as needed, to those general employees request-
ing access to the reactor building for job-related assignments. 
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A.4.12 SENIOR REACTOR OPERATORS 

Qualification Requirements 

1. Education. The Training Coordinator should have a Bachelor's 
degree in engineering or related science and have a practical 
working knowledge of federal (DOE and NRC) and ORNL requirements 
applicable to the qualifications of reactor operating personnel. 

2. Experience. The Training Coordinator should have a minimum of 
five years of experience in reactor operations, perferably as a 
Senior Reactor Operator at at least two ORNL reactor facilities 
or the equivalent, and have a practical knowledge of all ORNL 
reactor facilities and the Critical Experiments Facility at the 
Y-12 Plant. 

3. Training. The Training Coordinator shall become familiar with 
the operation and literature (descriptive material, operations 
manuals, emergency manuals, technical specifications, etc.) for 
each ORNL reactor facility and the Critical Experiments Facility. 
Although not absolutely necessary, it is preferable that he/she 
complete the Reactor Operator and Senior Reactor Operator certi-
fication at at least two reactor facilities at ORNL. Maintaining 
certification at a reactor facility is desirable but is not 
mandatory. General employee training is also applicable. 

Responsibilities and Duties 

The Training Coordinator is expected to: 

1. Assume the responsibility of keeping the Training Managers at 
each of the ORNL reactor facilities informed of the current DOE 
requirements applicable to the qualification and training of 
reactor operating personnel and also keep them informed of any 
pertinent changes in policy as they become known; however, he/she 
shall not be involved in the actual training of any personnel for 
the purpose of certification. 

2. Review certain DOE, NRC, INPO, and ANS documents in order to 
remain knowledgeable of current industry standards, requirements, 
and trends. 

3. Monitor the various training programs and report deficiencies to 
the Reactor Operations Section Head and other concerned indivi-
duals . 

*This is a dual-capacity job assignment; normally, the Training Coordinator 
will also serve as the Examiner. 
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Responsibilities and Duties (continued) 

4. Suggest or originate improvements to the training programs as 
industry standards change. (Approval from the Reactor Operations 
Section Head and the Operations Division Director shall be 
required prior to effecting any significant changes to the 
training plan.) 

5. Answer certain questions presented by Reactor Operations Review 
Committee members regarding reactor-operator training on an 
informal basis or for routine committee meetings. 

6. Prepare certain reports and/or generate other literature on the 
ORNL reactor facilities as requested by the Operations Division 
Director and/or Reactor Operations Section Head. 

7. Attend periodic meetings, as required, to address the status of 
operator training and/or learn new training methodologies and 
requirements. 

8. Assist in the preparation of certain written material regarding 
operator training (e.g., the training programs, scenarios for 
various types of emergency drills, control manipulation, etc.). 

9. Be cognizant of the radiological and industrial safety programs 
and policies. 

10. Be cognizant of the quality assurance requirements. 

11. Be cognizant of and abide by the established performance standards. 
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A.4.11 EXAMINER* 

Qualification Requirements 

1. Education. The Examiner for the Reactor Operations Section 
should have a Bachelor's degree in engineering or related 
science. He/she shall have a practical working knowledge of 
federal (DOE and NRC) and ORNL requirements applicable to the 
qualifications of reactor operating personnel. 

2. Experience. The Examiner should have a minimum of three years of 
experience in reactor operations, perferably as a Senior Reactor 
Operator at at least two ORNL reactor facilities, and have a 
practical knowledge of all ORNL reactor facilities and the 
Critical Experiments Facility at the Y-12 Plant. The Examiner 
shall have had some experience or training in preparing, adminis-
tering, and grading examinations. (Although not absolutely 
necessary as a prerequisite, experience as an Examiner for the 
Licensing Branch of the NRC is preferable.) 

3. Training. The Examiner shall become familiar with the literature 
(descriptive material, operations manual, emergency manuals, 
technical specifications, etc.) used at each ORNL reactor faci-
lity and the Critical Experiments Facility. Although not absolu-
tely necessary, it is preferable that he/she complete the Reactor 
Operator and Senior Reactor Operator certification requirements 
at at least two ORNL reactor facilities. If he/she does not have 
the experience in preparing, administering, and grading examina-
tions, he/she shall be given this training in order to achieve 
the required level of expertise prior to assuming the respon-
sibilities of an Examiner. General employee training is also 
applicable. 

4. Certification. The Examiner should be initially certified, in 
accordance with the requirements of this document, at one or more 
ORNL reactor facilities for which he/she will prepare examinations. 
Maintaining certification at any one facility, for special 
assignments, is not mandatory but perferred practice. 

Responsibilities and Duties 

The Examiner is expected to: 

1. Schedule, prepare, administer, and evaluate examinations required 
for the initial certification and for the requalification of Reactor 
Operators and Senior Reactor Operators at all ORNL reactor faci-
lities and the critical facility at the Y-12 Plant in accordance 
with the policies and procedures stipulated in this document. 

•This is a dual-capacity position; normally, the Examiner will also serve as 
the Training Coordinator. 
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Responsibilities and Duties (continued) 

2. Recommend for c e r t i f i c a t i o n those candidates who have s u c c e s s -
f u l l y completed the required t r a i n i n g programs to the Operations 
D i v i s i o n D i r e c t o r . 

3 . Maintain a high degree of knowledge of DOE, NRC, INPO, ANS, ORNL, 
and o ther nuc l ear industry standards and requirements a p p l i c a b l e 
to the q u a l i f i c a t i o n of personnel a t reac tor f a c i l i t i e s . 

4 . Arrange with the Training Manager a t each f a c i l i t y , the schedule 
f o r a l l w r i t t e n , o r a l , and operat ing examinat ions required for 
i n i t i a l c e r t i f i c a t i o n and f o r r e q u a l i f i c a t i o n . 

5 . Prepare, a d m i n i s t e r , and grade a l l examinations f o r i n i t i a l c e r -
t i f i c a t i o n and f o r r e q u a l i f i c a t i o n in accordance wi th the 
requirements s t i p u l a t e d i n t h i s t r a i n i n g - p l a n document. 

6 . Remain cognizant of a l l s i g n i f i c a n t changes i n d e s i g n or proce -
dures a t each f a c i l i t y f or the purpose of preparing meaningful 
examinat ions . 

7 . Report o v e r a l l grades , r e s u l t s of o r a l and operat ing examina-
t i o n s , any d e f i c i e n c i e s , e t c . , to the Reactor Operations Sec t ion 
Head i n order to e f f e c t , i n p a r t , changes needed to maintain h i g h -
q u a l i t y t r a i n i n g programs and have a s t a f f of personnel who meet 
the q u a l i f i c a t i o n requirements . 

8 . Maintain a l l required documentation on f i l e and amenable for 
i n t e r n a l and/or e x t e r n a l a u d i t . 

9 . Prepare t r a i n i n g - r e l a t e d l i t e r a t u r e , g i v e t a l k s to d e s c r i b e the 
p r a c t i c e s regarding the t r a i n i n g and q u a l i f i c a t i o n s of reactor 
operat ing personnel at ORNL, and/or perform s p e c i a l p r o j e c t s , as 
needed. 

10. Be cognizant of and abide by the e s t a b l i s h e d performance s tandards . 
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A.4.12 SENIOR REACTOR OPERATORS 

Qualification Requirements 

1. Education. Each Senior Reactor Operator should have a Bachelor's 
degree in engineering or related science or the equivalent. (One 
year of experience as a Reactor Operator at one or more of the 
ORNL reactor facilities, during which time the individual has 
indicated competence in technical subjects covered in the train-
ing program and has displayed supervisory potential, may substi-
tute for the formal educational requirements. This must be 
evaluated on a case-by-case basis by the Reactor Operations 
Section Head.) 

2. Experience. Each Senior Reactor Operator shall have a minimum of 
one year of experience as a Reactor Operator at ORNL, shall have 
had a similar experience at another reactor facility, or shall 
meet the advanced educational requirements (i.e., having a 
college degree in engineering or related science). 

3. Training. Each Senior Reactor Operator shall complete the train-
ing program for this position and be certified by the Operations 
Division Director prior to directing the activities of Reactor 
Operators. Training in leadership and other supervisory-type 
subjects may be given after certification, since classes are 
scheduled by another ORNL training group. A portion of the tech-
nical material required in the Senior Reactor Operator Training 
Program may be considered applicable in meeting the educational 
requirements for thifi position if the candidate does not have a 
college degree. General employee training is also applicable. 

4. Certification. The competency of an individual to perform in the 
capacity of a Senior Reactor Operator (i.e., usually in a super-
visory position) at an ORNL reactor facility, in a safe and 
reliable manner, shall be certified by the Operations Division 
Director. This certification shall include consideration of suc-
cessful completion of training and testing, demonstrated abili-
ties, interviews, satisfactory health, dependability, stability, 
trustworthiness, and other positive attributes as enumerated in 
the Performance Standards. (The ORNL medical requirements are 
based on various standards and guidelines, as applicable to the 
nuclear industry, and the position task analysis. It is intended 
to ensure that the physical condition and mental stability of a 
candidate are such as to allow him/her to perform his/her job in 
a safe and reliable manner under possibly stressful situations.) 
Certification automatically expires at the end of a two-year 
period of time. If the individual is to continue to serve in the 
capacity of Senior Reactor Operator, he/she must be recertified 
biennially. 
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Responsibilities and Duties 

Each Senior Reactor Operator s h a l l : 

1. Be r e s p o n s i b l e f o r d i r e c t i n g the a c t i v i t i e s of the operators on 
h i s / h e r s h i f t i n a s a f e and r e l i a b l e manner in accordance with 
e s t a b l i s h e d Martin Mar ie t ta Energy Systems, I n c . , OilNL, D i v i s i o n , 
and DOE p o l i c i e s and procedures when h e / s h e i s the a c t i n g super -
v i s o r . 

2. Maintain a p r a c t i c a l f a m i l i a r i t y wi th Company and DOE r e g u l a t i o n s 
a p p l i c a b l e to the opera t ion of a nuc l ear reac tor and the q u a l i f i -
c a t i o n requirements for personne l o p e r a t i n g these f a c i l i t i e s . 

3 . Conduct s a f e t y m e e t i n g s , d r i l l s , and o ther required t r a i n i n g 
s e s s i o n s f o r the Reactor Operators on h i s / h e r s h i f t . 

4 . Prepare c e r t a i n w r i t t e n mater ia l such as operat ing procedures , 
weekly r e p o r t s , s a f e t y meeting r e p o r t s , e t c . 

5 . Ensure tha t maintenance work performed on h i s / h e r s h i f t by var ious 
c r a f t personne l i s performed w i t h i n a c c e p t a b l e i n d u s t r i a l - s a f e t y 
and r a d i o l o g i c a l - s a f e t y g u i d e l i n e s , as a p p l i c a b l e to h i s / h e r 
a u t h o r i t y . 

6 . Perform r e a c t o r s t a r t u p s , shutdowns, r e f u e l i n g , and o ther opera-
t i o n a l a c t i v i t i e s i n a s a f e and r e l i a b l e manner, commensurate with 
h i s / h e r r e s p o n s i b i l i t y as a Reactor Operations s u p e r v i s o r . 

7 . Perform r o u t i n e s u r v e i l l a n c e of equipment, operat ing parameters , 
and data recorded by the operators on h i s s h i f t . 

8 . Perform s p e c i a l ass ignments as o r i g i n a t e d by the Reactor 
Supervisor ( e . g . , maintaining records on f u e l inventory , s u r -
v e i l l a n c e i t e m s , e t c . ) . 

9 . Ensure tha t the i n d i v i d u a l s whom h e / s h e s u p e r v i s e s execute t h e i r 
a s s igned t a s k s i n accordance wi th e s t a b l i s h e d standards of p e r -
formance as e s t a b l i s h e d i n t h i s document. 

10 . Have a working knowledge of q u a l i t y assurance and monitor the 
q u a l i t y of the work performed by the operators and o ther p e r s o n -
n e l on h i s / h e r s h i f t , as a p p l i c a b l e . Reporting and/or c o r r e c t i n g 
poor q u a l i t y i n performance w i l l be of primary importance. 

11 . Report to the Reactor Supervisor any inadequac ies i n procedures 
and equipment that may compromise the i n t e g r i t y of the v a r i o u s 
r e a c t o r s y s t e m s . 

12 . Remain cognizant of the limiting conditions of operation, sur-
veillance, and reporting requirements stipulated in the Technica l 
Specifications for the reactor at which he/she is assigned. 
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Responsibilities and Duties (continued) 

13. Remain familiar with emergency procedures and the usd of emer-
gency equipment and ensure that the operators on his/her shift 
can perform as a team during various postulated emergency 
situations by conducting periodic emergency drills. 

14. Review with his/her operators all safety-oriented literature 
received from the Reactor Supervisor on such things as design or 
procedural changes applicable to his/her facility, failure of 
equipment, or operational errors which have occurred at other 
ORNL facilities or at reactors outside ORNL. 

15. Be cognizant of potential violations in plant security and be 
observant of and report any unpredictable or aberrant behavior of 
personnel at the facility which may jeopardize plant security or 
present any situation which may lead to unsafe operation of the 
reactor facility. 

16. Be cognizant of and abide by the established performance standards. 

17. Participate in the Senior Reactor Operator and Reactor Operator 
continuing training programs and maintain Senior Reactor Operator 
and Reactor Operator certification. 
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A.4.13 REACTOR OPERATORS 

Qualification Requirements 

1. Educat ion . Each Reactor Operator s h a l l have a high schoo l 
diploma or the e q u i v a l e n t . (The e q u i v a l e n t s h a l l be a minimum of 
four years a d d i t i o n a l e x p e r i e n c e i n a r e l a t e d area of r e s p o n s i -
b i l i t y or a GED.) 

2 . Exper i ence . At the time an i n d i v i d u a l i s s e l e c t e d to become a 
Reactor Operator t r a i n e e , h e / s h e should have had e x p e r i e n c e as a 
Reactor Operator i n the Nuclear Navy or as a Reactor Operator at 
another nuc l ear f a c i l i t y . I f no candidate having the p r e f e r r e d 
exper ience requirement i s a v a i l a b l e , a p p l i c a n t s from w i t h i n the 
ORNL o r g a n i z a t i o n having a h igh schoo l diploma may be accepted 
f o r t r a i n i n g as a Reactor Operator on a probat ionary b a s i s , 
pending approval by the Reactor Operations S e c t i o n Head. 

3 . T r a i n i n g . Each candidate for the p o s i t i o n of Reactor Operator 
s h a l l have s a t i s f a c t o r i l y completed the ORNL Reactor Operator 
Train ing Program p r i o r to c e r t i f i c a t i o n . General employee t r a i n -
ing i s a l s o a p p l i c a b l e . 

4 . C e r t i f i c a t i o n , , The competency of an i n d i v i d u a l to operate an 
ORNL r e a c t o r i n a s a f e and r e l i a b l e manner s h a l l be c e r t i f i e d by 
the Operat ions D i v i s i o n d i r e c t o r . Thin c e r t i f i c a t i o n s h a l l 
i n c l u d e c o n s i d e r a t i o n of s u c c e s s f u l complet ion of t r a i n i n g , 
demonstrated a b i l i t i e s , i n t e r v i e w s , s a t i s f a c t o r y h e a l t h , dependa-
b i l i t y , s t a b i l i t y , t r u s t w o r t h i n e s s , and o t h e r p o s i t i v e a t t r i b u t e s 
as enumerated i n the Performance Standards . (The medical 
requirements are based on v a r i o u s standards and g u i d e l i n e s , as 
a p p l i c a b l e to the nuc lear i n d u s t r y , and the p o s i t i o n task a n a l y -
s i s . I t i s intended t o ensure that the p h y s i c a l c o n d i t i o n and 
mental s t a b i l i t y of a candidate are such as to a l l ow him/her to 
perform h i s / h e r job i n a s a f e and r e l i a b l e manner under p o s s i b l y 
s t r e s s f u l s i t u a t i o n s . ) C e r t i f i c a t i o n a u t o m a t i c a l l y e x p i r e s a t 
the end of a two-year per iod o f t ime. I f the i n d i v i d u a l i s to 
cont inue t o s e r v e i n the c a p a c i t y of a Reactor Operator, he/she 
must be r e c e r t i f i e d b i e n n i a l l y . 

5 . Medical and/or Mental . An i n d i v i d u a l c e r t i f i e d as a Reactor 
Operator s h a l l meet the p h y s i c a l and mental requirements covered 
i n S e c t . A.7 of Appendix A. In a d d i t i o n , a Reactor Operator s h a l l : 

a. Have the manual dexterity to manipulate control-room instru-
mentation and auxiliary-system instrumentation (this includes 
valves, switches, knobs, keyboards, etc.). 

b . Have the p h y s i c a l a b i l i t y and c o o r d i n a t i o n to manipulate 
3 5 - f t - l o n g t o o l s tha t are used for r e f u e l i n g and o ther core 
and underwater work. 
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Qualification Requirements (continued) 

c . Have the p h y s i c a l a b i l i t y to handle o b j e c t s that may weigh 
Up t o 50 l b s , wi thout undue s t r e s s or f a t i g u e . 

d. Have the physical endurance to perform in a safe and reliable 
manner on rotating shifts (i.e., 4 - 1 2 , 1 2 - 8 , and 8 - 4 shifts). 

e . Have the v i s u a l a b i l i t y and manual d e x t e r i t y to perform work 
through approximately 30 f t o f water wi th or on o b j e c t s as 
small as 1 / 2 i n . in d iameter . 

f. Have the mental capacity to understand basic mathematics and 
solve high-school-level written problems in reactor physics, 
radiation safety, and heat transfer. 

g. Have the mental capacity, perception, concentration, and 
endurance to observe, interpret, evaluate, and use control 
and other information displayed on or by various instrument 
readouts. 

h. Have the mental capacity, to participate in the initial cer-
tification training program and the continuing requalifica-
tion program; this includes considerable reading about reactor 
systems and about some technical material on a high-school-
graduate level. 

i . Have the mental capac i ty t o memorize the "Immediate Operator 
Response" to abnormal/emergency s i t u a t i o n s . 

j. Have the mental capacity, physical ability, and personality 
to perceive the progression of potentially unsafe or 
dangerous situations, establish priorities during emergency 
situations, and perform satisfactorily under stress. 

Responsibilities and Duties 

Reactor Operators shall: 

1. Be r e s p o n s i b l e f o r performing the v a r i o u s job ass ignments a s s o -
c i a t e d wi th the o p e r a t i o n of an ORNL r e a c t o r . This s h a l l i n c l u d e 
r e f u e l i n g and o t h e r core changeouts , manipulat ions of the r e a c t o r 
c o n t r o l s , o p e r a t i o n s of a u x i l i a r y sy s t em s , s e r v i c i n g deminera-
l i z e r s , performing rout ine s u r v e i l l a n c e c h e c k s , working wi th 
r a d i o a c t i v e m a t e r i a l s , and performing work on components which 
are under 35 f t of water . I t s h a l l a l s o i n c l u d e moni tor ing and 
p r o c e s s i n g of l i q u i d , gaseous , and s o l i d w a s t e s . 

2 . P a r t i c i p a t e in a l l required t r a i n i n g and r e t r a i n i n g programs, 
s a f e t y m e e t i n g s , d r i l l s , e t c . 
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Responsibilities and Duties (continued) 

3 . Report to h i s immediate s u p e r v i s o r any unsafe c o n d i t i o n and/or 
p r a c t i c e t h a t may compromise the s a f e t y of personne l or equipment 
a t the f a c i l i t y . 

4 . Perform h i s / h e r a s s i g n e d ta sks i n accordance w i th e s t a b l i s h e d 
procedures and not d e v i a t e from such procedures wi thout a u t h o r i -
z a t i o n from l i n e s u p e r v i s i o n . 

5 . Maintain a high degree of f a m i l i a r i t y wi th emergency equipment 
and emergency procedures . 

6 . Perform h i s / h e r job assignment i n accordance w i th the e s t a b l i s h e d 
performance s tandards s p e c i f i e d i n t h i s document. 

7. Maintain a p r a c t i c a l knowledge of a i l immediate responses to a l l 
emergency procedures . 

8. Maintain a p r a c t i c a l knowledge of o p e r a t i n g l i m i t s and o ther 
requirements s t i p u l a t e d i n the f a c i l i t y ' s Technica l S p e c i f i c a t i o n s . 

9 . Keep abreas t of procedural changes , f a c i l i t y changes , unusual 
occurrences which happen a t t h i s and o ther r e a c t o r f a c i l i t i e s , 
new requirements , e t c . , a p p l i c a b l e to the r e a c t o r f a c i l i t y . 

10. Read s a f e t y - r e l a t e d l i t e r a t u r e r o u t i n e l y c i r c u l a t e d by the 
Reactor S u p e r v i s o r . 

11. P a r t i c i p a t e i n the c o n t i n u i n g t r a i n i n g program f o r Reactor 
Operator and mainta in Reactor Operator c e r t i f i c a t i o n . 
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A. 4.14 INSTRUCTORS 

The Training Manager will normally perform most of the required 
training and he/she shall meet the qualification requirements stated for 
that title. From time to time, however, the Training Manager will select 
various individuals to teach trainees certain required subjects. Such 
individuals, selected as Instructors by the Training Manager, shall: 

1. be certified as Senior Reactor Operators or Reactor Operators, or 
have a college degrees, if teaching academic-type subjects or sub-
jects such as instrumentation and controls and/or electrical 
systems that may be beyond the scope of the supervising Senior 
Reactor Operators, 

2. have expertise in the subject being taught, and 

3. have communication/teaching skills. 

Training in teaching skills shall be administered as needed. 

Individuals designated as Instructors by other ORNL training groups 
(e.g., instructor in the use of fire-fighting equipment and respirators, 
for defensive driving, quality assurance, etc.) are excluded from all but 
the general employee training of the Reactor Operations' requirements; 
however, they must meet the training requirements of their respective 
organizations. 
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A.4.15 QUALITY ASSURANCE PERSONNEL* 

I n d i v i d u a l s performing q u a l i t y - a s s u r a n c e - t y p e tasks at the r e a c t o r 
f a c i l i t i e s a r e , i n e s s e n c e , from three s eparate groups. These i n d i v i d u a l s 
are ( 1 ) the Reactor Operat ions S e c t i o n ' s A s s i s t a n t Qual i ty Assurance 
Coord inators , ( 2 ) the Operat ions D i v i s i o n QA Coordinator , and (3) the 
a u d i t o r s and i n s p e c t o r s from ORNL's Qual i ty Department. Only those i n the 
Operat ions D i v i s i o n are addressed i n t h i s document; however, a l l QA p e r -
sonnel r e q u i r i n g a c c e s s to a r e a c t o r f a c i l i t y must have the genera l 
employee t r a i n i n g . 

q u a l i f i c a t i o n Requirements 

1 . Educat ion . The D i v i s i o n QA Coordinator should have a c o i l e g e 
degree . The Reactor Operations S e c t i o n Coordinators should have 
a c o l l e g e degree i n e n g i n e e r i n g or a r e l a t e d s c i e n c e or the 
e q u i v a l e n t in e n g i n e e r i n g - t y p e e x p e r i e n c e . 

2 . Exper ience . A l l QA c o o r d i n a t o r s should have one year of e x p e r i -
mence in QA p r a c t i c e s and procedures . 

3 . Tra in ing . A l l personne l invo lved i n QA should take the ORNL 
course on q u a l i t y assurance p r a c t i c e s and procedures . General 
employee t r a i n i n g i s a l s o a p p l i c a b l e . 

R e s p o n s i b i l i t i e s and D u t i e s 

Each Operations D i v i s i o n QA person i s expected t o : 

1 . Assume the r e s p o n s i b i l i t y of performing i n s p e c t i o n s and a u d i t s in 
accordance wi th Martin Mar ie t ta Energy Systems, I n c . , Qual i ty 
Assurance Program and ANSI/ASME NQA-1 (Qua l i ty Assurance Program 
for Nuclear Reactor F a c i l i t i e s ) , as a p p l i c a b l e to the research 
r e a c t o r s . 

2 . Meet the requirements f o r the Technica l P e r s o n n e l , as enumerated 
in S e c t . A . 4 . 8 , when a t e c h n i c a l person i s s e l e c t e d to perform QA 
tasks on a p a r t - t i m e b a s i s ( i . e . , the A s s i s t a n t QA Coordinators 
are t e c h n i c a l s t a f f p e o p l e ) . 

3 . Coordinate and a s s i s t i n the preparat ion of D i v i s i o n q u a l i t y -
a s s u r a n c e - r e l a t e d documents, as r e q u i r e d , and arrange for review 
and approva l , when a p p r o p r i a t e , by the D i v i s i o n D i r e c t o r and the 
Labora tory ' s Qua l i ty Department p e r s o n n e l . 

4 . Keep the D i v i s i o n D i r e c t o r and/or the D i v i s i o n ' s Qual i ty Assurance 
Coordinator informed of QA a c t i v i t i e s i n the Reactor Operat ions 
S e c t i o n . 

*For the A s s i s t a n t QA p e r s o n n e l , t h i s i s a d u a l - c a p a c i t y - t y p e job t a s k . 
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Responsibilities and Duties (continued) 

5. Be responsible to the Laboratory's Quality Department auditors 
for quality assurance activities within the Division and/or the 
Reactor Operations Section, as applicable. 

6. Cooperate with other QA Coordinators in coordinating mutual acti-
vities. 

7. Implement Laboratory quality assurance objectives within the 
Division and/or Section. 

8. Perform Division audits, practices, record keeping, training, 
etc., and assist the Quality Department auditors, as requested. 

9. Interpret quality assurance procedures and requirements for the 
Division and/or Section, as needed. 

10. Review and approve QA requirements applicable to engineering 
documents. 
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A.4.16 HOT CELLS/CHEMICAL OPERATORS 

Certain tasks are performed at the reactor facilities by bargaining 
unit operators who are in the Operations Division but who are not in the 
Reactor Operations Section. These individuals are the hot cell/chemical 
operators who, on occasion, use the hot cells at the ORR, monitor stack 
effluents at a remote station, and/or perform certain surveillance checks 
on liquid-waste systems at the various facilities. 

These opera tors are required to have the genera l employee t r a i n i n g 
f o r r e a c t o r - f a c i l i t y a c c e s s ; however, they are not inc luded in any f u r t h e r 
d e t a i l i n t h i s document s i n c e t h e i r t r a i n i n g / q u a l i f i c a t i o n requirements 
have been addressed i n d e t a i l i n a t r a i n i n g - p l a n document that i s i n 
accordance with the requirements o f Chapter V of DOE Order 5480.1A. 
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A.5 LIST OF ORNL REVIEW/ADVISORY COMMITTEES 

The fo l lowing committees perform some review and/or advisory func t ion 
the reactor f a c i l i t i e s . 

1. Reactor Operations Review Committee (RORC) 

2. Reactor Experiments Review Committee (RERC) 

3. Radioact ive Operation Committee (ROC) 

4 . C r i t i c a l i t y Committee (CC) 

5 . Transportation Committee (TC) 

6. D i v i s i o n Safety Committee or D i v i s i o n Safety O f f i c e r (DSO) 

7. Laboratory Emergency Review and Advisory Committee (LERAC) 

8. High-Pressure Equipment Review Committee (HPERC) 
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A.6. COMMENTS AND/OR JUSTIFICATION FOR ANY DEVIATION 
FROM DOE ORDER 5480.1A, CHAPTER VI 

A . 6 . 1 INTRODUCTION 

I t i s the i n t e n t of the Oak Ridge National Laboratory (ORNL) to comply 
with the Department of Energy (DOE) Orders address ing requirements for the 
s a f e operat ion of i t s nuclear r e a c t o r s . A document of primary importance 
i s DOE Order 5480.1A, Chapter VI, "Safety of Department of Energy Owned 
Reactors" ( 8 - 1 3 - 3 1 ) . 

This Order conta ins the requirements for the s e l e c t i o n , q u a l i f i c a t i o n , 
and t r a i n i n g of personnel employed at Category-A, D0E*owned r e a c t o r s . The 
major i ty of the requirements are a c t u a l l y from the American Nat ional 
Standard ANSl/ANS-3.1, " S e l e c t i o n , Q u a l i f i c a t i o n , and Training of Person-
n e l for Nuclear Power Plants" ( D r a f t , October 1980) . S^nce there i s con-
s i d e r a b l e d i f f e r e n c e between the r e l a t i v e l y small research reac tors and 
the nuclear power p l a n t s , the DOE Order s t a t e s that "the requirements of 
ANS 3 .1 are to be fol lowed to the extent that they are appropriate for the 
f a c i l i t y or operat ion being considered"; and "in order to f a c i l i t a t e the 
a p p l i c a t i o n of a power reactor standard to a Department-owned r e a c t o r , 
requirements of ANS 3 . 1 s h a l l be s e l e c t i v e l y appl ied as appropriate to 
each s i t e or reactor" (p . V . l - 1 1 , Item 6 . e . l . a . ) . 

Training p lans , which d e f i n e and descr ibe the s e l e c t i v e a p p l i c a t i o n 
of ANS 3 .1 requirements have been prepared for the reactors at ORNL as 
app l i cab le to q u a l i f i c a t i o n and tra in ing of personnel in the Reactor 
Operations S e c t i o n . By f a r , the majority of a l l Chapter VI requirements 
are incorporated in t h i s training-program document. The f o l l o w i n g mater ia l 
i d e n t i f i e s the prov i s ions of Chapter VI and ANS 3 .1 which are not appl ied 
and/or which are b e l i e v e d to be inappropriate for ORNL research r e a c t o r s . 
The requirements are referenced and comments and/or j u s t i f i c a t i o n s for any 
d e v i a t i o n s are g iven . 

I t should be noted that the terminology in the ANS 3 .1 document i s 
that of the Nuclear Regulatory Commission (NRC) and i s intended for the 
nuclear power p l a n t s . The term "l icensed" operator i s equiva lent to 
" c e r t i f i e d " operator a t the DOE-owned reactor f a c i l i t i e s . The term "power" 
p lant i s used qui te f r e q u e n t l y ; there i s no e l e c t r i c a l power generated a t 
any of the ORNL research r e a c t o r s . I t should a l s o be noted that there i s 
a f i n a l i z e d , non-draf t vers ion of ANS 3 . 1 (ANSl/ANS-3.1, 1981); however, 
we have been ins truc ted to f o l l o w the 1980 ( d r a f t ) v e r s i o n . 
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A. Comments on Chapter VI 

Item 1 , Technic ians , Personnel Q u a l i f i c a t i o n Requirements 
P. 12, 6 . e . I . e . 4 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

There are a few ind iv idua l s in the Reactor Operations Sect ion 
who are c l a s s i f i e d as t e c h n i c i a n s . They are g iven t ra in ing com-
mensurate with t h e i r job d u t i e s and the general employee t ra in ing; 
we b e l i e v e t h i s should s u f f i c e for the t ra in ing requirements. In 
regard to the three-years experience requirements, we b e l i e v e that 
one year of experience should s u f f i c e i f the ind iv idua l does not 
have the c o l l e g e - l e v e l work indicated in the p o s i t i o n task a n a l y s i s . 

Item 2, Medical C e r t i f i c a t i o n 
P. 13, 6 . e . I . e . 5 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

The ORNL Health D i v i s i o n has evaluated a l l the sv ndards per -
ta in ing to hea l th requirements for n u c l e a r - f a c i l i t y personnel and 
e s t a b l i s h e d i t s own c r i t e r i a . Since the DOE Order has allowed 4 
for an a l t e r n a t e form for NRC-396 " C e r t i f i c a t i o n of Medical Examin-
at ion" to be used, the Medical Department has e l e c t e d to do so . 

Item 3 , P o s i t i o n Task Analysis 
P. 13, 6 . e . . d . 1 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Formal job task analyses (JTAs) are very time consuming and 
c o s t l y . A p a r t i a l JTA was performed by Analys is and Technology, 
I n c . , of Connecticut at one of our Category-A r e a c t o r s . I t was the 
opinion of those ORNL personnel concerned with t h i s pro jec t that 
the JTAs would be of l i t t l e value in our type of operat ion; hence, 
the projec t was terminated. The DOE Order does al low for some 
f l e x i b i l i t y in the matter by s t a t i n g t h a t , "a p o s i t i o n task analy-
s i s s h a l l be conducted as necessary . . . " We b e l i e v e the informal 
p o s i t i o n task a n a l y s i s that we have included in our tra in ing 
program document i s adequate. 

Item 4 , Simulator Training - Requirements 
P. 13, 6 . e . l . d . 2 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Since we do not have s imulators at any of our reactor f a c i l i -
t i e s , we cannot comply with s imulator - tra in ing requirements. The 
DOE Order recognizes t h i s f a c t and has allowed some f l e x i b i l i t y in 
t h i s matter . The reactors are used where p r a c t i c a l ; where imprac-
t i c a l , abnormal/emergency scenarios are conducted as ta lk-through 
e x e r c i s e s . 
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Item 5, Retraining and Reexamination Program - Requirements 
P. 14, 6.e.1.d.3 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Training on the use of plant systems to contro l or mi t iga te 
acc idents i n which the core may be severe ly damaged i s covered, 
as needed. A tra in ing document addressing t h i s subject has been 
developed a t one of our Category A reac tors . 

Item 6 , Control Manipulations - Requirements 
P. 14, 6 . e . l . d . 4 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

S p e c i f i c control manipulations are: reactor s t a r t u p s , shut-
downs, power changes, dropped control -e lement r e c o v e r i e s , scram 
r e c o v e r i e s , setback r e c o v e r i e s , and reverse r e c o v e r i e s . 

Item 7, C e r t i f i c a t i o n - Requirements 
P. 14, 6 . e . 1 . d . 5 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

In regard to the documentation of q u a l i f i c a t i o n s of " a l l " 
personnel , other than Reactor Operators (ROs), Senior Reactor 
Operators (SROs), e t c . , many personnel in reactor support groups 
are in other ORNL d i v i s i o n s and have the i r own t ra in ing prpgrams. 
Hence, maintenance groups and Health Physics personnel , e t c . , are 
addressed i n the appropriate fo l lowing s e c t i o n s . 

Item 8, On-The-Job Training 
P. 15, 6 . e . l . d . 6 (Chapter VI) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

In regard to the requirement of three months of t ra in ing on 
s h i f t , we f e e l that t h i s may be appropriate a t a power p l a n t , 
where a candidate i s in t ra in ing for approximately two years before 
taking the NRC l i c e n s i n g examination; however, i t i s not p r a c t i c a l 
for our type of operat ion. Some t r a i n i n g must be , and i s , accom-
pl i shed on the o f f - s h i f t s . The majority of the t r a i n i n g , however, 
i s performed on the day s h i f t because a considerable port ion of 
the t ra in ing i s studying manuals and covering diagrams with the 
Training Manager. The o f f - s h i f t s are not as productive as the day 
s h i f t in regard to study and a v a i l a b i l i t y of t ra in ing personnel . 
We b e l i e v e that one month i s more than adequate for RO tra inees on 
s h i f t . 

The three months of t ra in ing on s h i f t for the SROs i s a l s o not 
p r a c t i c a l s ince most SROs are from the ranks of ROs; hence, the 
requirement would not be a p p l i c a b l e . In the case of an " ins tant 
s e n i o r , " one month of t ra in ing on s h i f t should s u f f i c e . 



A-44 Rev. 
Date 

Item 9. Fuel Handling - Requirements 
P. 20, 6.e.2.j (Chapter VI) 

Comments and/or Justification for Any Deviations 

The DOE Order s p e c i f i e s that " a l l fue l -handl ing operat ions 
s h a l l be performed by or under the d i r e c t i o n of c e r t i f i e d personne l ." 
The loading of new f u e l i n t o the core , the removal of depleted f u e l 
from the core , and the preparation of f u e l - s h i p p i n g casks are a l l 
performed by c e r t i f i e d operatora. In the case where f u e l i s handled 
by n o n - c e r t i f i e d t r a i n e e s , i t i s always under the superv is ion of 
c e r t i f i e d i n d i v i d u a l s . 

B. Comments on ANS 3 . 1 ( d r a f t 1980) 

Item 1, "Collective" Qualifications - Requirements 
P. 4 , 3 . 1 (ANS 3 . 1 ) 

Comments and/or Justification f o r Any Deviations 

On the day s h i f t s , when there i s a f u l l complement of opera-
t ing and t e c h n i c a l personnel at the f a c i l i t y , the " c o l l e c t i v e " 
q u a l i f i c a t i o n s of the plant s t a f f are greater than the sum of the 
minimum ind iv idua l requirements. On the o f f - s h i f t s , however, 
there i s a minimum crew. To ensure a v a i l a b i l i t y of add i t iona l 
t e c h n i c a l / s u p e r v i s o r y support, a t e c h n i c a l advisor i s o n - c a l l on 
a 24-hour b a s i s , v i a radio . 

Item 2, Plant Manager, Q u a l i f i c a t i o n s - Requirements 
P. 8 , 4 . 2 . 1 . b (ANS 3 .1 ) 

Comments and/or Justification for Any Deviations 

In the ORNL organizat ion scheme, the "Plant Manager" 
( i d e n t i f i e d in ANS 3 . 1 ) i s equivalent to our "Reactor Supervisor ." 
The ANS requirement i s s i x - y e a r s experience in a power p l a n t , of 
which three s h a l l be nuclear-power-plant exper ience . Excluding the 
term "power," our present s t a f f would meet the major part of these 
requirements; however, we do not b e l i e v e the requirement should 
a c t u a l l y apply to a research reac tor . The time elements for power 
p lants are v a l i d due to the complexity of the p l a n t s . For the 
r e l a t i v e l y simple research reac tor , we b e l i e v e that two years as an 
SRO should s u f f i c e as a minimum requirement. 

Item 3 , Operations Manager, Qualifications - Requirements 
P. 8, 4 . 2 . 2 . b (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

In the ORNL organizat iona l scheme, the "Operations Manager" 
( i d e n t i f i e d in ANS 3 . 1 ) i s the equiva lent of our "Ass is tant Reactor 
Supervisor ." The ANS requirement i s four-years experience in a 
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power p lant , of which three shal l be nuclear-power-plant exper i ence . 
Due to the r e l a t i v e lack of complexity of our research r e a c t o r s , ve 
b e l i e v e that one year of experience as a Senior Reactor (SRO) i s 
adequate. 

Item 4 , Maintenance Manager, Q u a l i f i c a t i o n s - Requirements 
P. 9 , 4 . 2 . 3 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

The Reactor Operations Sec t ion Maintenance Manager performs 
more as a coordinator between the Reactor Operations Sect ion Hnd 
the Plant and Equipment (P&E) D i v i s i o n ' s Maintenance Manager and/or 
Maintenance Foreman. In the Reactor Operations Sec t ion , we 
require an nngineering degree or the equiva lent of four-years 
experience in the area of r e s p o n s i b i l i t y . I t i s b e l i e v e d that a l l 
our superv i sors have the a b i l i t y to funct ion respons ib ly in t h i s 
p o s i t i o n a f t e r two years of experience as an SRO superv i sor . 

Item 5 , Technical Manager, Q u a l i f i c a t i o n s - Requirement 
P. 10, 4 . 2 . 4 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

The requirement for having a Technical Manager be c e r t i f i e d at 
a reactor f a c i l i t y i s not p r a c t i c a l in the o v e r a l l organ iza t iona l 
scheme. The Technical Manager serves as the group leader of 
various t e c h n i c a l personnel , who serve as t echn ica l support for 
a l l the reactor f a c i l i t i e s . At ORNL, c e r t a i n t echn ica l - support 
people w i l l be required to be c e r t i f i e d as SROs at the various 
reactor f a c i l i t i e s at which they work; however, we do not b e l i e v e 
that the c e r t i f y i n g of the Group Leader (Technical Manager) would 
add to the o v e r a l l exper t i s e of the group as a whole. 

In regard to the three -years -exper i ence requirement at the 
nuclear p l a n t , we b e l i e v e that two years should be more than ade-
quate due to the r e l a t i v e lack of complexity of our research 
r e a c t o r s . 

Item 6 , Training Manager Q u a l i f i c a t i o n - Requirements 
P. 10, 4 . 2 . 5 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

The Training Managers at the reactor f a c i l i t i e s serve in a 
dual capac i ty ; they are a l s o the A s s i s t a n t Reactor Supervisors 
and/or the Maintenance Managers at the f a c i l i t y at which they are 
s t a t i o n e d . The need for having courses in education i s not 
be l i eved to be important enough t o make i t a requirement. Since 
i t i s very seldom that the Training Manager i s teaching more than 
one ind iv idua l a t a t ime, communication and teaching s k i l l s would 
appear to be l e s s important than having e x p e r t i s e in the var ious 
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aystema. In a d d i t i o n , c e r t a i n subjec t s are taught by i n d i v i d u a l s 
from outs ide the Reactor Operations Sec t ion having e x p e r t i s e in 
s p e c i f i c s u b j e c t s . Again, we cons ider the e x p e r t i s e e s s e n t i a l and 
do not b e l i e v e formal c l a s s e s in educat ion are e i t h e r important 
enough to make i t mandatory or that i t would accomplish more than 
what i s p r e s e n t l y being achieved. (Courses in " tra in ing the 
t ra iner" are a l s o g iven at ORNL.) 

In regard t o the requirements for having four years of 
p r o f e s s i o n a l - l e v e l exper ience , two of which s h a l l be a t the 
nuclear (power) p l a n t , we b e l i e v e that two years o v e r a l l should be 
adequate due to the r e l a t i v e lack of complexity of the ORNL 
research r e a c t o r s . 

Item 7, S h i f t Supervisor Q u a l i f i c a t i o n s - Requirements 
P. 11, 4 . 3 . 1 . 1 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

The requirement for 60 semester hours of c o l l e g e - l e v e l educa-
t i o n in mathematics, chemistry , thermodynamics, e t c . , i s not 
b e l i e v e d to be e s s e n t i a l to the sa fe and e f f i c i e n t operat ion of our 
r e l a t i v e l y small research r e a c t o r s . Many of these new, more 
s t r i n g e n t requirements re su l t ed from the TMI inc ident of March 28, 
1979, and were d i r e c t e d at the nuclear power p l a n t s . 

O r i g i n a l l y , i t was the Laboratory's p o l i c y , s ince the f i r s t 
reactor was placed in operat ion here in 1943, to have a l l super-
v i s o r s be c o l l e g e graduates . This p o l i c y remained in e f f e c t for 
over t h i r t y years u n t i l some of the more promising i n d i v i d u a l s 
with a great deal of operating exper ience , but without c o l l e g e 
backgrounds, were promoted to S h i f t Superv i sors . This p o l i c y has 
been qui te s a t i s f a c t o r y . 

Our educational requirement for the supervisory SRO is that 
he/she have a college degree in engineering or one of the sciences 
that he/che have a high-school education and a minimum of one year 
of experience as a Reactor Operator (RO) at an ORNL facility, 
during which time the individual has achieved a high grade average 
in the requalification written examinations and has displayed a 
high degree of supervisory potential, technical ability, decision-
making ability, and responsibility in reactor operations, or that 
he/she has had similar experience at another reactor facility. 

Technical material is covered in our training programs; 
however, the need for such technical material to be covered in 
greater depth, as on a college level, is questionable at our facil-
ities. Many years of operation have indicated that, on the level 
of first-line supervisor, it is preferable to have the expertise in 
the various systems, refueling techniques, and overall operations. 
Technical expertise and surveillance is supplied by the technical-
support groups. 
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The requirement of having four years of power plant exper ience 
of which two years s h a l l be nuclear-power-plant exper ience i s again 
intended t o a l low the nuclear power p lants to take experienced 
workers from t h e i r f o s s i l - f u e l p lant s and e n t e r t h e i r nuc lear 
t r a i n i n g programs. The nuclear power p lants are f a r more complex 
than our low-power research r e a c t o r s . The need for more time at 
the power p lant s i s a v a l i d requirement; however, we b e l i e v e that 
one year of experience as an RO, fol lowed by the SRO t r a i n i n g pro-
gram, i s adequate to q u a l i f y an ind iv idua l for the p o s i t i o n of 
superv i sor . In c e r t a i n c a s e s , however, when a c o l l e g e - l e v e l SRO 
candidate i s to perform p r i n c i p a l l y in a capac i ty other than day-
to-day operat iona l d u t i e s , he w i l l be allowed to be c e r t i f i e d as an 
" ins tant" SRO. This would a l s o apply to t echn ica l - suppor t personnel 
who are required to take RO and SRO tra in ing to enhance t h e i r l e v e l 
of e x p e r t i s e at a reactor f a c i l i t y , but who w i l l perform only in a 
t e c h n i c a l group and not in the rout ine operat ions of the r e a c t o r . 

Item 8 , Senior Reactor Operator, Q u a l i f i c a t i o n s - Requirements 
P. 13, 4 . 3 . 1 . 2 (ANS 3 .1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

Our func t iona l SROs are not only the f i r s t - l i n e superv i sors 
in charge of reactor operators on s h i f t ; they are a l s o the s h i f t 
superv i sors ; hence, s ince the s h i f t supervisors were addressed in 
the previous s e c t i o n , the same comments and/or j u s t i f i c a t i o n s for 
any d e v i a t i o n s t i l l apply. The major d i f f e r e n c e in the ANS 3 . 1 
requirement i s that the SRO i s required to have 30 semester hours 
of c o l l e g e - l e v e l education ins tead of the 60 hours required for the 
s h i f t superv i sor . 

A number of our ROs and SROs are taking c o l l e g e courses ; 
however, t h i s i s not mandatory. 

Item 9 , Supervisors Not Requiring C e r t i f i c a t i o n - Requirements 
P. 14, 4 . 3 . 2 ; P. 15, 4 . 4 (ANS 3 .1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

Supervisors in the Operations D i v i s i o n ' s Technical S e c t i o n , 
who are not required to be c e r t i f i e d , are in the category of 
des ign eng ineers , p h y s i c i s t s , e l e c t r i c a l e n g i n e e r s , or nuclear 
eng ineers . Although t h e i r need for any s p e c i f i c t r a i n i n g was not 
i d e n t i f i e d by a job task a n a l y s i s , they are w e l l q u a l i f i e d and/or 
trained in the s u b j e c t s l i s t e d in 5 . 2 . 1 . 8 and 5 . 4 . Since such 
i n d i v i d u a l s have many years of experience at the r e a c t o r s , they 
have not been given any wr i t ten examinations as required under 
General Employee Training. Any new i n d i v i d u a l s chosen as r e p l a c e -
ments for those presen t ly holding the supervisory p o s i t i o n s w i l l be 
g iven the necessary general and t e c h n i c a l t r a i n i n g , as required . 

Other supervisors not requir ing c e r t i f i c a t i o n are i n o ther 
ORNL D i v i s i o n s and are not addressed in t h i s document. 
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Item 10, Instrumentat ion and Control Personnel , Q u a l i f i c a t i o n s -
Requirements 
P. 16, 4 . 4 . 2 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

These i n d i v i d u a l s are under the I&C D i v i s i o n ' s t r a i n i n g -
program requirements . Their t r a i n i n g program addresses the ANS 
3 . 1 document, and i t i s b e l i e v e d that they meet the i n t e n t of the 
standard. 

Item 11, Chemistry and Radiochemistry Personnel , Q u a l i f i c a t i o n s -
Requirements 
P. 17, 4 . 4 . 3 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

A l l rout ine water ana lyses are performed by the reactor 
opera tors , who are c e r t i f i e d . Any s p e c i a l a n a l y s e s , performed by 
an a n a l y t i c a l laboratory at ORNL, would be performed by a pro-
f e s s i o n a l l y tra ined s t a f f in another d i v i s i o n . 

Item 1 2 , Radiation Protection, Personnel Qualifications - Requirements 
P. 18, 4 . 4 . 4 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

The r a d i a t i o n p r o t e c t i o n s t a f f current ly provides s u r v e i l l a n c e 
to meet the q u a l i f i c a t i o n s s p e c i f i e d in s e c t i o n 4 . 4 . 4 of ANS 3 . 1 . 
They are a l l cons idered , and have been rated , as competent 
( super ior in some c a s e s ) i n d i v i d u a l s and have i n each case more 
than 25 years exper ience i n appl ied rad ia t ion p r o t e c t i o n . They a l l 
p e r i o d i c a l l y r e c e i v e t r a i n i n g in r a d i a t i o n p r o t e c t i o n . Their pro-
f i c i e n c y , however, has not been evaluated through a s t r u c t u r a l 
s e r i e s of examinat ions . The current rad ia t ion p r o t e c t i o n t r a i n i n g 
s t a f f i s involved i n deve lop ing a sys temat ic t ra in ing /examinat ion 
p r o t o c o l . L imi ta t ions in s t a f f i n g and resources have delayed 
implementation of a j o b - s p e c i f i c r a d i a t i o n - p r o t e c t i o n t r a i n i n g 
program. 

Item 13, Qual i ty Assurance, Personnel Q u a l i f i c a t i o n s - Requirements 
P. 18, 4 . 4 . 5 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

The QA Program at ORNL i s administered by the ORNL Quality 
Department. The D i v i s i o n QA Coordinator i s required to s u c c e s s -
f u l l y complete courses in general QA p r a c t i c e s , QA a u d i t i n g , and 
s t a t i s t i c a l methods for q u a l i t y and p r o d u c t i v i t y improvement. 
There are a l s o a s s i s t a n t QACs in each Sec t ion of the Operations 
D i v i s i o n . A l l Quality Department i n s p e c t o r s are required to be 
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officially certified in their areas of expertise such as radio-
graphy, non-destructive testing, and boiler and pressure-vessel 
standards. 

In regard to exper ience , the only point of except ion would be 
the four years required. At t h i s t ime, we b e l i e v e one year of 
experience in QA p r a c t i c e s and procedures should be adequate. 

In regard to t r a i n i n g , although no formal job task a n a l y s i s 
has been performed, personnel involved in QA take a course in the 
subject at ORNL; and a wr i t t en examination i s administered. 
Examinations in the other subjects covered in Sect ion 5 .4 are not 
g i v e n , s ince those subjects are genera l ly covered on a somewhat 
informal b a s i s . 

In regard to the degree in engineering or re la ted s c i e n c e , we 
b e l i e v e that t h i s i s necessary on some l e v e l s for QA r e s p o n s i b i l i t y , 
but should not be a requirement for a l l ( e . g . , for A s s i s t a n t QA 
Coordinators, where e x p e r t i s e in systems i s far more v a l u a b l e ) . 

Item 14, Preoperat ional -Startup Test ing - Requirement 
P. 19, 4 . 4 . 6 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Our reac tors have been in operat ion for a number of years ; 
hence, t h i s requirement does not apply. 

Item 15, Training Coordinator, Q u a l i f i c a t i o n s - Requirements 
P. 21, 4 . 4 . 7 . 1 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Although no formal job task a n a l y s i s was performed to i d e n t i f y 
s p e c i f i c t ra in ing needs, we f e e l that the requirements we have 
s t i p u l a t e d in our training-program document exceeds those in ANS 
3 . 1 . 

Item 16, Training I n s t r u c t o r , Personnel Q u a l i f i c a t i o n s - Requirements 
P. 22, 4 . 4 . 7 . 2 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

The majority of the t ra in ing i s performed by the Training 
Manager at each f a c i l i t y . This ind iv idual i s a l s o the A s s i s t a n t 
Reactor Supervisor; hence, he /she i s c e r t i f i e d as an SRO and meets 
the requirements. 

On occas ion , guest l e c t u r e r s having e x p e r t i s e i n c e r t a i n 
f i e l d s g ive t a l k s ( e . g . , on I&C, e l e c t r i c a l systems, core com-
ponents , e t c . ) . These i n d i v i d u a l s , who are not c e r t i f i e d , provide 
a great deal of e x p e r t i s e ; however, they may be i n other ORNL 
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good c e r t i f i c a t i o n program. Some of our i n s t r u c t o r s have been 
involved in t ra in ing for many years; new ones are obaerved by the 
Reactor Supervisor as part of a checkout procedure. For our type 
of operat ion , the e x p e r t i s e in a s p e c i f i c f i e l d i s of primary 
importance; and the amall number of candidates being taught at 
any one time would appear t o f a c i l i t a t e communication on the part 
of the ina truc tor and comprehension on the part of the s t u d e n t . 
(CourBea in " tra in ing the tra iner" are al8o a v a i l a b l e at ORNL.) 

Item 17, S h i f t Technical Adviaor, Q u a l i f i c a t i o n s - Requirements 
P. 22, 4 . 4 . 8 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

On the day s h i f t s , there i s much t e c h n i c a l e x p e r t i s e a v a i l a b l e 
at our reactor f a c i l i t i e s . On the o f f - s h i f t s and weekends, an 
i n d i v i d u a l , with cons iderable e x p e r t i s e on our r e a c t o r s , i s 
a v a i l a b l e on a 24-hour b a s i s v ia radio . 

Although a formal task a n a l y s i s has not been performed, the 
t e c h n i c a l s t a f f has many years of experience and some are c e r t i -
f i e d SROa. In a c t u a l i t y , we b e l i e v e that the q u a l i f i c a t i o n s of 
our t e c h n i c a l adv i sors far exceed the requirements l i s t e d . 

Item 18, Non-Licensed Operators, Personnel Q u a l i f i c a t i o n s - Requirements 
P. 23, 4 . 5 . 1 . 1 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

N o n - c e r t i f i e d ( n o n - l i c e n s e d ) operators that have any r e s p o n s i -
b i l i t y a t our reactor f a c i l i t i e s , although in the Operations D i v i -
s i o n , are not in the Reactor Operations S e c t i o n . These are the 
Chemical Operators , and the two job tasks of s i g n i f i c a n c e are: 
(1 ) monitoring of stack e f f l u e n t s and (2) handling and/or p r o c e s s -
ing of l i q u i d radwaste. The Chemical Operators are in another 
s e c t i o n , and they w i l l have the i r own tra in ing program (which 
w i l l address the t r a i n i n g requirements of DOE Order 5480.1A, 
Chapter V and 4 . 5 . 1 . 1 . of Chapter VI) . 

Item 19, Licensed Operators, Personnel Q u a l i f i c a t i o n s - Requirements 
P. 24, 4 . 5 . 1 . 2 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

The exper ience requirements are primari ly for the n u c l e a r -
power-plant personne l . The year of experience required at these 
far more complex f a c i l i t i e s i s a most v a l i d requirement; however, 
at our r e l a t i v e l y simple research r e a c t o r s , where no steam gener-
a t i o n or power production i s included, we b e l i e v e that the e x p e r i -
ence requirement s p e c i f i e d in our training-program document i s more 
than adequate. 
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Item 20, Technicians, Personnel Qualifications - Requirements 
P. 25, 4.5.2 (ANS 3.1) 

Comments and/or Justification for Any Deviations 

Although there was not a formal job task a n a l y s i s performed 
for t h i s p o s i t i o n , t r a i n i n g i s g iven commensurate with job d u t i e s . 
E f f o r t s are underway to s t ruc ture t r a i n i n g to conform more to the 
general o u t l i n e g iven in ANS Sec t ions 5 . 3 . 4 and 5 . 4 and in Chapter 
VI, 6 . e . I . e . 4 . 

Since we require e i t h e r an Assoc ia te Degree, two years of 
c o l l e g e , or the e q u i v a l e n t , we b e l i e v e that the three years of 
exper ience requirement i s unnecessary for our type of o p e r a t i o n s ; 
one year should be s u f f i c i e n t . 

Item 21, Maintenance Personnel , Q u a l i f i c a t i o n s / T r a i n i n g - Requirements 
P. 25, 4 . 5 . 3 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Maintenance personnel are in e i t h e r the Plant and Equipment 
(P&E) D i v i s i o n or the Instrumentation and Controls (I&C) D i v i s i o n . 
Both of these d i v i s i o n s have t h e i r own t r a i n i n g programs to meet 
the ANS 3 . 1 requirements, and i t i s b e l i e v e d that they meet the 
i n t e n t of the standard. 

Item 22, Engineering and Technical Support Personnel - Requirements 
P. 25, 4 . 6 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Deviat ions 

Technical-support personnel under the j u r i s d i c t i o n of the 
Reactor Operations Sect ion have already been addressed in a prev ious 
s e c t i o n . Certain engineer ing work i s performed by personnel from 
another d i v i s i o n . These people normally do not work at the reac tor 
s i t e s , and they are s p e c i a l l y tra ined in t h e i r f i e l d s of e x p e r t i s e . 
In a d d i t i o n , engineering and other t e c h n i c a l - s u p p o r t personnel work 
under the d i r e c t s u r v e i l l a n c e of reac tor personnel; t h e r e f o r e , we 
do not b e l i e v e that they need a d d i t i o n a l t r a i n i n g other than as 
required by the general employee t r a i n i n g . 

Item 23, Independent Review Personnel , Q u a l i f i c a t i o n s - Requirements 
P. 26, 4 . 7 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

There are severa l independent groups that review the opera-
t i o n s a t the reactor f a c i l i t i e s . The committees are g e n e r a l l y 
comprised of i n d i v i d u a l s from a number of d i f f e r e n t d i v i s i o n s , and 
they report f i n d i n g s to corporate management. These people nor -
mally do not work at the reac tor s i t e s , and they are s p e c i a l l y 
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tra ined in t h e i r f i e l d s of e x p e r t i s e . Therefore , we do not b e l i e v e 
that they need a d d i t i o n a l t ra in ing other than as required by the 
general employee t r a i n i n g . (A l i s t of review personnel i s g iven 
in A . 5 . ) 

Item 24, Training, General AspectB - Requirements 
P. 28, 5 . 1 and 5 . 2 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

I t i s required that a t ra in ing program and schedule be 
e s t a b l i s h e d for each nuclear (power) p l a n t . The i n t e n t of the 
requirement i s understood. In our c a s e , however, where we have s i x 
research- type reac tors (only two of which are Category A r e a c t o r s ) 
and one c r i t i c a l f a c i l i t y , we b e l i e v e that one training-program 
document addressing the programs at a l l the f a c i l i t i e s should be 
adequate. I t would contr ibute l i t t l e , i f anything, by having 
seven separa te , r e p e t i t i o u s documents. 

In regard to job task ana lyse s , for our type of f a c i l i t i e s 
and o p e r a t i o n s , we do not b e l i e v e that performing formal job task 
analyses would e i t h e r be c o s t e f f e c t i v e or would improve the 
o v e r a l l e f f i c i e n c y in t ra in ing or s a f e t y in o p e r a t i o n s . This was 
the opinion of many a f t e r a p a r t i a l JTA was performed by the 
Analys i s and Technology Corporation. We chose not to pursue f o r -
mal JTAs, and the DOE Order has allowed for some p r a c t i c a l f l e x i -
b i l i t y in t h i s matter . 

Item 25, Training Programs for RO and SRO E l i g i b i l i t y - Requirements 
P. 29, 5 . 2 . 1 . 1 (ANS 3 . 1 ) 

Comments and/or J u s t i f i c a t i o n for Any Dev ia t ions 

Since we have always fol lowed the NRC g u i d e l i n e s for the 
nuclear power p lant s in regard to subjec t mater ia l and depth, we 
have been in compliance with the majori ty of these requirements. 
However, we do not emphasize e l e c t r i c a l theory, s ince we do not 
have any turbines or generators , and our e l e c t r i c a l systems are 
serv iced by personnel from the P&E D i v i s i o n under the superv i s ion 
of e l e c t r i c a l eng ineers . Chemistry i s a l s o not a major n e c e s s i t y . 
The need at the nuclear power p lants i s a v a l i d one; at our 
research r e a c t o r s , i t i s ques t ionable . The majority of the 
t h e o r e t i c a l mater ia l emphasized for our operat ing personnel i s in 
the f i e l d s of reac tor p h y s i c s , heat t r a n s f e r , and f l u i d f low. 

In regard to s imulator t r a i n i n g , we unfor tunate ly do not 
have s imulators ; hence, we can not comply with t h i s requirement. 
In cases where we cannot use the reac tors for t r a i n i n g , abnormal 
and emergency s i t u a t i o n s are covered as ta lk-through e x e r c i s e s . 
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In regard to the supervisory t r a i n i n g for SRO c a n d i d a t e s , as 
i d e n t i f i e d in 5 . 2 . 1 . 8 , the fundamentals of the required subjec t s 
( i . e . , l e a d e r s h i p , problem a n a l y s i s , e t c . ) are covered . However, 
some superv isory- type t ra in ing i s g iven a f t e r c e r t i f i c a t i o n 
because i t i s scheduled and given by another ORNL t r a i n i n g group 
at various times throughout the year . 

Item 26, Training of Personnel Not Requiring NRC Licenses - Requirement 
P. 35, 5 . 3 (MS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

Training of managers and superv i sors not requir ing c e r t i f i c a -
t i o n has , in e s s e n c e , been addressed in the previous s e c t i o n s . 
R e i t e r a t i n g , no formal job task a n a l y s i s has been performed. 
Supervisors in the Reactor Operations Sec t ion are pr imari ly in the 
t echn ica l - suppor t groups and they have been d i scussed p r e v i o u s l y . 
Certain managers are g iven courses i d e n t i f i e d in 5 . 2 . 1 . 8 . 

The s h i f t - t e c h n i c a l - a d v i s o r t r a i n i n g has a l s o been addressed 
in a previous i tem. Control manipulations on a s imulator were 
a l s o addressed p r e v i o u s l y . 

Training of t echn ic ians in the Reactor Operations Sec t ion i s 
pr imari ly intended to be in accordance with the requirements for 
"General Employee Tra in ing ." Technicians may a s s i s t in removing 
f u e l elements from the d e l i v e r y truck at the c r i t i c a l f a c i l i t y ; 
however, they have not been c a t e g o r i c a l l y i d e n t i f i e d as " fue l 
hand lers ," s ince the uncrated f u e l i s handled only by c e r t i f i e d 
Reactor Operators. 

In regard to non- l i censed operators , the chemical operators 
who monitor stack e f f l u e n t s and/or process r a d i o a c t i v e wastes are 
in another s e c t i o n and have t h e i r own t r a i n i n g program. At t h i s 
t ime, e f f o r t s are underway to s tructure t h e i r programs to comply 
more f u l l y with the items i d e n t i f i e d in 5 . 3 . 5 . 

Item 27, General Employee Training - Requirements 
P. 37, 5 . 4 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

Many of the s u b j e c t s i d e n t i f i e d in t h i s s e c t i o n are covered 
in o r i e n t a t i o n c l a s s e s ; however, they are g e n e r a l l y not covered on 
a formal b a s i s , and w r i t t e n examinations are g iven only to reactor 
operat ing personne l . In e s s e n c e , the b a s i c s are taught to general 
employees needing access to a reactor b u i l d i n g t o ensure s a f e t y , 
and r e c i p i e n t s of such t r a i n i n g are required to s ign a "Dos and 
Don'ts"- type c h e c k l i s t be fore t h e i r names are entered on the com-
puter acces s l i s t . At p r e s e n t , e f f o r t s are a l s o underway to 
implement a Laboratory-Wide General Employee Training Program 
which w i l l further emphasize the required s u b j e c t s . Due to the 
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diversity of disciplines, groups, divisions, etc., at the reactor 
facilities, it is not considered practical to give written exami-
nations to secretaries, foreign scientists, and/or janitors. We 
believe that reactor operating personnel and maintenance personnel 
should be the main recipients of such testing since greater train-
ing is needed and written examinations can be more meaningful. 

Item 2 8 , Retraining - Requirements 
P. 38, 5 . 5 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

Annual r e t r a i n i n g programs i d e n t i f i e d in 5 . 1 . 1 of ANS 3 . 1 are 
not a p p l i c a b l e , except in emergency procedures ( r e f e r to 6 . e . l . d . 3 , 
of Chapter VI) . Training in a l l other s u b j e c t s i s to be on a 
b i e n n i a l b a s i s . 

Simulators are not a v a i l a b l e ; hence , t r a i n i n g cannot be per -
formed as required in 5 . 5 . 1 . The abnormal and/or emergency o p e r a t -
ing s i t u a t i o n s in which t r a i n i n g i s required i s , of course , intended 
for power p l a n t s . We have i d e n t i f i e d appropriate ly s i m i l a r s i t u a -
t i o n s as they apply to our Category-A r e a c t o r s . Where i t i s not 
p r a c t i c a l to use the reactor for t r a i n i n g purposes, ta lk-through 
t r a i n i n g i s g iven on the var ious abnormal/emergency s i t u a t i o n s . 

In regard to "annual" examinations, the ANS 3 .1 document 
requires annual exams; but Chapter VI s p e c i f i e s g iv ing annual exams 
only in abnormal/emergency procedures; a l l other subjec t s are to be 
covered b i e n n i a l l y . This p o l i c y i s fo l lowed . 

In regard to "conditioned licenses," chemical operators who 
monitor stack effluents and/or process radioactive wastes would be 
in this category. As previously stated, they have their own train-
ing program. 

Item 29, Retraining of Personnel Not Requiring NRC License -
Requirements 
P. 47 , 5 . 5 . 2 (ANS 3 . 1 ) 

Comments and/or Justification for Any Deviations 

Although t r a i n i n g i s g iven as needed, the r e t r a i n i n g of non-
l i c e n s e d personnel at the reactor f a c i l i t i e s i s not p r e s e n t l y 
s tructured in accordance with the ANS 3 . 1 requirements. E f f o r t s 
are underway to correc t t h i s s i t u a t i o n . 
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A.7. REQUIREMENTS FOR MEDICAL CERTIFICATION OF 
NUCLEAR REACTOR OPERATING PERSONNEL AT 
OAK RIDGE NATIONAL LABORATORY 

A.7.1 GENERAL GUIDELINES 

1. These c r i t e r i a s h a l l apply to a l l Nuclear Reactor Operators and 
S h i f t Superv i sors . Medical e v a l u a t i o n s h a l l be done by the 
Health D i v i s i o n pr ior to i n i t i a l c e r t i f i c a t i o n , every two years 
as required for r e c e r t i f i c a t i o n , and fo l l owing any s i g n i f i c a n t 
inter im i l l n e s s . 

2. Normal operat ions may involve s h i f t work and dut i e s ranging from 
data taking and control manipulations to maintenance a c t i v i t i e s 
which may require moderate phys ica l a c t i v i t y for a lengthy per iod . 

3 . Emergency operat ions cover the same range as normal a c t i v i t i e s 
with the added requirement for strenuous a c t i v i t y , prolonged time 
requirements, and/or the p o s s i b l e use of emergency breathing 
equipment. 

4 . Prior to per iod ic re-examination by the Health D i v i s i o n , i t s h a l l 
be the r e s p o n s i b i l i t y of the examinee's immediate superv i sor t o 
communicate to the Health D i v i s i o n any information deemed to be 
p e r t i n e n t , including but not l i m i t e d to work performance, a t t e n -
dance, behavioral changes, i n c i d e n t s of ineptness or poor c o o r -
d i n a t i o n , poor judgment, lack of p h y s i c a l stamina, or emotional 
i n s t a b i l i t y . 

A. 7 . 2 MEDICAL REQUIREMENTS 

1. General Requirements 

a. The examinee s h a l l demonstrate mental a l e r t n e s s and emotional 
s t a b i l i t y . 

b. Acuity of senses and a b i l i t y of express ion must a l low rapid 
and accurate appraisa l of normal and emergency s i t u a t i o n s and 
rapid and accurate a b i l i t y to communicate by spoken, w r i t t e n , 
and other aud ib le , v i s i b l e , or t a c t i l e s i g n a l s . 

c . Muscle s t reng th , range of motion, and d e x t e r i t y s h a l l be s u f -
f i c i e n t to al low ready acces s t o duty s i t e s and s a f e e x e c u -
t i o n of assigned d u t i e s . 

d. Examinee shall be c .. -ole of shift work without detriment to 
his physical or emotional well-being. 

e . Examinee must be able to wear personal p r o t e c t i v e equipment, 
inc luding r e s p i r a t o r s , a i r supply hoods or s u i t s , s e l f -
contained breathing apparatus, and other p r o t e c t i v e c l o t h i n g 
and d e v i c e s . 
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£. In order to qualify for solo operator duty, the examinee 
s h a l l be f r e e of any condi t ion which might r e s u l t in sudden 
or unexpected i n c a p a c i t a t i o n . In some i n s t a n c e s , with such a 
c o n d i t i o n , the examinee could be q u a l i f i e d for multiperson 
operator duty with the approval of the examining p h y s i c i a n . 

g . In s i t u a t i o n s where a medical condi t ion e x i s t s which would 
j u s t i f y a s p e c i f i c l i m i t a t i o n (such as "No l i f t i n g above 50 
lb") which would not i n t e r f e r e with the performance of 
rout ine d u t i e s , such a l i m i t a t i o n could be imposed by the 
examining phys ic ian in the usual manner, without d i s q u a l i f y -
ing the examinee for c e r t i f i c a t i o n . 

2 . S p e c i f i c Requirements 

a. Mouth and throat. Capacity for clear speech. 

b . Ears . Puretone audiometric threshold b e t t e r than 30 dB 
(American Nat ional Standard S p e c i f i c a t i o n for Audiometers, 
1969) for speech frequencies 500, 1000, and 2000 Hz in b e t t e r 
ear . Nei ther drum may be perforated . 

I f audiometric scores are unacceptable , q u a l i f i c a t i o n may be 
based upon a p r a c t i c a l demonstration to the s a t i s f a c t i o n of 
the Operations D i v i s i o n of the examinee's a b i l i t y to s a f e l y 
d e t e c t , i n t e r p r e t , and respond to speech and other auditory 
s i g n a l s . 

c. Eyes 

( 1 ) Near and d i s t a n t v i s u a l acuity must be 20/40 or b e t t e r 
in b e t t e r eye , corrected or uncorrected. 

( 2 ) Depth percept ion must be adequate, e i t h e r by s t e r e o p s i s 
or as demonstrated by p r a c t i c a l t e s t . 

( 3 ) Peripheral v i s u a l f i e l d s by confrontat ion must extend to 
120° or g r e a t e r . 

( 4 ) Color v i s i o n must be adequate to d i s t i n g u i s h among red, 
green, and orange-ye l low s igna l l i g h t s , and any other 
coding required for s a f e t y in examinee's work p l a c e . 

d. Nose . Examinee must be able to d e t e c t odor of products of 
combustion and of t racer or marker gase s . 

e . Respiratory . Examinee must have the capac i ty and reserve to 
perform strenuous phys ica l exer t ion in emergencies and a b i l -
i t y t o use resp ira tory p r o t e c t i v e d e v i c e s . 
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f . Cardiovaacular. Examinee must have a r e s t i n g pulse rate 
between 50 and 100. He/she must have no s i g n i f i c a n t arrhyth-
mia. He/she must have a r e s t i n g blood pressure of 160/100 or 
l e s s and be able to t o l e r a t e rapid postural changes. He/she 
must have a normal e lectrocardiogram and normal cardiac con-
tour on chest X-ray. He/she must have no organic heart mur-
murs. He/she must have no evidence of heart f a i l u r e . He/she 
must not have a p r o s t h e t i c heart v a l v e . He/she must not have 
angina p e c t o r i s or other evidence of coronary artery d i s e a s e . 
He/she must have f u l l symmetrical pu l ses in the neck and 
e x t r e m i t i e s . In some i n s t a n c e s , the examinee may be d i s q u a l i -
f i e d for s o l o operator duty with cardiovascular abnormal i t i e s , 
but q u a l i f i e d for mult iperson operator duty with the approval 
of the examining phys i c ian . 

g . Abdomen and v i s c e r a . I f an ex terna l hernia i s p r e s e n t , i t 
must not be of such a nature as to i n t e r f e r e with the p e r f o r -
mance of ass igned duty or present a s i g n i f i c a n t p o t e n t i a l for 
i n c a p a c i t y . 

h. Musculoskeletal. Normal symmetrical structure, range of 
motion and power. 

i. Skin. Capability to tolerate use of personal protective 
devices, covering, and decontamination procedures. 

j. Endocrine/nutrition/metabolic. Normal. Must be able to 
change schedule or delay meals without p o t e n t i a l i n c a p a c i t y . 
Diabetes m e l l i t u s , i f present , should be we l l c o n t r o l l e d . 
Insul in-dependent d i a b e t i c s w i l l not be approved for s o l o 
operator duty but may be q u a l i f i e d for mult iperson operator 
duty with the approval of the examining p h y s i c i a n . 

k. Hematopoietic/lymphatic. No significant abnormalities. 
1. Neurological. Normal central and peripheral nervous system 

function. Examinee must have normal equilibrium, coordina-
. t i o n , and t a c t i l e d i s c r i m i n a t i o n s u f f i c i e n t to d i s t i n g u i s h 

among various shapes of contro l knobs and handles by touch. 
He/she must not have e p i l e p s y or any other cond i t ion in which 
l o s s of consciousness or impaired coordinat ion i s a p o s s i b i -
l i t y . 

m. Psychiatric. Examinee must have normal mental status, includ-
ing orientation and ability to function in emergencies and 
unusual environments, such as in confined or crowded spaces, 
alone in darkness, in elevators, or on open metal grids and 
ladders. He/she must be free of suicidal tendencies. Use of 
medications that may impair alertness or judgment should be 
evaluated on an individual basis. 

n. Laboratory studies. Examinee should have no significant 
abnormalities of complete blood count, urinalysis, pulmonary 
function studies, routine blood chemistries, electrocardio-
gram, or chest X-ray. 
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A.7.3 WAIVER OF STANDARDS 

I f an examinee f a i l s t o meet any of the s p e c i f i e d minimum r e q u i r e -
ments of S e c t . A . 7 . 2 but can demonstrate t o the s a t i s f a c t i o n of the 
Operations D i v i s i o n s u p e r v i s o r tha t h e / s h e has adequate c a p a c i t y t o p e r -
form the required o p e r a t i o n a l d u t i e s , the examining p h y s i c i a n may recom-
mend a waiver of any p o r t i o n of the medical requirements l i s t e d above . 
F i n a l approval of the waiver must be c o n t i n g e n t upon agreement to the 
waiver by the examinee, the examining p h y s i c i a n , the D i r e c t o r of the 
Health D i v i s i o n , the Operat ions D i v i s i o n D i r e c t o r , and the Management of 
the Laboratory. 
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A.8. PERFORMANCE STANDARDS 

The fo l lowing standards and/or g u i d e l i n e s f or the performance of 
Reactor Operators and Senior Reactor Operators have been e s t a b l i s h e d to 
further ensure that the nuclear reactors at ORNL are operated in a sa fe 
and r e l i a b l e manner. 

Those i n d i v i d u a l s c e r t i f i e d to operate a nuclear reactor at ORNL are 
expected to: 

1. Perform t h e i r ass igned dut i e s in a sa fe and r e l i a b l e manner and 
in accordance with e s t a b l i s h e d and approved operat ing procedures . 

2. Abide by Company r u l e s and r e g u l a t i o n s , as appl i cab le to a l l 
Martin Marietta Energy Systems, I n c . , employees. 

3. Abide by a l l hea l th phys ics rules and r e g u l a t i o n s and be f a m i l i a r 
with the a v a i l a b l e r a d i o l o g i c a l hea l th manuals, other s a f e t y -
or iented l i t e r a t u r e , and the ALARA concept . 

4 . Remain a l e r t in performing t h e i r d u t i e s , and request permission 
from t h e i r f i r s t - l i n e supervisor to be r e l i e v e d from manipulating 
the c o n t r o l s of the reactor or from performing any other respon-
s i b l e job assignment, should t h e i r phys i ca l condi t ion at the time 
be such as to present a p o t e n t i a l problem to the s a f e operat ion 
of the reactor or f a c i l i t y . 

5. Inform the Reactor Supervisor of any medical problem (or of the 
use of any medication) that might a r i s e between required p h y s i c a l 
examinations which could conceivable i n t e r f e r e with the s a f e p e r -
formance of h i s / h e r d u t i e s . 

6 . Consc ient ious ly p a r t i c i p a t e in a l l t r a i n i n g and r e t r a i n i n g pro-
grams required of reactor operating personnel by the Reactor 
Operations Sect ion and meet the requirements to maintain c e r t i f i -
c a t i o n , as a p p l i c a b l e . 

7. P a r t i c i p a t e in Company-required t r a i n i n g programs ( e . g . , on f i r e 
f i g h t i n g , CPR, s e c u r i t y , s a f e t y , supervisory t r a i n i n g , e t c . ) . 

8 . Call a t t e n t i o n to any unsafe c o n d i t i o n s , procedural d e f i c i e n c y , 
and/or prac t i ce that may present a p o t e n t i a l hazard to the s a f e t y 
of personnel or equipment. 

9 . Remain cognizant of the p o t e n t i a l hazards of working with r a d i o -
a c t i v e mater ia l s and not assume the r e s p o n s i b i l i t y to d e v i a t e 
from accepted and/or approved procedures without pr ior approval 
from l i n e superv i s ion . 

10. Assume a degree of r e s p o n s i b i l i t y for the s a f e t y of v i s i t o r s 
during t h e i r tour of the reactor f a c i l i t y , as app l i cab le t o the 
s i t u a t i o n . 



A-60 Rev. 
Date 

11. Assume a degree of responsibility for the safety of personnel 
and/or equipment during abnormal or emergency situations, as 
applicable to the situation. 

12. Nei ther p a r t i c i p a t e in nor encourage any a c t i v i t y considered to 
be d i s t r a c t i n g in the contro l room or a t any other areas where 
c r i t i c a l work i s being performed ( e . g . , no r a d i o s , t e l e v i s i o n , 
a l coho l use or drug abuse, games, horsep lay , hobbies , or reading 
that i s not job r e l a t e d ) . 

13. Be knowledgeable of a l l emergency equipment a v a i l a b l e for use by 
reactor operat ing personnel a t the reactor f a c i l i t y ( inc lud ing 
f i r e - f i g h t i n g and resp ira tory equipment). 

14. Be knowledgeable of the emergency-oriented l i t e r a t u r e a v a i l a b l e 
at the f a c i l i t y ( e . g . , the Health Phys ics Manual, the ORNL 
Environmental P r o t e c t i o n Manual, the Respirator Program Manual, 
the Local Emergency Manual, the ORNL Emergency Manual, e t c . ) . 

15. Be knowledgeable of a l l normal and emergency procedures and main-
t a i n a high degree of p r o f i c i e n c y in contro l manipulations and/or 
responses to var ious abnormal or emergency s i t u a t i o n s . (Reactor 
Operators should commit to memory the "Immediate Operator 
Response" to a l l emergency s i t u a t i o n s . ) 

16. Be prepared to demonstrate p r o f i c i e n c y in responding to emergency 
s i t u a t i o n s on both an indiv idual or t eam-e f for t b a s i s during 
unannounced emergency d r i l l s . 

17. Be aware of a l l f a c i l i t y des ign changes and/or procedural changes. 

1 8 . Perform in the capacity of the position for which the individual 
has been hired and not engage in any extracurricular activities 
which might interfere with the proper and responsible performance 
of his/her duties. 

19. Remain cognizant of the operating l i m i t a t i o n s and report ing 
requirements as s p e c i f i e d in the f a c i l i t y ' s Technical 
S p e c i f i c a t i o n s . 

20. Be cognizant of Company p o l i c y per ta in ing to the d isseminat ion of 
information on operat ional a c t i v i t i e s to ind iv idua l s ou t s ide the 
ORNL organ iza t ion . 

2 1 . Demonstrate such qualities as integrity, trustworthiness, stabi-
lity, dependability, perceptiveness, and good judgment. 

22. D i sp lay a high degree of maturity , p r o f e s s i o n a l i s m , and pride in 
being a Reactor Operator and/or Senior Reactor Operator. 
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B . l , THE HIGH FLUX ISOTOPE REACTOR 
(HFIR) 

Category A; 100 MW; coolant f low rate : ~1.01 m 3 / s ( - 1 6 , 0 0 0 gpm); 
pressure: 5.17 x 106 Pa (750 ps ig ) 

The High Flux Isotope Reactor (HFIR), which was completed find brought 
c r i t i c a l in August 1965, i s a b e r y l l i u m - r e f l e c t e d , l i g h t - w a t e r - c o o l e d and 
-moderated, aluminum-clad f u e l p l a t e , f l u x - t r a p - t y p e reactor which uses 
h ighly enriched 235y f u e l . The design power l e v e l i s 100 MW. 

The HFIR was designed primarily as a part of the o v e r a l l program to 
produce transuranium i s o t o p e s for use in the heavy-element research pro-
gram of the United S t a t e s . The fue l region c o n s i s t s of two concentr i c 
f u e l e l ements , each approximately 60.96 cm (2 f t ) h igh . The inner element 
conta ins 171 curved f u e l p l a t e s ; the outer element conta ins 369 f u e l 
p l a t e s . Al l f u e l p l a t e s are 0.127 cm (50 m i l l s ) thick and are spaced 
0.127 cm (50 m i l l s ) from each other to provide c o o l i n g . A t y p i c a l core 
loading i s 9 . 4 kg of 235JJ. The average core l i f e t i m e i s approximately 
23 days a t 100 MW. 

The f u e l region i s surrounded by a concentr ic r ing of bery l l ium 
r e f l e c t o r approximately 30.48 cm (1 f t ) t h i c k . This , in turn, i s backed 
up by a water r e f l e c t o r of e f f e c t i v e l y i n f i n i t e t h i c k n e s s . In the a x i a l 
d i r e c t i o n the reactor i s r e f l e c t e d by water . 

The contro l p l a t e s , in the form of two th in poison-bearing concentr i c 
c y l i n d e r s , are located in an annular region between the outer f u e l element 
and the bery l l ium r e f l e c t o r . These c y l i n d e r s are dr iven in oppos i t e 
d i r e c t i o n s by drive mechanisms located beneath the r e a c t o r . The inner 
contro l cy l inder has i t s poison arranged so that r e a c t i v i t y i s increased 
by downward motion. This cy l inder i s used for shimming and r e g u l a t i o n ; i t 
has no f a s t s a f e t y func t ion . The outer contro l c y l i n d e r c o n s i s t s of four 
separate quadrants, each having an independent dr ive and s a f e t y r e l e a s e 
mechanism. R e a c t i v i t y i s increased as the outer p l a t e s are r a i s e d . Al l 
contro l p l a t e s have three regions of d i f f e r e n t poison content designed to 
minimize the a x i a l peak-to-average power d e n s i t y r a t i o throughout the core 
l i f e t i m e . 

The HFIR i s unique in the sense that i t provides the h i g h e s t neutron 
f l u x e s a v a i l a b l e in any of the world's r e a c t o r s , and neutron currents from 
the four hor izonta l beam tubes are among the h i g h e s t in the world. With 
an onstream time t y p i c a l l y greater than 90%, c o n t i n u i t y of operat ion of 
the HFIR i s probably unsurpassed by any other r e a c t o r . 

The HFIR and i t s a u x i l i a r y f a c i l i t i e s ( e l e c t r i c a l b u i l d i n g , coo l ing 
tower/chemical-treatment b u i l d i n g , f i l t e r / s t a c k area , and o f f i c e complex) 
are located on the DOE reservat ion at Oak Ridge, Tennessee , a t a po int in 
Melton Valley approximately one mile south of the main ORNL s i t e . 
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B.2. THE OAK RIDGE RESEARCH REACTOR 
(ORR) 

Category A; 30 MW; coolant f low ra te : - 1 . 1 7 m 3 /s (18 ,500 gpm) 

The Oak Ridge Research Reactor (ORR) f i r s t achieved c r i t i c a l i t y in 
March 1958. At that t ime, a i r - c o o l e d heat exchangers were used and the 
power l e v e l of the reactor was 20 MW. In 1960, the a i r - c o o l e d u n i t s were 
replaced with water- to-water heat exchangers and an induced-draft cool ing 
tower, and the power l e v e l was ra ised to 30 MW. 

The reactor core i s a heterogeneous type which uses enriched uranium 
f u e l in the form of aluminum-clad, aluminum-uranium a l l o y f u e l p l a t e s . A 
f u e l element c o n s i s t s of an assembly of 19 f u e l p l a t e s . Demineralized 
water serves as the reactor coolant and moderator. The r e f l e c t o r i s com-
posed of an arrangement of bery l l ium elements which are p h y s i c a l l y i n t e r -
changeable with each other and with the f u e l e lements . The thickness of 
the r e f l e c t o r , t h e r e f o r e , v a r i e s according t o the p a r t i c u l a r f u e l and 
experiment arrangement in the core . About 121.92 cm (4 f t ) of ordinary 
water surrounds the r e f l e c t o r . 

A rectangular aluminum box surrounds the core and bery l l ium r e f l e c -
t o r , and a gr id p l a t e i s located below i t to provide for the spacing and 
support of the f u e l and bery l l ium elements . Fuel e l ements , contro l rods , 
experiments , and r e f l e c t o r elements are pos i t ioned i n a 9 by 7 array by 
the gr id p l a t e . 

The reactor i s con tro l l ed by v e r t i c a l l y p o s i t i o n i n g contro l rods 
which are located in the fue l and r e f l e c t o r regions of the reactor core . 
The contro l rods are driven from below the reactor c o r e . F a c i l i t i e s for 
up to 12 contro l rods are provided, but only s i x of these p o s i t i o n s are 
used . The poison s e c t i o n of each control rod i s approximately as long as 
the reac tor core he ight and c o n s i s t s of an aluminum-jacketed cadmium sheet 
formed i n t o a rectangular box. The lower ha l f of the rod c o n s i s t s of a 
f u e l s e c t i o n of the same composit ion and general type as the f u e l e l e -
ments, except that only 14 f u e l p l a t e s are included in the assembly. The 
c o n t r o l rods may be used as combination s h i m - s a f e t y - r e g u l a t i n g rods, and 
the f o l l o w e r s e c t i o n s may be chosen according to the amount of f u e l or 
r e f l e c t o r mater ia l d e s i r e d . 
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B.3. THE BULK SHIELDING REACTOR 
(BSR) 

Category B; 2 MW; coo lant f low rate : - 0 . 0 7 m 3 / s ( - 1 , 1 0 0 gpm) 

The Bulk Sh ie ld ing Reactor (BSR) i s a small research reactor l o c a t e d 
in a b u i l d i n g near the ORR. I t f i r s t was brought c r i t i c a l in 1950. I t i s 
w a t e r - c o o l e d , water-moderated, and w a t e r - s h i e l d e d . O r i g i n a l l y , the maxi-
mum power l e v e l was 1 MW, and there was no f o r c e d - f l o w coo l ing system. In 
the mid-1960s, the c o o l i n g system was modif ied for f o r c e d - f l o w c o o l i n g and 
the maximum power l e v e l has s ince been 2 MW. 

The core of the BSR c o n s i s t s of an assembly of MTR-type f u e l e l ements . 
The core i s located in a pool of water 12.19 m (40 f t ) long , 6 .10 m (20 f t ) 
wide , and 6 .71 m (22 f t ) deep. Each contro l -rod element c o n s i s t s of a 
p a r t i a l f u e l element conta in ing MTR f u e l p l a t e s s i m i l i a r to those used in 
the f u e l assembly with a cen tra l aluminum housing and guide for boron and 
s t e e l c o n t r o l rods . The support s tructure for the core i s attached to a 
movable br idge; t h i s bridge i s supported on s t e e l r a i l s located along the 
w a l l s o f the poo l . An add i t iona l movable br idge , c a l l e d the instrument 
b r i d g e , i s used for a working platform and to provide space for 8pec ia l 
equipment. This bridge i s supported by the same poo l s ide r a i l s used to 
support the reactor br idge . 

The BSR i s used frequent ly for t r a i n i n g purposes , but i s used primar-
i l y for the i r r a d i a t i o n of experiments. This reactor can be operated 
remotely by use of a c l o s e d - c i r c u i t t e l e v i s i o n - m o n i t o r i n g system by p e r -
sonnel on duty in the ORR control room. All s t a r t u p s , however, are p e r -
formed l o c a l l y . 
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B.4. THE TOWER SHIELDING REACTOR 
(TSR) 

Category B; 2 W t o 1 MW; coolant f low r a t e : - 0 . 0 5 m 3 / s (800 gpm) 

The Tower Sh ie ld ing Reactor (TSR) was b u i l t i n 1954 t o meet the 
requirement by the A i r c r a f t Nuclear Propulsion (ANP) Project for a reactor 
r a d i a t i o n source which could be located i n a reg ion f r e e from ground or 
s t ruc ture s c a t t e r i n g . Although the ANP Projec t has long s i n c e been t e r -
minated, the v e r s a t i l i t y for the TSR continues to make i t a va luable t o o l 
in s h i e l d i n g re search . In 1960, the TSR-I was replaced by a s p h e r i c a l l y 
symmetric r e a c t o r , the TSR-II, which may be operated up to a power l e v e l 
of 1 MW, and which more c l o s e l y s imulates the i d e a l i z e d spher i ca l reactor 
used as a b a s i s for machine c a l c u l a t i o n s . 

The f a c i l i t y c o n s i s t s of four 96-m-high ( 3 1 5 - f t - h i g h ) towers erec ted 
on the corners of a 30 .5 (100 .1 f t ) by 6 1 . 0 m (200 .1 ) rec tang le l o c a t e d on 
a knol l with an e l e v a t i o n of 325.8 meters (1068 .9 f t ) 3 .78 km south-
southwest of the Oak Ridge National Laboratory. Two of the towers are 
used for suspending the r e a c t o r ; the other two, as wel l as the bridges 
which connect the pair of towers , are used for supporting other equipment, 
such as secondary s h i e l d s and d e t e c t o r s . The reactor may be p o s i t i o n e d 
anywhere between ground l e v e l and an a l t i t u d e of 61 m (200 .1 f t ) or in a 
ground-based s h i e l d . 

There are three reg ions of the TSR-II core; the in terna l r e f l e c t o r , 
the f u e l annulus , and the outer r e f l e c t o r . The core i s water-cooled and 
c o n s i s t s of a s p h e r i c a l f u e l annulus , 14 cm (5 .51 i n . ) t h i c k and 73.7 cm 
(29 .02 i n . ) OD, conta in ing 21 aluminum-uranium a l l o y - t y p e f u e l e l ements . 
The f u e l p l a t e s a t a g iven radius in each element form concentr ic c y l i n -
d e r s . Each fue l p l a t e i s 0 .152 cm (0 .06 i n . ) th ick and c o n s i s t s of a 
sandwich of uranium-aluminum a l l o y c lad in aluminum. The reactor i s con-
tained in a c y l i n d r i c a l aluminum v e s s e l with a hemispherical bottom. This 
aluminum v e s s e l has a 1 .9 -cm-th ick ( 0 . 7 3 - i n . - t h i c k ) wall and i s 243 .8 cm 
(95 .98 i n . ) long; i t s ID a t the hemispherical end i s 94 cm (37.01 i n . ) . 
The top of the tank can be opened t o f a c i l i t a t e removal of f u e l e lements 
and s h i e l d i n g from the v e s s e l . 

The i n t e r n a l r e f l e c t o r reg ion i s almost completely f i l l e d by a 
43.2-cm-diam ( 1 7 . 0 1 - i n , - d i a m ) aluminum sphere which houses in w a t e r - f i l l e d 
pockets , f i v e or s i x neutron-absorbing control p l a t e s and the mechanisms 
for p o s i t i o n i n g them. Four f u e l - l o a d e d , lune-shaped cover p l a t e s are 
mounted ou t s ide the control-mechanism housing to form a complete s p h e r i c a l 
s h e l l , which i s p o s i t i o n e d 0.635 cm (0.25 i n . ) ins ide the elements in the 
f u e l annulus. 

The TSR core c o n s i s t s of 0 .15-cm-thick ( 6 0 - m i l l s - t h i c k ) curved 
aluminum-clad uranium-aluminum a l l o y p l a t e s cooled and moderated with 
l i g h t water . The p l a t e s are shaped and arranged so that the assembled 
core i s a spher i ca l f u e l annulus . 
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Five p l a t e s , des ignated as sh im-safe ty p l a t e s , are moved s i m u l t a -
neously r e l a t i v e to the f u e l to operate the r e a c t o r , but each p la te i s 
independently driven toward the f u e l , four outward and, in some c a s e s , one 
downward, to shut down the reactor when the p r o t e c t i o n system i n i t i a t e s 
the a c t i o n . The s i x t h p l a t e , which i s des ignated as the r e g u l a t i n g p l a t e , 
moves v e r t i c a l l y in the upper reg ion of the sphere and can be s e r v o -
operated t o maintain the reactor power at a constant l e v e l . Al l c a v i t i e s 
wi th in the s p h e r i c a l contro l mechanism housing are f i l l e d with water . The 
reactor i s thus c o n t r o l l e d by varying the th ickness of water between the 
contro l p l a t e s and the inner surface of the f u e l annulus . 

In each contro l mechanism, a t h r o t t l i n g a c t i o n develops a hydraul ic 
pressure d i f f e r e n t i a l across a p i s ton to balance a spring force so that a 
small motor can s imultaneously p o s i t i o n the s h i m - s a f e t y p l a t e s connected 
to four or f i v e separate contro l mechanisms to operate the r e a c t o r . The 
i n t e r r u p t i o n of the water f low producing the pressure d i f f e r e n t i a l permits 
the spring on each mechanism to independently dr ive i t s a s s o c i a t e d p l a t e 
toward the f u e l t o shut down the r e a c t o r . 

Two re in forced concrete underground bu i ld ings adjacent t o and north 
of the towers provide sh ie lded working areas for personnel during reactor 
opera t ion . The bu i ld ings are sh i e lded aga ins t r a d i a t i o n by a 0 .46-m-thick 
( 1 8 - i n . - t h i c k ) concrete roof covered with 1.07 m (3 1/2 f t ) of e a r t h . 
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B.5. THE HEALTH PHYSICS RESEARCH REACTOR 
(HPRR) 

Category B; var iab le power [ 0 . 1 W to 10 kW steady s t a t e , pulsed to 
50 x 103 MW]; natural convect ion c o o l i n g i n a i r 

The Health Physics Research Reactor i s a smal l , unshielded and 
unmoderated, f a s t - p u l s e reac tor s u i t a b l e for research in hea l th p h y s i c s , 
r a d i o b i o l o g y , b iomedic ine , and r e l a t e d f i e l d s . The reactor core i s a 
r igh t c i r c u l a r cy l inder [ 0 . 2 0 m (0 .66 f t ) diam, 0 .23 m (0 .75 f t ) h igh] of 
enriched uranium (93 .14 wt% 235JJ) a l loyed with 10% molybdenum. I t s f u e l 
p l a t e s are coated with n i c k e l and held together by f u e l b o l t s . I t has one 
large acrammable f u e l element ( the s a f e t y b lock) and three control r o d s , 
one of which can be i n s e r t e d rapid ly to produce a pulse of r a d i a t i o n . The 
HPRR has an 0.008-m-diam ( 0 . 0 3 - f t - d i a m ) hole that extends v e r t i c a l l y 
through the f u e l c o r e . This c a v i t y has been used to obtain extremely high 
exposures for small specimens. 

Functional C h a r a c t e r i s t i c s : The HPRR can be operated in a pulse or 
s t e a d y - s t a t e mode. The nominal maximum y i e . d in the pulse mode i s 10*7 
f i s s i o n s and the ha l fw id th o f the pulse i s <50 p s . The HPRR can be 
operated at s t e a d y - s t a t e power l e v e l s ranging from about 0 .1 W to 10 kW. 
At high power l e v e l s , the operat ing time may be l imi t ed by the maximum 
permiss ib le temperature of 316°C (600°F) . The HPRR i s capable of r o u t i n e l y 
producing neutron doses ranging from a few m i l l i r a d s to thousands of rads 
depending on the power l e v e l , duration of the exposure, and the l o c a t i o n 
of the experiment r e l a t i v e t o the core . Flux in the center c a v i t y reaches 
1 0 " n / ( cm2»s ) . The unshie lded reactor or the reactor used with one of four 
s h i e l d s provides f i v e d i f f e r e n t neutron and gamma-ray s p e c t r a . 

The primary use of the HPRR i s for b i o l o g i c a l research , t r a i n i n g , 
dosimetry development, and dosimetry intercomparison s t u d i e s . 
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B.6. POOL CRITICAL ASSEMBLY 
(PCA) 

Category B; 10 kW; coolant f low ra te : natural c i r c u l a t i o n 

The Pool C r i t i c a l Assembly (PCA) i s a v e r s a t i l e research t o o l 
intended t o augment the Bulk Shie ld ing Reactor (BSR) and the Oak Ridge 
Research Reactor programs by handling most of the low-power (up to 10 kW) 
experiments for these r e a c t o r s . I t i s used for t ra inees and experiments 
and for the Reactor Controls Department for f i e l d t e s t i n g proposed modi f i -
c a t i o n s in contro l instrumentat ion. 

The PCA i s located near the northwest corner of the pool of the Bulk 
Shie ld ing F a c i l i t y . The support s tructure for the core and contro l 
chamber guides i s mounted on a p la te anchored to the f l o o r of the poo l . 
The support s t ruc ture for the tops of the rod d r i v e s , the chamber l i f t 
tubes , and the control-power and s i g n a l - c a b l e trough i s attached to the 
pool wal l at the surface of the poo l . The loading platform i s located 
above the pool wall over the cable trough and the core . The contro l 
system console i s in the PCA control room which i s located at the north-
west s i d e of the reactor bay. 

The PCA was designed to accommodate f u e l elements with e i t h e r round 
(BSR-type) or square (ORR-type) end boxes . This i s accomplished by means 
of "stacked" grid p l a t e s ; the BSR-type grid p l a t e (round h o l e s ) r e s t s on 
top of the ORR-type grid p l a t e (square h o l e s ) . The BSR-type grid p l a t e i s 
secured by dowel pins inserted in to properly located ho les in the top of 
the ORR-type g r i d . When a core c o n s i s t i n g of ORR-type f u e l elements i s to 
be i n s t a l l e d , the BSR-type grid p l a t e i s l i f t e d o f f (with a s p e c i a l 
handling t o o l ) permitt ing d i r e c t access t o , and use o f , the ORR—type grid 
p l a t e . 

Control of a core c o n s i s t i n g of e i t h e r BSR-type or ORR-type f u e l e l e -
ments i s normally accomplished by means of four BSR-type control rods and 
a s s o c i a t e d drive mechanisms. The rods are moved wi th in s p e c i a l c o n t r o l -
rod f u e l e lements . Three of the control rods contain boron carbide as the 
neutron-absorbing material and are designated as sh im-safe ty rods. The 
fourth rod i s normally a s h e l l of type 347 s t a i n l e s s s t e e l and i s c a l l e d 
the regu la t ing rod. The three shim-safety rods are supported by e l e c t r o -
magnets; the extens ion tubes on the magnets are , in turn, d i r e c t l y 
attached to the indiv idual drive motor s h a f t s . The regu la t ing rod i s 
attached d i r e c t l y to i t s dr ive mechanism and may be pos i t i oned e i t h e r by 
manual operat ion or by the servo mechanism. The s p e c i a l f u e l elements 
through which rods t rave l are i d e n t i c a l , each conta in ing about 70 g of 
235u in nine fue l -bear ing p l a t e s . The s p e c i a l contro l rod elements are 
pos i t ioned in the ORR-type grid p la te by the use of adapters which support 
the rod elements at the correc t height for the ORR-type f u e l e lements; 
these same rod elements are used without adapters in the BSR-type grid 
p l a t e . 
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B.7. THE CRITICAL EXPERIMENTS FACILITY 
(CEF)* 

Category B; zero power l e v e l 

The C r i t i c a l Experiments F a c i l i t y (CEF) i s located at the Y-12 plant 
and i s used by c e r t i f i e d personnel from the Operations D i v i s i o n ' s 
Technical Sect ion to determine the shutdown margin of new HFIR f u e l e l e -
ments. The f a c i l i t y provides a s p e c i a l t e s t area , control room, contro l 
and s a f e t y instrumentat ion , and other equipment needed for the t e s t s . 
Each t e s t c o n s i s t s of adding water re f l e c tor /modera tor , under contro l l ed 
c o n d i t i o n s , to a t e s t tank in which the two-piece HFIR element has been 
p o s i t i o n e d . Addit ional r e a c t i v i t y or poison may be added as needed for 
the t e s t . 

*In some l i t e r a t u r e on the C r i t i c a l Experiments F a c i l i t y , the t i t l e 
"CEF-West" i s used to ind i ca te that the west experiment room i s the ( o n l y ) 
area of the f a c i l i t y used by Reactor Operations personnel . This termin-
ology i s not used in t h i s t r a i n i n g - p l a n document. 
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FACILITY TRAINING/QUALIFICATION CHECKLIST(S) 

Trainee: Badge No.: 

F a c i l i t y : High Flux Isotope Reactor (HFIR) Buildings: 7900, 7910, 7912 

Instruct ions 

This composite c h e c k l i s t i s comprised of four sec t ions ; these are (1) the 
Generic Subjects Checklist ( i . e . , reactor phys ics , heat t r a n s f e r / f l u i d 1'low, 
radiat ion s a f e t y , and industr ia l s a f e t y ) ; (2) the F a c i l i t y - S p e c i f i c Check-
l i s t ; (3 ) the Emergency Preparedness Checkl is t ; and (4) the Supervisor's 
Checkl i s t . (Refer to the individual c h e c k l i s t s for any spec ia l i n s t r u c t i o n s . ) 

The topics herein are to be taught to the above-mentioned trainee by the 
Training Manager, or h i s designated ins truc tors , to the extent that the 
trainee w i l l be prepared for (1) the wr i t ten , ora l , and/or operating examina-
t ions required for c e r t i f i c a t i o n or r e q u a l i f i c a t i o n and (2) solo operation 
at the above-mentioned f a c i l i t y . All items on each c h e c k l i s t are to be 
covered for the i n i t i a l q u a l i f i c a t i o n ; se l ec ted items, with emphasis on 
abnormal/emergency procedures, are to be covered for r e q u a l i f i c a t i o n t ra in ing . 

The training personnel sha l l be responsible for e s tab l i sh ing learning objec-
t i v e s , as appl icable . That i s , they sha l l cover each subject with the primary 
objec t ive of leaving the trainee with that e s s e n t i a l information and/or know-
ledge needed to operate the reactor or auxi l iary equipment in a s a f e , e f f i -
c i e n t , and r e l i a b l e manner during normal, abnormal, and emergency condi t ions . 

The Training Manager at th i s f a c i l i t y sha l l coordinate a l l t ra in ing and s h a l l 
s ign the cover page of th i s and each individual c h e c k l i s t a f t e r a l l the 
required s ec t i ons have been covered, as appl icable . He/she s h a l l a l s o ensure 
that a l l required signatures are a f f i x e d prior to sending the composite 
c h e c k l i s t to the Examiner for f i l i n g . All sec t ions should be completed prior 
to taking the writ ten examination required for i n i t i a l c e r t i f i c a t i o n . 

The composite c h e c k l i s t i s intended to be used for the i n i t i a l q u a l i f i c a t i o n 
and for one r e q u a l i f i c a t i o n ; however, i t may be used for an addit ional 
r e q u a l i f i c a t i o n (two-year period) by using a co lor code, or some s imi lar 
scheme, to ind ica te continued use of the same c h e c k l i s t . 

This material has been taught 
to the trainee . , 

Training Manager Completion Date 

This material has been taught to 
me by the tra in ing personnel. , 

Trainee Completion Date 
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SECTION 1 GENERIC SUBJECTS CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : High Flux Isotope Reactor (HFIR) Bui ld ings: 7900, 7910, 7912 

Instructions 

The generic subjects may be covered by self study, viewing videotapes, 
and/or classroom work. Many of the subjects are academic in nature and 
serve as background material. Where possible, however, the practical 
applications should be emphasized. 

Trainers should establish learning objectives to ensure that the trainee 
is left with the knowledge required to reliably operate the equipment or 
execute a procedure. 

Each subject should be taught to the extent that the trainee will be pre-
pared to take the certification examinations and be able to perform the 
required work, without direct supervision, in a safe and reliable manner. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
J 

Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer/ 
T i t l e Trainee Date Trainee Date 

1. REACTOR PHYSICS 

1 . 1 . Neutron Reactions 

1 . 1 . 1 . Type of reac t ions 

1 . 1 . 2 . Fast and thermal neutrons 
1 . 1 . 3 . Prompt and delayed neutrons 
1 . 1 . 4 . M u l t i p l i c a t i o n fac tor 
1 . 1 . 5 . Cross s e c t i o n 
1 . 1 . 6 . Neutron spectrum 

1 . 2 . Nuclear Reactors 

1 . 2 . 1 . Descr ipt ion of reactor components 

1 . 2 . 2 . R e a c t i v i t y and c r i t i c a l i t y 
1 . 2 . 3 . The f o u r - f a c t o r formula 

1 . 3 . R e a c t i v i t y and Reactor Period 

1 . 3 . 1 . R e a c t i v i t y c a l c u l a t i o n s 

1 . 3 . 2 . Reactor period 
1 . 3 . 3 . Prompt c r i t i c a l i t y 

1 . 4 . Fuel Burnup 

1 . 4 . 1 . Fuel requirements for c r i t i c a l 
mass 

1 . 4 . 2 . Fuel loading 

1 . 5 . Xenon and Samarium Poisoning 
E f f e c t s 

1 . 5 . 1 . F i ss ion-product poisons 

1 . 5 . 2 . Buildup and removal 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. REACTOR PHYSICS ( c o n t . ) 

1 . 5 . 3 . E f f e c t of shutdown on poison 

equ i l ibr ium 

1 . 6 . Temperature E f f e c t s 

1 . 6 . 1 . R e a c t i v i t y and temperature 

1 . 6 . 2 . Temperature c o e f f i c i e n t s 

1 . 6 . 3 . Reactor contro l 

1 . 6 . 4 . Doppler e f f e c t 
1 . 7 . Neutron Flux D i s t r i b u t i o n 

1 . 7 . 1 . Bas ic informat ion 

1 . 7 . 2 . R e f l e c t o r e f f e c t s 

1 . 7 . 3 . Temperature e f f e c t s 

1 . 7 . 4 . Fuel burnup e f f e c t s 

1 . 7 . 5 . Control-rod effects 
1 . 7 . 6 . Control-rod worth 

2. HEAT TRANSFER/FLUID FLOW 

2 . 1 . Heat ( U n i t s , D e f i n i t i o n s ) 

2 . 1 . 1 . In troduct ion 

2 . 1 . 2 . Temperature u n i t s 
2 . 1 . 3 . Heat u n i t s 
2 . 1 . 4 . Thermal energy and power 

2 . 1 . 5 . Thermal s t r e s s 

2 . 2 . Heat Transfer 

2 . 2 . 1 . Sources of heat 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. HEAT TRANSFER/FLUID FLOW ( c o n t . ) 

2 . 2 . 2 . Heat conduction 

2 . 2 . 3 . Heat t r a n s f e r by convect ion 

2 . 2 . 4 . Nuc lea te , t r a n s i t i o n , and 

f i l l e r b o i l i n g 

2 . 3 . Fluid Mechanics 

2 . 3 . 1 . Hydraulic and pneumatic pressure 

2 . 3 . 2 . S t a t i c pressure and force 

2 . 3 . 3 . Dynamic pressures and forces 

2 . 3 . 4 . Water hammer 
2 . 4 . Heat Production and Control 

in Nuclear Reactors 

2 . 4 . 1 . F iss ion-produced heat ing 

2 . 4 . 2 . Temperature and heat t r a n s f e r 
in reac tors 

2 . 4 . 3 . Heat t r a n s f e r r a t e s 

2 . 4 . 4 . Determination of operat ing parameters 

2 . 4 . 5 . Af terheat 

3 . RADIATION SAFETY AND CONTROL 

3 . 1 . Atoms 

3 . 1 . 1 . Parts de f ined 
3 . 1 . 2 . C h a r a c t e r i s t i c s of protons , 

neutrons , and e l e c t r o n s 

3 . 2 . Radioact ive Material and Radiation 

3 . 2 . 1 . Unstable atoms 

3 . 2 . 2 . Types of r a d i o a c t i v e decay 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 2 . 3 . Radioact ive contamination 

3 . 3 . I o n i z a t i o n 

3 . 3 . 1 . Ions 

3 . 3 . 2 . Radiat ion and i o n i z a t i o n 

3 . 3 . 3 . Range 

3 . 3 . 4 . Sh ie ld ing 

3 . 4 . Radiat ion Uni t s 

3 . 4 . 1 . The cur ie 

3 . 4 . 2 . The roentgen 

3 . 4 . 3 . The rad 
3 . 4 . 4 . The r e l a t i v e b i o l o g i c a l 

e f f e c t i v e n e s s o f r a d i a t i o n (RBE) 

3 . 4 . 5 . The roentgen equ iva lent man (REM) 

3 . 5 . Health Hazards of Radiat ion 

3 . 5 . 1 . Radiat ion review 
3 . 5 . 2 . Pene tra t ion e f f e c t s 

3 . 5 . 3 . E f f e c t s from i n g e s t e d sources 

3 .5 .4 ' . Radiat ion s e n s i t i v i t y of body 
organs 

3 . 5 . 5 . Radiat ion dose ra te 

3 . 6 . Radiat ion P r o t e c t i o n Methods 

3 . 6 . 1 . Review 
3 . 6 . 2 . Planning, to reduce exposure 

3 . 6 . 3 . Reducing the dose ra te 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 6 . 4 . Sh ie ld ing—tenth -va lue and 
h a l f - v a l u e layers 

3 . 6 . 5 . Radioact ive decay 

3 . 6 . 6 . Sh ie ld ing with d i s tance 

3 . 7 . Radioact ive Contamination -
P r o t e c t i v e Measures 

3 . 7 . 1 . Review 

3 . 7 . 2 . Radioact ive contamination ( s o l i d , 
l i q u i d , and gaseous) 

3 . 7 . 3 . Contamination, surface and 
airborne 

3 . 7 . 4 . Contamination zones 
3 . 7 . 5 . Contamination clothing 
3 . 7 . 6 . Regulated zones 

3 . 7 . 7 . Continuous a i r monitors 

3 . 7 . 8 . Maximum permiss ib le body burden 

3 . 7 . 9 . Maximum permiss ib le concentrat ion 

4 . INDUSTRIAL SAFETY 

4 . 1 . Operational Safety 

4 . 1 . 1 . Safe ty organizat ion and Safe ty 
O f f i c e r 

4 . 1 . 2 . P r o t e c t i v e equipment (use , 
l o c a t i o n ) 

4 . 1 . 3 . Safety p r a c t i c e s 

1. Pre-job planning 
2. E l e c t r i c a l s a f e t y 
3 . Permits and tags 
4 . Company v e h i c l e s 

4 . 1 . 4 . Reporting of acc idents 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . INDUSTRIAL SAFETY ( c o n t . ) 

4 . 1 . 5 . Source of informat ion ( r e f e r e n c e ) 
1. Standard P r a c t i c e Procedure 
2 . P o l i c y Procedure Manual 
3 . Sa fe ty Manual " 
4 . Environmental P r o t e c t i o n 

Manual 
5 . ORNL Respiratory Program 

4 . 2 . I n d u s t r i a l Hygiene 

4 . 2 . 1 . H e a r i n g / s i g h t conservat ion 

4 . 2 . 2 . Use and a v a i l a b i l i t y of 
r e s p i r a t o r y equipment 

4 . 2 . 3 . Control of t o x i c c h e m i c a l s / a c i d 
s p i l l s 

4 . 2 . 4 . Incompatible chemicals 

4 . 2 . 5 . Reporting requirements 

4 . 3 . Environmental P r o t e c t i o n 

4 . 3 . 1 . Organizat ion ( f u n c t i o n , c o n t a c t ) 
4 . 3 . 2 . General requirements for 

d i scharg ing of e f f l u e n t s to the 
environs 

4 . 3 . 3 . Handling and d i s p o s i n g of 
hazardous m a t e r i a l s 

4 . 3 . 4 . Reporting 

4 . 4 . Fire P r o t e c t i o n 

4 . 4 . 1 . Organizat ion 
4 . 4 . 2 . Location of alarm boxes and 

equipment 

4 . 4 . 3 . E f f e c t s of smoke and h o t , t ox i c 
gases 

4 . 4 . 4 . Combating f i r e s a l o i e 

TrainerCa!) Date Trainee Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainer / Trainer / 
T i t l a Trainee Date Trainee Date 

1. REACTOR OPERATION 

1.1. Startup 

1.1.1. Responsibilities, precautions 

1 . 1 . 2 . Personnel hazards during startup 

1 . 1 . 3 . Preparation for startup 

1. Minimum control and safety 
instrumentation required 

2. Minimum a u x i l i a r y equipment 

required 

3 . Visual inspec t ion 

4 . Radiation monitoring 

5. Startup c h e c k l i s t 

1 . 1 . 4 . Startup to NL 

1 . 1 . 5 . Power increase above N^ 
1 . 1 . 6 . Startup following a shutdown due 

to the dropping of one or more 
shim-safety p l a t e s 

1 . 1 . 7 . Mode 2 s tartup and operat ion 

1 . 1 . 8 . Mode 3 s tartup and operat ion 

1 . 1 . 9 . Programmed restart after 100-MW 
operation 

1 . 1 . 1 0 . Normal, abnormal, and emergency 
procedures re la ted to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. REACTOR OPERATION ( c o n t . ) 

1 . 2 . S teady-State Operations 

1 . 2 . 1 . Continuous power operat ion 

1 . 2 . 2 . Heat power c a l c u l a t i o n s 

1 . 2 . 3 . Shim-plate p o s i t i o n during 
s t e a d y - s t a t e operat ion 

1 . 2 . 4 . Minimum instrumentat ion for 
continuous power operat ion 

1 . 2 . 5 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

1 . 3 . Shutdowns 

1 . 3 . 1 . Precaut ions 

1 . 3 . 2 . Refue l ing shutdowns 

1 . 3 . 3 . Acc identa l scrams, rod drops, 
s e tbacks , and reverse s 

1 . 3 . 4 . Reporting reactor shutdowns 

1 . 3 . 5 . Radiation contro l measures during 
shutdowns 

1 . 3 . 6 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

1 . 4 . Annunciator Procedures 

1 . 4 . 1 . Set po ints 

1 . 4 . 2 . Location of sensors 

1 . 4 . 3 . Correct ive a c t i o n 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. INSTRUMENTATION AND CONTROL 

2 . 1 . Control System 

2 . 1 . 1 . Relaying and switching equipment 

1 . Operator requests 
2 . Automatic requests 
3 . Mode 1, s t a r t 
4 . Mode 1, run 
5 . Mode 2 

6 . Mode 3 
7 . Rod actuate switch 
8 . Rod s e l e c t o r switch 
9 . Shim computer bypass switch 

10. Key switch 

11. Start request pushbutton 
12. Run pushbutton 
13. Scram switch 
14. Scram r e s e t pushbutton 
15. Raise t e s t switch 

16. Auto process s t a r t pushbutton 
17. Stop auto process s t a r t 
18. Annunciator acknowledge and 

r e s e t pushbuttons 
19. Evacuation horn stop 

pushbutton 

20. Evacuation horn pushbutton 
21. Mode s e l e c t o r switch 
22. Shim cy l inder i n h i b i t 

pushbutton 
23. Shim cy l inder i n h i b i t r e s e t 

pushbuttons 
24. Safe ty t e s t pushbuttons 

2 . 1 . 2 . Shim p l a t e s , d r i v e s , and dr ive 
motor 

1 . Shim p l a t e coupl ings 
2 . Shim p l a t e extens ion tubes 

and p i s tons 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. INSTRUMENTATION AND CONTROL ( c o n t . ) 

3 . Shock absorbers 
4 . Seat swi t ches 
5 . Scram l a t c h mechanism 
6 . Drive rods 
7 . Snubber assembly 

8 . Coincidence magnet 
9 . Clutch swi tch 

10. Release and response swi tches 
11. Push-rod r e l e a s e spr ing 
12. A c c e l e r a t i o n spr ing assembly 

13. Reclutch spr ing 
14. Lead screw 
15. Gearbox and shim motor 
16. Drive rod s e a l housing and 

l u b r i c a t i o n 

17. I n s e r t and withdraw l i m i t 
swi tches 

18. I n s e r t a i r motor 
19. P o s i t i o n t r a n s m i t t e r s and 

asymmetry pot 

2 . 1 . 3 . Shim and r e g u l a t i n g c y l i n d e r 

1 . Shim c y l i n d e r lock nut and screw 
2 . Shim c y l i n d e r dr ive rod 
3 . Lead screw and p lat form drive 
4 . Shim motor 
5 . Servo motors and d i f f e r e n t i a l 

v e l o c i t y adder 
6 . Shim d r i v e l i m i t swi tches 
7. Servo l i m i t s w i t c h e s 
8 . P o s i t i o n t r a n s m i t t e r s and 

asymmetry pot 
9 . Drive rod s e a l housing 

2 . 1 . 4 . Normal, abnormal, and emergency 
procedures r e l a t e d to above i tems 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. INSTRUMENTATION AND CONTROL ( c o n t . ) 

2 . 2 . Servo System 

2 . 2 . 1 . System d e s c r i p t i o n 

1. I o n i z a t i o n chamber 
2 . Flux a m p l i f i e r and r e s e t 

mechanism 
3 . Afterheat computer 
4 . Heat power computer and sensors 
5 . Flux rate network 

6 . Power demand s i g n a l s 
7. Flow demand clamp 
8 . Servo motors 
9 . D i f f e r e n t i a l v e l o c i t y adder 

10. Regulating drive mechanism 
11. Limit switches 

2 . 2 . 2 . Auxi l iary contro l f ea tures 

1 . Servo i n h i b i t 
2. Group shim withdraw i n h i b i t 

matrix 
3 . 2 /3 servo error 
4 . Withdraw error in s t a r t permit 

2 . 2 . 3 . System readouts and manual 
contro l 

1. Reset f l u x and heat power 
2 . D i f f e r e n t i a l temperature 
3 . PDP 11/60 computer data 

c o l l e c t i o n and computations 
4 . Heat power meter module 

5 . Reset f l u x i n d i c a t i o n , f l u x 
a m p l i f i e r , and chamber vo l tage 
module 

6 . Servo motor speed i n d i c a t i o n s 
7 . Servo demand dr ive module 
8 . Fast t r i p comparators 
9 . Regulating rod p o s i t i o n 

i n d i c a t i o n s 

TrainerCa!) Date Trainee Date 



c-l-22 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . INSTRUMENTATION AND CONTROL ( c o n t . ) 

10. Group demand c o n t r o l switch 
( S - l l ) 

11. Ind iv idua l channel demand 
pushbuttons 

12. Servo demand i n d i c a t i o n s 
13. Demand l i m i t l i g h t s 

14. I o n i z a t i o n chamber p o s i t i o n 
adjustment c o n t r o l s 

15. Servo "ON" i n d i c a t i o n 
16. Annunciators 

2 . 2 . 4 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

2 . 3 . Wide-Range Counting Channels 

2 . 3 . 1 . System d e s c r i p t i o n 
1. F i s s i o n chamber and drive 

system 
2. Pulse a m p l i f i e r , d i scr iminator 

and count ra te meters 
3 . Servo demand and error output 

a m p l i f i e r 
4 . Drive motor, tachometer, l i n e a r 

potent iometer , p o s i t i o n i n d i -
ca tor and func t ion generator 

5 . Count rate t r i p comparator 
6 . Power i n d i c a t i o n and t r i p 

comparators 
7. D i f f e r e n t i a t o r and period 

i n d i c a t i o n s 
8 . Period t r i p comparators 

2 . 3 . 2 . Auxi l iary c o n t r o l f ea tures 

1. Count rate conf idence 
2. "Sag" t r i p comparator 
3. Period i n h i b i t 
4 . Period reverse 
5 . I n f i n i t e period run permit 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. INSTRUMENTATION AND CONTROL ( c o n t . ) 

2 . 3 . 3 . System readouts and manual c o n t r o l s 

1. Power recorder 
2 . Period recorder 
3 . Power i n d i c a t o r 
4 . Log count -ra te i n d i c a t o r 
5 . Chamber p o s i t i o n i n d i c a t o r s 
6 . Period i n d i c a t o r 

7 . "Channel t e s t " pushbuttons 
8 . Scalar assembly 
9 . Pulse a m p l i f i e r and count -ra te 

meter module 
10. Linear count -ra te meter module 
11. F i s s i o n chamber p o s i t i o n 

c o n t r o l s and readouts 
12. Annunciators 

2 . 3 . 4 . Normal, abnormal, and emergency 

procedures r e l a t e d t o above items 

2 . 4 . Sa fe ty System 

2 . 4 . 1 . System d e s c r i p t i o n 

1 . Auxi l iary contro l a c t i o n 
2 . Mode s e l e c t i o n 3 . Slow scram 
4 . Fast scram 

a. Heat power 
b. Flux rate 
c . F l u x / f l o w r a t i o 
d. Inlet temperature 
e . Low-low f low 
f. System pressure 
g. FFED 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . INSTRUMENTATION AND CONTROL ( c o n t . ) 

2 . 4 . 2 . O n - l i n e system t e s t s 

1 . Chamber add 
2 . Current ramp 
3 . Rate t e s t 
4 . Temperature measurement systems 
5 . Flow measurement systems 
6 . System pressure 
7 . Radiat ion measurement 

systems 
8 . F l u x / f l o w r a t i o 

2 . 4 . 3 . System readouts and c o n t r o l s 

1 . Reset f l u x and heat power 
2 . F l u x / f l o w r a t i o and system f low 
3 . I n l e t temperature 
4 . O u t l e t temperature 
5 . Magnet current a m p l i f i e r output 
6 . Heat power meter module 
7 . Rese t f l u x meter module 

8 . Reset g a i n 
9 . FFED f l u x percent meter 

10. Fas t t r i p comparators 
11 . Logic "OR" module 
12 . Console c o n t r o l s 
13 . Annunciators 

2 . 4 . 4 . A u x i l i a r y c o n t r o l s and s e t p o i n t s 

1 . Reverse reques t s 
2 . Slow scram reques t s 
3 . Fast scram r e q u e s t s 

2 . 4 . 5 . Normal, abnormal, and emergency 
procedures r e l a t e d to above i tems 

Trainer(8) Date ffilriee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . INSTRUMENTATION AND CONTROL ( c o n t . ) 

2 . 5 . Process Instrumentat ion 

2 . 5 . 1 . Bui ld ing r a d i a t i o n and contamination 
monitoring equipment 

1. Portable r a d i a t i o n d e t e c t i n g 
equipment 

2 . Radiat ion warning and 
communication system 

3 . Gaseous waste monitoring 
equipment _ 

4 . Liquid waste monitoring 
equipment 

2 . 5 . 2 . Process r a d i a t i o n monitors 

1 . Fuel c ladding f a i l u r e d e t e c t o r 
2 . Primary cleanup system 

r a d i a t i o n monitor 
3 . Reactor pools e f f l u e n t rad ia t ion 

monitor 

4 . Pool cleanup system r a d i a t i o n 
monitor 

5 . Secondary system rad ia t ion 
monitor 

6 . Primary deaerator rad ia t ion 
monitors 

2 . 5 . 3 . Process c o n t r o l l e r s 

1 . PRC-127 
2 . FCV-377A c o n t r o l l e r 
3 . FCV-377 c o n t r o l l e r 
4 . TIC-330 c o n t r o l l e r 
5 . LCT-214 

6 . FIC-325 
7 . ApHC-331 
8 . LCT-454 
9 . LCT-202 

10. ApHC-1200 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . STORAGE, REACTOR, AND POOL WORK 

3 . 1 . Fuel Storage 

3 . 1 . 1 . Storage and inspec t ion of new 
elements 

3 . 1 . 2 . Storage of i rrad ia ted elements 
1. Clean pools 
2. Reactor Pools 

3 . 1 . 3 . In-pool work procedures 
1. Precautions 
2. I n s e r t i o n of new f u e l elements 

in to pool 
3 . Transfer of f u e l elements in 

the pools 
4 . Removal of pool gate from seat 
5 . I n s e r t i o n of pool gate in to 

i t s seat 

3 . 1 . 4 . Normal, abnormal, and emergency 
procedures re la ted to above items 

3 . 2 . In-Core Work 

3 . 2 . 1 . Procedures 

1. Precautions 
2. Disconnect hydraul ic tube U-bend 
3 . Removal of hydraul ic tube 

i n - p i l e s e c t i o n 
4 . Removal of the target bundle 

and tower s tructure assembly 

5 . Flow measurement systems 
6 . Remove the inner f u e l element 
7. Remove the inner shroud 
8 . Remove the outer f u e l element 
9 . I n s e r t i o n of the outer f u e l 

element 
10. Replace the inner shroud 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. STORAGE, REACTOR, AND POOL WORK ( c o n t . ) 

11. I n s e r t i o n of the inner fue l 
element 

12. Replace the targe t bundle 
and tower s t ruc ture 

13. Replace the quick-opening hatch 
14. Replace hydraul ic tube i n - p i l e 

s e c t i o n 

15. Replace the hydraul ic tube 
U-bend 

16. Remove the contro l p l a t e s 
17. Replacement of the control 

p l a t e s 
18. Removal of the r e f l e c t o r and 

track assembly 
19. Replacement of the r e f l e c t o r 

and track assembly 

3 . 2 . 2 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items_ 

4 . RESEARCH FACILITIES 

4 . 1 . Beam Tubes 

4 . 1 . 1 . Purpose of the beam tubes 

4 . 1 . 2 . Type of experiments and 
experimenters involved 

4 . 1 . 3 . Beam tube coolant flow 

4 . 1 . 4 . Procedures 

1. Precautions 
2. High pressure coolant 
3 . Low pressure coolant 

4 . 1 . 5 . Routine checks 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . RESEARCH FACILITIES ( c o n t . ) 

4 . 1 . 6 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

4 . 2 . Target 

4 . 2 . 1 . Purpose of the f a c i l i t y 

4 . 2 . 2 . General d e s c r i p t i o n 

4 . 2 . 3 . Procedures 

1. Precautions 2 . Working the targe t 
3 . Working peripheral t arge t s 

4 . 2 . 4 . Normal, abnormal, and emergency 

procedures re la ted to above items 

4 . 3 . Engineering F a c i l i t y Procedures 

4 . 3 . 1 . EF-2 f low monitoring 

4 . 3 . 2 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

4 . 4 . Hydraulic Rabbit F a c i l i t y 

4 . 4 . 1 . Rabbit i n s e r t i o n and removal 

4 . 4 . 2 . Loading s t a t i o n O-ring replacement 
4 . 4 . 3 . Normal, abnormal, and emergency 

procedures re la ted to above items 

4 . 5 . HFIR-TRU Hydraulic Rabbit Transfer F a c i l i t y 

4 . 5 . 1 . Flow path, va lv ing 

4 . 5 . 2 . In ter locks 

4 . 5 . 3 . Normal, abnormal, and emergency procedures re la ted to above items 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . COOLING SYSTEMS 

5 . 1 . Reactor Primary Coolant System 

5 . 1 . 1 . Flow path 

1 . Normal f low rate 
2 . Total c a p a c i t y of system 

5 . 1 . 2 . Pumps 

1 . Capacity 
2 . Type 
3 . Main ac motor 
4 . dc pony motor 
5 . Power sources 
6 . Motor bear ing coo lant 

7 . Gland s e a l water f low 

a . Source 
b . Normal pressure in each 

compartment 
c . Flow rate through each 

compartment 
d . Seal water heat exchanger 

8 . I&C 

a . ac-motor-winding tempera-
ture i n d i c a t o r and alarms 

b . ac-motor-bearing tempera-
ture and alarms 

c . ac-motor-current i n d i c a t o r 
d . dc-pony-motor-current 

i n d i c a t o r 
e . high and low dc pony motor 

current alarms 
f . Pump s e l e c t o r switch 
g . Seal water f l ow monitoring 

1 . Flow i n d i c a t o r 
2. Low f low alarm 
3 . High and low e x i t 

pressure alarm 

h . Vibrat ion swi tches 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . COOLING SYSTEMS ( c o n t . ) 

5 . 1 . 3 . Heat exchangers 

1. Heat t r a n s f e r capac i ty 
2. Heat exchanger c e l l coo l ing 

1 . Purpose 
2 . High temperature alarm 
3 . Type of c o o l e r s 

3 . Pump and heat exchanger 
i s o l a t i o n v a l v e s 

5 . 1 . 4 . Reactor v e s s e l 

1. Vent 
2. Vesse l vacuum break 

5 . 1 . 5 . Pressure s a f e t y va lves 

1. Set points 
2. Flow paths 

5 . 1 . 6 . S tra iner 

1. S tra iner AP 
2. S ize mesh 

5 . 1 . 7 . Pres sur i zer pumps (PU-4A and 
PU-4B) 

1. Standby-res tart f ea ture 
2. Variable speed dr ive 
3 . Variable speed dr ive c o o l i n g 

water 
4 . Discharge f low paths 

a. Primary pump seals 
b. Hot water injection system 
c. Shim plate drive seals 
d. Reactor inlet header 
e. Flow measurement (FE-216) 
f. Flow switches 

TrainerCa!) Date Trainee Date 



c-l-31 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . COOLING SYSTEMS ( c o n t . ) 

5 . Source of water to pumps 

6 . I&C 

a. Pump speed i n d i c a t o r 
b. Pump speed c o n t r o l l e r 
c . Pump s e l e c t o r switch 
d. Motor current ind ica tor 
e . Pump d i scharge temperature 

i n d i c a t o r 
f . Low f low switch 
g . Low f low alarm 

7 . Power source 

5 . 1 . 8 . Auxi l iary p r e s s u r i z e r pump (PU-11) 

1 . Purpose _ 
2 . Capacity _ 
3 . Automatic s t a r t f ea ture _ 
4 . Remote s top f ea ture _ 
5 . Type of pump _ 
6 . Power source 

5 . 1 . 9 . I&C 

1. Temperature monitoring 

a. Vesse l o u t l e t temperature 
b. Vesse l i n l e t temperature 
c . Heat exchanger o u t l e t 

temperature 
d. Hot water i n j e c t i o n system 

2 . Pressure monitoring 

a. Vesse l i n l e t pressure 
b. Vesse l AP 
c . Pump discharge pressure 
d. Pump suc t ion pressure 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5. COOLING SYSTEMS (cont.) 

3. Flow monitoring 

1. Venturi 

4. Radiation monitoring 

1. Cladding failure detector 
2. Gross gamma monitor 
3. Faulty fuel element 

detector 

5. pH control system 

5.1.10. Procedures 

1. Precautions 
2. Pressurize the system 
3. Establish primary coolant flow 
4. Shut down the primary coolant 

system 
5. Depressurize the system 
6. Switch primary pump during 

operation 

5.1.11. Routine checks 

5.1.12. Normal, abnormal, and emergency 
procedures related to above items 

5.2. Primary Cleanup System 

5.2.1. Flow paths 

1. Normal 
2. Alternates 

5.2.2. Letdown valves 

1. Purpose 
2. Controller 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5. COOLING SYSTEMS (cont.) 

5.2.3. Block valves 

1. Purpose 
2. Controller 

5.2.4. 90-second holdup tank 

5.2.5. Deaerator 

1. Purpose 
2. Water level controller 
3. Condenser 
4. Steam-operated vacuum ejectors 
5. I&C 

a. High water leve1 alarm 
b. Very high water level 

alarm and control action 
(overflow) 

c. Low water level alarm and 
control action 

d. High pressure alarm 
e. Water level indicator 

f. Primary cleanup pumps 
(PU-2A and PU-2B) 
(1) Pumping capacity 

g. Prefilters 
h. Deraineralizers 
i. After filters 

j. Head tank 
(1) Level controller 
(2) Low water level alarms 

and control actions 
(3) Makeup water 
(4) Level indicator 

k. pH control system 
1. Resin disposal system 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . COOLING SYSTEMS ( c o n t . ) 

m. Procedures 
(1 ) Precaut ions 
(2) Place the system ia 

normal s e r v i c e 
(3) Shut down the primary 

cleanup system 
(4) Bypassing equipment in 

the cleanup room 
(5) Regeneration of primary 

cleanup deminera l izers 
(6 ) F i l t e r c l ean ing 
(7) Backwash c a t i o n while 

system i s in operat ion 

n. Routine checks 

5 . 2 . 6 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

5 . 3 . Pool Coolant System 

5 . 3 . 1 . Flow paths 

5 . 3 . 2 . Scrubbers 
1. High and low pool l e v e l alarms 

and contro l a c t i o n s 

5 . 3 . 3 . Pool surge tank 

1. Level c o n t r o l l e r 
2 . Low l e v e l alarm and contro l 

ac t ion 
3 . Makeup water 
4 . Overflow 
5 . Level i n d i c a t o r 

5 . 3 . 4 . Pool coolant pumps 

1 . Capacity 

5 . 3 . 5 . Pool f i l t e r 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . COOLING SYSTEMS ( c o n t . ) 

5 . 3 . 6 . Heat exchangers 

1 . Heat removal c a p a c i t y 

2 . Temperature c o n t r o l system 

5 . 3 . 7 . Conduct iv i ty and pH measurement 

5 . 3 . 8 . Flow c o n t r o l v a l v e s 

5 . 3 . 9 . Procedures 
1 . Precaut ions 
2 . Place the sys tem i n normal 

s e r v i c e 
3 . Shutdown of the pool coo lant 

loop 
4 . F i l t e r c l e a n i n g 

5 . 3 . 1 0 . Radiat ion monitoring 

5 . 3 . 1 1 . Routine checks 

5 . 3 . 1 2 . Normal, abnormal, and emergency 
procedures r e l a t e d to above i tems 

5 . 4 . Pool Cleanup System 

5 . 4 . 1 . Flow paths 

1 . Normal 

2 . A l t e r n a t e s 

5 . 4 . 2 . D e f e c t i v e element s torage racks 

5 . 4 . 3 . Deaerator 

1. Purpose 
2 . Water l e v e l c o n t r o l l e r 
3 . Condensers 
4 . Steam-operated vacuum e j e c t o r s 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5. COOLING SYSTEMS ( c o n t . ) 

5 . I&C 

a. High water l e v e l alarm 
b. Very high water l e v e l 

alarm and contro l ac t ions 
c . Low water l e v e l alarm and 

contro l a c t i o n s 
d. High pressure alarm 
e . Water l e v e l ind ica tor 

5 . 4 . 4 . Pool cleanup pumps (PU-7A and -7B) 

1. Pumping capac i ty _ 

5 . 4 . 5 . P r e f i l t e r _ 

5 . 4 . 6 . D e m i n e r a l i z e r / f i l t e r 

1. Regeneration _ 
2. Cleaning 

5 . 4 . 7 . Recycle pump 

5 . 4 . 8 . A f t e r f i l t e r 

5 . 4 . 9 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

5 . 5 . Secondary Water System 

5 . 5 . 1 . Purpose 

5 . 5 . 2 . Flow paths 

5 . 5 . 3 . Flow ra tes 

5 . 5 . 4 . Cooling 

1. Heat d i s s i p a t i o n capacity 
2. Basin capac i ty 
3 . Fans 
4 . Tower bypass 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5. COOLING SYSTEMS ( c o n t . ) 

5 . 5 . 5 . Secondary water pumps 

1. Main pumps (PU-6A, -6B, -6C) 

a . Capacity 
b. Power source 

2 . Auxi l iary power (PU-14) 

a . Low speed winding 
b. High speed winding 
c . Power source 

5 . 5 . 6 . Water d i s t r i b u t i o n 

1. TRU 
?., O&M b u i l d i n g 
3 . C h i l l e r 
4 . Pool heat exchangers 
5 . Deaerators condensers 
6 . Primary heat exchangers 
7. Heat exchanger c e l l un i t 

coo lers 
8 . Pump s e a l coolant heat 

exchangers 
9 . Slowdown 

5 . 5 . 7 . Potable water makeup 

5 . 5 . 8 . I&C 

1. Flow elements (FE-310) 
2. Slowdown contro l 
3 . Flow control va lves (FCV-377 

and FCV-377A) 
4 . pH contro l system 

a. Su l fur ic acid stora&w tank 
b. Acid metering pumps 
c . Acid mixer 
d. pH meter ApHE-331 
e . pH meter ApHE-334 
f . High and low pH alarms 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5. COOLING SYSTEMS ( c o n t . ) 

5 . Corrosion i n h i b i t o r 
6 . Water temperature control system 
7. Water temperature alarms 
8. Radiation monitor 
9. Flow element (FE-300) 

10. Auxi l iary pump switch o f f alarm 
11. Basin l e v e l c o n t r o l l e r and alarm 

5 . 5 . 9 . Procedures 
1. Precautions 
2. Circulate secondary water 
3 . Adjust blowdown flow 
4 . Chemical treatment 
5. De- i c ing the cool ing tower 
6. Cleaning screens 
7. F i l l i n g and draining of bas in 

bays 

5 . 5 . 1 0 . Normal, abnormal, and emergency 
procedures re lated to above items 

5 . 6 . F i l l and Drain System 

5 . 6 . 1 . Purpose 

5 . 6 . 2 . Flow paths 

5 . 6 . 3 . Underground pool water storage 
tank 

5 . 6 . 4 . Underground primary water 
storage tank 

5 . 6 . 5 . Storage tank l e v e l ind ica tors 

5 . 6 . 6 . Procedures 
1. Precautions 
2. Drain water from pools to the 

s torage tank 
3. F i l l pools from the storage tank 
4 . Drain primary system t o storafe 

tank 
5 . F i l l primary system from storage 

tank 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . COOLING SYSTEMS ( c o n t . ) 

5 . 6 . 7 . Routine checks 

5 . 6 . 8 . Normal, abnormal, and emergency 

procedures re la t ed to above items 

5 . 7 . Misce l laneous Procedures 

5 . 7 . 1 . Drain and f i l l primary s ide of primary heat exchangers 

5 . 7 . 2 . Drain and f i l l secondary s i d e of 
primary heat exchangers 

5 . 7 . 3 . Venting of a i r from 
water/ instrument l i n e s 

5 . 7 . 4 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

5 . 8 . Hot-Water I n j e c t i o n System 

5 . 8 . 1 . Purpose 

5 . 8 . 2 . Flow path 

5 . 8 . 3 . Expected response of readouts 

5 . 8 . 4 . Normal, abnormal, and emergency procedures re la t ed to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

6. CONTAINMENT: HEATING, VENTILATING, AND AIR CONDITIONING 

6 . 1 . SBHE System 

6 . 1 . 6 . Purpose of the system 

6 . 1 . 2 . Technica l s p e c i f i c a t i o n 
l i m i t a t i o n s 

6 . 1 . 3 . Air f low paths 

6 . 1 . 4 . Stack fans 

1 . S t a n d b y - s t a r t f e a t u r e 
2 . Fan c o n t r o l s and l i g h t s 

6 . 1 . 5 . F i l t e r p i t s and ducts 

1 . Type of f i l t e r s and purpose 
of each type 

2 . F i l t e r Ap - normal and abnormal 
3 . S h i e l d i n g 
4 . Valving 

6 . 1 . 6 . I&C 

1 . Low f low alarms and automatic 
ac t i o n s 

2 . Bu i ld ing APs 
3 . Fresh a i r in take dampers 
4 . Radiat ion monitoring 

6 . 1 . 7 . Procedures 

1 . Precaut ions 
2 . Place the system i n s e r v i c e 
3 . Annunciator procedures 
4 . Act ion on normal power outages 
5 . Act ion on l o s s of f low in the 

duct s 
6 . F i l t e r replacement 
7 . Routine checks 

6 . 1 . 8 . Normal, abnormal, and emergency 
procedures r e l a t e d to above i tems 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. EMERGENCY SYSTEMS 

7 . 1 . Emergency Equipment 

7 . 1 . 1 . D i e s e l e l e c t r i c genera t ion and 
d i s t r i b u t i o n system 

1. Purpose of systems 

2. Normal-emergency system No. 1 

a . D i e s e l engine 
b . S t a r t i n g b a t t e r y 
c . Bat tery charger 
d. Generator 
e . Controls & ins trumentat ion 
f . Fuel o i l supply system 
g . Switchgear t r i p p i n g 

sequence 
h . Loads on generator 
i . B u i l d i n g l i g h t i n g system 

t e s t load 

3 . Normal-emergency system No. 2 

a . D i e s e l engine 
b . Air -operated s t a r t i n g motor 
c . Air compressor and r e c e i v e r 
d . Generator 
e . Controls & ins trumentat ion 
f . Fuel o i l supply system 
g . Switchgear t r i p p i n g 

sequence 
h . Loads on generator 
i . B u i l d i n g l i g h t i n g system 

t e s t load 

4 . l&C 

a . Operating mode s e l e c t o r 
swi tch 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. EMERGENCY SYSTEMS ( c o n t . ) 

^ Ujnorranl operat ing condi -

mfflperature 
(2) Low l u b r i c a t i n g o i l 

pressure 
(3 ) Engine overapeed 
(4 ) Very low l u b r i c a t i n g 

o i l pressure 
(5) Overcranking 

5 . Procedures 

a . Precautions 
b. Test ing the norma1-

emergency systems 
c . Load t e s t i n g the d i e s e l 

generators 
d. Return to normal operat ion 

a f t e r a normal power outage 

7 . 1 . 2 . Battery-powered pony motors 

1. Purpose 
2. Operational l i m i t a t i o n s 
3 . Motors 
4 . B a t t e r i e s 
5 . Battery chargers 

6 . I&C 
a. High and low current 

annunciators 
b. Pony motor metering 

cabinet 
c . Shunt load t e s t c i r c u i t 
d. Floating charge rate 
e . Freshening charge rate 
f . Charge f a i l u r e and dc 

ground annunciators 
g . Spare battery charger 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. EMERGENCY SYSTEMS ( c o n t . ) 

7. Procedures 

a . Precautions 

b. Pony motor performance t e s t 

8. Routine checks 

7 . 1 . 3 . Instrument b a t t e r i e s 

1. Purpose 
2. Operational l i m i t a t i o n s 
3 . B a t t e r i e s 
4 . Battery chargers 
5 . Power d i s t r i b u t i o n 
6 . 120-V noninterrupt ive power 
7. 125-V dc power 
8 . I&C 

a. Charger f a i l u r e and dc 
ground annunciators 

b. F loat ing charge rate 
d. Freshening charge rate 

9 . Procedures 
a. Precautions 
b. Recharging the b a t t e r i e s 

a f t e r a normal power outage 

7 . 1 . 4 . Auxi l iary pres sur i zer pump 

1. Purpose 
2. Operational l i m i t a t i o n s 
3 . Pumping capaci ty 
4 . I&C 

a. Pump control 
b. Automatic s t a r t feature 
c . "Control Switch Off" 

annunciator 

5 . Procedures 

a. Precautions 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. EMERGENCY SYSTEMS ( c o n t . ) 

b. Test ing the operat ion of 
the pump 

6 . Routine checks 

7 . 1 . 5 . Auxi l iary secondary coolant pump 

1. Purpose 
2. Operational l i m i t a t i o n s 
3 . Two-speed motor windings 
4 . Pumping capaci ty 

5 . I&C 

a. Pump contro l 
b. "Control Switch Off" 

annunciator 
c . Automatic s t a r t feature 
d. Cooling tower bypass va lve 

6 . Procedures 
a . Precautions 
b. Tes t ing the operat ion of 

the pump 

7. Routine checks 

7 . 1 . 6 . Normal, abnormal, and emergency 
procedures re la ted to above items 

7 . 2 . F ire P r o t e c t i o n Systems 

7 . 2 . 1 . Cooling tower, coo l ing tower 
equipment b u i l d i n g , and e l e c t r i c a l 
bu i ld ing f i r e alarms (Master Box 
No. 1, Code 843) _ 

1. Dry-pipe spr ink ler system 

2. Fire alarm d e t e c t o r s 

a. Water f low switch 
b. Heat d e t e c t o r s 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. EMERGENCY SYSTEMS ( c o n t . ) 

3 . Cooling tower fan shutdown 
4 . Relay R-60 and R-61 manual 

r e s e t and bypass 
5 . Trouble b e l l 

/ . 2 . 2 . Reactor b u i l d i n g f i r e alarm 
(Master Box No. 2, Code 842) 

1 . P r e - a c t i o n s p r i n k l e r oystem 
^ i r e a l a rm d e t e c t o r s * 
n Water f low switch * 
b. Heat d e t e c t o r s 

3 . FN-5 and UV-1 (Room G-12) 
shuLuown 

4 . Hose c a b i n e t s 
5 . Portable e x t i n g u i s h e r s 
6 . Trouble b e l l 

7 . 2 . 3 . O f f i c e and maintenance b u i l d i n g 
f i r e alarm (Master Bo,. No. 3 , 
Code 841) 

1. Wet-pipe spr -nk ler system 
2. Water f low switch actuated f i r e 

alarm 
3 . Trouble b e l l 

7 . 2 . 4 . Master Box No. 4 , trouble alarm 
(Code 8422) 

7 . 2 . 5 . Power supply 

1. Bat tery 
2. Bat tery charger 

7 . 2 . 6 . Normal, abnormal, and emergency 
procedures r e l a t e d to above i tems 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7 . EMERGENCY SYSTEMS (cont.) 

7 . 3 . Evacuation Procedures 

7 . 3 . 1 . Emergency d i r e c t o r and a l t e r n a t e s 

7 . 3 . 2 . Laboratory emergency i n s t r u c t i o n s 

7 . 3 . 3 . Laboratory evacuat ion - emergency 
o u t s i d e the HFIR area 

7 . 3 . 4 . Local area evacuat ion - emergency 
in the HFIR b u i l d i n g 

7 . 3 . 5 . Bu i ld ing evacuat ion - emergency 
in the HFIR b u i l d i n g 

7 . 3 . 6 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above items 

7 . 4 . Radiat ion - Contamination Emergencies 

7 . 4 . 1 . F i s s i o n product r e l e a s e - d i r e c t 
i n d i c a t i o n 

7 . 4 . 2 . F i s s i o n product r e l e a s e - i n d i r e c t 
i n d i c a t i o n 

7 . 4 . 3 . Immediate s t e p s t o take upon a 
f i s s i o n product r e l e a s e 

7 . 4 . 4 . D e f e c t i v e element movement 

7 . 4 . 5 . D e f e c t i v e element d i s p o s a l 

7 . 4 . 6 . Decontamination 

7 . 4 . 7 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. EMERGENCY SYSTEMS ( c o n t . ) 

7 .5 . Radiation Warning and Communication System 

7 . 5 . 1 . Monitrons 

7 . 5 . 2 . CAMs 

7 . 5 . 3 . Control room readout 

7 . 5 . 4 . Normal, abnormal, and emergency 

procedures related to above items 

7 .6 . Poison I n j e c t i o n System 

7 . 6 . 1 . Precautions 

7 . 6 . 2 . In jec t ion of poison 

7 . 6 . 3 . System t e s t 

7 . 6 . 4 . Normal, abnormal, and emergency 

procedures re lated to above items 

7 . 7 . Emergency Secondary Cooling 

7 . 7 . 1 . Source of water 

7 . 7 . 2 . Testing the system 

7 . 7 . 3 . Normal, abnormal, and emergency procedures related to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

8. WASTE SYSTEMS 

8 . 1 . Process Waste System 

8 . 1 . 1 . Purpose 

8 . 1 . 2 . A c t i v i t y ranges 

8 . 1 . 3 . Flow paths 

8 . 1 . 4 . C o l l e c t i o n system 

1. Floor drains 

2. Experiment drains 

8 . 1 . 5 . Process waste drainage sump 

1. Steam e j e c t o r s 2 . Level c o n t r o l l e r 3 . Level alarm 

8 . 1 . 6 . Valve box No. 3 

1. FCV-700 and FCV-701 
2. Monitor box No. 2 

a . Flow element 
b. Proport ional sampler 
c . Radiation monitor 
d . Radiation alarms 

8 . 1 . 7 . Valve box No. 2 

1. FCV-703A and FCV-703B 

8 . 1 . 8 . Valve box No. 1 

1. FCV-702A and FCV-702B 
2. Monitor box No. 1 

a . Flow element 
b. Proport ional sample 
c . Radiation monitor 
d . Radiation alarms 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

8. WASTE SYSTEMS ( c o n t . ) 

8 . 1 . 9 . Retension ponds 

8 . 1 . 1 0 . Pumping s t a t i o n 

3 . 1 . 1 1 . Procedures 

1. Precautions 
2. Place the system in s erv i ce 
3 . Normal operat ion 

8 . 1 . 1 2 . Routin® checks 

8 . 1 . 1 3 . Normal, abnormal, and emergency 
procedures re lated to above items 

8 . 2 . Intermediate-Level Waste System 

8 . 2 . 1 . Purpose of the system 

8 . 2 . 2 . A c t i v i t y l e v e l s 

8 . 2 . 3 . Flow paths 

8 . 2 . 4 . C o l l e c t i o n system 

1. Experiment drains 
2. Equipment drains 
3 . HOG drains 
4 . FCV-700 " 

8 . 2 . 5 . Waste s torage and accessory 
equipment 

1. ILW storage tank 

a . Capacity 
b. Level element 
c . Level switch 
d. Level recorder 

2. Transfer pumps 

a . Purpose 

3 . Sampling s t a t i o n 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

8. WASTE SYSTEMS ( c o n t . ) 

8 . 2 . 6 . Procedurea 
1. Precautiona 
2. Normal operat ion 
3. Pumping procedures 
4 . Neutra l i ze the wa8te with NaOH 

8 . 2 . 7 . Routine checka 

8 . 2 . 8 . Normal, abnormal, and emergency 

procedures re la t ed to above items 

8 . 3 . Hot Off-Gas Systems (CHOG and OHOG) 

8 . 3 . 1 . Purpose of system 

8 . 3 . 2 . Flow paths 

8 . 3 . 3 . C o l l e c t i o n system 
1. Experiment vents 
2. Equipment vents 

8 . 3 . 4 . Stack fans 
1. Fan c o n t r o l s and l i g h t s 
2. Standby-start f ea ture 

8 . 3 . 5 . F i l t e r p i t and ducts 

1. Type of f i l t e r s and purpose 
of each 

2. F i l t e r AP - c l ean and d i r t y 
3. Sh ie ld ing 
4 . Standby compartment 

8 . 3 . 6 . I&C 

1. HOG vacuum low alarms 
2. Standby fan s t a r t alarms 
3 . Radiation monitoring 
4 . Vacuum i n d i c a t o r s in the 

contro l room 
5. Vacuum i n d i c a t o r s in the fan 

shed 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

8. WASTE SYSTEMS ( c o n t . ) 

8 . 3 . 7 . Procedures 

1. Operational l i m i t a t i o n s 
2. Place the system in s e r v i c e 
3 . Switch fans from standby to run 
4 . Switch the center f i l t e r 

compartment i n t o s e r v i c e 
5 . Removal of systems from serv i ce 

8 . 3 . 8 . Action on an outage of normal 
powe r 

8 . 3 . 9 . Action on l o s s of vacuum in HOG 
ducts 

8 . 3 . 1 0 . Routine checks 

8 . 3 . 1 1 . Normal, abnormal, and emergency 
procedures re la t ed to above items 

9 . ON-SITE UTILITIES 

9 . 1 . Process Water System 

9 . 1 . 1 . Source of water 

9 . 1 . 2 . Flow path 

9 . 1 . 3 . Separation from potable water 

9 . 1 . 4 . I&C 

1. Pressure i n d i c a t o r s 

9 . 1 . 5 . Procedures 

1 . Place the system in s e r v i c e 
2. Normal operat ion 
3 . Remove the system from s e r v i c e 

9 . 1 . 6 . Normal, abnormal, and emergency 
procedures re la t ed to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES (cont.) 

9 . 2 . Potable Water System 

9 . 2 . 1 . Source of water 

9 . 2 . 2 . F i r e water loop 

9 . 2 . 3 . Metering 

1 . O&M b u i l d i n g 
2 . E l e c t r i c a l b u i l d i n g 
3 . Cool ing tower area 

9 . 2 . 4 . Uses of potab le water 

9 . 2 . 5 . I&C 

1 . Pressure moni tor ing 

9 . 2 . 6 . Normal, abnormal, and emergency 

procedures r e l a t e d t o above items 

9 . 3 . P lant Demineral ized-Water Sy3t->m 

9 . 3 . 1 . Purpose of system 

9 . 3 . 2 . Flow path 

9 . 3 . 3 . P lant d e m i n e r a l i z e r 
1 . Capacity 
2 . Automatic r e g e n e r a t i o n 

9 . 3 . 4 . Demineral ized water s torage tank 

1 . Capaci ty 
2 . Level c o n t r o l l e r 
3 . Level i n d i c a t o r 
4 . Level alarms 

9 . 3 . 5 . Demineral ized water pumps 

9 . 3 . 6 . I&C 

1 . Conduct iv i ty s e n s o r 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

9 . 3 . 7 . Procedures 

1. Precautions 
2. Place the system in s erv i ce 
3 . Regeneration of the 

demineral izer 
4 . Plac ing the demineral izer in 

s e r v i c e a f t e r standing i d l e 
5 . Removing the system from s e r v i c e 

9 . 3 . 8 . Routine checks 

9 . 3 . 9 . Normal, abnormal, and emergency 
procedures re la t ed to above items 

9 . 4 . Chi l led Water System 

9 . 4 . 1 . Purpose of system 

9 . 4 . 2 . Flow path 

9 . 4 . 3 . C h i l l e r un i t 

1. Motor-compressor assembly 
2. Condenser 
3 . Economizer 
4 . Cooler 
5 . Control system 

a . Automatic shutdown f ea tures 

9 . 4 . 4 . Chi l led water pumps 

9 . 4 . 5 . Chemical feeder 

9 . 4 . 6 . Expansion tank 

9 . 4 . 7 . Normal, abnormal, and emergency 
procedures re la ted to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

9 . 5 . Acid and Caustic Systems 

9 . 5 . 1 . N i t r i c acid 

1. Uses 
2. Storage tank 
3. Day tank 
4 . N i t r i c acid pump 

5. Procedures 

a. Precautions 
b. F i l l the n i t r i c acid 

storage tank 
c . F i l l the n i t r i c acid 

day tank 

6 . Routine checks 

9 . 5 . 2 . Caustic 

1. Uses 
2. Storage tank 
3. Day tank 
4 . Steam trac ing 

5 . Procedures 

a . Precautions 
b. F i l l the caus t i c s torage 

tank 

c . F i l l the caus t i c day tank 

6 . Routine checks 
9 . 5 . 3 . Su l fur ic acid 

1. Uses 
2. Storage tank 
3 . Acid mixer 
4 . Metering pumps 

TrainerCa!) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

5 . Procedures 

a . Precautions 
b. F i l l the s u l f u r i c acid 

storage tank 

6 . Routine checks 

9 . 5 . 4 . Normal, abnormal, and emergency 
procedures re la ted i.o above items 

9 . 6 . Steam 

9 . 6 . 1 . Uses 

9 . 6 . 2 . Source 

9 . 6 . 3 . Pressure reducers 

9 . 6 . 4 . 125 ps i 

9 . 6 . 5 . 15 ps i 

9 . 6 . 6 . Procedures 

1 . Precautions 
2 . Eject water from the e l eva tor 

sump 
3 . Place process water waste sump 

e j e c t o r s in s erv ice 
4 . Place c a u s t i c tank steam 

heat ing in s erv i ce 
5 . Place c o o l i n g tower area 

trac ings in serv ice 

9 . 6 . 7 . Routing checks 

9 . 6 . 8 . Normal, abnormal, and emergency 
procedures re la ted to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9 . ON-SITE UTILITIES ( c o n t . ) 

9 . 7 . Instrument Air System 

9 . 7 . 1 . Purpose of system 

9 . 7 . 2 . Flow path 

9 . 7 . 3 . Normal a i r compressors 

1 . Dual compressors 
2 . Standby-start f e a t u r e s 
3 . After c o o l e r s 
4 . F i l t e r s 
5 . Air rece iver 

6 . Dryers 
7 . Moisture d e t e c t o r 
8 . Capacity of compressors 
9 . Capacity of dryers 

10. Cooling water supply 

9 . 7 . 4 . Emergency a i r compressor 

1 . Purpose 
2 . Capacity 
3 . Automatic s t a r t f ea ture 
4 . After coo ler 

5 . F i l t e r 
6 . Surge a i r r e c e i v e r s 
7 . Cooling water supply 
8 . Check valve 

9 . 7 . 5 . Loading and unloading v a l v e s 

9 . 7 . 6 . Air dryer regenerat ion 

9 . 7 . 7 . I&C 

1 . Standby compressor s t a r t alarm 
2 . Se lec tor switch 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES (cont.) 

3 . Running l i g h t s 
4 . High temperature alarm 
5 . Emergency a i r compressor s t a r t 

alarm 
6 . Instrument a i r pressure low 

alarms (Pane ls A, B, and c ) 

9 . 7 . 8 . Procedures 

1 . Precaut ions 
2 . P lace the system in s e r v i c e 
3 . Remove a compressor from s e r v i c e 

9 . 7 . 9 . Routine checks 

9 . 7 . 1 0 . Normal, abnormal, and emergency 

procedures r e l a t e d t o above i tems 

9 . 8 . E l e c t r i c a l Systems 

9 . 8 . 1 . Normal power system 

1 . 13.8-kV swi tch ing s t a t i o n 
a . Preferred f eeder 
b . A l t e r n a t e f ee der 
c . Automatic s w i t c h i n g from 

pre ferred to a l t e r n a t e 
d . Capacity of a l t e r n a t e 

f eeder 
e . S ix fused i n t e r r u p t e r 

swi tches 

2 . 13-8-kV d i s t r i b u t i o n 

a . One 2.4-kV transformer 
b . Four 480-V transformers 
c . lwo 120/240-V instrument 

power transformers 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

3. 2.4-kV system 

a . Zig-zag grounding 
transformer 

b . C h i l l e r compressor 
c . Pres sur i zer pumps 
d . Secondary coolant pumps 
e . Primary coolant pumps 

4 . Substat ion No. 1 (480 V) 

a . Motor contro l center "A" 
b . Motor contro l center "B" 
c . Motor contro l center "0" 

5. Substat ion No. 2 (480 V) 

a . Beam ho le power panels 
(120/240 V) 

b . Reactor bay power panels 
(120/240 V) 

c . Beam room bus duct (480 V) 
d. Experiment area bus duct 

(480 V) 
e . Motor contro l center "C" 

(480 V) 

6 . Substat ion No. 3 (480 V) 

a . Bus t i e 
b . Motor contro l center "N" 

7. Substat ion No. 4 (480 V) 

a . Bus t i e 
b . Motor contro l center "L" 
c . Motor contro l center "K" 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

9 . 8 . 2 . Normal emergency system No. 1 

1. TRU feeder (10-second de lay) 

2. Motor contro l center "G" 
(0-second de lay ) 

3 . Motor contro l center "J" 
(20-second de lay ) 

a. P-1A. 
b. P-1B 
c . P-18 
d. Beam room bus duct 
e . Experiment area bus duct 

4 . Motor control center "D" 
(20-second de lay ) 

5 . Motor contro l center "E" 
(30-second de lay ) 

6 . 226-amp south experiment area 
bus duct (40-second delay) 

9 . 8 . 3 . Normal emergency system No. 2 

1. Motor contro l center "H" 
(0-second de lay ) 

2. TRU feeder (10-second de lay) 

3. Motor control center "F" 
(20-second de lay ) 

4 . 225-amp west experiment area 
bus (30-second de lay ) 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

9 . 8 . 4 . F a i l u r e - f r e e systems 

1 . Pony motor drive system 

a. B a t t e r i e s 
b. Battery chargers 

c . Charger f a i l u r e alarms 

2 . Instrument dc power 

a . Ba t t er i e s b. Battery chargers 

c . Charger f a i l u r e alarms 

3 . Switchgear dc power 

a . B a t t e r i e s b. Battery chargers 
c . Charger f a i l u r e alarms 

9 . 8 . 5 . Instrument power s t a t i o n 

1. 13.8-kV - 120/240-V transformers 

2. Automatic transfer switches 

9 . 8 . 6 . Procedures 

1. Precautions 
2. 13.8-kV systems 
3 . 2.4-kV systems 
4 . 480-V systems 
5 . Normal emergency systems 
6 . F a i l u r e - f r e e system 
7. Instrument power 

9 . 8 . 7 . Routine checks 

9 . 8 . 8 . Normal, abnormal, and emergency 
procedures re lated to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

9. ON-SITE UTILITIES ( c o n t . ) 

9 . 9 . Communcations Systems 

9 . 9 . 1 . Intercom systems 

1. Master s t a t i o n s 

2. S t a f f s t a t i o n s 

9 . 9 . 2 . Sound-powered te lephone system 

9 . 9 . 3 . D ia l t e l ephones 

9 . 9 . 4 . P u b l i c address system 
9 . 9 . 5 . Normal, abnormal, and emergency 

procedur es r e l a t e d to above items 

10. RECORDS AND DATA ACCUMULATION 

1 0 . 1 . Daaly Report Forms 

1 0 . 1 . 1 . Hourly readings 

1 0 . 1 . 2 . Accumulated instrument power 

1 0 . 1 . 3 . S h i f t check shee t s 

1 0 . 1 . 4 . Water system check s h e e t s 

1 0 . 1 . 5 . Da i ly summary 

1 0 . 1 . 6 . SBHE and HOG systems check shee t 

1 0 . 1 . 7 . D i e s e l generator and dc power 
check shee t 

1 0 . 1 . 8 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

10. RECORDS AND DATA ACCUMULATION ( c o n t . ) 

10 .2 . Cycl ic Report Forms 

1 0 . 2 . 1 . Startup c h e c k l i s t 

1 0 . 2 . 2 . Weekly c h e c k l i s t 

1 0 . 2 . 3 . Radiation background survey 

1 0 . 2 . 4 . Shutdown c h e c k l i s t 

1 0 . 2 . 5 . Normal, abnormal, and emergency 
procedures re la ted to above items_ 

10 .3 . Data Summation 

1 0 . 3 . 1 . Weekly report 

1 0 . 3 . 2 . Quarterly report 

1 0 . 3 . 3 . Normal, abnormal, and emergency 
procedures re la ted to above items 

11. AUXILIARY EQUIPMENT 

11 .1 . Reactor Bay Crane 

1 1 . 1 . 1 . Capacity of large hook 

1 1 . 1 . 2 . Capacity of small hook 

1 1 . 1 . 3 . Ver t i ca l t rave l length 

1 1 . 1 . 4 . Operating r e s t r i c t i o n s 

1 1 . 1 . 5 . Normal, abnormal, and emergency 
procedures re lated to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

11. AUXILIARY EQUIPMENT ( c o n t . ) 

1 1 . 2 . Fre ight Elevator 

1 1 . 2 . 1 . Load capac i ty 

1 1 . 2 . 2 . Normal, abnormal, and emergency 

procedures r e l a t e d to above items 

1 1 . 3 . Reactor Bay Air Locks 

1 1 . 3 . 1 . Precautions 

1 1 . 3 . 2 . Procedures 

1 1 . 3 . 3 . Normal, abnormal, and emergency procedures r e l a t e d to above items 

12. MISCELLANEOUS 

1 2 . 1 . Job Performance Standards 

1 2 . 2 . Quality Assurance 

1 2 . 2 . 1 . Organization 

1 2 . 2 . 2 . Appl icat ion 

1 2 . 2 . 3 . Reporting ( a u d i t s , h o t l i n e ) 

13. OPERATING EXPERIENCE 

1 3 . 1 . lias performed a reactor startup 
( conso le operat ion or in a 
supervisory capac i ty ) 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

13. OPERATING EXPERIENCE ( c o n t . ) 

1 3 . 2 . Has par t i c ipated in reactor s tar tups , 
other than console work 

13 .3 . Has par t i c ipated in reactor r e f u e l -
f ing and/or core disassembly work 

13 .4 . Has part i c ipated in reactor shutdown 
work (other than r e f u e l i n g ) 

13 .5 . Has par t i c ipated in power changes of 
greater than 10% 

13 .6 . Has par t i c ipated in control room 
work during normal operations 

13 .7 . Other 

Trainer(s) Date Trainee Date 



C-l-15 

SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : High Flux Isotope Reactor (HFIR) Buildings: 7900, 7910, 7912 

Instructions 

This i s a most important checkl i s t . Each subject should be taught to the 
extent that the trainee w i l l be capable of confidently operating equipment 
and/or executing a procedure without the need for d irect supervision. 
Trainers should es tabl i sh learning objectives to ensure that the trainee 
i s l e f t with that knowledge required to perform his /her job duties in a 
safe and re l iable manner. 

At the end of each sect ion i s an item ent i t l ed "normal, abnormal, and 
emergency procedures related to above items." This should serve, in part, 
as a review for the subjects in that sect ion. Areas in which weaknesses 
are indicated should be repeated as needed. 

When the Trainer i n i t i a l s an item (and signs the bottom of each page), i t 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, i t should also indicate that the 
Trainee knows the material well enough to be qual i f ied in that subject 
area. 

Upon completion, th i s checkl ist should be returned f i r s t to the Training 
Manager. The Training Manager shal l submit i t to the Examiner at the time 
the request i s made to administer the c e r t i f i c a t i o n examination. 

This material has been taught 
to the trainee. , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee i 
Completion Date 
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SECTION 3 EMERGENCY PREPAREDNESS CHECKLIST 

Trainee; Badge No.: 

F a c i l i t y : High Flux Isotope Reactor (HFIR) Bui ld ings : 7900, 7910, 7912 

I n s t r u c t i o n s 

This c h e c k l i s t , on abnormal/emergency operating i n s t r u c t i o n s (A/EOIs), i s 
intended to ensure, in par t , that an indiv idual has received tra in ing in 
emergency procedures, as required by DOE Orders 5480.1A, Chapter VI (Safe ty 
of DOE-Owned Reactors) and 5500.3 (Reactor and Nonreactor Nuclear F a c i l i t y 
Emergency Planning, Preparedness, and Response Program for DOE Operat ions) . 

This c h e c k l i s t i s to be used for i n i t i a l c e r t i f i c a t i o n and for r e q u a l i f i -
ca t ion t r a i n i n g . I t i s required that a l l emergency procedures be reviewed 
on an annual b a s i s . 

(Recommendation: The s h i f t supervisor should p e r i o d i c a l l y cover with h i s 
or her crew a few A/EOIs and postulated emergency scenarios in the generic 
ca tegor i e s as talk-through e x e r c i s e s , as time a l l o w s . Toward the end of a 
c e r t i f i c a t i o n period, return a l l c h e c k l i s t s for audi t ing purposes . ) 

With the exception of Sect ion 3 , a l l items must be completed prior to the 
administering of the i n i t i a l c e r t i f i c a t i o n examination. Some of the sub-
j e c t s in t h i s s e c t i o n are taught by t ra in ing personnel in other ORNL orga-
n i z a t i o n s a t d i f f e r e n t times throughout the year . These subjec t s (on ly ) 
may be signed o f f a f t e r the i n i t i a l c e r t i f i c a t i o n examination but s h a l l be 
acknowledged during r e q u a l i f i c a t i o n per iods . 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should ind i ca te that he/she has not only been assured that the material 
has been covered with the Trainee, i t should a l s o ind icate that the Trainee 
knows the mater ia l we l l enough to be q u a l i f i e d in that subject area . 

Upon completion, t h i s c h e c k l i s t should be returned to the Training Manager; 
he /she s h a l l submit i t to the Examiner. 

This materia l has been taught 
to the t r a i n e e . 

Training Manager Completion Date 

This mater ia l has been taught to 
me by the t ra in ing personnel . , 

Trainee Completion Date 
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SECTION 3. EMERGENCY PREPAREDNESS CHECKLIST 

Trainer/ Tra iner / 
T i t l e Trainee Date Trainee Date 

1 . FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) 

1 . 1 . Inadvertent c r i t i c a l i t y during 
r e f u e l i n g 

1 . 2 . Loss of shutdown coo l ing during 
power outage 

1 . 3 . Handling of a dropped, i r rad ia ted 

f u e l element 

1 . 4 . Loss of coolant accident (LOCA) 

1 . 5 . High rad ia t ion l e v e l in reactor 

bu i ld ing 

1 . 6 . Rapid l o s s of pool water 

1.7. Stuck contro l rod 

1 . 8 . Loss of primary containment 

1 . 9 . Loss of one primary coolant pump 

1 . 1 0 . Loss of two or more primary coolant 

pumps 

1 . 1 1 . Loss of primary coolant - small leaks 

1 . 1 2 . Loss of primary coolant - large leaks 

(but no LOCA) 

1 . 1 3 . Loss of steam 

1 . 1 4 . Loss of instrument a i r 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) ( c o n t . ) 

1 . 1 5 . S i g n i f i c a n t changes in d i f f e r e n t i a l 
pressure across the reactor v e s s e l 
and i n l e t s t r a i n e r - an increabe in 
pressure across the reactor v e s s e l 

1 . 1 6 . Loss of f low to experiment f a c i l i t y 
(EF-2, e t c . ) 

1 . 1 7 . Control-rod dr ive system f a i l u r e 

1 . 1 8 . Loss of secondary coo l ing system 

1 .19 . An unexpected change in r e a c t i v i t y 
while at f u l l power 

1 . 2 0 . Uncoupled contro l rod 

1 . 2 1 . Loss of contro l rod p o s i t i o n 
i n d i c a t i o n 

1 . 2 2 . Fuel damage during power operat ion 

1 . 2 3 . An increase in the rad ia t ion l e v e l 
in the primary coolant system 

1 . 2 4 . High rad ia t ion l e v e l in the 
secondary water system 

1 . 2 5 . High radiat ion in the o f f - g a s system 

1 . 2 6 . Fa i lure of a primary p r e s s u r e - r e l i e f 
valve 

1 . 2 7 . Fa i lure of a primary pump check va lve 

1 . 2 8 . Operation during tornado watches 
and/or warnings 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) ( c o n t . ) 

1 . 2 9 . Operation during earthquake 
condi t ions 

1 .30 . Loss of e l e c t r i c a l power 

1 . 3 1 . Lets of 2.4-kV e l e c t r i c a l power 

1 . 3 2 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

1 . 3 3 . Transfer of damaged, i r rad ia ted f u e l 

1 . 3 4 . Operation during severe weather 
condi t ions (high temperature and 
humidity, f r e e z i n g r a i n , i c e , e t c . ) 

2 . GENERIC EMERGENCY PROCEDURES 
(as i d e n t i f i e d in DOE Order 5500.3) 

I f any of the items below have been 
covered in the previous s e c t i o n , 
wr i te NA in the space. 

2 . 1 . Operational (On-s i t e and o f f - s i t e ) 

2 . 1 . 1 . F ires 

2 . 1 . 2 . Explosion 

2 . 1 . 3 . I n d u s t r i a l acc idents 

2 . 1 . 4 . Personnel injury or f a t a l i t y 

2 . 1 . 5 . Release of rad ioac t ive or t o x i c 
mater ia l s 

2 . 1 . 6 . Personnel exposure 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. GENERIC EMERGENCY PROCEDURES ( c o n t . ) 

2 . 1 . 7 . Oil and hazardous mater ia l 

p i t i on 

2 . 1 . 8 . Air and water p o l l u t i o n 

2 . 1 . 9 . Transportation acc ident 

invo lv ing hazardous mater ia l s 

2 . 2 . Natural phenomena 

2 . 2 . 1 . Earthquake 

2 . 2 . 2 . Tornado 

2 . 2 . 3 . Flood 

2 . 2 . 4 . Wind, snow, i c e « • 2 . 3 . Spec ia l nuclear mater ia l s (SNM) 

2 . 3 . 1 . Accidents or malevolent acts 

invo lv ing f u e l 

2 . 4 . T e r r o r i s t s threats or acts 

2 . 4 . 1 . Bomb threat 

2 . 4 . 2 . Overt or covert a c t i o n s , 

inc luding sabotage 

2 . 4 . 3 . Nuclear threats 

2 . 4 . 4 . Extort ion or kidnapping 

2 . 4 . 5 . In ternat iona l threats 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS 

3 . 1 . Has p e r i o d i c a l l y p a r t i c i p a t e d in 
b u i l d i n g and/or plant evacuation 
d r i l l s . (Required at l e a s t 
a n n u a l l y . ) 

3 . 2 . Has had f i r e - f i g h t i n g t r a i n i n g 

3 . 3 . Has had t ra in ing in the use of 
r e s p i r a t o r y s a f e t y eq ipment 

3 . 4 . Has had t r a i n i n g in f i r s t aid 
and/or CPR 

3 . 5 . Has had p e r i o d i c s a f e t y meetings 

3 . 6 . Has read a l l scenar ios and/or 
reports on acc ident - type d r i l l s 
at t h i s f a c i l i t y 

3 . 7 . Has read a l l r e a c t o r - r e l a t e d 
Unusual Occurrence Reports 
generated at ORNL 

3 . 8 . Has read the sunmaries of the 
Unusual Occurrence Reports 
generated by other DOE f a c i l i t i e s 

3 . 9 . Has read s e l e c t e d and/or s i g n i f i -
cant unusual occurrence reports 
generated by the NRC 

3 . 1 0 . Has reviewed a l l Mechanical and 
Instrumentat ion and Controls Design 
Change Memos app l i cab le to t h i s 
f a c i l i t y 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS ( c o n t . ) 

3 . 1 1 . Has been made aware of a l l s i g n i -
f i c a n t changes in equipment and/or 
procedures a t thiB f a c i l i t y 

3 . 1 2 . Has p e r i o d i c a l l y reviewed the 
fo l lowing ORNL s a f e t y l i t e r a t u r e : 

1. Local Emergency Manual 

2. Laboratory Emergency Manual 

3 . Safety Manual 

4 . Health Phys ics Procedures 
Manual 

3 . 1 3 . Knows the bui ld ing evacuation 
procedure 

3 . 1 4 . Knows the plant-wide evacuation 
procedure 

3 . 1 5 . Knows the type and l o c a t i o n of 
emergency equipment at the f a c i l i t y 

* 

Trainer(s) Date Trainee Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Trainee: Badge No. 

F a c i l i t y : High Flux Isotope Reactor (HFIR) Bu i ld ings : 7900, 7910, 7912 

I n s t r u c t i o n s 

Some of the mater ia l on supervisor t r a i n i n g i s covered by s p e c i a l courses 
g iven by ORNL i n s t r u c t o r s (other than Reactor Operations personnel ) at 
var ious times throughout the year . To a l low the candidate to take the 
Senior Reactor Operator examination and assume the dut i e s of a Supervisor 
pr ior t o a t tending these courses , the i n s t r u c t o r s h a l l cover the fundamen-
t a l s of the various subjec t s to ensure that the ind iv idua l i s prepared to 
assume h i s / h e r supervisory r e s p o n s i b i l i t i e s . 

When the Trainer i n i t i a l s an item (and s igns the bottom of each p a g e ) , i t 
should i n d i c a t e that he /she has not only been assured that the mater ia l 
has been covered with the Trainee, i t should a l s o ind i ca te that the 
Trainee knows the mater ia l wel l enough to be q u a l i f i e d in that s u b j e c t 
area . 

Upon completion, thiB c h e c k l i s t should be returned to the Training Manager; 
he / she s h a l l submit i t to the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

Thi s mater ia l has been taught to 
me by the t r a i n i n g personne l . , 

Trainee Completion Date" 



C-l-75 

SECTION 4. SUPERVISOR'S CHECKLIST 

Trainer/ Trainer/ 
T i t l e Trainee Date Trainee Date 

1 . LEADERSHIP 

1 . 1 . Fundamentals 

1 . 2 . Protocol 

1 . 3 . Command r e s p o n s i b i l i t i e s and 

l i m i t s 

1 . 4 . Interpersonal communication 

1 . 5 . Motivat ion of personnel and 

handling complaints 

1 . 6 . Labor r e l a t i o n s 

1 . 7 . Problem/dec is ional a n a l y s i s 

1 . 8 . Job performance standards 

1 . 9 . Organizing and planning 
2 . ADMINISTRATIVE REQUIREMENTS 

2 . 1 . R e s p o n s i b i l i t i e s during reac tor -

type operat ion 

2 . 2 . Technical S p e c i f i c a t i o n s 

2 . 3 . Reporting requirements 
2 . 4 . Spec ia l forms to f i l l out and/or 

reports to wr i t e (RWP, work 
reques t s , e t c . ) 

2 . 5 . Disseminating p e r t i n e n t information 
to s h i f t personnel 

2 . 6 . Specia l p r o j e c t s 

Trainer(s) Date Trainee Date 
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FACILITY TRAINING/QUALIFICATION CHECKLIST(S) 

Trainee: Badge No.: 

F a c i l i t y : Oak Ridge Research Reactor (ORR) Bui ld ings : 3042, 3001, 3004 

I n s t r u c t i o n s 

This composite c h e c k l i s t i s comprised of four s e c t i o n s ; these are: (1 ) the 
Generic Subjects Check l i s t ( i . e . , reactor p h y s i c s , heat t r a n s f e r / f l u i d f low, 
r a d i a t i o n s a f e t y , and i n d u s t r i a l s a f e t y ) ; (2 ) the F a c i l i t y - S p e c i f i c Check-
l i s t ; ( 3 ) the Emergency Preparedness Check l i s t ; and (4) the Superv i sor ' s 
C h e c k l i s t . (Refer to the indiv idual c h e c k l i s t s for any s p e c i a l i n s t r u c t i o n s . ) 

The t o p i c s here in are to be taught to the above-mentioned tra inee by the 
Training Manager, or h i s / h e r des ignated i n s t r u c t o r s , to the ex tent that the 
t ra inee w i l l be prepared for (1) the w r i t t e n , o r a l , and/or operat ing examina-
t i o n s required for c e r t i f i c a t i o n or r e q u a l i f i c a t i o n and ( 2 ) so lo operat ion 
at the above-mentioned f a c i l i t y . A l l items on each c h e c k l i s t are to be 
covered for the i n i t i a l q u a l i f i c a t i o n ; s e l e c t e d i t ems , with emphasis on 
abnormal/emergency procedures , are to be covered for r e q u a l i f i c a t i o n t r a i n i n g . 

The t r a i n i n g personnel s h a l l be respons ib le for e s t a b l i s h i n g learning o b j e c -
t i v e s , as a p p l i c a b l e . That i s , they s h a l l cover each subjec t with the primary 
o b j e c t i v e of l eav ing the tra inee with that e s s e n t i a l information and/or know-
ledge needed to operate the reactor or a u x i l i a r y equipment in a s a f e , e f f i -
c i e n t , and r e l i a b l e manner during normal, abnormal, and emergency c o n d i t i o n s . 

The Training Manager a t t h i s f a c i l i t y s h a l l coordinate a l l t ra in ing and s h a l l 
s ign the cover page of t h i s and each ind iv idua l c h e c k l i s t a f t e r a l l the 
required s e c t i o n s have been covered, as a p p l i c a b l e . He/she s h a l l a l s o ensure 
that a l l required s i gna tures are a f f i x e d prior t o sending the composite 
c h e c k l i s t to the Examiner for f i l i n g . Al l s e c t i o n s should be completed prior 
t o taking the w r i t t e n examination required for i n i t i a l c e r t i f i c a t i o n . 

The composite c h e c k l i s t i s intended to be used for the i n i t i a l q u a l i f i c a t i o n 
and for one r e q u a l i f i c a t i o n ; however, i t may be used for an add i t iona l 
r e q u a l i f i c a t i o n (two-year period) by using a c o l o r code, or some s imi lar 
scheme, to i n d i c a t e continued use of the same c h e c k l i s t . 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This m a t e r i a l has been taught to 
me by the t r a i n i n g personne l . , 

Trainee Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer / 
T i t l e Trainee Date Trainee Date 

1 . REACTOR PHYSICS 

1 . 1 . Neutron Reactions 

1 . 1 . 1 . Type of r e a c t i o n s 

1 . 1 . 2 . Fast and thermal neutrons 

1 . 1 . 3 . Prompt and delayed neutrons 

1 . 1 . 4 . M u l t i p l i c a t i o n fac tor 

1 . 1 . 5 . Cross s e c t i o n 

1 . 1 . 6 . Neutron spectrum 

1 . 2 . Nuclear Reactors 

1 . 2 . 1 . Descr ipt ion of reactor components 

1 . 2 . 2 . R e a c t i v i t y and c r i t i c a l i t y 

1 . 2 . 3 . The f o u r - f a c t o r formula 

1 . 3 . R e a c t i v i t y and Reactor Period 

1 . 3 . 1 . R e a c t i v i t y c a l c u l a t i o n s 

1 . 3 . 2 . Reactor period 

1 . 3 . 3 . Prompt c r i t i c a l i t y 

1 . 4 . Fuel Burnup 

1 . 4 . 1 . Fuel requirements for c r i t i c a l 
mass 

1 . 4 . 2 . Fuel loading 

1 . 5 . Xenon and Samarium Poisoning 
E f f e c t s 

1 . 5 . 1 . F i ss ion-product poisons 

1 . 5 . 2 . Buildup and removal 

Trainer(8) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. REACTOR PHYSICS ( c o n t . ) 

1 . 5 . 3 . E f f e c t of shutdown on poison 

equi l ibr ium 

1 . 6 . Temperature E f f e c t s 

1 . 6 . 1 . R e a c t i v i t y and temperature 

1 . 6 . 2 . Temperature c o e f f i c i e n t s 
1 . 6 . 3 . Reactor control 
1 . 6 . 4 . Doppler e f f e c t 

1 . 7 . Neutron Flux D i s t r i b u t i o n 

1 . 7 . 1 . Basic information 

1 . 7 . 2 . R e f l e c t o r e f f e c t s 

1 . 7 . 3 . Temperature e f f e c t s 

1 . 7 . 4 . Fuel burnup e f f e c t s 
1 . 7 . 5 . Control-rod e f f e c t s 
1 . 7 . 6 . Control-rod worth 

2 . HEAT TRANSFER/FLUID FLOW 

2 . 1 . Heat ( U n i t s , D e f i n i t i o n s ) 

2 . 1 . 1 . Introduct ion 

2 . 1 . 2 . Temperature u n i t s 
2 . 1 . 3 . Heat u n i t s 
2 . 1 . 4 . Thermal energy and power 

2 . 1 . 5 . Thermal s t r e s s 

2 . 2 . Heat Transfer 

2 . 2 . 1 . Sources of heat 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . HEAT TRANSFER/FLUID FLOW ( c o n t . ) 

2 . 2 . 2 . Heat conduct ion 

2 . 2 . 3 . Heat t r a n s f e r by convec t ion 

2 . 2 . 4 . Nuc l ea te , t r a n s i t i o n , and 

f i l l e r b o i l i n g 

2 . 3 . F l u i d Mechanics 

2 . 3 . 1 . Hydraulic and pneumatic pressure 

2 . 3 . 2 . S t a t i c pressure and force 

2 . 3 . 3 . Dynamic p r e s s u r e s and f o r c e s 

2 . 3 . 4 . Wat er hammer 
2 . 4 . Heat Production and Control 

in Nuclear Reactors 

2 . 4 . 1 . F i s s ion-produced hea t ing 

2 . 4 . 2 . Temperature and heat t r a n s f e r 
in r e a c t o r s 

2 . 4 . 3 . Heat t r a n s f e r r a t e s 

2 . 4 . 4 . Determination of operat ing 
parameters 

2 . 4 . 5 . Af terheat 

3 . RADIATION SAFETY AND CONTROL 

3.1. Atoms 

3 . 1 . 1 . Parts d e f i n e d 

3 . 1 . 2 . C h a r a c t e r i s t i c s of protons , 
neutrons , and e l e c t r o n s 

3 . 2 . Radioact ive Mater ia l and Radiat ion 

3 . 2 . 1 . Unstable atoms 

3 . 2 . 2 . Types of r a d i o a c t i v e decay 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 2 . 3 . Radioact ive contamination 

3 . 3 . I o n i z a t i o n 

3 . 3 . 1 . Ions 

3 . 3 . 2 . Radiation and i o n i z a t i o n 

3 . 3 . 3 . Range 

3 . 3 . 4 . Sh ie ld ing 

3 . 4 . Radiation Uni t s 

3 . 4 . 1 . The cur ie 

3 . 4 . 2 . The roentgen 

3 . 4 . 3 . The rad 

3 . 4 . 4 . The r e l a t i v e b i o l o g i c a l 
e f f e c t i v e n e s s of r a d i a t i o n (RBE) 

3 . 4 . 5 . The roentgen equiva lent man (REM) 

3 . 5 . Health Hazards of Radiation 

3 . 5 . 1 . Radiat ion review 

3 . 5 . 2 . Penetra t ion e f f e c t s 

3 . 5 . 3 . E f f e c t s from i n g e s t e d sources 

3 . 5 . 4 . Radiat ion s e n s i t i v i t y of body 
organs 

3 . 5 . 5 . Radiat ion dose ra te 

3 . 6 . Radiat ion P r o t e c t i o n Methods 

3 . 6 . 1 . Review 
3 . 6 . 2 . Planning, to reduce exposure 

3 . 6 . 3 . Reducing the dose rate 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 6 . 4 . Sh ie ld ing—tenth-va lue and 
h a l f - v a l u e layers 

3 . 6 . 5 . Radioact ive decay 
3 . 6 . 6 . Shie ld ing with d i s tance 

3 . 7 . Radioact ive Contamination -
P r o t e c t i v e Measures 

3 . 7 . 1 . Review 

3 . 7 . 2 . Radioact ive contamination ( s o l i d , 
l i q u i d , and gaseous) 

3 . 7 . 3 . Contamination, surface and 
airborne 

3 . 7 . 4 . Contamination zones 
3 . 7 . 5 . Contamination c l o t h i n g 
3 . 7 . 6 . Regulated zones 
3 . 7 . 7 . Continuous a i r monitors 
3 . 7 . 8 . Maximum permiss ib le body burden 

3 . 7 . 9 . Maximum permiss ib le c o n c e n t r a t i o n 

4 . INDUSTRIAL SAFETY 

4 . 1 . Operational Sa fe ty 

4 . 1 . 1 . Safe ty organizat ion and Safety 
O f f i c e r 

4 . 1 . 2 . P r o t e c t i v e equipment (use , 
l o c a t i o n ) 

4 . 1 . 3 . Safe ty p r a c t i c e s 

1. Pre-job planning 
2 . E l e c t r i c a l s a f e t y 
3 . Permits and tags 
4 . Company v e h i c l e s 

4 . 1 . 4 . Reporting of acc idents • 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . INDUSTRIAL SAFETY ( c o n t . ) 

4 . 1 . 5 . Source of information (reference)_ 

1 . Standard P r a c t i c e Procedure 
2 . Po l i cy Procedure Manual 
3 . Safety Manual 
4 . Environmental P r o t e c t i o n 

Manual 
5 . ORNL Respiratory Program 

4 . 2 . I n d u s t r i a l Hygiene 

4 . 2 . 1 . Hear ing/s ight conservat ion 
4 . 2 . 2 . U8e and a v a i l a b i l i t y of 

r e sp i ra tory equipment 

4 . 2 . 3 . Control of t o x i c chemica l s /ac id 
s p i l l s 

4 . 2 . 4 . Incompatible chemicals 

4 . 2 . 5 . Reporting requirements 

4 . 3 . Environmental P r o t e c t i o n 

4 . 3 . 1 . Organization ( f u n c t i o n , c o n t a c t ) 
4 . 3 . 2 . General requirements for 

discharging of e f f l u e n t s to the 
environs 

4 . 3 . 3 . Handling and d i spos ing of 
hazardous m a t e r i a l s 

4 . 3 . 4 . Reporting 

4 . 4 . F i re P r o t e c t i o n 

4 . 4 . 1 . Organization 
4 . 4 . 2 . Location of alarm boxes and 

equipment 

4 . 4 . 3 . E f f e c t s of smoke and h o t , t o x i c 
gases 

4 . 4 . 4 . Combating f i r e s alone 

Trainer(s) Date Trainee Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No. : 

F a c i l i t y : Oak Ridge Research Reactor (ORR) Bui ld ings : 3042, 3001, 3004 

I n s t r u c t i o n s 

This i s a most important c h e c k l i s t . Each subject should be taught to the 
extent that the t ra inee w i l l be capable of c o n f i d e n t l y operat ing equipment 
and/or execut ing a procedure without the need for d i r e c t s u p e r v i s i o n . 
Trainers should e s t a b l i s h learning o b j e c t i v e s to ensure that the tra inee 
i s l e f t with that knowledge required to perform h i s / h e r job d u t i e s in a 
s a f e and r e l i a b l e manner. 

At the end of each s e c t i o n i s an item e n t i t l e d "tioTaal, abnormal, and 
emergency procedures r e l a t e d to above i t ems ." Thi should s e r v e , in par t , 
as a review for the subjec t s in that s e c t i o n . Areas in which weaknesses 
are ind icated should be repeated as needed. 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should i n d i c a t e that he / she has not only been assured that the mater ia l 
has been covered with the Trainee, i t should a l s o i n d i c a t e that the 
Trainee knows the material wel l enough to be q u a l i f i e d in that subjec t 
area . 

Upon completion, t h i s c h e c k l i s t should be returned f i r s t t o the Training 
Manager. The Training Manager s h a l l submit i t to the Examiner a t the time 
the request i s made to administer the c e r t i f i c a t i o n examination. 

This materia l has been taught 
to the t r a i n e e . 

Training Manager Completion Date 

This materia l has been taught to 
me by the t r a i n i n g personnel . 

Trainee Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : Oak Ridge Research Reactor (ORR) Bui ld ings: 3042, 3001, 3004 

Ins t ruc t ions 

The generic s u b j e c t s may be covered by s e l f study, viewing v ideo tapes , 
and/or classroom work. Many of the subjec t s are academic in nature and 
serve iu background mater ia l . Where p o s s i b l e , however, the p r a c t i c a l 
a p p l i c a t i o n s should be emphasized. 

Trainers should e s t a b l i s h learning o b j e c t i v e s to ensure that the tra inee 
i s l e f t with the knowledge required to r e l i a b l y operate the equipment or 
execute a procedure. 

Each subjec t should be taught to the extent that the t ra inee w i l l be pre-
pared t o take the c e r t i f i c a t i o n examinations and be able t o perform the 
required work, without d i r e c t superv i s i on , in a sa fe and r e l i a b l e manner. 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should i n d i c a t e that he /she has not only been assured that the mater ia l 
has been covered with the Trainee, i t should a l s o ind ica te that the 
Trainee knows the mater ia l we l l enough to be q u a l i f i e d in that subject 
area. 

Upon complet ion, t h i s c h e c k l i s t should be returned to the Training Manager; 
he / she s h a l l submit i t to the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This mater ia l has been taught to 
me by the t r a i n i n g personnel . 

Trainee 
» _ 
Completion Date 
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SECTION 2. FACILITY SPECIFIC CHECKLIST 

T i t l e 

1. DESIGN AND DESCRIPTION OF FACILITY 

1 . 1 . Reactor Core Components 

1 . 1 . 1 . Fuel elements 
1. One-half fue l element 

(presen t ly not in use ) 
2 . Whole element 

1 . 1 . 2 . Shim rods 
1. Al-Cd (present ly not in 

use ) 
2 . Be-Cd (present ly not in 

use ) 
3 . Fuel-Cd 

Trainer/ Trainer / 
Trainee Date Trainee Date 

1 . 1 . 3 . Beryll ium core p ieces 
1. Hollow and i n s e r t s 
2. So l id p i ece s 

1 . 1 . 4 . Np tray (presen t ly not in u s e ) 

1 . 1 . 5 . Isotope s t r i n g e r s (present ly 
not in use ) 

1 . 1 . 6 . Neutron source in ser t 
( p r e s e n t l y not in use ) 

1 . 1 . 7 . Aluminum core p ieces 

1 . 1 . 8 . Iodine s t r i n g e r 

1 . 1 . 9 . End-box adapters 

1 . 1 . 1 0 . Hydraulic tubes (present ly 
not in use ) 

1 . 1 . 1 1 . In-core experiments ( see 
I rrad ia t ion F a c i l i t i e s ) 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 2 . Reactor Vesse l 

1 . 2 . 1 . Access cover and c lo sure 

1 . 2 . 2 . Upper bearing supports 

1 . 2 . 3 . Lower grid 

1 . 2 . 4 . Lower bearing support p l a t e 

1 . 2 . 5 . I n l e t water l i n e expansion 
j o i n t s 

1 . 2 . 6 . Large f a c i l i t y s e a l s 

( l eak d e t e c t o r s ) 

1 . 2 . 7 . H2O ho le s and plugs 

1 . 2 . 8 . Thermal s h i e l d s 

1. F a c i l i t i e s 
2 . Ins ide v e s s e l 
3 . Pool f l o o r 
4 . Pools ide f a c i l i t y 

1 . 2 . 9 . Ion chamber s h i e l d 

1 . 2 . 1 0 . Access cover 

1 . 2 . 1 1 . Access cover f lange 

1 . 2 . 1 2 . Reactor tank head V-l 

through V-10 

1 . 2 . 1 3 . Slant access tubes 

1 . 2 . 1 4 . Bottom tank (subassembly B-2) 

1 . 2 . 1 5 . D2O system 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 2 . 1 6 . Large f a c i l i t y coo l ing water 
f low (primary water) 

1 . 2 . 1 7 . Poo ls ide f a c i l i t y ( see 
I r r a d i a t i o n F a c i l i t i e s ) 

1 . 2 . 1 8 . Ion-chamber racks 

1 . 2 . 1 9 . Bottom plug 

1. Shock absorber 

2 . Drive tubes 

1 . 2 . 2 0 . Spray nozz le s 

1 . 2 . 2 1 . 16N d i spers ion 

1 . 2 . 2 2 . Beam-hole coo l ing 

1 . 2 . 2 3 . Tubes for gamma chambers 
1 . 2 . 2 4 . Normal, abnormal, and emergency 

procedures r e l a t e d to above 
items 

1 . 3 . Control-Rod-Drive Mechanisms 

1 . 3 . 1 . Ball engagement mechanism 
assembly 
1 . Guide tube 
2 . Push rod 
3 . S t e l l i t e b a l l s 
4 . Plunger 

1 . 3 . 2 . Operator assembly 
1 . Upper housing 

a . Snubber assembly 
b . Lock-unlock mechanism 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1 . DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

2 . Lower housing 

a . Magnet 
b . Magnet armature 
c . Release spring 

1 . 3 . 3 . Recocking mechanism assembly 

1 . Recocking springs 
2 . Recocking pins 

1 . 3 . 4 . Drive gear box 

1 . Drive screw (worm gear) 

1 . 3 . 5 . Worm gear housing 

1 . Coarse s e l s y n 

2 . Fine s e l s y n 

1 . 3 . 6 . Mounting p l a t e 

1 . 3 . 7 . Drive e l e c t r i c a l motors 

1 . 3 . 8 . Tachometer generator ( servo rod 

on ly ) 

1 . 3 . 9 . Upper l i m i t switch 

1 . 3 . 1 0 . Clutch switch 

1 . 3 . 1 1 . Push-rod response switch 

1 . 3 . 1 2 . Seat switch 

1 . 3 . 1 3 . Lower l i m i t switch 

1 . 3 . 1 4 . Magnet a m p l i f i e r s 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee DaLq 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 3 . 1 5 . Timers 

1 . 3 . 1 6 . Selsyns (coarse and f i n e ) 

1 . 3 . 1 7 . Normal, abnormal, and emergency 
procedures re la ted to above 
items 

1 . 4 . Nuclear Instrumentation and 
Control System 

1 . 4 . 1 . Counting-rate-meter channels 

1 . F i s s i o n chamber 
2 . Pulse preampl i f i er 
3 . Pulse ampl i f i er 
4 . Counting-rate meter 
5 . Counting-rate-meter 

recorder ( s e t p o i n t s ) 
6 . Scaler 
7 . Audible ampl i f i er and 

speakers 
8 . Counting-rate-meter period 

recorder ( s e t p o i n t s ) 

1 . 4 . 2 . Log-N channels 

1 . Ion chamber (compensated) 
2 . High-voltage supply 
3 . Negative vo l tage 
4 . Log-N ampl i f i er 
5 . Period a m p l i f i e r 
6 . Log-N recorder 
7 . Log-N period recorder 

1 . 4 . 3 . Safety channels 
1 . Ion chamber (uncompensated) 
2 . Sigma ampl i f i er 
3 . Safety recorder 
4 . Sigma bus 
5 . Magnet a m p l i f i e r s 
6 . Safety preampl i f i er 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 4 • 4 . Gamma channels 
1. Ion chamber 
2 . Gamma recorder 

1 . 4 . 5 . 16N channel 

1. Ion chamber 
2 . Electrometer 
3 . Voltage supply 
4 . « N recorder 

1 . 4 . 6 . Micromicroammeter channel 

1 . Chamber 
2 . Noise monitor 
3 . Recorders 

1 . 4 . 7 . Servo channel 

1 . Introduct ion 

2 . Functional d e s c r i p t i o n 

a . Demand contro l 

(1 ) Operator demand 
contro l 

(2) 30-s period 
(3) O s c i l l a t i o n mode 
(4) Demand ind ica tor 
(5) Lower l i m i t l o g i c 

diagram 
(6) Permiss ives to 

increase demand 
(7) Rai se - tes t -norm 

switch 

( a ) Ranger (3 kW, 
300 kW, 30 kW) 

(b) 1% - 105% 
( c ) Lamps on 

operator 1 s 
contro l panel 

(d) Demand 
automatic s e t 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

(8 ) No primary coo l ing f low 

( a ) 3 kW and 300 kW 
(b) Test 
( c ) Bypass of setback 

f ea tures 

(9) Demand o s c i l l a t o r 

( a ) Purpose 
(b) Key switch 

b . Flow and temperature 
c a l c u l a t i o n s 

(1) Sampling time 
(2) Running average 
(3) RTDs 

(a ) Calcu la t ions 

c . Heat power c a l c u l a t i o n s 

(1) HP = F • AT • K 
(a ) Primary water end 

pool heat power 
(2) Displayed (MW) 
(3 ) Experiments power l e v e l 

transmiss ion system 

d. Flux c a l i b r a t i o n 

(1 ) Purpose 
(2) Cal ibrated f l u x 

(<t> R = Cl ' <j>) 
(3 ) Ca l ibrat ion parameter 

(C2 = HP/<)>) 
(4) Sampling time 
(5) Flux c a l i b r a t i o n gain 

(a ) 30 MW mode 
(b) 3 kW and 300 kW mode 

Trainer(s) Date Trainee Date 



C-2-24 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY (cont.) 

e . Flux error and rod 
c o n t r o l 

( 1 ) Deadbank 

( 2 ) Servo s e n s i t i v i t y 

3 . Servo a m p l i f i e r 

a . Servo NIM bin 

b . I o n i z a t i o n chamber* 

( 1 ) 8 pA at 30 MW 

c . Keith l e y a m p l i f i e r 

( 1 ) 4 to 20 ma 
( 2 ) Gain change 
( 3 ) Analog panel meter 
( 4 ) Range s e l e c t o r 

swi tch 
( 4 ) Operator c o n t r o l and 

d i s p l a y s 

( a ) Servo NIM bin c o n t e n t s 

(b) Operator ' s c o n t r o l panel 

c o n t e n t s 

1 . 4 . 8 . Reactor water a c t i v i t y 

1 . 4 . 9 . Pool water a c t i v i t y 

1 . 4 . 1 0 . Reactor secondary water a c t i v i t y 

1 . 4 . 1 1 . D e g a s i f i e r a c t i v i t y 

1 . 4 . 1 2 . POG r a d i a t i o n 

1 . 4 . 1 3 . NOG r a d i a t i o n 

1 . 4 . 1 4 . Containment gamma moni tors 

*The non-gamma compensated chamber w i l l be used i n i t i a l l y . A gamma com-
pensated chamber w i l l be i n s t a l l e d when a v a i l a b l e . 

Trainer(s) Date Trainee Date 



C-2-25 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 4 . 1 5 . Radiation warning and communi-
c a t i o n system 

1. Monitrons 
2 . Continuous a i r monitors (o ld 

and new) 

1 . 4 . 1 6 . S-Y background survey meters 

1 . 4 . 1 7 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 5 . Process Instrumentation and Control Systems 

1 . 5 . 1 . Reactor primary water i n l e t tem-
perature (readout and alarms) 

1 . 5 . 2 . Reactor primary water o u t l e t 
temperature channels 

1 . 5 . 3 . AT channels 

1 . 5 . 4 . Reactor secondary basin water 
temperature 

1 . 5 . 5 . Reactor secondary heat-exchanger 
average temperature 

1 . 5 . 6 . Pool primary coolant temperature 
channel 

1 . 5 . 7 . Pool secondary coolant temper-
ature 

1 . 5 . 8 . POG f i l t e r - p i t temperature 

1 . 5 . 9 . NOG f i l t e r - p i t temperature 

1 . 5 . 1 0 . C e l l - v e n t i l a t i o n f i l t e r - p i t 
temperature 

Trainer(s) Date Trainee Date 



C-2-26 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 5 . 1 1 . Main pump bearing temperature 

1 . 5 . 1 2 . Reactor primary coolant f low 

1 . 5 . 1 3 . Reactor primary f a c i l i t y coo l ing 
f low 

1 . 5 . 1 4 . Reactor primary demineral izer 

f low 

1 . 5 . 1 5 . Pool primary demineral izer f low 

1 . 5 . 1 6 . Pool primary coolant f low 

1 . 5 . 1 7 . Pool secondary coolant f low 

1 . 5 . 1 8 . Reactor primary tank pressure l i m i t a t i o n s 

1 . 5 . 1 9 . Reactor primary pressure near 

s t r a i n e r p i t 

1 . 5 . 2 0 . Reactor primary tank AP 

1 . 5 . 2 1 . Reactor secondary system pressure 

1 . 5 . 2 2 . NOG system pres sure , AP across f i l t e r s 

1 . 5 . 2 3 . POG system pressure , AP across 
filters 

1 . 5 . 2 4 . C e l l - v e n t i l a t i o n system pressure , 

AP across f i l t e r s 

1 . 5 . 2 5 . Total s o l i d s ind ica tor 

1 . 5 . 2 6 . Reactor water r e s i s t i v i t y 

Trainer(s) Date Traifjpe Date 



C-2-27 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 5 . 2 7 . Pool water r e s i s t i v i t y 

1 . 5 . 2 8 . Reactor deraineralizer e f f l u e n t 
r e s i s t i v i t y 

1 . 5 . 2 9 . Reactor tower pH 

1 . 5 . 3 0 . Pool tower pH 

1 . 5 . 3 1 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 6 . Cooling Water Systems 

1 . 6 . 1 . Reactor primary water system 

1. Exit l i n e s from reactor 
v e s s e l 

2 . 3 6 - i n . s e c t i o n of e x i t water 
l i n e 

3 . Decay tank with screens 
4 . Manual pump i n l e t va lves 
5 . Main primary pumps 
6 . Shutdown pump 
7. Gasoline pump (standby) 
8 . dc motors 
9 . Miss ion-type check va lves 

10. 2 4 - i n . b u t t e r f l y bypass 
valve 

11. Heat exchangers 
12. Bypass f i l t e r s 
1 3 . Venturi 
14. Strainer 
15. 2 4 - i n . manual valve 
16. Expansion j o i n t s ( i n l e t 

and e x i t l i n e s ) 
17. D e g a s i f i e r 
18. F a c i l i t y pumps 
19. F a c i l i t y coo l ing f lows 

Trainer(s) Date Traifjpe Date 



C-2-28 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

20. B a l l - f l o a t traps 
21. Demineral izers ( c a t i o n 

and anion) north , south , 
and degas i f i e r 

22 . Pipe-chase gr inne l va lve 
23. Equal izer l eg 

a . o r i f i c e 
b . alarm 
c . scram 
d. primary pumps shutdown 
e . d e g a s i f i e r l i n e 

24 . Syphon break 

a . tank negat ive pressure 
r e l i e f 

b. r eac tor tank swing 
check v a l v e s 

c . e x i t l i n e syphon break 
d. gas removal pressure 

e q u a l i z a t i o n va lve 
e . r e a c t o r - c e n t e r pool dam 

check va lve 
f . pool l e v e l 
g . process water , reactor 

pool 

25. In l e t l i n e s to pool v e s s e l 

a . spoo ls 
b. s t r a i n e r s 
c . AP ( s p o o l s ) 

1 . 6 . 2 . Reactor secondary water system 

1. 1 6 - i n . bypass valve 
2 . 350-hp pumps 
3 . 250-hp pumps 
4 . Manual pump i n l e t and 

e x i t v a l v e s 

Trainer(s) Date Traifjpe Date 



C-2-29 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

5 . Check va lves 

6 . Risers (north and south) 

7. Tower fans (north and south) 

8 . Make-up water l i n e 

a . Automatic valve 
b . Manual valve 

9 . Drain l i n e 

10. Blowdown l i n e s 

11. Acid addi t ion system 

a . Tank 
b . Pumps 
c . Controls 

1 . 6 . 3 . Pool primary system 

1. Reactor pool i n l e t ( s ) 
2 . Center and west pool i n l e t s 
3 . Reactor pool e x i t 
4 . Scum gutter e x i t s 
5 . Make-up tank 
6 . 100-gpm pool demineral izer 

pump 
7. Pool demineral izer ca t ion 

unit 
8 . Pool demineral izer anion 

unit 
9 . Christmas t ree 

10. F i l l and drain pump 
11. Storage tanks 
12. 900-gpm pool primary pump 
13. Strainer 
14. F i l t e r s for pool 
15. Heat exchanger 

Trainer(s) Date Traifjpe Date 



C-2-30 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 6 . 4 . Pool secondary water system 

1. Automatic t h r o t t l i n g valve 
2 . Tower bypass manual valve 
3 . Pool bas in 

a . Make-up manual valve 
b. Make-up f l o a t valve 
c . Drain l i n e 

4 . Pool tower fan 

a . Motor, breaker, s t a r t 
and s top s w i t c h e s , e t c . 

5 . 900-gpm pump 
6 . Blowdown l i n e 
7. Ac id-addi t ion system 

a. Tank 
b. Schematic of acid f low 

and contro l s 

1 . 6 . 5 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 7 . Bui ldings 

1 . 7 . 1 . Building 3042 

1. Construction 
2 . Layout 

a . Pipe chase , pipe tunne l , 
subpi l e room, and hot 
c e l l s 

b. Reactor pools 

Trai ner(s) Date Trainee Date 



C-2-31 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

3 . Equipment 
a. Truck doors, H&V u n i t s , 

and e l evator 
b. Overhead crane and 

motorized bridge 
c . Overhead fans 

4 . Communications 
a. Phone, Te le ta lk system, 

and publ ic-address 
system 

b. Radiation and contamin-
at ion alarm system 

. 7 . 2 . Building 3085 - primary pump 
house 

. 7 . 3 . Building 3102 - heat-exchanger 

p i t 

7 . 4 . Building 3103 - reactor tower 

7 . 5 . Building 3086 - pool tower 

7 . 6 . Building 3109 - POG f i l t e r p i t 

7 . 7 . Building 3125 - NOG f i l t e r p i t 
7 . 8 . Building 3106 - c e l l - v e n t i l a t i o n 

f i l t e r p i t 

7 . 9 . Building 3039 - stack area 

7 . 1 0 . Buliding 3095 - warehouse 

7 .11 . Building 3087 - Trane coolers 

7 .12 . Building 3089 - A/C tower 

7 .13 . Normal, abnormal, and emergency 
procedures re la ted to above 
items 

Trainer(s) Date Traifjpe Date 



C-2-32 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1 . DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 8 . I r r a d i a t i o n F a c i l i t i e s (In-Core and 
Addit ional Systems) 

1 . 8 . 1 . Hydraulic tubes ( p r e s e n t l y not 
in use ) 

1 . In-core p i ece s 
2 . Loading s t a t i o n s 
3 . Rabbits 

1 . 8 . 2 . In-core experiments (current 
l i s t ) 

1 . 8 . 3 . Isotope and iodine s t r i n g e r s 
( see core components) 

1 . 8 . 4 . Horizontal beam h o l e s (HB-1, 
- 2 , - 3 , - 4 , - 5 , and - 6 ) 

1 . 8 . 5 . Slant access tubes 

1 . 8 . 6 . North and south f a c i l i t i e s 

1 . HN-1, - 2 , - 3 , and - 4 
2 . HS 

1 . 8 . 7 . P o o l - s i d e f a c i l i t y 

1 . 8 . 8 . Gamma grid (presen t ly not 
in use ) 

1 . 8 . 9 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above 
items 

1 . 9 . Pool Area 

1 . 9 . 1 . Motorized bridge 

1 . 9 . 2 . Isotope bridge 

Trainer(s) Date Traifjpe Date 



C-2-33 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 9 . 3 . Isotope platform 

1 . 9 . 4 . Isotope t o o l s 

1 . 9 . 5 . Fuel element t o o l s 

1 . 9 . 6 . Core t o o l s 

1 . 9 . 7 . Dam 

1 . 9 . 8 . Underwater saw 

1 . 9 . 9 . Chokers 

1 . 9 . 1 0 . East bridge 

1 . 9 . 1 1 . Underwater l i g h t s 

1 . 9 . 1 2 . Fuel ( spent ) carr i er s 

1 . 9 . 1 3 . I sotope c a r r i e r s 
a . Sugarman 
b. Iodine 
c . Others 

1 . 9 . 1 4 . Gamma gr id (present ly not 
in use ) 

1 . 9 . 1 5 . Fuel racks 

1 . 9 . 1 6 . Beryll ium rack 

1 . 9 . 1 7 . U t i l i t y rack 

1 . 9 . 1 8 . Neutron radiography ( p r e s e n t l y 
not in use ) 

1 . 9 . 1 9 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above items 

Trainer(s) Date Traifjpe Date 



C-2-34 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 1 0 . U t i l i t i e s for Bui ld ing 3042 and Area 

1 . 1 0 . 1 . E l e c t r i c a l (D-54474) 

1 . Substat ions 

2 . Voltages and phases 

1 . 1 0 . 2 . Process water (D-51981) 

1 . 1 0 . 3 . Demineralized water (D-51980) 

1 . 1 0 . 4 . Potable water 

1 . 1 0 . 5 . Steam supply (D-51983) 

1 . 1 0 . 6 . Compressed-air supply (D-51982) 

1 . 1 0 . 7 . Helium supply 

1 . 1 0 . 8 . Caust ic and ac id 
1 . 1 0 . 9 . Normal, abnormal, and emergency 

procedures r e l a t e d to above 
items 

1 . 1 1 . Waste Disposal Systems 

1 . 1 1 . 1 . S o l i d s 

1 . Hot cans and hot dumpster 
2 . Lead-lined dumpster 
3 . Scrap c a r r i e r and buria l 

ground 

1 . 1 1 . 2 . Gases 

1 . NOG system 

a . Plant s e r v i c e and 3039 
stack area 

b. ORR pro jec t system 

Trainer(s) Date Traifjpe Date 



C-2-35 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

(1 ) Purpose 

( 2 ) Descr ip t ion , 
inc luding s e a l 
tank, catch tank, 
and f i l t e r p i t 

(3 ) Instrumentation 

( 4 ) Maintenance, i f any 

2 . POG system ( p r e s e n t l y on 
standby) 

a . T i e - i n t o 3039 stack 

b . ORR projec t system 
( 1 - 4 ) 

c . Components inc luding 
f i l t e r p i t and blower 

3 . Cel l v e n t i l a t i o n 

a . Routine of bu i ld ing 
duct work 

( 1 ) High-bay area and 
around pool 

(2 ) PWL, PWL bat tery 
room, B-9 c u b i c l e , 
pipe chase , and 
Loop 2 c e l l , lab 
hood, and pipe 
tunne1 

(3 ) Hot c e l l s 

Trainer(s) Date Traifjpe Date 



C-2-36 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY (cont . ) 

b. Location of auxil iary 
control panels 

(1) Seal tank 

(a) Overflow to WC-19 

(b) Inlet l ines to 
seal tank from 
f i l t e r pit and 
future f i l t e r pit 

(c) Level alarms 

(2) Water supply to seal 
tank 

(a) LCV123A and LCV123B 
(solenoid-operated) 
level control 
valves _ 

(b) LS123A and LS123B 
"lo" level and 
"hi" level 
switches 

c . Components in f i l t e r pit 

(1) Inlet and out let 
dampers and operating 
mechanism 

(2) Demoisturizer and 
Aerosolve f i l t e r 
bank 

(3) Two a b s o l u t e - f i l t e r 
banks 

(4) Two charcoa l - f i l t er 
banks 

Trai ner(s) Date Trainee Date 



C-2-37 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1 . DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

(5 ) D i f f e r e n t i a l p r e s -
sure gauges and 
t i e - i n s 

d. V e n t i l a t i o n duct monitor 

(1 ) Valving arrangements 
for a i r sample f low 

(2 ) Access t o G-M tube 

e . E l ec t r i c -motor -dr iven 
blower and dampers 

( 1 ) Manually contro l l ed 
i n l e t damper 

(2 ) Automatical ly con-
t r o l l e d e x i t back-
draf t damper 

f . Steam turbine driven 
blower, dampers, and 
c o n t r o l s 

(1 ) Manual contro l l ed 
i n l e t damper 

(2 ) Automatic con-
t r o l l e d e x i t back-
draf t damper 

( 3 ) Air-operated steam 
supply va lve and 
contro l s to alarms 
and automatic 
operat ion 

( 4 ) Solenoid-operated 
steam supply valve 
and contro l s to 
alarm and operat ion 
manual r e s e t 

Trainer(s) Date Traifjpe Date 



C-2-38 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY (cont.) 

g . V e n t i l a t i o n duct from 
blowers to s t a c k f low 
element and t i e - i n to 
alarm 

h . Alarms in c o n t r o l room 
and t h e i r purposes 

i . Recorded temperatures 
in c o n t r o l room and 
purpose 

1 . 1 1 . 3 . Liquids 

1 . I n t e r m e d i a t e - l e v e l waste 
system 

a . Plant system 
b . WC-19 complex 
c . ORR p r o j e c t system 

2. Low-leve l waste system 
(process sewer) 
ORR p r o j e c t system 

3 . Sani tary sewer 

4 . Storm sewer 

1 . 1 1 . 4 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 1 2 . Emergency Systems 

1 . 1 2 . 1 . Emergency power supply for 
3042 area 

1 . D i e s e l generator ( 1 3 . 5 kVA) 
2 . Emergency-power o u t l e t s 

Trainer(s) Date Traifjpe Date 



C-2-39 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. DESIGN AND DESCRIPTION OF FACILITY ( c o n t . ) 

1 . 1 2 . 2 . Emergency coo l ing for reactor 
primary water 

2 . Shutdown pump 
3 . Battery-dr iven pony motors 
4 . Gasoline pump 
5 . Process water for primary 

coo l ing 

1 . 1 2 . 3 . Emergency v e n t i l a t i o n system 

1. Building containment system 
(shutdown system) 

2 . C e l l - v e n t i l a t i o n system (see 
gaseous waste d i s p o s a l ) 

1 . 1 2 . 4 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above 
items 

1 . 1 3 . Support Systems Provided by ORNL 

1 . 1 3 . 1 . Health Physics s u r v e i l l a n c e 

1 . 1 3 . 2 . Fire Department 

1 . 1 3 . 3 . Guard Department 

1 . 1 3 . 4 . Dispensary 

1 . 1 3 . 5 . Maintenance ( e l e c t r i c a l , e t c . ) 

1 . 1 3 . 6 . Hot c e l l s 

1 . 1 3 . 7 . Tank farm 

1 . 1 3 . 8 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

Trainer(s) Date Traifjpe Date 



C-2-40 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2. OPERATIONAL ACTIVITIES 

2 . 1 . Pool area 

2 . 1 . 1 . Overhead crane 

2 . 1 . 2 . Motorized bridge 

2 . 1 . 3 . Isotope bridge 

2 . 1 . 4 . Underwat er l i g h t s 

2 . 1 . 5 . Isotope platform 

2 . 1 . 6 . Underwater saw 

2 . 1 . 7 . Hydraulic tubes HT-1 and HT-2 

( p r e s e n t l y not in use ) 

2 . 1 . 8 . Removal of access cover 

2 . 1 . 9 . Rais ing hold-down arms 

2 . 1 . 1 0 . Removal of f u e l e lements from core 

2 . 1 . 1 1 . Removal of r e f l e c t o r p i e c e s 
(bery l l ium) from core 

2 . 1 . 1 2 . Removal of r e f l e c t o r i n s e r t 
from hol low Be 

2 . 1 . 1 3 . Removal of r e f l e c t o r i so tope 
s t r i n g e r ( p r e s e n t l y not in 
use ) 

2 . 1 . 1 4 . Removal of Np s t r i n g e r 
( p r e s e n t l y not in use ) 

2 . 1 . 1 5 . Working i so tope s t r i n g e r 
( p r e s e n t l y not in use ) 

Trainer(s) Date Traifjpe Date 



C-2-41 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES 

2 . 1 . 1 6 . Working Np s t r i n g e r ( p r e s e n t l y 
not in u s e ) 

2 . 1 . 1 7 . Assembly/disassembly of iodine 
s t r i n g e r 

2 . 1 . 1 8 . Moving f u e l between core and 
s torage racks 

2 . 1 . 1 9 . Shim rod moves 

2 . 1 . 2 0 . Experiment insert ion/removal 
from core 

2 . 1 . 2 1 . Experiment v i b r a t i o n t e s t 

2 . 1 . 2 2 . Experiment r e a c t i v i t y t e s t 

2 . 1 . 2 3 . Locking of hold-down arms check 

2 . 1 . 2 4 . Replacing access cover 

2 . 1 . 2 5 . Replacement of contro l - rod-dr ive 
mechanisms 

2 . 1 . 2 6 . Insert ion/removal of end-box 
adapter 

2 . 1 . 2 7 . Insert ion/removal of hold-down 
arm 

2 . 1 . 2 8 . Insert ion/removal of shock-
absorber assembly 

2 . 1 . 2 9 . Removal of access cover r ing 

2 . 1 . 3 0 . Adjustment of i o n i z a t i o n chambers 

2 . 1 . 3 1 . Cutting spent f u e l elements 

2 . 1 . 3 2 . Cutting spent shim rods 

Trainer(s) Date Traifjpe Date 



C-2-42 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 1 . 3 3 . Shipping s p e n t - f u e l c a r r i e r 

2 . 1 . 3 4 . Shipping i so tope and iodine 
carr i er s 

2 . 1 . 3 5 . Insert ing/removing hydraul ic 
tube samples, HT-1 and HT-2 
(present ly not in u s e ) 

2 . 1 . 3 6 . Transferring experiments , e t c . , 
to hot c e l l s 

2 . 1 . 3 7 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above 
items 

2 . 2 . Coaling Systems 

2 . 2 . 1 . Demineralizer regenerat ion 

2 . 2 . 2 . Reactor cat ion and anion u n i t s 

2 . 2 . 3 . Degas i f i e r demineral izer 

2 . 2 . 4 . Plac ing d e g a s i f i e r in s e r v i c e 

2 . 2 . 5 . F i l l i n g / d r a i n i n g of north and 
south f a c i l i t i e s 

2 . 2 . 6 . Drain l i n e s on reactor primary 
system 

2 . 2 . 7 . F i l l i n g / d r a i n i n g reac tor 
primary 

2 . 2 . 8 . Emergency coo l ing va lv ing 

2 . 2 . 9 . Changing reactor primary f i l t e r s 

2 . 2 . 1 0 . Inspect ion of reactor primary 
s t ra iner 

Trainer(s) Date Traifjpe Date 



C-2-43 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 2 . 1 1 . Equalizer l eg - funct ion 

2 . 2 . 1 2 . Freezing precautions 

1. Steam t r a c i n g s 
2 . Reversing fans 

2 . 2 . 1 3 . Checks on reactor primary water 

1. Rad ioac t iv i ty measurement 
2 . S p e c i f i c r e s i s t a n c e 

measurement 
3 . pH measurement 

2 . 2 . 1 4 . Regeneration of pool 
demineral izer un i t s 

2 . 2 . 1 5 . F i l l i n g / d r a i n i n g reac tor , c e n t e r , 
and west pools 

2 . 2 . 1 6 . Use of f i l l and drain pump 

2 . 2 . 1 7 . Storage tank va lv ing 
2 . 2 . 1 8 . F i l l i n g / d r a i n i n g of beam h o l e s 

2 . 2 . 1 9 . Pool primary make-up from 3004 
2 . 2 . 2 0 . Changing pool primary f i l t e r s 

2 . 2 . 2 1 . Inspect ion of pool primary 
s t r a i n e r 

2 . 2 . 2 2 . Cleaning of pool heat exchanger 

7 . 2 . 2 3 . Checks on pool primary water 

1. Rad ioac t iv i ty measurement 
2 . S p e c i f i c r e s i s t a n c e measure-

ment 
3 . pH measurement 

Trai ner(s) Date Trainee Date 



C-2-44 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 2 . 2 3 . F i l l i n g / d r a i n i n g pool secondary 

2 . 2 . 2 4 . Treatment of pool secondary 

1. Continuous 
2 . Periodic 

2 . 2 . 2 5 . F i l l i n g / d r a i n i n g reactor 
secondary 

2 . 2 . 2 6 . Treatment of reactor secondary 

1 . Continuous (pH, T . S . , 
phosphate, e t c . ) 

2 . Per iodic (F-14) ~ 
3 . Hazards involved in handling 

a c i d , polyphosphate, and 
microbiocide 

2 . 3 . Control Room 

2 . 3 . 1 . Console center panel 

1. Shim-rod-mode switch 
2 . Withdraw and i n s e r t buttons 
3 . Servo demand switch 
4 . N l and Np l i g h t s (L-39 

and L-40) 
5 . Servo button 
6 . Manual button 
7 . Servo l imi t switches 
8 . Servo rod ind icator d ia l 
9 . Servo l i m i t switches 

10. Servo a m p l i f i e r 
11. Servo chamber 
12. D i g i t a l vol tmeter 

a . No. 1 s a f e t y 
b. No. 1 gamma 
c . N-16 
d. ppA 

Trainer(s) Date Traifjpe Date 



C-2-45 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

13. F i s s i o n chamber contro ls 

a . S e l e c t o r switch (on 
V.B. ) 

b. Automatic and manual 
c . Inser t and withdraw 

2 . 3 . 2 . Left i n c l i n e d panel of console 

1 . Scram switch 

a . Make-up and drop-out 
ind ica tor l i g h t (L-38 
and L-38X) 

b . Slow-scram short d e t e c -
tor ( re lay cabinet A) 

c . Scram r e s e t button 

2 . R a i s e - t e s t switch 
a . Raise 
b . Test 

3 . Safety s e n s i t i v i t y meters 

4 . Reverse-bypass switch 
a . Reverse l i g h t (L-36) 
b . Bypass 
c . F i v e - r o d - i n s e r t l i g h t 

(L-35) 

5 . Group-rod withdrawal switch 
a . Intermit tent speed 
b. Timer 
c . High speed 
d. Permit withdraw l i g h t 

(L-4) 
e . Fast -per iod permit 

button (L-7) 

Trai ner(s) Date Trainee Date 



C-2-46 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

£. Operator s t a r t button 
(L-2) 

g . Instrument s t a r t button 
( L - l ) 

h . Run button (L-3) 

6 . ORR evacuation system 

a . Evacuation push button 

b. S i l ence push button 

7 . Annunciator t e s t push button 

2 . 3 . 3 . Control power 

1. Specia l s e r v i c e s panel 2 . Emergency s e r v i c e s panel 
3 . Normal s e r v i c e s panel 

2 . 3 . 4 . Amplif ier cabinets 

1. E-panel switches 
2 . Reactor power transmit ter 
3 . Servo l i m i t swi tches 
4 . Servo a m p l i f i e r 
5 . Noise monitor 
6 . Micromicrcammeter power 

supply 
7. Micromicroammeter range 

s e l e c t o r switch 
8 . Gamma chambers power supply 
9 . N-16 chamber v o l t a g e 

(1 ) ppA north and south 
10. ac l i n e undervoltage 
11. FRCAS 
12. Trouble monitor 
13. I&C s a f e t y channel c a l i b r a -

t i o n 

Trai ner(s) Date Trainee Date 



C-2-47 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

14. ORR shim-rod-drop t e s t unit 

a . Release time 
b . Push-rod response 
c . Time of f l i g h t 

15. Magnet ampl i f i ers 
16. Sigma ampl i f ier 
17. Sigma bus 
18. Gamma monitors ( c e l l 

v e n t i l a t i o n , NOG, reactor 
primary water, reactor 
secondary water, d e g a s i f i e r , 
e t c . ) 

19. Public-address ampl i f i ers 

2 . 3 . 5 . Annunciators - The annunciator 
diagram (print f i l e s ) should be 
reviewed to acquaint the operator 
with the conditions which cause 
the alarms. 

1. Process 
2 . Nuclear 
3 . Experiment 
4 . OGR 
5. Miscellaneous 

2 . 3 . 6 . Normal, abnormal, and emergency 
procedures re lated to above 
items 

2 . 4 . Routine Operation 

2 . 4 . 1 . Checks 

Each s h i f t check l i s t should be 
reviewed. The operator should be 
famil iar with the e f f o r t that each 
item on the l i s t s involves and why 
i t i s done. 

Trainer(s) Date Traifjpe Date 



C-2-48 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

1 . 8 - 4 s h i f t checks 
2. 4-12 shift checks 
3 . 12-8 s h i f t checks 
4 . Weekly checks 
5 . Bu i ld ing r a d i a t i o n 
6 . ORR d a i l y water system checks 
7 . Tota l s o l i d s check 
8 . R e s i s t i v i t y check 
9 . pH check 

10. Phosphate check 
11. S p e c i f i c g r a v i t y check 
12. How to take and count 

water samples 
13 . Power c a l c u l a t i o n s 

2 . 4 . 2 . Bookkeeping 

1 . ORR logbook 
a . Deminera l i zers 
b . Pony motors 
c . Secondary 

2 . ORR hourly readings 
3 . ORR accumulated instrument 

power 
4 . Startup power c a l c u l a t i o n s 
5 . ORR d a i l y summary 
6 . Da i ly graph 
7 . S h i m - r o d - p o s i t i o n graph 
8 . Da i ly water system checks 
9 . Da i ly r o u t i n e instrument 

c h e c k l i s t 

2 . 4 . 3 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

2 . 5 . Reactor Cycle 

2 . 5 . 1 . Startup modes 
2 . 5 . 2 . Startup c h e c k l i s t 

Trainer(s) Date Traifjpe Date 



C-2-49 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 5 . 3 . Operator s t a r t 

1 . When to press button 
2 . Status of system 

(servo or manual) 
3 . Limitat ions 

2 . 5 . 4 . Instrument s t a r t ( condi t ions 
necessary) 

1. Servo l i m i t switches 
2 . 20 counts on CRM 
3 . Neutron l e v e l below N l 
4 . F i s s i o n chamber moving and 

in automatic 
5 . No servo withdrawal l imi t 
6 . Not in run 
7. No servo i n s e r t error 
8 . CRM in use and >20 count /s 

with the log-N <0.001 NL 

2 . 5 . 5 . Run 

1. When not to press 
2 . Sag point 
3 . When run s t a r t s 

2 . 5 . 6 . Control Room Recorders 

The operator should learn the 
recorder switch s e t points and 
funct ions for the recorders 
l i s t e d . The type of sensing 
element used and i t s l o c a t i o n 
should be known. 

1. Count rate 
2 . Counting-rate period 
3 . Log N 
4 . Log-N period 

Trai ner(s) Date Trainee Date 



C-2-50 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

5 . Safe ty 
6 . Gamma chamber 
7 . Outlet temperature 
8 . 16N 
9 . D i f f e r e n t i a l temperature (AT) 

10. Reactor water a c t i v i t y 
11. Reactor secondary water 

a c t i v i t y 
12. D e g a s i f i e r a c t i v i t y 
13. POG a c t i v i t y 
14. Pool water a c t i v i t y 
15. Pool pH 
16. Reactor pH 
17. POG vacuum ( p r e s e n t l y on 

standby) 
18. NOG vacuum 
19. Reactor water f low 
20. Reactor AP 
21. Reactor i n l e t temperature 
22. Reactor wate.r r e s i s t i v i t y 
23. Pool primary water flow 
24. Pool temperature 
25. Pool water r e s i s t i v i t y 
26. F a c i l i t y c o o l i n g flow 
27. Reactor demineral izer 

r e s i s t i v i t y 
28. NOG f i l t e r - p i t temperature 
29. Cell vent f i l t e r - p i t tem-

perature 
30 . Syphon-break north standpipe 

l e v e l , syphon-break south 
standpipe l e v e l , and pool 
l e v e l 

31 . Primary flow make-up 

2 . 5 . 7 . Fu l l power operat ion 

1. Normal instrument readings 
2 . D r i f t of power (normal) 
3 . Variat ion of s a f e t i e s 

(normal) 

Trainer(s) Date Traifjpe Date 



C-2-51 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t , ) 

4 . Variat ion of gamma 
chambers (normal) 

5 . Variat ion of reactor primary 
flow (normal) 

2 . 5 . 8 . Rod drop and scram r e c o v e r i e s 

2 . 5 . 9 . Shutdown 
1 . Shutdown c h e c k l i s t 
2 . Checking of rod-dr ive 

mechanisms 
3 . Emergency-cooling c h e c k l i s t 
4 . Reloading schedule 

2 . 5 . 1 0 . Low-flow runs 

1. Use of r a i s e - t e s t switch 
2 . High s e n s i t i v i t y of s a f e t y 
3 . Manual and servo operat ion 
4 . C r i t i c a l run 

2 . 5 . 1 1 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

2 . 6 . Operational Handbook 

2 . 6 . 1 . Radiation s a f e t y and control 

2 . 6 . 2 . Reactor phys ics 

2 . 6 . 3 . Heat t r a n s f e r and f l u i d f low 

2 . 6 . 4 . Instruments and c o n t r o l s 

2 . 6 . 5 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above 
items 

Trai ner(s) Date Trainee Date 



C-2-52 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 7 . Health Phyaica Aspects 

2 . 7 . 1 . Use of radiat ion-contaminat ion 
instruments 

1. 13-y survey meter 
2 . Cutie pie 
3 . Continuous a i r monitor 
4 . Monitron 

2 . 7 . 2 . Radiation d e t e c t o r s 

1. Personal r a d i a t i o n monitor 
2 . Pocket p e n c i l meters 
3 . Direc t -reading dosimeter 
4 . ORNL i d e n t i f i c a t i o n badge 

2 . 7 . 3 . Regulated zones 

2 . 7 . 4 . Radiation zones 

2 . 7 . 5 . Contamination zones 

2 . 7 . 6 . C-zone c l o t h i n g 

2 . 7 . 7 . Smearing for contamination 

1. a 
2. 13-y 

2 . 7 . 8 . Counting of smears 

2 . 7 . 9 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

2 . 8 . Reference Information 

2.8.1. Blueprints 

2 . 8 . 2 . Operating manual 

Trainer(s) Date Traifjpe Date 



C-2-53 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 8 . 3 . R e a c t o r c o n t r o l s c h a n g e 

m e m o r a n d a b o o k 

2 . 8 . 4 . O R R l o g b o o k 

2 . 8 . 5 . O R R q u a r t e r l y r e p o r t s 

2 . 8 . 6 . S p e c i a l i n f o r m a t i o n b o o k 

2 . 8 . 7 . E x p e r i m e n t i n f o r m a t i o n b o o k 

2 . 8 . 8 . E l e m e n t a r y a n d l o g i c d i a g r a m s 

2 . 8 . 9 . F i l e s 

2 . 8 . 1 0 N o r m a l , a b n o r m a l , a n d e m e r g e n c y 
p r o c e d u r e s r e l a t e d t o a b o v e 
i t e m s 

2 . 9 . B u i l d i n g 3 0 0 4 

2 . 9 . 1 . D e m i n e r l i z e r s 

2 . 9 . 2 . F l o w p a t h s 

2 . 9 . 3 . V a l v i n g / f l o w m e t e r s , e t c . 

2 . 9 . 4 . S a f e t y e q u i p m e n t 

2 . 9 . 5 . C h e c k s 

2 . 9 . 6 . R e g e n e r a t i o n p r o c e d u r e s 

2 . 9 . 7 . S o l u - b r i d g e 

2 . 9 . 8 . C o n d i t i o n s for p u t t i n g u n i t 
o n - l i n e 

2 . 9 . 9 . N e u t r a l i z a t i o n t a n k 

Trainer(s) Date Traifjpe Date 



C-2-54 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . O P E R A T I O N A L A C T I V I T I E S ( c o n t . ) 

2 . 9 . 1 0 . A l a r m s , r e m o t e m o n i t o r i n g 

2 . 9 . 1 1 . N o r m a l , a b n o r m a l , a n d e m e r g e n c y 
p r o c e d u r e s r e l a t e d to a b o v e 
i t e m s 

2 . 1 0 . L I T R S t a n d b y 

2 . 1 0 . 1 . G e n e r a l i n f o r m a t i o n o n L I T R 
s t a n d b y 

1 . R e a c t o r v e s s e l 

2 . R e a c t o r c o r e 

3 . C e l l v e n t i l a t i o n 

a. Schematic of air flow 
through vessel and 
piping 

b. Absolute filter 
c. Top room 
d. West room 
e. East room 
f. Subpile room 

4 . N O G s y s t e m 

5 . P O G s y s t e m 

2 . 1 0 . 2 . R a d i a t i o n a n d c o n t a m i n a t i o n 
m o n i t o r i n g 

1 . M o n i t r o n s 
2 . C o n t i n u o u s a i r m o n i t o r s 

2 . 1 0 . 3 . R o u t i n e c h e c k s ( r e f e r to s h i f t 
c h e c k s h e e t ) 

1 . A b s o l u t e f i l t e r AP 
2 . C o l d w e a t h e r p r e c a u t i o n s 

Trainer(s) Date Traifjpe Date 



C-2-55 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 1 1 . B u i l d i n g 3 0 0 1 

2 . 1 1 . 1 . G e n e r a l I n f o r m a t i o n 

1 . C a n a l c o n t a i n m e n t 

a . P u r p o s e 
b . S c h e m a t i c o f a i r f l o w 
c . O G R n e g a t i v e p r e s s u r e 
d . D u c t n e g a t i v e p r e s s u r e 

( n o r m a l r e a d i n g ) 
e . E l e c t r i c b l o w e r s 

2 . C a n a l u s e 

a . L i s t m a t e r i a l s t h a t a r e 
s t o r e d in the c a n a l 

b . I s o t o p e s t o r a g e t a n k 
c . J e t t i n g w a t e r f r o m b a c k -

s i d e o f c a n a l w a l k w a y 
d . P o t e n t i a l c o n t a m i n a t i o n 

in a r e a 

3 . C a n a l d e m i n e r a l i z e r 

a . S c h e m a t i c o f w a t e r f l o w 
i n c l u d i n g i s o t o p e s t o r a g e 
t a n k 

b . R e g e n e r a t i o n p r o c e d u r e 
c . I s o t o p e s t o r a g e t a n k 

( 1 ) S o l e n o i d v a l v e 
( 2 ) R a d i a t i o n s e n s o r a n d 

p u r p o s e 
( 3 ) G a m m a m o n i t o r 
( 4 ) E q u a l i z e r legs 

d. Canal makeup water 

4 . E x i t d u c t w a t e r d r a i n a g e 

5 . B u i l d i n g 3 0 0 2 c a n a l 

Trainer(s) Date Traifjpe Date 



C-2-56 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . OPERATIONAL ACTIVITIES ( c o n t . ) 

2 . 1 1 . 2 . R a d i a t i o n a n d c o n t a m i n a t i o n 
m o n i t o r i n g 

1 . H o n i t r o n s 
2 . C o n t i n u o u s a i r m o n i t o r s 
3 . A l a r m s r e c e i v e d at O R R 

2 . 1 1 . 3 . E l e v a t o r a l a r m 

2 . 1 1 . 4 . E m e r g e n c y - d i e s e l 

1 . F R C A S 
2 . E l e c t r i c b l o w e r s 

2 . 1 1 . 5 . R o u t i n e C h e c k s ( r e f e r to s h i f t 
c h e c k s h e e t ) 

2 . 1 1 . 6 . H e a t i n g S y s t e m , B u i l d i n g 3 0 0 1 

1 . O b j e c t o f h e a t i n g s y s t e m 
2 . L o c a t i o n o f h e a t e r s e q u i p p e d 

w i t h t h e r m o s t a t s 
3 . P r o c e d u r e to t a k e i f i n d o o r 

t e m p e r a t u r e d r o p s t o < 5 0 ° F 

3 . M I S C E L L A N E O U S 

3 . 1 . J o b P e r f o r m a n c e S t a n d a r d s 

3 . 2 . Q u a l i t y A s s u r a n c e 

3 . 2 . 1 . O r g a n i z a t i o n 

3 . 2 . 2 . A p p l i c a t i o n 

3 . 2 . 3 . R e p o r t i n g ( a u d i t s , h o t l i n e ) 

Trai ner(s) Date Trainee Date 



C-2-59 

SECTION 3. EMERGENCY PREPAREDNESS CHECKLIST 

T r a i n e e : Badge No.: 

Facility: Oak Ridge Research Reactor (ORR) Buildings: 3 0 4 2 , 3 0 0 1 , 3 0 0 4 

Instructions 

T h i s c h e c k l i s t , o n a b n o r m a l / e m e r g e n c y o p e r a t i n g i n s t r u c t i o n s ( A / E O I s ) , is 
i n t e n d e d to e n s u r e , in p a r t , t h a t an i n d i v i d u a l h a s r e c e i v e d t r a i n i n g in 
e m e r g e n c y p r o c e d u r e s , as r e q u i r e d by D O E O r d e r s 5 4 8 0 . 1 A , C h a p t e r V I ( S a f e t y 
of D O E - O w n e d R e a c t o r s ) a n d 5 5 0 0 . 3 ( R e a c t o r a n d N o n r e a c t o r N u c l e a r F a c i l i t y 
E m e r g e n c y P l a n n i n g , P r e p a r e d n e s s , and R e s p o n s e P r o g r a m for D O E 
O p e r a t i o n s ) . 

T h i s c h e c k l i s t is to b e u s e d f o r i n i t i a l c e r t i f i c a t i o n a n d for r e q u a l i f i -
c a t i o n t r a i n i n g . It is r e q u i r e d t h a t a l l e m e r g e n c y p r o c e d u r e s b e r e v i e w e d 
on a n a n n u a l b a s i s . 

( R e c o m m e n d a t i o n : T h e s h i f t s u p e r v i s o r s h o u l d p e r i o d i c a l l y c o v e r w i t h h i s 
or h e r c r e w a f e w A / E O I s a n d p o s t u l a t e d e m e r g e n c y s c e n a r i o s i n t h e g e n e r i c 
c a t e g o r i e s as t a l k - t h r o u g h e x e r c i s e s , as t i m e a l l o w s . T o w a r d t h e e n d o f a 
c e r t i f i c a t i o n p e r i o d , r e t u r n a l l c h e c k l i s t s for a u d i t i n g p u r p o s e s . ) 

W i t h t h e e x c e p t i o n o f S e c t i o n 3, all i t e m s m u s t be c o m p l e t e d p r i o r t o t h e 
a d m i n i s t e r i n g o f the i n i t i a l c e r t i f i c a t i o n e x a m i n a t i o n . S o m e o f t h e s u b -
j e c t s in t h i s s e c t i o n a r e t a u g h t b y t r a i n i n g p e r s o n n e l in o t h e r O R N L o r g a -
n i z a t i o n s at d i f f e r e n t t i m e s t h r o u g h o u t the y e a r . T h e s e s u b j e c t s ( o n l y ) 
m a y b e s i g n e d o f f a f t e r the i n i t i a l c e r t i f i c a t i o n e x a m i n a t i o n b u t s h a l l be 
a c k n o w l e d g e d d u r i n g r e q u a l i f i c a t i o n p e r i o d s . 

W h e n t h e T r a i n e r i n i t i a l s a n i t e m ( a n d s i g n s t h e b o t t o m o f e a c h p a g e ) , it 
s h o u l d i n d i c a t e t h a t h e / s h e h a s n o t o n l y b e e n a s s u r e d t h a t t h e m a t e r i a l 
h a s b e e n c o v e r e d w i t h t h e T r a i n e e , it s h o u l d a l s o i n d i c a t e t h a t t h e 
T r a i n e e k n o w s the m a t e r i a l w e l l e n o u g h to be q u a l i f i e d in t h a t s u b j e c t 
a r e a . 

U p o n c o m p l e t i o n , t h i s c h e c k l i s t s h o u l d be r e t u r n e d t o t h e T r a i n i n g M a n a g e r ; 
h e / s h e s h a l l s u b m i t it t o t h e E x a m i n e r . 

T h i s m a t e r i a l h a s b e e n t a u g h t 
to the t r a i n e e . 

T r a i n i n g M a n a g e r C o m p l e t i o n D a t e 

T h i s m a t e r i a l h a s b e e n t a u g h t to 
m e b y t h e t r a i n i n g p e r s o n n e l . 

Trainee Completion Date 



C-2-57 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4. OPERATING EXPERIENCE 

1. H a s p e r f o r m e d a r e a c t o r s t a r t u p 
( c o n s o l e o p e r a t i o n o r i n a 
s u p e r v i s o r y c a p a c i t y ) 

2 . H a s p a r t i c i p a t e d in r e a c t o r 
s t a r t u p s , o t h e r t h a n c o n s o l e w o r k 

3 . Has p a r t i c i p a t e d in r e a c t o r 
r e f u e l i n g a n d / o r c o r e d i s a s s e m b l y 
w o r k 

4 . H a s p a r t i c i p a t e d in r e a c t o r s h u t -
d o w n w o r k ( o t h e r t h a n r e f u e l i n g ) 

5 . Has p a r t i c i p a t e d in p o w e r c h a n g e s 
o f g r e a t e r t h a n 10% 

6 . H a s p a r t i c i p a t e d in c o n t r o l r o o m 
w o r k d u r i n g n o r m a l o p e r a t i o n s 

7 . O t h e r 

Trainer(s) Date Trainee D a t e 



C-2-61 

SECTION 3. EMERGENCY PREPAREDNESS CHECKLIST 

T r a i n e r / T r a i n e r / 
T i t l e T r a i n e e D a t e T r a i n e e D a t e 

1 . FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIa) 

1 . 1 . L e a k s i n t h e p r i m a r y c o o l i n g 

s y s t e m 

1 . 2 . R a p i d l o s s o f p o o l w a t e r 

1 . 3 . L o s s o f T V A e l e c t r i c a l p o w e r 

1 . 4 . R e s p o n s e to s e t b a c k s , r e v e r s e s , a n d 

s c r a m s 

1 . 5 . L o s s o f i n s t r u m e n t a i r 

1 . 6 . L o s s o f p o t a b l e , p r o c e s s , or 

d e m i n e r a l i z e d w a t e r s y s t e m s 

1 . 7 . L o s s o f s t e a m 

1 . 8 . L o s s o f o n e o r m o r e r e a c t o r p r i m a r y 

c o o l i n g p u m p s 

1 . 9 . L o s s o f p o o l c o o l i n g s y s t e m 

1 . 1 0 . L o s s o f s e c o n d a r y c o o l i n g s y s t e m 

1 . 1 1 . L o s s o f s h u t d o w n c o o l i n g c a p a b i l i t y 

1 . 1 2 . U n c o n t r o l l e d o r u n e x p e c t e d c h a n g e s 

in r e a c t i v i t y 

1 . 1 3 . S t u c k c o n t r o l r o d 

1 . 1 4 . D r o p p e d c o n t r o l r o d 

1 . 1 5 . L o s s o f c o n t r o l - r o d p o s i t i o n i n d i c a t o r s y s t e m 

Trainer(s) Date Trainee Date 



C-2-62 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1 . F A C I L I T Y - S P E C I F I C A B N O R M A L / E M E R G E N C Y 
O P E R A T I N G I N S T R U C T I O N ( A / E O I s ) ( c o n t . ) 

1 . 1 6 . H i g h r a d i a t i o n l e v e l i n t h e r e a c t o r 
p r i m a r y c o o l i n g s y s t e m 

1 . 1 7 . H i g h r a d i a t i o n l e v e l in t h e 
s e c o n d a r y w a t e r s y s t e m s 

1 . 1 8 . L o s s o f b u i l d i n g c o n t a i n m e n t 

1 . 1 9 . H i g h r a d i a t i o n l e v e l i n t h e r e a c t o r 
b u i l d i n g or o f f - g a s s y s t e m s 

1 . 2 0 . H i g h r a d i a t i o n l e v e l in t h e l i q u i d 
w a s t e s y s t e m 

2 . G E N E R I C E M E R G E N C Y P R O C E D U R E S 
(as i d e n t i f i e d in D O E O r d e r 5 5 0 0 . 3 ) 

I f a n y o f t h e i t e m s b e l o w h a v e b e e n 
c o v e r e d in t h e p r e v i o u s s e c t i o n , 
w r i t e N A in t h e s p a c e . 

2 . 1 . O p e r a t i o n a l ( o n - s i t e a n d o f f - s i t e ) 

2 . 1 . 1 . F i r e s 

2 . 1 . 2 . E x p l o s i o n 

2 . 1 . 3 . I n d u s t r i a l a c c i d e n t s 

2 . 1 . 4 . P e r s o n n e l i n j u r y o r f a t a l i t y 

2 . 1 . 5 . R e l e a s e o f r a d i o a c t i v e o r t o x i c 
m a t e r i a l s 

2 . 1 . 6 . P e r s o n n e l e x p o s u r e 

Trainer(s) Date Traifjpe Date 



C-2-63 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2. GENERIC EMERGENCY PROCEDURES ( c o n t . ) 
(as i d e n t i f i e d in D O E O r d e r 5 5 0 0 . 3 ) 

2 . 1 . 7 . O i l a n d h a z a r d o u s m a t e r i a l 

p o l l u t i o n 

2 . 1 . 8 . A i r a n d w a t e r p o l l u t i o n 

2 . 1 . 9 . T r a n s p o r t a t i o n a c c i d e n t 

i n v o l v i n g h a z a r d o u s m a t e r i a l s 

2 . 2 . N a t u r a l p h e n o m e n a 

2 . 2 . 1 . E a r t h q u a k e 

2 . 2 . 2 . T o r n a d o 

2 . 2 . 3 . F l o o d 

2 . 2 . 4 . W i n d , s n o w , ice 

2 . 3 . S p e c i a l n u c l e a r m a t e r i a l s ( S N M ) 

2 . 3 . 1 . A c c i d e n t s o r m a l e v o l e n t a c t s 

i n v o l v i n g fuel 

2 . 4 . T e r r o r i s t t h r e a t s or a c t s 

2 . 4 . 1 . B o m b t h r e a t 

2 . 4 . 2 . O v e r t or c o v e r t a c t i o n s , 

i n c l u d i n g s a b o t a g e 

2 . 4 . 3 . N u c l e a r t h r e a t s 

2 . 4 . 4 . E x t o r t i o n o r k i d n a p p i n g 

2 . 4 . 5 . I n t e r n a t i o n a l t h r e a t s 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS 

3 . 1 . H a s p e r i o d i c a l l y p a r t i c i p a t e d i n 
b u i l d i n g a n d / o r p l a n t e v a c u a t i o n 
d r i l l s . ( R e q u i r e d at l e a s t 
a n n u a l l y . ) 

3 . 2 . H a s h a d f i r e - f i g h t i n g t r a i n i n g 

3 . 3 . H a s h a d t r a i n i n g i n t h e u s e o f 
r e s p i r a t o r y s a f e t y e q u i p m e n t 

3 . 4 . H a s h a d t r a i n i n g in f i r s t a i d 
a n d / o r C P R 

3 . 5 . H a s h a d p e r i o d i c s a f e t y m e e t i n g s 

3 . 6 . H a s r e a d a l l s c e n a r i o s a n d / o r 
r e p o r t s o n a c c i d e n t - t y p e d r i l l s 
at t h i s f a c i l i t y 

3 . 7 . H a s r e a d a l l r e a c t o r - r e l a t e d 
U n u s u a l O c c u r r e n c e R e p o r t s 
g e n e r a t e d at O R N L 

3 . 8 . H a s r e a d t h e s u m m a r i e s o f t h e 
U n u s u a l O c c u r r e n c e R e p o r t s 
g e n e r a t e d b y o t h e r D O E f a c i l i t i e s 

3 . 9 . H a s r e a d s e l e c t e d a n d / o r s i g n i f i -
c a n t u n u s u a l o c c u r r e n c e r e p o r t s 
g e n e r a t e d b y t h e N R C 

3 . 1 0 . H a s r e v i e w e d a l l M e c h a n i c a l a n d 
Instrumentation and Controls Design 
Change Memos applicable to this 
facility 

Trainer(s) Date Traifjpe Date 



C-2-2146 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3 . O T H E R S A F E T Y - R E L A T E D S U B J E C T S ( c o n t . ) 

3 . 1 1 . H a s b e e n m a d e a w a r e o f a l l s i g n i -
f i c a n t c h a n g e s in e q u i p m e n t a n d / o r 
p r o c e d u r e s at t h i s f a c i l i t y 

3 . 1 2 . H a s p e r i o d i c a l l y r e v i e w e d t h e 
f o l l o w i n g O R N L s a f e t y l i t e r a t u r e : 

1 . L o c a l E m e r g e n c y M a n u a l 

2 . L a b o r a t o r y E m e r g e n c y M a n u a l 

3 . S a f e t y M a n u a l 

4 . H e a l t h P h y s i c s P r o c e d u r e s 
M a n u a l 

3 . 1 3 . K n o w s t h e b u i l d i n g e v a c u a t i o n 
p r o c e d u r e s 

3 . 1 4 . K n o w s t h e p l a n t - w i d e e v a c u a t i o n 
p r o c e d u r e 

3 . 1 5 . K n o w s t h e t y p e a n d l o c a t i o n o f 
e m e r g e n c y e q u i p m e n t at t h e f a c i l i t y 

Trainer(s) Date Traifjpe Date 



C-2-67 

SECTION 4 SUPERVISOR'S CHECKLIST 

T r a i n e e : B a d g e N o . : 

F a c i l i t y : O a k R i d g e R e s e a r c h R e a c t o r ( O R R ) B u i l d i n g s : 3 0 4 2 , 3 0 0 1 , 3 0 0 4 

I n s t r u c t i o n s 

S o m e o f t h e m a t e r i a l o n s u p e r v i s o r t r a i n i n g is c o v e r e d b y s p e c i a l c o u r s e s 
g i v e n b y O R N L i n s t r u c t o r s ( o t h e r t h a n R e a c t o r O p e r a t i o n s p e r s o n n e l ) at 
v a r i o u s t i m e s t h r o u g h o u t t h e y e a r . T o a l l o w t h e c a n d i d a t e t o t a k e the 
S e n i o r R e a c t o r O p e r a t o r e x a m i n a t i o n a n d a s s u m e t h e d u t i e s o f a S u p e r v i s o r 
p r i o r to a t t e n d i n g t h e s e c o u r s e s , the i n s t r u c t o r s h a l l c o v e r the f u n d a m e n -
t a l s o f t h e v a r i o u s s u b j e c t s to e n s u r e t h a t t h e i n d i v i d u a l is p r e p a r e d to 
a s s u m e h i s s u p e r v i s o r y r e s p o n s i b i l i t i e s . 

W h e n the T r a i n e r i n i t i a l s a n i t e m (and s i g n s t h e b o t t o m o f e a c h p a g e ) , it 
s h o u l d i n d i c a t e that h e / s h e h a s n o t o n l y b e e n a s s u r e d t h a t t h e m a t e r i a l 
h a s b e e n c o v e r e d w i t h the T r a i n e e , it s h o u l d a l s o i n d i c a t e t h a t the 
T r a i n e e k n o w s t h e m a t e r i a l w e l l e n o u g h to b e q u a l i f i e d in t h a t s u b j e c t 
a r e a . 

U p o n c o m p l e t i o n , t h i s c h e c k l i s t s h o u l d b e r e t u r n e d to t h e T r a i n i n g M a n a g e r ; 
h e / s h e s h a l l s u b m i t it to t h e E x a m i n e r . 

T h i s m a t e r i a l h a s b e e n t a u g h t 
to t h e t r a i n e e . 

T r a i n i n g M a n a g e r C o m p l e t i o n D a t e 

This material has been taught to 
me by the training personnel. 

Trainee ' „ Completion Date 



C-2-69 

SECTION 4. SUPERVISOR'S CHECKLIST 

T r a i n e r / T r a i n e r / 
T i t l e T r a i n e e D a t e T r a i n e e D a t e 

1. LEADERSHIP 

1 . 1 . F u n d a m e n t a l s 

1 . 2 . P r o t o c o l 

1 . 3 . C o m m a n d r e s p o n s i b i l i t i e s a n d 

l i m i t s 

1 . 4 . I n t e r p e r s o n a l c o m m u n i c a t i o n 

1 . 5 . M o t i v a t i o n o f p e r s o n n e l a n d 

h a n d l i n g c o m p l a i n t s 

1 . 6 . L a b o r r e l a t i o n s 

1 . 7 . P r o b l e m / d e c i s i o n a l a n a l y s i s 

1 . 8 . J o b p e r f o r m a n c e s t a n d a r d s 

1 . 9 . O r g a n i z i n g a n d p l a n n i n g 
2. ADMINISTRATIVE REQUIREMENTS 

2 . 1 . R e s p o n s i b i l i t i e s d u r i n g r e a c t o r -

t y p e o p e r a t i o n 

2 . 2 . T e c h n i c a l S p e c i f i c a t i o n s 

2 . 3 . R e p o r t i n g r e q u i r e m e n t s 

2 . 4 . S p e c i a l f o r m s to f i l l o u t a n d / o r 
r e p o r t s to w r i t e ( R W P , w o r k 
r e q u e s t s , e t c . ) 

2 . 5 . D i s s e m i n a t i n g p e r t i n e n t i n f o r m a t i o n 
to s h i f t p e r s o n n e l 

2 . 6 . S p e c i a l p r o j e c t s 

Trainer(s) Date Trainee Date 
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FACILITY TRAINING/QPALIFICATION CHECKLISTS ) 

T r a i n e e : B a d g e N o . : 

F a c i l i t y : B u l k S h i e l d i n g R e a c t o r ( B S R ) B u i l d i n g s : 3 0 1 0 a n d 3004 

I n s t r u c t i o n s 

T h i s c o m p o s i t e c h e c k l i s t is c o m p r i s e d o f four s e c t i o n s ; t h e s e a r e ( 1 ) the 
G e n e r i c S u b j e c t s C h e c k l i s t ( i . e . , r e a c t o r p h y s i c s , h e a t t r a n s f e r / f l u i d f l o w , 
r a d i a t i o n s a f e t y , and i n d u s t r i a l s a f e t y ) ; ( 2 ) the F a c i l i t y - S p < "ic C h e c k -
l i s t ; ( 3 ) the E m e r g e n c y P r e p a r e d n e s s C h e c k l i s t ; a n d ( 4 ) the S u p e r v i s o r ' s 
C h e c k l i s t . ( R e f e r to t h e i n d i v i d u a l c h e c k l i s t s for a n y s p e c i a l i n s t r u c t i o n s . ) 

T h e t o p i c s h e r e i n a r e to be t a u g h t to the a b o v e - m e n t i o n e d t r a i n e e b y the 
T r a i n i n g M a n a g e r , or h i s / h e r d e s i g n a t e d i n s t r u c t o r s , to the e x t e n t that the 
t r a i n e e w i l l be p r e p a r e d for ( 1 ) the w r i t t e n ( o r a l , a n d / o r o p e r a t i n g e x a m i n a -
t i o n s r e q u i r e d for c e r t i f i c a t i o n or r e q u a l i f i c a t i o n a n d ( 2 ) s o l o o p e r a t i o n 
at the a b o v e - m e n t i o n e d f a c i l i t y . A l l i t e m s o n e a c h c h e c k l i s t a r e to be 
c o v e r e d for t h e i n i t i a l q u a l i f i c a t i o n ; s e l e c t e d i t e m s , w i t h e m p h a s i s o n 
a b n o r m a l / e m e r g e n c y p r o c e d u r e s , are to be c o v e r e d for r e q u a l i f i c a t i o n t r a i n i n g . 

T h e t r a i n i n g p e r s o n n e l s h a l l be r e s p o n s i b l e for e s t a b l i s h i n g l e a r n i n g o b j e c -
t i v e s , as a p p l i c a b l e . T h a t i s , t h e y s h a l l c o v e r e a c h s u b j e c t w i t h the p r i m a r y 
o b j e c t i v e of l e a v i n g t h e t r a i n e e w i t h t h a t e s s e n t i a l i n f o r m a t i o n a n d / o r k n o w -
l e d g e n e e d e d to o p e r a t e the r e a c t o r or a u x i l i a r y e q u i p m e n t in a s a f e , e f f i -
c i e n t , a n d r e l i a b l e m a n n e r d u r i n g n o r m a l , a b n o r m a l , a n d e m e r g e n c y c o n d i t i o n s . 

T h e T r a i n i n g M a n a g e r at t h i s f a c i l i t y s h a l l c o o r d i n a t e a l l t r a i n i n g a n d s h a l l 
s i g n the c o v e r p a g e o f t h i s a n d e a c h i n d i v i d u a l c h e c k l i s t a f t e r all t h e 
r e q u i r e d s e c t i o n s h a v e b e e n c o v e r e d , as a p p l i c a b l e . H e / s h e s h a l l a l s o e n s u r e 
t h a t a l l r e q u i r e d s i g n a t u r e s a r e a f f i x e d p r i o r to s e n d i n g the c o m p o s i t e c h e c k -
l i s t to the E x a m i n e r for f i l i n g . A l l s e c t i o n s s h o u l d b e c o m p l e t e d p r i o r to 
t a k i n g the w r i t t e n e x a m i n a t i o n r e q u i r e d for i n i t i a l c e r t i f i c a t i o n . 

T h e c o m p o s i t e c h e c k l i s t is i n t e n d e d to b e u s e d for t h e i n i t i a l q u a l i f i c a t i o n 
a n d for o n e r e q u a l i f i c a t i o n ; h o w e v e r , it m a y be u s e d for an a d d i t i o n a l 
r e q u a l i f i c a t i o n ( t w o - y e a r p e r i o d ) b y u s i n g a c o l o r c o d e , or s o m e s i m i l a r 
s c h e m e , to i n d i c a t e c o n t i n u e d u s e o f the same c h e c k l i s t . 

T h i s m a t e r i a l h a s b e e n t a u g h t 
to t h e t r a i n e e . 

T r a i n i n g M a n a g e r C o m p l e t i o n D a t e 

This material has been taught to 
me by the training personnel. 

Trainee 
» ________________ 
Completion Date 
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3 . E X P E R I M E N T S C - 3 - 3 2 

3 . 1 . C o n n e c t i o n t o R e a c t o r S a f e t y C i r c u i t s C - 3 - 3 2 
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4 . 1 . C o r e L o a d i n g C - 3 - 3 3 
4 . 2 . O p e r a t i n g D a t a C - 3 - 3 3 
4 . 3 . R e a c t o r C o n t r o l C h a n g e s C - 3 - 3 3 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer / 
T i t l e Trainee Date Trainee Date 

1 . REACTOR PHYSICS 

1 . 1 . Neutron Reactions 

1 . 1 . 1 . T y | o f reac t ions 

1 . 1 . 2 . Fast and thermal neutron" 

1 . 1 . 3 . Prompt and delayed neutro 

1 . 1 . 4 . Mnltip - ion fac tor 

1 . 1 . 5 . IOSS .ectir- ' 

1 . 1 . 6 . Nen spectrum 

1 . 2 . Nuclear Rpactors 

1 . 2 . 1 . . ^r ipt ion of reactor components 

1 . 2 . 2 . Reac t iv i ty and c r i t i c a l i t y 

1 . 2 . 3 . The f o u r - f a c t o r formula 

1 . 3 . R e a c t i v i t y and Reactor Period 

1 . 3 . 1 . R e a c t i v i t y c a l c u l i t i o n s 

1 . 3 . 2 . Reactor period 

1 . 3 . 3 . Prompt c r i t i c a l i t y 

1 . 4 . Fuel Burnup 

1 . 4 . 1 . Fuel requirements for c r i t i c a l 
mass 

1 . 4 . 2 . 1 loading 

1 . 5 . Xenon and Samarium Poisoning 
E f f e c t s 

1 . 5 . 1 . F i ss ion-product poisons 
1 . 5 . 2 . Buildup and removal 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. REACTOR PHYSICS ( c o n t . ) 

1 . 5 . 3 . E f f e c t of shutdown on poison 

equ i l ibr ium 

1 . 6 . Temperature E f f e c t s 

1 . 6 . 1 . R e a c t i v i t y and temperature 

1 . 6 . 2 . Temperature c o e f f i c i e n t s 
1 . 6 . 3 . Reactor contro l 
1 . 6 . 4 . Doppler e f f e c t 

1 . 7 . Neutron Flux D i s t r i b u t i o n 

1 . 7 . 1 . Basic information 

1 . 7 . 2 . R e f l e c t o r e f f e c t s 

1 . 7 . 3 . Temperature e f f e c t s 

1 . 7 . 4 . Fuel burnup e f f e c t s 

1 . 7 . 5 . Control-rod e f f e c t s 

1 . 7 . 6 . Control-rod worth 

2 . HEAT TRANSFER/FLUID FLOW 

2 . 1 . Heat ( U n i t s , D e f i n i t i o n s ) 

2 . 1 . 1 . Introduct ion 

2 . 1 . 2 . Temperature u n i t s 

2 . 1 . 3 . Heat u n i t s 

2 . 1 . 4 . Thermal energy and power 

2 . 1 . 5 . Thermal s t r e s s 

2 . 2 . Heat Transfer 

2 . 2 . 1 . Sources o f heat 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . HEAT TRANSFER/FLUID FLOW ( c o n t . ) 

2 . 2 . 2 . Heat conduction 
2 . 2 . 3 . Heat t rans fer by convection 
2 . 2 . 4 . Nucleate, t r a n s i t i o n , and 

f i l l e r b o i l i n g 

2 . 3 . Fluid Mechanics 

2 . 3 . 1 . Hydraulic and pneumatic pressure 

2 . 3 . 2 . S ta t i c pressure and force 
2 . 3 . 3 . Dynamic pressures and forces 
2 . 3 . 4 . Water hammer 

2 . 4 . Heat Production and Control 
in Nuclear Reactors 

2 . 4 . 1 . Fission-produced heating 
2 . 4 . 2 . Temperature and heat transfer 

in reactors 
2 . 4 . 3 . Heat transfer rates 
2 . 4 . 4 . Determination of operating parameters 

2 . 4 . 5 . Afterheat 

3 . RADIATION SAFETY AND CONTROL 

3 . 1 . Atoms 

3 . 1 . 1 . Parts defined 
3 . 1 . 2 . Character i s t i c s of protons, 

neutrons, and e l ec trons 

3 . 2 . Radioactive Material and Radiation 

3 . 2 . 1 . Unstable atoms 
3 . 2 . 2 . Types of rad ioact ive decay 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3. RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 2 . 3 . Radioact ive contamination _ 

3 . 3 . I o n i z a t i o n 

3 . 3 . 1 . Ions 

3 . 3 . 2 . R a d i a t i o n and i o n i z a t i o n 

3 . 3 . 3 . Range 

3 . 3 . 4 . S h i e l d i n g 

3 . 4 . R a d i a t i o n Uni t s 

3 . 4 . 1 . The cur ie 

3 . 4 . 2 . The r o e n t g e n 

3 . 4 . 3 . The rad 

3 . 4 . 4 . The r e l a t i v e b i o l o g i c a l 
e f f e c t i v e n e s s of r a d i a t i o n (RBE) 

3 . 4 . 5 . The roentgen e q u i v a l e n t man (REM) 

3 . 5 . Health Hazards of Radiat ion 

3 . 5 . 1 . R a d i a t i o n rev iew 
3 . 5 . 2 . P e n e t r a t i o n e f f e c t s 

3 . 5 . 3 . E f f e c t s from i n g e s t e d s o u r c e s 

3 . 5 . 4 . R a d i a t i o n s e n s i t i v i t y of body 
o rgans 

3 . 5 . 5 . R a d i a t i o n dose r a t e 

3 . 6 . Radiat ion P r o t e c t i o n Methods 

3 . 6 . 1 . Review 
3 . 6 . 2 . P lanning , to reduce exposure 

3 . 6 . 3 . Reducing the dose r a t e 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3. RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 6 . 4 . Sh ie ld ing—tenth-va lue and 
h a l f - v a l u e layers 

3 . 6 . 5 . Radioactive decay 
3 . 6 . 6 . Shie ld ing with dis tance 

3 . 7 . Radioactive Contamination -
Pro tec t i ve Measures 

3 . 7 . 1 . Review 

3 . 7 . 2 . Radioactive contamination ( s o l i d , 
l i q u i d , and gaseous) 

3 . 7 . 3 . Contamination, surface and 
a irborne 

3 . 7 . 4 . Contamination zones 
3 . 7 . 5 . Contamination c lo th ing 

3 . 7 . 6 . Regulated zones 

3 . 7 . 7 . Continuous a ir monitors 
3 . 7 . 8 . Maximum permiss ible body burden 
3 . 7 . 9 . Maximum permissible concentrat ion 

4 . INDUSTRIAL SAFETY 

4 . 1 . Operational Safety 

4 . 1 . 1 . Safety organizat ion and Safety 
O f f i c e r 

4 . 1 . 2 . Protec t ive equipment (use , 
l o c a t i o n ) 

4 . 1 . 3 . Safety prac t i ce s 
1. Pre-job planning 
2 . E l e c t r i c a l s a f e t y 
3 . Permits and tags 
4 . Company v e h i c l e s 

4 . 1 . 4 . Reporting of acc idents 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . INDUSTRIAL SAFETY ( c o n t . ) 

4 . 1 . 5 . Source of information ( r e f e r e n c e ) 

1 . Standard P r a c t i c e Procedure 
2 . P o l i c y Procedure Manual 
3 . Sa fe ty Manual 
4 . Environmental P r o t e c t i o n 

Manual 
5 . ORNL Respiratory Program 

4 . 2 . I n d u s t r i a l Hygiene 

4 . 2 . 1 . Hear ing / s ight conservat ion 

4 . 2 . 2 . Use and a v a i l a b i l i t y of 
r e s p i r a t o r y equipment 

4 . 2 . 3 . Control of t o x i c chemica l s /ac id 
s p i l l s 

4 . 2 . 4 . Incompatible chemicals 

4 . 2 . 5 . Reporting requirements 

4 . 3 . Environmental P r o t e c t i o n 

4 . 3 . 1 . Organization ( f u n c t i o n , contact) 

4 . 3 . 2 . General requirements for 
d i scharging of e f f l u e n t s to the 
environs 

4 . 3 . 3 . Handling and d i spos ing of 
hazardous mater ia l s 

4 . 3 . 4 . Reporting 

4 . 4 . F ire P r o t e c t i o n 

4 . 4 . 1 . Organization 

4 . 4 . 2 . Location of alarm boxes and 
equipment 

4 . 4 . 3 . E f f e c t s o f smoke and h o t , t ox i c 
gases 

4 . 4 . 4 . Combating f i r e s alone 

Trainer(s) Date Trainee Date 
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SECTION 2. FACILITY SPECIFIC CHECKLIST 

Trainer/ Trainer/ 
T i t l e Trainee Date Trainee Date 

1. GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX 

1 . 1 . Pool 

1 . 1 . 1 . Dimensions and c o n f i g u r a t i o n 

1 . 1 . 2 . Lining 

1 . Type 
2 . Temperature l i m i t a t i o n s 
3 . Radiation l i m i t a t i o n s 
4 . Chemical l i m i t a t i o n s 

1 . 1 . 3 . Water- leve l control 

1 . Water make-up __ 
2 . Determining water l o s s 

due to leakage _ 
3 . How l e v e l i s monitored _ 
4 . Emergency s h i e l d i n g for 

reactor pool _ 

1 . 1 . 4 . Water pur i ty 

1 . Limits on various parameters 

a . pH _ 
b . R e s i s t i v i t y 
c . A c t i v i t y 

(1) Normally, when 
not operat ing 

(2) During 1-MW 
operation 

(3) During 2-MW 
operation 

2 . Sampling points 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX ( c o n t . ) 

1 . 1 . 5 . Lowest permiss ib le water depth 

1 . 1 . 6 . Rules about proximity of 
reac tors phys i ca l r e s t r i c t i o n s 
(PCA and BSR) 

1 . 1 . 7 . Fuel s torage 

1 . Underwater racks 
2 . Be 
3 . Vault 

1 . 1 . 8 . Emptying and f i l l i n g the pool 

1 . 1 . 9 . Miscel laneous 

1. Dam 
2 . Fuel-handl ing and other 

t o o l s used in the pool 
3 . D i s p o s i t i o n of o f f - s h i f t s 
4 . Overhead crane 

1 . 1 . 1 0 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 2 . Water System 

1 . 2 . 1 . Schematic flow system 
* 1 . 2 . 2 . Heat exchanger (2 MW) 

1. Capacity 
2 . Flow diagram 
3 . Normal temperature of 

i n l e t and e x i t water 
4 . Construction mater ia l s 

• U n i t s from o ld system are a l s o a v a i l a b l e for use . 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX ( c o n t . ) 

* 1 . 2 . 3 . Demineralizer (30 gpm) 
1. Descr ip t ion 
2 . Water f low 
3 . Regeneration 
4 . Checks 
5 . Resins 
6 . Alarm on low r e s i s t a n c e 

* 1 . 2 . 4 . F i l t e r (200 gpm) 
1 . Pumping ra te 
2 . Flow 
3 . Type of media 
4 . Reason for f i l t e r i n g 
5 . Skimmer 

* 1 . 2 . 5 . Vacuum c leaning pump 
1. Flow rate 
2 . F i l t e r i n g unit 
3 . Flow diagram 
4 . Rad ioac t iv i ty encountered 

* 1 . 2 . 6 . 16N j e t s 
1. Function 
2 . Location 
3 . Placing in s e r v i c e 
4 . When required 

* 1 . 2 . 7 . Flapper valve 

1. Describe the component 
2 . P o s i t i o n ind ica tors 

a . p o s i t i o n swi tches 
b. o r i f i c e monitoring 

*Units from old system are a l s o a v a i l a b l e for u s e . 

Trai ner(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX ( c o n t . ) 

3 . Mode 1 operat ion 
4 . Mode 2 operat ion 
5 . Checks to ensure proper 

mode and p o s i t i o n 

1 . 2 . 8 . Decay tank 

1. Dimensions 
2 . B a f f l e s - purpose 
3 . Level i n d i c a t o r s 
4 . Water l e v e l during 2-MW 

operat ion 
5 . Water l e v e l during 

no- f low condi t ions 
6 . Surge tank 

1 . 2 . 9 . Primary c o o l i n g system 

1. Primary pump 

a . Horse power 
b. Flow capac i ty 

(des ign ) 
c . Packing gland 

water supply 

2 . O r i f i c e (main primary 
f low) 

a . Location 

3 . Valve p i t 

a . Valve contro l 

4 . Syphon - break l i n e 

Trai ner(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX ( c o n t . ) 

5 . F lex hose 

a . M a t e r i a l 
b . Purpose 
c . P r e c a u t i o n s -

g e n e r a l 
d . P r e c a u t i o n s d u r i n g 

movement of r e a c t o r 
e . S a t i s f a c t o r y c o n d i -

t i o n f o r f low 

6 . Degasser tank 

1 . 2 . 1 0 . Secondary c o o l i n g system 

1 . Flow range during 
operat ion 

2 . How c o n t r o l l e d 
3 . Pump 
4 . Basin - l e v e l - contro l 
5 . Water treatment - pH, 

T . S . , blowdown, makeup, 
d a i l y and weekly 

6 . F a n s , speeds 
7 . Tower, capac i ty 
8 . How to place in operat ion 
9 . A/C pump 

1 . 2 . 1 1 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 3 . Bridges - Reactor , Experiment or 
Instrument and Mobile Catwalk 

1 . 3 . 1 . Location - ru le s governing 

Trai ner(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1 . GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX ( c o n t . ) 

1 . 3 . 2 . L i m i t a t i o n s on m a t e r i a l s , 
equipment, e t c . , that are 
normally permit ted (or not 
p e r m i t t e d ) on the br idge 

1 . 3 . 3 . R e p o s i t i o n i n g the r e a c t o r 
bridge 

1 . How the br idge i s moved 
2 . Reasons for moving the 

br idge 
3 . S a f e t y a s p e c t s 

a . N u c l e a r 
b . N o n - n u c l e a r 
c . R e a c t o r power w h i l e 

moving 
d . F l e x l i n e 

4. Rules regarding moving 

a . Personnel author ized 
to move the br idge 

b . Checks to be made 

1 . 3 . 4 . Locat ion of power c u t - o f f 
s w i t c h e s 

1 . 3 . 5 . P h y s i c a l dimensions of br idge 

1 . 3 . 6 . Weight l i m i t a t i o n s 

1 . 3 . 7 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

1 . 4 . U t i l i t i e s 

1 . 4 . 1 . E l e c t r i c a l power d i s t r i b u t i o n 

1 . Normal - Clean power 
- Normal power 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. GENERAL INFORMATION ON THE VARIOUS 
COMPONENTS IN THE BSR COMPLEX ( c o n t . ) 

2 . Emergency - d i e s e l 

1 . 4 . 2 . Water supply 

1 . P o t a b l e 
2 . P r o c e s s 
3 . Demine ra l i zed 

1 . 4 . 3 . Waste systems 

1. Liquid 

a. Creek 
b . Low l e v e l 
c . ILW 

2 . Gaseous 

a . Normal o f f - g a s 
b . P r e s s u r i z a b l e 

o f f - g a s 

1 . 4 . 4 . Heating and v e n t i l a t i o n 

1 . h e a t e r s 

a . Pool room 
b . Control rooms 

2 . V e n t i l a t i n g 

a . Pool room 
b . Control rooms 

1 . 4 . 5 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . REACTOR COMPONENTS 

2 . 1 . Fuel Element Grid 

2 . 1 . 1 . Number of p o s i t i o n s 
2 . 1 . 2 . S ize of p o s i t i o n s 
2 . 1 . 3 . Orientat ion; how maintained 
2 . 1 . 4 . Distance from the f l o o r in 

each pool s e c t i o n 
2 . 1 . 5 . Method of attachment to the 

bridge 
2 . 1 . 6 . Distance from the bridge 
2 . 1 . 7 . Distance under water 
2 . 1 . 8 . Over-al l s i z e 
2 . 1 . 9 . Clearance between fue l element 

end box and gr id p o s i t i o n 
2 . 1 . 1 0 . Removal from the pool 
2 . 1 . 1 1 . Construction material 
2 . 1 . 1 2 . Method of construct ion 
2 . 1 . 1 3 . Method of supporting in the 

grid 
2 . 1 . 1 4 . Normal, abnormal, and emergency 

procedures re la ted to above 
items 

2 . 2 . Fuel Elements 

2 . 2 . 1 . Standard assembly 

1. Total amount of 2 3 5u in 
new elements 

2 . Number of p l a t e s 
a . Standard element 
b . H a l f - f u e l element 

3 . Weight of 2 3 5 U per p la te 

4 . Dimensions of composite 
element 
a . Length 
b . Cross s e c t i o n 
c . Cooling water gap 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . REACTOR COMPONENTS ( c o n t . ) 

5 . Dimensions of fue l p l a t e 
a . Length, o v e r - a l l 
b . Length of U-Al a l l o y 

s e c t i o n 
c . Cross s e c t i o n 

(c ladding , f u e l 
thickness and 
cons truct ion) 

6 . Standard loading 
( inc luding or i en ta t ion 
of element in gr id ) 

7. Average burnup rate of 
235u 

2 . 2 . 2 . Spec ia l f u e l element for shim 
rods 

1. Dimensions of composite 
element 

a . Length 
b . Cross s e c t i o n 
c . Cooling water gap 

2 . Dimensions of fue l p la te 

3 . Clearance 

4 . Construction material 

5 . 2 3 5 U Content 

2 . 2 . 3 . Normal, abnormal, and emergency 
procedures re la ted to above 
items 

2 . 3 . Shim Rods and the Regulating Rod 

2 . 3 . 1 . General or standard l o c a t i o n -
minimum number ( s a f e t y l i m i t s ) 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . REACTOR COMPONENTS ( c o n t . ) 

2 . 3 . 2 . Dimena ions 

2 . 3 . 3 . Extension to ahim rod 

2 . 3 . 4 . Materials 
1. Shim rods 
2 . Regulating rod 

2 . 3 . 5 . R e a c t i v i t y worth 
1 . Minimum and maximum Ak/k 

per i n . 
2 . Minimum and maximum Ak/k 

per i n . 

2 . 3 . 6 . Guide bearings 
1 . P o s i t i o n 
2 . Materials 

2 . 3 . 7 . Armature 
1. Location 
2 . Dimensions 
3 . Construction mater ia l s 
4 . Seat switch design change 

(1969-1970) 

2 . 3 . 8 . Shock absorber 
1. Theory of operation 
2 . Location 
3 . Materials 

2 . 3 . 9 . Drive system 
1. Gear system 
2 . Drive motors 
3 . Speed 
4 . P o s i t i o n indicator 

2 . 3 . 1 0 . Normal, abnormal, and emergency 
procedures r e l a t e d to above 
items 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2. REACTOR COMPONENTS ( c o n t . ) 

2 . 4 . High-Current, Low-Voltage Magnet 

2 . 4 . 1 . Overall s i z e and conf igurat ion 

2 . 4 . 2 . Parts 

1. Housing and core 
2 . Magnet c o i l and leads 

a . Pot t ing mater ia l 
for c o i l 

b. Insu la t ion for leads 

3 . Retainer washer 
4 . S p l i t r ing 
5 . Clutch switch and leads 
6 . P la t ing m a t e r i a l , purpose, 

th ickness 

2 . 4 . 3 . Theory of operation 

1. Voltage l e v e l s expected 
2 . Normal current 
3 . E f f e c t of water 
4 . Corrosion control 
5 . Flyback vol tage control 

2 . 4 . 4 . Normal, abnormal, and emergency 
procedures re la ted to above 
items 

2 . 5 . Sol id State E lec tron ic s 

2 . 5 . 1 . Sigma bus converter 

1 . Input vo l tage range 

2 . Output vo l tage range 

a . Negative vo l tage 
b . P o s i t i v e vo l tage 

Trainer(s) Date Traifjpe Date 
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Title 
Trainer/ Trainer/ 
Trainee Date Trainee Date 

2. REACTOR COMPONENTS (cont.) 

3. Pulse test components 
a. Pushbutton 
b. Indicator lights 
c. Pulse duration 
d. Purpose of test 

2.5.2. Dual voltage comparator 
1. Scram comparator 
2. "Bus protect" comparator 
3. Latch lights 
4. Trip lights 
5. Normal lights 

2.5.3. Magnet switch 
1. Purpose 
2. Switching capabilities 

Amperage limits 
Voltage limits 

a. 
b . 

2.5.4. Magnet power supply 
1. Voltage range 
2. Amperage range 
3. Normal output for BSR 
4. AC power f rom slow 

3cram bus 

2.5.5. Modular power supply 
1. Regulated voltages 
2. Power for comparator 
3. Future capabilities 

2.5.6. Normal, abnormal, and emergency 
procedures related to above 
items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2. REACTOR COMPONENTS (cont.) 

2.6. Nuclear Instrumentation 

2.6.1. Count-rate channel 

1. Fission chamber 

a. Type 
b. Dimensions 
c. Drive system 
d. 2 3 5U content 
e. Normal location 
f. Reactivity effect 

upon moving 
g. Length of life 
h. Frequency of 

replacement 
i. ?HS curve for 

chamber 

(1) Frequency for 
checking the 
curve 

(2) Importance of 
check 

2. Pre-amplifier 

3. Pulse amplifier 

4. Scaler 

5. Count-rate meter 

6. Count-rate recorder 

7. Count-rate period 
recorder 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2 . REACTOR COMPONENTS ( c o n t . ) 

2.6.2. Log-N Channel 
1. Log-N Chamber 

a. Type and frequency 
of compensation 

b. Negative voltage 
inhibit 

c. Dimensions 
d. Drive system 
e. Normal location 
f. Length of life 
g. Frequency of 

replacement 
2. Log-N Amplifier 
3. Fast period amplifier 
4. Period sigma amplifier 
5. Log-N recorder 
6. Log-N period recorder 

2.6.3. Safety Channels 

1. Safety chambers 
a. Type 
b. Dimensions 
c. Drive system 
d. Normal location 
e. Frequency of 

replacement 
2. Sigma amplifiers 
3. Safety recorders 
4. Mode 1 operation 
5. Mode 2 operation 

2.6.4. Trouble monitor 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . REACTOR COMPONENTS ( c o n t . ) 

2.6.5. Servo Channel 
1. Servo Chamber 

a. Type 
b. Dimensions 
c. Drive system 
d. Normal location 
e. Frequency of 

compensation 
f. Negative voltage 

inhibit 

2. Micromicrommeter (Panel B) 
3. Servo recorder (Panel C) 

a . 50% switch 

4. ^Programmable controller 
Signal conditioner 
amplifier 

b. Programmer controller 
and calculator 

c. AT isolation 
ampli fier 

d. Flow isolation 
amplifier 

e. Heat power recorder 
(Panel G) 

f. Servo control panel 
(Panel B) 
(a) Demand (Mode 1 

and Mode 2 
operation) 

(b) Setpoint 
(c) Flux 
(d) Withdraw, 

insert, light 
(e) Enter setpoint 
(f) Stop demand 
(g) Battery low 

light 

Trainer(8) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2. REACTOR COMPONENTS (cont.) 
g. Heat power panel 

(Panel B) 
(a) Heat power (MW) 
(b) Flux calibration, 

gain = 1.00 
(c) Flux calibra-

tion 
5. Local toggle switch, 

vernier (local console) 

6. Remote toggle switch, 
setback (remote console) 

7. Control rod 

8. Servo limit switches 

2.6.6. Normal, abnormal, and emergency 
procedures related to above, 
items 

2.7. Neutron Sources 
2.7.1. Types 
2.7.2. Hazards 
2.7.3. Precautions 
2.7.4. Responsibility 

3. EXPERIMENTS 

3.1. Connection to Reactor Safety 
Circuits 

3.2. Reactivity Worth 
3.2.1. Total allowed (operating 

safety limits) 
3.2.2. Method for determining worth 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3 . EXPERIMENTS ( c o n t . ) 

3.3. Responsibility/Surveillance/Procedures 

3.3.1. Approval for operating 
experiments 

3.3.2. Operating the experiments 
3.3.3. Determining experiment 

failures 
3.3.4. Normal, abnormal, and emergency 

procedures related to above 
items 

4. RECORD KEEPING 

4.1. Core loading 

4.1.1. Responsibility 
4.1.2. Burnup calculations 
4.1.3. Flux mapping 
4.1.4. Past core configurations 
4.1.5. Techniques for establishing new 

configuation and/or loadings 

4.2. Operating Data 

4.2.1. Daily operation 
4.2.2. Log book 
4.2.3. 12 to 8 shift checks 
4.2.4. 8 to 4 shift checks 
4.2.5. 4 to 12 shift checks 
4.2.6. Area radiation survey 

4.3. Reactor contro l changes 

4.3.1, R e s p o n s i b i l i t y for i s suance 
4.3.2. Maintaining f i l e 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . RADIATION CONTROL 

5.1, Radiation and contamination monitoring 

5.1.1. Monitrona 

1. Location 
2. Number 
3. Remote readout 
4. Annunciator tie-in 
5. Alarm point 

5.1.2. Continuous air monitors 
1. Location 
2. Number 
3. Remote readout 
4. Annunciator tie-in 
5. Alarm point 

5.1.3. Pool outlet radiation monitor 
1. Location 

5.1.4. Off-gas radiation monitor 
1. Location 

5.1.5. Building ventilation duct 

5.1.6. Log gamma radiation monitor 

5.1.7. Lab facility radiation and 
contamination warning system 

5.1.8. Normal, abnormal, and emergency 
procedures related to above 
items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

5. RADIATION CONTROL (cont.) 

5.2. Radioactivity released to building 
atmosphere 

5.2.1. Sources 
5.2.2. Normal level when reactor is 

operating at 1 MW and 2 MW 
5.2.3. At other power levels 

5.2.4. Normal, abnormal, and emergency 
procedures related to above 
items 

6. BUILDING CONTAINMENT 

6.1. Automatic closures in building 

6.2. Inter-connecting duct, filters, 
and stack area 

6.3. Normal flow conditions and CFM 

6.4. Containment flow conditions and 
CFM 

6.5. Cell vent low flow 

6.6. Checks for "in-flow" currents 

6.7. Conditions which require building 
containment 

6.8. Established 

6.8.1. Automatically 
6.8.2. Manually 

6.9. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

7 . PROCESS INSTRUMENTATION (ORNL Dwg. RC 15-1-3) 

7.1. Primary Inatrumentation 

7 .1.1. Temperature mea8urements 

1. Core inlet: TE 16-1 

2. Core inlet: TE 16-2 

3. Pool temperature, near 
primary outlet: TE 16-3 

4. Pool temperature, near 
primary outlet: TE 16-4 

5. Differential temperature 
across core: Mode 2 
operation 

a. How and where 
monitored (TdE-17A) 

b. How and where 
displayed (TdE-17B) 

c. Control and safety 
ac t ion 

d. Significance of 

6. Pool temperatures 
a. Where and how 

monitored (TE 16-9; 
TE 16-10; TE 16-11; 
TE 16-12) 

b. Where end how 
displayed 

c. Significance of 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

7. PROCESS INSTRUMENTATION (cont.) 

7. Inlet to heat exchanger: 
(TE 16-5) 

8. Outlet from heat exchanger: 
(TE 16-6) 

9. Where displayed 

10. Significance of 

7.2. Flow indication and pressures 

7.2.1. Differential pressure across 
core 

1. Pds/22A - closed for 
normal Ap; open on low AP 

2. Pds/22B - closed for 
normal AP; open on low AP 

3. PdA/22 - alarm for 
abnormal (low) AP 

4. PdR/22 - readout for AP 

7.2.2. Flow element (FE-10) 

1. FT/10 - flow transmitter 

2. FS/10A - open for low 
flow 

3. FS/10B - closed for low 
flow 

4. FA/10 - alarm for low 
flow 

5. FR/10 - readout for flow 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. PROCESS INSTRUMENTATION (cont.) 

7.2.3. Pressure indication 

1. PI-19A: upstream side of 
control valve on inlet 
line 

2. PI-19B: discharge side 
of circulating pump 

7.3. Level ind\„-,ation 

7.3.1. Pool 

1. LS/1B - low level for 
alarm (2 ft) 

2. LS/1C - low level for 
alarm (4 ft) 

3. LS/1D - low level for 
alarm (4 ft) 

4. LS/1A - low level for 
alarm (2 ft) 

7.3.2. Decay tank 

1. LT-4 - level transmitter 
for readout 

2. LS-4A - high level switch 
for alarm 

3. LS-4B - low level switch 
for alarm 

4. LI-4A 
5. LI-4B 

7.4. Radiation instrumentation 

7.4.1. RE-5 - detector on outlet line 
from pool 

1. RS-5 switch on monitor 
2. RS-5 - signal to alarm 

monitor 

Trainer(8) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

7. PROCESS INSTRUMENTATION (cont.) 

7.4.2. RE-18 - detector on off-gas line 
from decay tank 

1. RS-18 - switch in monitor _ 
2. RA-18 - signal to alarm 

annunciator 

7.5. Flapper valve 

7.5.1. A scram results if valve is not 
fully opened or fully closed 

1. ZS-2A - position switch 
monitoring 

2. ZS-2B - fully open; 
produces scram when not 
fully open 

3. ZS-2C - position switch 
monitoring 

4. ZS-2D - fully cLosed; 
produces scram when not 
fully closed 

5. ZA-2A - alarms when not 
fully open 

6. ZA-2B - alarms when not 
fully closed 

7.6. Filter by-pass 

7.6.1. Pressure indicator 

1. PI-19C - outlet side of 
filter 

2. PI-19D - inlet side of 
filter 

7.6.2. Flow indicator 

1. FE-19 - flow element 
2. FI-19 - flow indicator 

(waste meter) 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

7. PROCESS INSTRUMENTATION ( c o n t . ) 

7.7. Normal, abnormal, and emergency 
procedures related to above items 

8. SECONDARY SYSTEM 

8.1. Temperature measurements 

8.1.1. Inlet to heat exchanger 
TE-16-7 

8.1.2. Outlet from heat exchanger 
TE-16-8 

8.1.3. Temperature control system: 

1. Primary to secondary -
temperature of primary 
is input to valve control 
(TCV-13) ; TS-13, TT-13, 
TA-13, TR-13, TC-13 

2. TT-15 - temperature of 
tower basin which is 
input for fan controls 

8.2. Pressure indication 

8.2.1. PI-21 - inlet pressure to heat 
exchanger which is also 
discharge pressure of 
secondary pump 

8.2.2. PI-13 - on 100 psi air 
supply to (TCV-13) control 
valve on secondary line exit 
of heat exchanger 

8.2.3. PI-15 - on 100 psi air supply 
to TT-15 from tower basin 
temperature 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

8. SECONDARY SYSTEM (cont.) 

8.3. Flow indication 
8.3.1. FE-11 - flow indication on exit 

to heat exchanger 
1. FT-11 - flow transmitter 
2. Fl-11 - flow indicator 

8.4. Normal, abnormal, and emergency 
procedures related to above items 

9. MISCELLANEOUS 

9.1. Job performance standards 
9.2. Quality assurance 
9.2.1. Organization 
9.2.2. Application 
9.2.3. Reporting (audits, hotline) 

10. OPERATING EXPERIENCE 

1. Has performed a reactor startup 
(console operation or in a 
supervisory capacity) 

2. Has participated in reactor 
startups, other than console work 

3. Has participated in reactor 
refueling and/or core disassembly 
work 

4. Has participated in reactor shut-
down work (other than refueling) 

5. Has participated in power changes 
of greater than 10% 

6. Has participated in control room 
work during normal operations 

7. Other 

Trainer(s) Date Traifjpe Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No.: 

Facility: Bulk Shielding Reactor (BSR) Buildings: 3010 and 3004 

Instructions 

This is a most impoitant checklist. Each subject should be taught to the 
extent that the trainee will be capable of confidently operating equipment 
and/or executing a procedure without the need for direct supervision. 
Trainers should establish learning objectives to ensure that the trainee 
is left with that knowledge required to perform his/her job duties in a 
safe and reliable manner. 

At the end of each section is an item entitled "normal, abnormal, and 
emergency procedures related to above items." This should serve, in part, 
as a review for the subjects in that section. Areas in which weaknesses 
are indicated should be repeated as needed. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned first to the Training 
Manager. The Training Manager shall submit it to the Examiner at the time 
the request is made to administer the certification examination. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
» .. 
Completion Date 
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SECTION 3 EMERGENCY PREPAREDNESS CHECKLIST 

Trainee: Badge No.: 

Facility: Bulk Shielding Reactor (BSR) Buildings: 3010 and 3004 

Instructions 

This checklist, on abnormal/emergency operating instructions (A/EOIs), is 
intended to ensure, in part, that an individual has received training in 
emergency procedures, as required by DOE Orders 5480.1A, Chapter VI (Safety 
of DOE-Owned Reactors) and 5500.3 (Reactor and Nonreactor Nuclear Facility 
Emergency Planning, Preparedness, and Response Program for DOE 
Operations). 

This checklist is to be used for initial certification and for requalifi-
cation training. It is required that all emergency procedures be reviewed 
on an annual basis. 

(Recommendation: The shift supervisor should periodically cover with his 
or her crew a few A/EOIs and postulated emergency scenarios in the generic 
categories as talk-through exercises, as time allows. Toward the end of a 
certification period, return all checklists for auditing purposes.) 

With the exception of Section 3, all items must be completed prior to the 
administering of the initial certification examination. Some of the sub-
jects in this section are taught by training personnel in other ORNL orga-
nizations at different times throughout the year. These subjects (only) 
may be signed off after the initial certification examination but shall be 
acknowledged during requalification periods. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
» _ _ _ _ _ _ _ _ _ _ _ _ _ 
Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainee: Badge No.: 

Facility: Bulk Shielding Reactor (BSR) Buildings: 3010 and 3004 

Instructions 

The generic subjects may be covered by self study, viewing videotapes, 
and/or classroom work. Many of the subjects are academic in nature and 
serve as background material. Where possible, however, the practical 
applications should be emphasized. 

Trainers should establish learning objectives to ensure that the trainee 
is left with the knowledge required to reliably operate the equipment or 
execute a procedure. 

Each subject should be taught to the extent that the trainee will be pre-
pared to take the certification examinations and be able to perform the 
required work, without direct supervision, in a safe and reliable manner. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
» _____ 
Complet ion Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1 . FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIa) 

1.1. Leaks in the primary cooling 
system 

1.2. Rapid loss of pool water 

1.3. Loss of TVA electrical power 

1.4. Response to setbacks, reverses, and 

scrams 

1.5. Loss of instrument air 

1.6. Loss of potable, process, or 

demineralized water systems 

1.7. Loss of steam 

1.8. Loss of one or more reactor primary 

cooling pumps 

1.9. Loss of pool cooling system 

1.10. Loss of secondary cooling system 

1.11. Loss of shutdown cooling capability 

1.12. Uncontrolled or unexpected changes 

in reactivity 

1.13. Stuck control rod 

1.14. Dropped control rod 

1.15. Loss of control-rod position indicator system 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) (cont.) 

1.16. High radiation level in the reactor 
primary cooling system 

1.17. High radiation level in the 
secondary water systems 

1.18. Loss of building containment 

1.19. High radiation level in the reactor 
building or off-gas systems 

1.20. High radiation level in the liquid 
waste system 

2. GENERIC EMERGENCY PROCEDURES 
(as identified in DOE Order 5500.3) 

If any of the items below have been 
covered in the previous section, 
write NA in the space. 

2.1. Operational (on-site and off-site) 

2.1.1. Fires 

2.1.2. Explosion 

2.1.3. Industrial accidents 

2.1.4. Personnel injury or fatality 

2.1.5. Release of radioactive or toxic 
materials 

2.1.6. Personnel exposure 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

2. GENERIC EMERGENCY PROCEDURES (cont.) 
(as identified in DOE Order 5500.3) 

2.1.7. Oil and hazardous material 
pollution 

2.1.8. Air and water pollution 

2.1.9. Transportation accident 

involving hazardous materials 

2.2. Natural phenomena 

2.2.1. Earthquake 

2.2.2. Tornado 

2.2.3. Flood 

2.2.4. Wind, snow, ice 

2.3. Special nuclear materials (SNM) 

2.3.1. Accidents or malevolent acts 

involving fuel 

2.4. Terrorist threats or acts 

2.4.1. Bomb threat 

2.4.2. Overt or covert actions, 

including sabotage 

2.4.3. Nuclear threats 

2.4.4. Extortion or kidnapping 

2.4.5. International threats 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS 

3.1. Ha8 periodically participated in 
building and/or plant evacuation 
drills. (Required at leaat 
annually.) 

3.2. Has had fire-fighting training 

3.3. Has had training in the use of 
respiratory safety equipment 

3.4. Has had training in first aid 
and/or CPR 

3.5. Has had periodic safety meetings 

3.6. Has read all scenarios and/or 
reports on accident-type drills 
at this facility 

3.7. Has read all reactor-related 
Unusual Occurrence Reports 
generated at ORNL 

3.8. Has read the summaries of the 
Unusual Occurrence Reports 
generated by other DOE facilities 

3.9. Has read selected and/or signifi-
cant unusual occurrence reports 
generated by the NRC 

3.10. Has reviewed all Mechanical and 
Instrumentation and Controls Design 
Change Memos applicable to this 
facility 

Trainer(s) Date Traifjpe Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

3. OTHER SAFETY-RELATED SUBJECTS (cont.) 

3.11. Has been made aware of all signi-
ficant changes in equipment and/or 
procedures at this facility 

3.12. Has periodically reviewed the 
following ORNL safety literature: 

1. Local Emergency Manual 

2. Laboratory Emergency Manual 

3. Safety Manual 

4. Health Physics Procedures 
Manual 

3.13. Knows the building evaculation 
procedures 

3.14. Knows the plant-wide evaculation 
procedures 

3.15. Knows the type and location of 
emergency equipment 

Trainer(s) Date Traifjpe Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Trainee: Badge No.: 

Facility: Bulk Shielding Reactor (BSR) Buildings: 3010 and 3004 

Instructions 

Some of the material on supervisor training is covered by special courses 
given by ORNL instructors (other than Reactor Operations personnel) at 
various times throughout the year. To allow the candidate to take the 
Senior Reactor Operator examination and assume the duties of a Supervisor 
prior to attending these courses, the instructor shall cover the fundamen-
tals of the various subjects to ensure that the individual is prepared to 
assume his/her supervisory responsibilities. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. , 

Trainee Completion Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Title 

1 . LEADERSHIP 

1.1. Fundamentals 

1.2. Protocol 

1.3. Command responsibilities and 
limits 

1.4. Interpersonal communication 

1.5. Motivation of personnel and 
handling complaints 

1.6. Labor relations 

1.7. Problem/decisional analysis 

1.8. Job performance standards 

1.9. Organizing and planning 

Trainer/ Trainer/ 
Trainee Date Trainee Date 

2. ADMINISTRATIVE REQUIREMENTS 

2.1. Responsibilities during reactor-
type operation 

2.2. Technical Specifications 

2.3. Reporting requirements 

2.4. Special forms to fill out and/or 
reports to write (RWP, work 
requests, etc.) 

2.5. Disseminating pertinent information 
to shift personnel 

2.6. Special projects 

Trainer(s) Date Trainee Date 
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FACILITY TRAINING/QUALIFICATION CHECKLIST(S) 

Trainee: Badge No.: 

Facility: Tower Shielding Reactor (TSR) Buildings: 7702 and 7703 

Instructions 

This composite checklist is comprised of four sections; these are: (1) the 
Generic Subjects Checklist (i.e., reactor physics, heat transfer/fluid flow, 
radiation safety, and industrial safety); (2) the Facility-Specific Check-
list; (3) the Emergency Preparedness Checklist; and (4) the Supervisor's 
Checklist. (Refer to the individual checklists for any special instructions.) 

The topics herein are to be taught to the above-mentioned trainee by the 
Training Manager, or his designated instructors, to the extent that the 
trainee will be prepared for (1) the written, oral, and/or operating examina-
tions required for certification or requalification and (2) solo operation 
it the above-mentioned facility. All items on each checklist are to be 
. overed for the initial qualification; selected items, with emphasis on 
abnormal/emergency procedures, are to be covered for requalification training. 

The training personnel shall be responsible for establishing learning objec-
tives, as applicable. That is, they shall cover each subject with the primary 
objective of leaving the trainee with that essential information and/or know-
ledge needed to operate the reactor or auxiliary equipment in a safe, effi-
cient, and reliable manner during normal, abnormal, and emergency conditions. 

The Training Manager at this facility shall coordinate all training and shall 
sign the cover page of this and each individual checklist after all the 
required sections have been covered, as applicable. He/she shall also ensure 
that all required signatures are affixed prior to sending the composite check-
list to the Examiner for filing. All sections should be completed prior to 
taking the written examination required for initial certification. 

The composite checklist is intended to be used for the initial qualification 
and for one requalification; however, it may be used for an additional 
requalification (two-year period) by using a color code, or some similar 
scheme, to indicate continued use of the same checklist. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . REACTOR PHYSICS 

1.1. Neutron Reactions 

1.1.1. Type of reactions 
1.1.2. Fast and thermal neutrons 
1.1.3. Prompt and delayed neutrons 
1.1.4. Multiplication factor 
1.1.5. Cross section 
1.1.6. Neutron spectrum 

1.2. Nuclear Reactors 

1.2.1. Description of reactor components 
1.2.2. Reactivity and criticality 
1.2.3. The four-factor formula 

1.3. Reactivity and Reactor Period 

1.3.1. Reactivity calculations 
1.3.2. Reactor period 
1.3.3. Prompt criticality 

1.4. Fuel Burnup 

1.4.1. Fuel requirements for critical 
mass 

1.4.2. Fuel loading 

1.5. Xenon and Samarium Poisoning 
Effects 

1.5.1. Fission-product poisons 
1.5.2. Buildup and removal 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . REACTOR PHYSICS ( c o n t . ) 

1.5.3. Effect of ahutdown on poison 
equilibrium 

1.6. Temperature Effecta 

1.6.1. Reactivity and temperature 
1.6.2. Temperature coefficienta 
1.6.3. Reactor control 
1.6.4. Doppler effect 

1.7. Neutron Flux Distribution 

1.7.1. Basic information 
1.7.2. Reflector effects 
1.7.3. Temperature effects 
1.7.4. Fuel burnup effects 
1.7.5. Control-rod effects 
1.7.6. Control-rod worth 

2 . HEAT TRAHSFER/FLUID FLOW 

2.1. Heat (Units, Definitions) 

2.1.1. Introduction 
2.1.2. Temperature units 
2.1.3. Heat units 
2.1.4. Thermal energy and power 

2.1.5. Thermal stress 

2.2. Heat Transfer 

2.2.1. Sources of heat 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. HEAT TRANSFER/FLUID FLOW ( c o n t . ) 

2.2.2. Heat conduction 
2.2.3. Heat transfer by convection 
2.2.4. Nucleate, transition, and 

filler boiling 

2.3. Fluid Mechanics 

2.3.1. Hydraulic and pneumatic pressure 
2.3.2. Static pressure and force 
2.3.3. Dynamic pressures and forces 
2.3.4. Water hammer 

2.4. Heat Production and Control 
in Nuclear Reactors 

2.4.1. Fission-produced heating 
2.4.2. Temperature and heat transfer 

in reactors 
2.4.3. Heat transfer rates 
2.4.4. Determination of operating parameters 
2.4.5. Afterheat 

3 . RADIATION SAFETY AND CONTROL 

3 . 1 . Atoms 

3.1.1. Parts defined 
3.1.2. Characteristics of protons, 

neutrons, and electrons 

3.2. Radioactive Material and Radiation 

3.2.1. Unstable atoms 
3.2.2. Types of radioactive decay 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. RADIATION SAFETY AND CONTROL (cont.) 

3.2.3. Radioactive contamination 

3.3. Ionization 

3.3.1. Ions 
3.3.2. Radiation and ionization 
3.3.3. Range 
3.3.4. Shielding 

3.4. Radiation Units 

3.4.1. The curie 
3.4.2. The roentgen 
3.4.3. The rad 
3.4.4. The relative biological 

effectiveness of radiation (RBE) 
3.4.5. The roentgen equivalent man (REM)_ 

3.5. Health Hazards of Radiation 

3.5.1. Radiation review 
3.5.2. Penetration effects 
3.5.3. Effects from ingested sources 
3.5.4. Radiation sensitivity of body 

organs 
3.5.5. Radiation dose rate 

3.6. Radiation Protection Methods 

3.6.1. Review 
3.6.2. Planning, to reduce exposure 
3.6.3. Reducing the dose rate 

Tra iner ( s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. RADIATION SAFETY AND CONTROL (cont.) 

3.6.4. Shielding—tenth-value and 
half-value layers 

3.6.5. Radioactive decay 
3.6.6. Shielding with distance 

3.7. Radioactive Contamination -
Protective Measures 

3.7.1. Review 
3.7.2. Radioactive contamination (solid, 

liquid, and gaseous) 
3.7.3. Contamination, surface and 

airborne 
3.7.4. Contamination zones 
3.7.5. Contamination clothing 
3.7.6. Regulated zones 
3.7.7. Continuous air monitors 
3.7.8. Maximum permissible body burden 

3.7.9. Maximum permissible concentration 

4. INDUSTRIAL SAFETY 

4.1. Operational Safety 
4.1.1. Safety organization and Safety 

Officer 
4.1.2. Protective equipment (use, 

location) 
4.1.3. Safety practices 

1. Pre-job planning 
2. Electrical safety 
3. Permits and tags 
4. Company vehicles 

4.1.4. Reporting of accidents 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

4. INDUSTRIAL SAFETY (cont.) 

4.1.5. Source of information (reference) 
1. Standard Practice Procedure 
2. Policy Procedure Manual 
3. Safety Manual ~ 
4. Environmental Protection 

Manual 
5. ORNL Respiratory Program 

4.2. Industrial Hygiene 
4.2.1. Hearing/sight conservation 
4.2.2. Use and availability of 

respiratory equipment 
4.2.3. Control of toxic chemicals/acid 

spills 
4.2.4. Incompatible chemicals 
4.2.5. Reporting requirements 

4.3. Environmental Protection 
4.3.1. Organization (function, contact) 
4.3.2. General requirements for 

discharging of effluents to the 
environs 

4.3.3. Handling and disposing of 
hazardous materials 

4.3.4. Reporting 
4.4. Fire Protection 

4.4.1. Organization 
4.4.2. Location of alarm boxes and 

equipment 
4.4.3. Effects of smoke and hot, toxic 

gases 
4.4.4. Combating fires alone (alkali, 

metal, other) 

Trainer(s) Date Traifjpe Date 
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SECTION 2 FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No.: 

Facility: Tower Shielding Reactor (TSR) Buildings: 7702 and 7703 

Instructions 

This is a most important checklist. Each subject should be taught to the 
extent that the trainee will be capable of confidently operating equipment 
and/or executing a procedure without the need for direct supervision. 
Trainers should establish learning objectives to ensure that the trainee 
is left with that knowledge required to perform his/her job duties in a 
safe and reliable manner. 

At the end of each section is an item entitled "normal, abnormal, and 
emergency procedures related to above items." This should serve, in part, 
as a review for the subjects in that section. Areas in which weaknesses 
are indicated should be repeated as needed. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned first to the Training 
Manager. The Training Manager shall submit it to the Examiner at the time 
the request is made to administer the certification examination. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee ' — — — Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainee: . Badge No.: 

Facility: Tower Shielding Reactor (TSR) Buildings: 7702 and 7703 

Instructions 

The generic subjects may be covered by self study, viewing videotapes, 
and/or classroom work. Many of the subjects are academic in nature and 
serve as background material. Where possible, however, the practical 
applications should be emphasized. 

Trainers should establish learning objectives to ensure that the trainee 
is left with the knowledge required to reliably operate the equipment or 
execute a procedure. 

Each subject should be taught to the extent that the trainee will be pre-
pared to take the certification examinations and be able to perform the 
required work, without direct supervision, in a safe and reliable manner. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee , it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
> 

Completion Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainer/ Trainer/ 
__ Title Trainee Date Trainee Date 

1. FACILITY AREA AMD BUILDINGS 

1.1. Exclusion fences 

1.1.1. Extent 

1.2.3. Access to area 

1.2.4. Access gates 

1.2. Utilities 

1.3. Facility buildings . 

1.1.1. Number 

1.1.2. Loca t ion 

1.1.3. Function 

1.4. Maintenance and operating problems 
in buildings not directly connected 
with reactor and/or experimental 
o p e r a t i o n s 

1.5. Normal, abnormal, and emergency 
procedures related to above items 

2. MECHANICAL FEATURES OF TSR-II 

2.1. Reactor suspension 

2.1.1. Method of support 

2.1.2. Reactor leveling procedure 

2.1.3. Sling bar supports 

2.1.4. Spreader bars 

2.1.5. Inspection 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. MECHANICAL FEATURES OF TSR-II (cont.) 

2.2. Reactor rotation 

2.2.1. Description 

2.2.2. Rotation motor drive system 

2.2.3. Special precautions 

2.3. Bayonet support for shields and 
reactor 

2.3.1. Description 

2.3.2. Dimensions, loads, stresses 

2.3.3. Special precautions 

2.3.4. Inspection 

2.4. Construction of shields 

2.4.1. Description 

2.4.2. Specific shields 

2.4.3. Special precautions 

2.5. Reactor pressure vessel 

2.5.1. Description 

2.5.2. Dimensions, loads, stresses 

2.5.3. Special precautions 

2.6. Reactor containment 

2.6.1. System extent 

2.6.2. Special problems and 
precautions 

2.6.3. Inspection 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. MECHANICAL FEATURES OF TSR-II (cont.) 

2.7. Ionization chamber guide assembly 

2.7.1. Description 

2.7.2. Method of support 

2.7.3. Inspection 

2.8. Flow baffles 

2.8.1. Description 

2.8.2 Method of support 

2.9. Fuel elements 

2.9.1. Description 

2.9.2. Fabrication 

2.9.3. Tests, inspections 

2.9.4. Assembly in core 

2.9.5. Fuel burnup 

2.10. Control plates 

2.10.1. Description 

2.10.2. Operation 

2.10.3. Fabrication 

2.10.4. Tests, inspections 

2.11. Control mechanism housing (CMH) 

2.11.1. Description 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. MECHANICAL FEATURES OF TSR-II (cont.) 

2.11.2. Fuel cover plates 

2.11.3. Water displacement with 
aluminum 

2.11.4. CMH cooling 

2.12. Control mechanism housing support 
tube 

2.12.1. Plate drives 

2.12.2. Water passages 

2.12.3. Seals, bearings, guides 

2.13. Turret 

2.13.1. Description 

2.13.2. Weather proofing 

2.14. Motor drives 

2.14.1. Description, precautions 

2.14.2. Shim plate drive, limits, 
selsyn (2) 

2.14.3. Regulating plate drive, limits, 
selsyn-servo error 

2.14.4. Fission chamber drive, limits, 
selsyn 

2.15. Scram solenoid valves 

2.15.1. Description 
2.15.2. Electrical and hydraulic 

characteristics 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. MECHANICAL FEATURES OF TSR-II (cont.) 

2.15.3. Setup inspections 

2.15.4. Special precautions 

2.16. Control mechanisms 

2.16.1. Description, operation 

2.16.2. Effects of operating 

parameters 

2.16.3. Installation test procedures 

2.17. Seat switch system 

2.17.1. Description, operation 

2.17.2. Installation 

2.17.3. Special precautions 

2.18. Clutch indication system 

2.18.1. Description, operation 

2.18.2. Special precautions 

2.19. Normal, abnormal, and emergency procedures related to above items 

3. TSR HOIST SYSTEM AND TOWER STRUCTURE 

3.1. Hoist components 

3.1.1. Dynamic brakes 

3.1.2. Eddy current brakes 

3.1.3. Resistor brakes 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. TSR HOIST SYSTEM AND TOWER STRUCTURE (cont.) 

3.1.4. Generator 

3.1.5. Motor 

3.1.6. Relay cabinets 

3.2. Hoist circuitry relays and limits 

3.2.1. Slack line switch, relays, 

override 

3.2.2. Altitude indication system 

3.2.3. Dead man switch, relay 

3.2.4. OC-AC relay 

3.2.5. Overspeed switch 

3.2.6. Cable drum limit switch 

3.2.7. Hand release brake switch 

3.2.8. Under voltage relay 

3.2.9. Tag line 

3.2.10. Crew compartment limit 

3.2.11. Upper limit switch 

3.2.12. Lower limit switch 

3.2.13. Altitude indication system 

3.3. Hoist maintenance 

3.3.1. Motors, generators 

3.3.2. Gears, shafts 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. TSR HOIST SYSTEM AND TOWER STRUCTURE (cont.) 

3.3.3. Bearings, couplings 

3.3.4. Relay cabinets 

3.3.5. Resistor banks 

3.3.6. Slack line system 

3.3.7. Control speeds 

3.3.8. Dynamic brakes 

3.4. Hoist inspection 

3.4.1. Drums 

3.4.2. Mounting platforms 

3.4.3. Gears, bearings 

3.4.4. Shafts, couplings 

3.4.5. Slack line system 

3.4.6. Full drum system 

3.5. Hoist power de-energize 

3.5.1. Hoist power beaker (trans-
former room) - dependent 
upon next item 

3.5.2. Hoist control station breaker 

3.5.3. Hoist house main breaker 

3.5.4. Individual hoist control 
cabinets 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. TSR HOIST SYSTEM AMD TOWER STRUCTURE (cont.) 

3.6. Hoist operation 

3.6.1. Remote, local operation 

3.6.2. Weather effects 

3.6.3. Slack line between blocks 

3.6.4. Slack line between hoist and 

towers 

3.6.5. Counter weights 

3.6.6. Traveling block overhaul 

3.6.7. Load limit, KTAM design 

criteria 

3.6.8. Load detachment 

3.7. Emergency lower 

3.7.1. Operation 

3.7.2. Batteries, battery charger 

3.7.3. Maintenance 

3.7.4. Hydraulic hoist 

3.8. Cable maintenance 

3.8.1. Cleaning of blocks, sheaves, idlers 
3.8.2. Lubrication of cables, blocks, 

sheaves, idlers 

3.8.3. Painting of blocks, sheaves, 
idlers, hardware 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. TSR HOIST SYSTEM AND TOWER STRUCTURE (cont.) 

3.9. Cable inspection 

3.9.1. Cable wear 

3.9.2. Cable deterioration 

3.9.3. Hardware tests 

3.9.4. Hoist operation beyond normal 
limits 

1. Block fouling 
2. Block overhaul 
3. Two blocking 
4. Excess cable on drums 

3.9.5. Load tests 

3.10. Hydraulic hoist 

3.10.1. Brake set 

3.10.2. Cable overhaul 

3.10.3. Potential line pull 

3.10.4. Hazards 

3.10.5. Control exchange 

3.10.6. Maintenance 

3.11. Tower structure 

3.11.1. Major attachments or 
m o d i f i c a t i o n s 

3.11.2. Minor attachments or 
m o d i f i c a t i o n s 

3.11.3. Loading 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. TSR HOIST SYSTEM AMD TOWER STRUCTURE (cont.) 

3.11.4. Bases 

3.11.5. Anchors 

3.11.6. Guys 

3.11.7. Lightning counterpoise system 

3.12. Tower maintenance 

3.12.1. Painting 

3.12.2. Guys 

3.12.3. Anchors and bases 

3.13. Tower inspections 

3 .13.1. Tower framework 

3.13.2. Guys 

3.13.3. Bases, anchors 

3.13.4. Blocks 

3.14. Elevator 

3.14.1. Operation 

3.14.2. Capacity 

3.14.3. Maintenance and inspection 

3.15. Aircraft warning lights 

3 .15.1. Wiring diagrams 

3.15.2. Operation and controls 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. TSR HOIST SYSTEM AMD TOWER STRUCTURE (cont.) 

3.15.3. Precautions 

3.15.4. Responsibility 

3.16. Weather instruments 

3.16.1. Radar 

3.16.2. Anemometer 

3.16.3. Thermocouples 

3.16.4. Telemetering equipment 

3.16.5. Hazards 

1. Radar scanner 
2. Service on wet or icy 

towers 

3.17. Normal, abnormal, and emergency 
procedures related to above items 

4. TSR—II COOLING WATER SYSTEM COMPONENTS 

4.1. Demineralized water storage 

4.1.1. Description 

4.1.2. Operation 

4.1.3. Maintenance 

4.2. Detention tank 

4.2.1. Description 

4.2.2. Operation 

4.2.3. Maintenance 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4. TSR-II COOLING WATER SYSTEM COMPONENTS (cont.) 

4.3. Make-up tank 

4.3.1. Description 

4.3.2. Operation 

4.3.3. Maintenance 

4.4. Fill and pressure pump 

4.4.1. Description 

4.4.2. Operation 

4.4.3. Maintenance 

4.5. Emergency pump 

4.5.1. Description 

4.5.2. Operation 

4.5.3. Maintenance 

4.6. Main pump 

4.6.1. Description 

4.6.2. Operation 

4.6.3. Maintenance 

4.7. Shim pump 

4.7.1. Description 

4.7.2. Operation 

4.7.3. Maintenance 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4. TSR—II COOLING WATER SYSTEM COMPONENTS (cont.) 

4.8. Deraineralizer and pump 

4.8.1. Description 

4.8.2. Operation 

4.8.3. Maintenance 

4.8.4. Regeneration 

4.9. Heat exchanger 

4.9.1. Description 

4.9.2. Operation 

4.9.3. Maintenance 

4.9.4. Inspection 

4.10. Base pressure regulator 

4.10.1. Description 

4.10.2. Operation 

4.10.3. Maintenance 

4.11. Pneumatically and electrically 
controlled valves 

4.11.1. Description 

4.11.2. Operation 

4.11.3. Maintenance 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4. TSR-II COOLING WATER SYSTEM COMPONENTS (cont.) 

4.12. Critical manual valves 

4.12.1. Description 

4.12.2. Operation 

4.12.3. Maintenance 

4.13. Fission break monitor 

4.13.1. Description 

4.13.2. Operation 

4.13.3. Maintenance 

4.14. System filters 

4.14.1. Description 

4.14.2. Operation 

4.14.3. Maintenance 

4.15. Waste tank 

4.15.1. Description 

4.15.2. Operation 

4.15.3. Maintenance 

4.16. Reactor storage pool 

4.16.1. Description 

4.16.2. Operation 

4.16.3. Maintenance 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4. TSR-II COOLING WATER SYSTEM COMPONENTS Ccont.) 

4.17. pressure relief valves, both 
air and water 

4.17.1. D e s c r i p t i o n 

4.17.2. Operation 

4.17.3. Maintenance 

4.18. Air compressor 

4.18.1. Description 

4.18.2. Operation 

4.18..':. Maintenance 

4.19. R e c t i f i e r and b a t t e r y c i r c u i t 

4.19.1. D e s c r i p t i o n 

4.19.2. Operation 

4.19.3. Maintenance 

4.20. Water system components on reactor 

4.20.1. Plow turbines 

4.20.2. Scram valves 

4.20.3. F i t t i n g s , c o n n e c t o r s , p ip ing 

4.20.4. Shim supply hoses 

4.21. Interlocks on water system that 
affect reactor operations 

4.22. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5. TSR—II COOLING WATER SYSTEM PROCEDURES 

5.1. Procedure for filling and draining 
system 

5.2. Removal of contaminated waste water 

5.3. Chemical and radiochemical analysis 

5.4. Proper startup procedure for 
reactor operations 

5.5. Normal operating ranges of all 
components 

5.6. Winter freeze-up protection 

5.7. Normal pressures, flows, temper-
atures, for day-to-day reactor 
operation versus any abnormalities 

5.8. Isolation of reactor from cooling 
sys tem 

5.9. Importance of keeping reactor free 
of foreign objects 

5.10. Procedures for removing any com-
ponent for tests and maintenance 

5.11. Winter freeze-up protection on 
reactor 

1. Turret heater 
2. Pump modes 
3. External heaters, lights 

5.12. Potential hazards of reactor 
cooling system 

5.13. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

6. TSR-II INSTRUMENT CONTROL SECTION 

6.1. Instrumentation which can shut 
down operation of the reactor 

6.1.1. Reactor water flow 

6.1.2. Main pump suction <45 psi 

6.1.3. Reactor outlet T high 

6.1.4. Reactor AT high (2 channels) 
45 °F 

6.1.5. Heat exchanger T 160°F 

6.1.6. Emergency pump flow 

6.2. Instrumentation which will 
annunciate only during routine 
operation 

6.2.1. Makeup water level high 

6.2.2. Makeup water level low 

6.2.3. Reactor water flow <750 gpm 

6.2.4. Low air pressure 

6.2.5. Water resistivity 

6.2.6. Pump room pneumatic control 

6.2.7. Demineralizer pump vacuum 

6.2.8. Louvers not open 

6.2.9. Main pump suction <45 psi 

6.2.10. Reactor AT >34°F 

6.2.11. Demineralized water level low 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

6. TSR-II INSTRUMENT CONTROL SECTION (cont.) 

6.3. Instrumentation which will vary 
routine operating mode of reactor 
without causing either positive 
action or alarm 

6.3.1. Shim pump pressure adjustment 

6.3.2. Cooling fans and fan pitch 

6.3.3. Wet air from air compressor 

6.3.4. dc pump on batteries 

6.3.5. Solenoid valve failure 

6.4. Pertinent electrical circuits 

6.5. Special precautions involved with 
removal or repair of instrument 
control section 

6.6. Normal, abnormal, and emergency 
procedures related to above items 

7 . TSR-II REACTOR CONTROLS 

7.1. Control logic diagram 

7.2. Elementary diagram 

7.3. Wiring diagram 
7.4. Location (relays, switches, 

interlocks, etc.) 

7.5. Operation 

7.6. Maintenance 

7.7. Special (control plates) 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7. TSR-II REACTOR CONTROLS (cont.) 

7.8. Single line diagram 

7.9. Normal, abnormal, and emergency 
procedures related to above items 

8. TSR-II INSTRUMENT CHANNELS 

8.1. Startup channel 

8.1.1. Control logic diagram 

8.1.2. Block diagram 

8.1.3. Location 

8.1.4. Maintenance 

8.2. Safety Temperatures (inlet, 
outlet, AT) 

8.2.1. Block diagram 

8.3. Water temperature 

8.3.1. Location 

8.3.2. Maintenance 

8.3.3. Single line diagram 

8.4. Air temperature 

8.4.1. Location 

8.4.2. Maintenance 

8.4.3. Single line diagram 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

8. TSR-II INSTRUMENT CHANNELS (cont.) 

8.5. Log N period 

8.5.1. Block diagram 

8.5.2. Location 

8.5.3. Maintenance 

8.5.4. Special (interlocks) 

8.6. Picoammeter 

8.6.1. Block diagram 

8.6.2. Location 

8.6.3. Maintenance 

8.6.4. Special (servo) 

8.7. Level safety 

8.7.1. Block diagram 

8.7.2. Location 

8.7.3. Operation 

8.7.4. Maintenance 

8.7.5. Special (scrams) 

8.7.6. Single line diagram 

8.8. Period safety 

8.8.1. B^ck diagram 

8.8.2. Location 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

8. TSR-II INSTRUMENT CHANNELS (cont.) 

8.8.3. Operation 

8.8.4. Maintenance 

8.8.5. Special (scrams) 

8.8.6. Single line diagram 

8.9. Normal, abnormal, and emergency 
procedures related to above items 

9. TECHNICAL SPECIFICATIONS 

9.1. Terms 

9.2. Safety limits and limiting safety 

system settings 

9.3. Limiting conditions for operation 

9.4. Surveillance 

9.5. Administrative control 

9.6. Normal, abnormal, and emergency procedures related to above items 

10. OPERATING PROCEDURES 

10.1. Reactor 

10.1.1. Preoperational checkouts 

10.1.2. Startup of cooling systems 

10.1.3. Personnel safety precautions 

10.1.4. Reactor startup 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

10. OPERATING PROCEDURES (cont.) 

10.1.5. Establishing power level 

10.1.6. Power calibration 

10.1.7. Scheduled shutdowns 

10.1.8. Unscheduled shutdowns 

10.2. Reactor assembly, disassembly, 
and critical experiments 

10.2.1. Reactor disassembly necessary 
for control mechanism housing 
(CMH) removal 

10.2.2. Procedure for installing CMH 
and re-assembly of reactor 

10.2.3. Critical experiments associated 
with shield changes 

10.3. Normal, abnormal, and emergency 
procedures related to above items 

11. RADIATION PROTECTION SYSTEMS 

11.1. Reactor operation interlocks 

11.2. Stop buttons 

11.3. Radiation level warning systems 

11.4. Operation procedure checks 

11.5. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) 

1.1. Leaks in the primary cooling 
system 

1.2. Rapid loss of primary coolant 

1.3. Loss of TVA electrical power 

1.4. Response to reverses, and scrams 

1.5. Loss of instrument air 

1.6. Loss of potable or demineralized water systems 

1.7. Loss of reactor primary 
cooling pump 

1.8. Loss of shutdown cooling capability 

1.9. Uncontrolled or unexpected changes 

in reactivity 

1.10. Stuck control plate 

1.11. Loss of control-plate position 

indicator system 

1.12. Criticality accident 

1.13. Jamming of reactor shut-down devices 

1.14. Reactor handling device fails to 

operate 

1.15. Reactor damaged 

1.16. Loss of communications 

1.17. Damage to buildings or equipment 

1.18. Emergency lowering of loads 

f'raUier (b ) Date Trainee 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) (cont.) 

1.19. Operations during inclement weather 

1.20. High radiation level in the reactor 
primary cooling system 

1.21. High radiation level in the reactor 
control building 

2. GENERIC EMERGENCY PROCEDURES 
(as identified in DOE Order 5500.3) 

If any of the items below have been 
covered in the previous section, 
write NA in the space. 

2.1. Operational (on-site and off-site) 

2.1.1. Fires 

2.1.2. Explosion 

2.1.3. Industrial accidents 

2.1.4. Personnel injury or fatality 

2.1.5. Release of radioactive or toxic 
materials 

2.1.6. Personnel exposure 

2.1.7. Oil and hazardous material 
pollution 

2.1.8. Air and water pollution 

2.1.9. Transportation accident 
involving hazardous materials 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. GENERIC EMERGENCY PROCEDURES (cont.) 
(as identified in DOE Order 5500.3) 

2.2. Natural phenomena 

2.2.1. Earthquake 

2.2.2. Tornado 

2.2.3. Flood 

2.2.4. Wind, snow, ice 

2.3. Special nuclear materials (SNM) 

2.3.1. Accidents or malevolent acts 

involving fuel 

2.4. Terrorist threats or acts 

2.4.1. Bomb threat 

2.4.2. Overt or covert actions, 

including sabotage 

2.4.3. Nuclear threats 

2.4.4. Extortion or kidnapping 

2.4.5. International threats 
3. OTHER SAFETY-RELATED SUBJECTS 

3.1. Has periodically participated in 
building and/or plant evacuation 
drills. (Required at least 
annually.) 

3.2. Has had fire-fighting training 

3.3. Has had training in the use of 
respiratory safety equipment 

Trainer(s) Date Trainee Date 



C-6-11 

Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

3 . OTHER SAFETY-RELATED SUBJECTS ( c o n t . ) 

3.4. Has had training in first aid 
and/or CPR 

3.5. Has had periodic safety meetings 
3.6. Has read all scenarios and/or 

reports on accident-type drills 
at this facility 

3.7. Has read all reactor-related 
Unusual Occurrence Reports 
generated at ORNL 

3.8. Has read the summaries of the 
Unusual Occurrence Reports 
generated by other DOE facilities 

3.9. Has read selected and/or signifi-
cant unusual occurrence reports 
generated by the NRC 

3.10. Has reviewed all Mechanical and 
Instrumentation and Controls Design 
Change Memos applicable to this 
facility 

3.11. Has been made aware of all signi-
ficant changes in equipment and/or 
procedures at this facility 

3.12. Has periodically reviewed the 
following ORNL safety literature: 

1. Local Emergency Manual 
2. Laboratory Emergency Manual 
3. Safety Manual 
4. Health Physics Procedures Manual 

3.13. Knows the building evaculation 
procedures 

3.14. Knows the plant-wide evaculation 
procedures 

3.15. Knows the type and location of 
emergency equipment 

Trainer(s ) Date Trainee Date 
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SECTION 3. EMERGENCY PREPAREDNESS CHECKLIST 

Trainee: Badge No.: 

Facility: Tower Shielding Reactor (TSR) Buildings: 7702 and 7703 

Instructions 

This checklist, on abnormal/emergency operating instructions (A/EOIs), is 
intended to ensure, in part, that an individual has received training in 
emergency procedures, as required by DOE Orders 5480.1A, Chapter VI (Safety 
of DOE-Owned Reactors) and 5500.3 (Reactor and Nonreactor Nuclear Facility 
Emergency Planning, Preparedness, and Response Program for DOE 
Operations). 

This checklist is to be used for initial certification and for requalifi-
cation training. It is required that all emergency procedures be reviewed 
on an annual basis. 

(Recommendation: The shift supervisor should periodically cover with his 
or her crew a few A/EOIs and postulated emergency scenarios in the generic 
categories as talk-through exercises, as time allows. Toward the end of a 
certification period, return all checklists for auditing purposes.) 

With the exception of Section 3, all items must be completed prior to the 
administering of the initial certification examination. Some of the sub-
jects in this section are taught by training personnel in other ORNL orga-
nizations at different times throughout the year. These subjects (only) 
may be signed off after the initial certification examination but shall be 
acknowledged during requalification periods. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee . 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee Completion Date 
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SECTION 4 SUPERVISOR'S CHECKLIST 

Trainee: Badge No. : 

Facility: Tower Shielding Reactor (TSR) Buildings: 7702 and 7703 

Instructions 

Some of the material on supervisor training is covered by special courses 
given by ORNL instructors (other than Reactor Operations personnel) at 
various times throughout the year. To allow the candidate to take the 
Senior Reactor Operator examination and assume the duties of a Supervisor 
prior to attending these courses, the instructor shall cover the fundamen-
tals of the various subjects to ensure that the individual is prepared to 
assume his/her supervisory responsibilities. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
> 
Completion Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Title 

1. LEADERSHIP 

1.1. Fundamentals 

1.2. Protocol 

1.3. Command responsibilities and 
limits 

1.4. Interpersonal communication 

1.5. Motivation of personnel and 
handling complaints 

1.6. Labor relations 

1.7. Problem/decisional analysis 

1.8. Job performance standards 

1.9. Organizing and planning 

Trainer/ Trainer/ 
Trainee Date Trainee Date 

2. ADMINISTRATIVE REQUIREMENTS 

2.1. Responsibilities during reactor-
type operation 

2.2. Technical Specifications 

2.3. Reporting requirements 

2.4. Special forms to fill out and/or 
reports to write (RWP, work 
requests, etc.) 

2.5. Disseminating pertinent information 
to shift personnel 

2.6. Special projects 

Trainer(s) Date Trainee Date 
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FACILITY TRAINING/QUALIFICATION CHECKLIST(S) 

Trainee: Badge No.: 

Facility: Health Physics Research Reactor (HPRR) Buildings: 7709 and 7710 

Instructions 

This composite checklist is comprised of four sections; these are: (1) the 
Generic Subjects Checklist (i.e., reactor physics, heat transfer/fluid flow, 
radiation safety, and industrial safety); (2) the Facility-Specific Check-
list; (3) the Emergency Preparedness Checklist; and (4) the Supervisor's 
Checkl ist. (Refer to the individual checklists for any special instructions.) 

The topics herein are to be taught to the above-mentioned trainee by the 
Training Manager, or his/her designated instructors, to the extent that the 
trainee will be prepared for (1) the written, oral, and/or operating examina-
tions required for certification or requalification and (2) solo operation 
at the above-mentioned facility. All items on each checklist are to be 
covered for the initial qualification; selected items, with emphasis on 
abnormal/emergency procedures, are to be covered for requalification training. 

The training personnel shall be responsible for establishing learning objec-
tives, as applicable. That is, they shall cover each subject with the primary 
objective of leaving the trainee with that essential information and/or know-
ledge needed to operate the reactor or auxiliary equipment in a safe, effi-
cient, and reliable manner during normal, abnormal, and emergency conditions. 

The Training Manager at this facility shall coordinate all training and shall 
sign the cover page of this and each individual checklist after all the 
required sections have been covered, as applicable. He/she shall also ensure 
that all required signatures are affixed prior to sending the composite check-
list to the Examiner for filing. All sections should be completed prior to 
taking the written examination required for initial certification. 

The composite checklist is intended to be used for the initial qualification 
and for one requalification; however, it may be used for an additional 
requalification (two-year period) by using a color code, or some similar 
scheme, to indicate continued use of the same checklist. 

This material has been taught 
to the trainee. , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. , 

Trainee Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. REACTOR PHYSICS 

1.1. Neutron Reactions 

1.1.1. Type of reactions 
1.1.2. Fast and thermal neutrons 
1.1.3. Prompt and delayed neutrons 
1.1.4. Multiplication factor 
1.1.5. Crot, t ion 
1.1.6. Neutron spectrum 

1.2. Nuclear Reactors 

1.2.1. Description of reactor components 
1.2.2. Reactivity and criticality 
1.2.3. The four-factor formula 

1.3. Reactivity and Reactor Period 

1.3.1. Reactivity calculations 
1.3.2. Reactor period 
1.3.3. Prompt criticality 

1.4. Fuel Burnup 

1.4.1. Fuel requirements for critical 
mass 

1.4.2. Fuel loading 

1.5. Xenon and Samarium Poisoning 
Effects 

1.5.1. Fission-product poisons 
1.5.2. Buildup and removal 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . REACTOR PHYSICS ( c o n t . ) 

1.5.3. Effect of shutdown on poison 
equilibrium ' 

1.6. Temperature Effects 

1.6.1. Reactivity and temperature 
1.6.2. Temperature coefficients 
1.6.3. Reactor control 
1.6.4. Doppler eftect 

1.7. Neutron Flux Distribution 

1.7.1. Basic information 
1.7.2. Reflector effects 
1.7.3. Temperature effects 
1.7.4. Fuel burnup effects 
1.7.5. Control-rod effects 
1.7.6. Control-rod worth 

1.8. Pulse description 

1.9. Definition of reactivity unit 

1.10. Pulse Experiments 

1.11. Critical Experiments 

2. HEAT TRANSFER/FLUID FLOW 

2.1. Heat (Units, Definitions) 

2.1.1. Introduction 
2.1.2. Temperature units 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. HEAT TRANSFER/FLUID FLOW (cont.) 
2.1.3. Heat units 
2.1.4. Thermal energy and power 
2.1.5. Thermal stress 

2.2. Heat Transfer 

2.2.1. Sources of heat 

2.2.2. Heat conduction 
2.2.3. Heat transfer by convection 
2.2.4. Nucleate, transition, and 

filler boiling 

2.3. Fluid Mechanics 

2.3.1. Hydraulic and pneumatic pressure 
2.3.2. Static pressure and force 
2.3.3. Dynamic pressures and forces 
2.3.4. Water hammer 

2.4. Heat Production and Control 
in Nuclear Reactors 

2.4.1. Fission-produced heating 
2.4.2. Temperature and heat transfer 

in reactors 
2.4.3. Heat transfer rates 
2.4.4. Determination of operating parameters 
2.4.5. Afterheat 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL 

3.1. Atoms 

3.1.1. Parts defined 
3.1.2. Characteristics of protons, 

neutrons, and electrons 

3.2. Radioactive Material and Radiation 

3.2.1. Unstable atoms 

3.2.2. Types of radioactive decay 

3.2.3. Radioactive contamination 

3.3. Ionization 

3.3.1. Ions 
3.3.2. Radiation and ionization 
3.3.3. Range 
3.3.4. Shielding 3.4. Radiation Units 

3.4.1. The curie 
3.4.2. The roentgen 
3.4.3. The rad 
3.4.4. The relative biological 

effectiveness of radiation (RBE) 
3.4.5. The roentgen equivalent man (REM) 

3.5. Health Hazards of Radiation 

3.5.1. Radiation review 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. RADIATION SAFETY AND CONTROL (cont.) 
3.5.2. Penetration effects 
3.5.3. Effects from ingested sources 
3.5.4. Radiation sensitivity of body 

organs 
3.5.5. Radiation dose rate 

3.6. Radiation Protection Methods 

3.6.1. Re^aw 
3.6.2. Planning, to reduce exposure 
3.6.3. Reducing the dose rate 

3.6.4. Shielding—tenth-value and 
half-value layers 

3.6.5. Radioactive decay 
3.6.6. Shielding with distance 

3.7. Radioactive Contamination -
Protective Measures 

3.7.1. Review 
3.7.2. Radioactive contamination (solid, 

liquid, and gaseous) 
3-7.3. Contamination, surface and 

airborne 
3.7.4. Contamination zones 
3.7.5. Contamination clothing 
3.7.6. Regulated zones 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3.7.7. Continuous air raonitc , 
3.7.8. Maximum permissible body burden 

3.7.9. Maximum permissible concentration 

4. INDUSTRIAL SAFETY 

4.1. Operational Saiety 

4.1.1. Safety organization and Safety Officer 
4.1.2. Protective equipment (use, 

location) 
4.1.3. Safety practices 

1. Pre-job planning 
2. Electrical safety 
3. Permits and tags 
4. Company vehicles 

4.1.4. Reporting of accidents 

4.1.5. Source of information (reference) 
1. Standard Practice Procedure 
2. Policy Procedure Manual 
3. Safety Manual 
4. Environmental Protection 

Manual 
5. ORNL Respiratory Program 

4.2. Industrial Hygiene 

4.2.1. Hearing/sight conservation 
4.2.2. Use and availability of 

respiratory equipment 
4.2.3. Control of toxic chemicals/acid 

spills 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . INDUSTRIAL SAFETY ( c o n t . ) 

4.2.4. Incompatible chemicals 
4.2.5. Reporting requirements 

4.3. Environmental Protection 

4.3.1. Organization (function, contact) 
4.3.2. General requirements for 

discharging of effluents to the 
environs 

4.3.3. Handling and disposing of 
hazardous materials 

4.3.4. Reporting 

4.4. Fire Protection 

4.4.1. Organization 
4.4.2. Location of alarm boxes and 

equipment 

4.4.3. Effects of smoke and hot, toxic 
gases 

4.4.4. Combating fires alone 

Trainer(s ) Date Trainee Date 
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SECTION 1 GENERIC SUBJECTS CHECKLIST 

Trainee: Badge No.: 

Facility: Health Physics Rc*earch Reactor (HPRR) Buildings: 7709 and 7710 

Instructions 

The generic subjects may be covered by self study, viewing videotapes, 
and/or classroom work. Many of the subjects are academic in nature and 
serve as background material. Where possible, however, the practical 
applications should be emphasized. 

Trainers should establish learning objectives to ensure that the trainee 
is left with the knowledge required to reliably operate the equipment or 
execute a procedure. 

Each subject should be taught to the extent that the trainee will be pre-
pared to take the certification examinations and be able to perform the 
required work, without direct supervision, in a safe and reliable manner. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
> 
Completion Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . MECHANICAL AND ELECTRICAL 
COMPONENTS OF REACTOR 

1.1. Superstructure 

1.1.1. Engineering drawings 

1.2. Core 

1.2.1. Engineering drawings _ 

1.2.2. Location 

1.2.3. Operation 

1.2.4. Maintenance 

1.2.5. Hazards/precautions 

1.3. Pneumatic system 

1.3.1. Control logic diagram 

1.3.2. Engineering i'rawings 

1.3.3. Location 

1.3.4. Operation 

1.3.5. Maintenance 

1.3.6. Single line diagram 

1.4. Safety block drive unit 

1.4.1. Control logic diagram 

1.4.2. Elementary diagram 

1.4.3. Engineering drawings 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

1. MECHANICAL AND ELECTRICAL 
COMPONENTS OF REACTOR (cont.) 

1.4.4. Location 

1.4.5. Operation 

1.4.6. Special 

1.4.7. Single line diagram 

1.5. Regulating rod drive unit 

1.5.1. Control logic diagram 

1.5.2. Elementary diagram 

1.5.3. Engineering drawings 

1.5.4. Location 

1.5.5. Maintenance 

1.5.6. Single line diagram 

1.6. Mass adjustment rod drive unit 

1.6.1. Control logic diagram 

1.6.2. Elementary diagram ^ 

1.6.3. Engineering drawings 

1.6.4. Location 

1.6.5. Maintenance ' 

1.6.6. Single line diagram 

1.7. Source drive unit and shield 

1.7.1. Elementary diagram 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

1. MECHANICAL AND ELECTRICAL 
COMPONENTS OF REACTOR ( c o n t . ) 

1.7.2. Engineering drawings 

1.7.3. Location 

1.7.4. Precautions 

1.7.5. Special 

1.7.6. Single line diagram 

1.8. Ion chamber and fission chamber 
holders and shields 

1.8.1. Location 

1.8.2. Special (field location) 

1.9. Cable guides 

1.9.1. Engineering drawings 

1.9.2. Location 

1.10. Normal, abnormal, and emergency 
procedures related to above items 

2. REACTOR POSITIONING DEVICE 

2.1. Reactor Pickup Mechanism 

2.1.1. Control logic diagram 

2.1.2. Elementary diagram 

2.1.3. Engineering drawings 

2.1.4. Location 

2.1.5. Operation 

2.1.6. Maintenance 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. REACTOR POSITIONING DEVICE (cont.) 

2.1.7. Single line diagram 

2.2. Superstructure 

2.2.1. Engineering drawings 

2.2.2. Location 

2.3. Elevator drive 

2.3.1. Control logic diagram 
2.3.2. Elementary diagram 
2.3.3. Engineering drawings 
2.3.4. Location 
2.3.5. Operation 
2.3.6. Maintenance 
2.3.7. Single line diagram 

2.4. Pick-up clamp mechanism 

2.4.1. Control logic diagram 
2.4.2. Elementary diagram 
2.4.3. Engineering drawings 
2.4.4. Location 
2.4.5. Operation 
2.4.6. Maintenance 
2.4.7. Single line diagram 

2.5. Drift pin drive unit 

2.5.1. Control logic diagram 

Trainer(s ) Date Trainee Date 



C-6-11 

Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. REACTOR POSITIONING DEVICE (cont.) 

2.5.2. Elementary diagram 

2.5.3. Engineering drawings 

2.5.4. Location 

2.5.5. Operation 

2.5.6. Maintenance 

2.5.7. Single line diagram 

2.6. Cable handling track 

2.6.1. Engineering drawings 

2.7. Control panels 

2.7.1. Control logic diagram 

2.7.S. Elementary diagram 

2.7.3. Location 

2 . 7 . 4 . Hazards 

2.7.5. Single line diagram 

2.8. Height indicator 

2.8.1. Location 

2.8.2. Single line diagram 

2.9. Horizontal drive unit 

2.9.1. Control logic diagram 

2.9.2. Elementary diagram 

2.9.3. Engineering drawings 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4. HYDRAULIC LIFT (cont.) 

4.2.4. Engineering drawings 

4.2.5. Location 

4.2.6. Maintenance 

4.2.7. Single line diagram 

4.2.8. Security 

4.3. Normal, abnormal, and emergency 
procedures related to above items 

5. COOLING AIR UNITS 

5.1. Fan 

5.1.1. Wiring diagram 

5.1.2. Location 

5.1.3. Operation 

5.1.4. Maintenance 

5.1.5. Single line diagram 

5.2. Outlets 

5.2.1. Location 

5.2.2. Operation 

5.3. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

6. REACTOR BUILDING HEATING AND AIR 
CONDITIONING 

6.1. Fans 

6.1.1. Engineering drawings 

6.1.2. Location 

6.1.3. Maintenance 

6.1.4. Single line diagram 

6.2. Filters 

6.2.1. Engineering drawings 

6.2.2. Location 

6.2.3. Maintenance 

6.3. Normal, abnormal, and emergency 
procedures related to above items 

7. AUXILIARY GENERATOR 

7.1. Fue1 tank 

7.1.1. Location 

7.2. Reset switch 

7.2.1. Elementary diagram 

7.2.2. Location 

7.3. Emergency power distribution 

7.3.1. Elementary diagram 

7.3.2. Location 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

7 . AUXILIARY GENERATOR ( c o n t . ) 

7 . 4 . Motor generator 

7 . 4 . 1 . Location 

7 . 4 . 2 . Maintenance 

7 . 5 . Normal, abnormal, and emergency 
procedures r e l a t e d t o above items 

8 . OUTDOOR CRANE 

8 . 1 . Controls 

8 . 1 . 1 . Control log ic diagram 

8 . 1 . 2 . Elementary diagram 

8 . 1 . 3 . Wiring diagram 

8 . 1 . 4 . Maintenance 

8 . 2 . Superstructure and drive un i t s 

8 . 2 . 1 . Engineering drawings 

8 . 2 . 2 . Location 

8 . 2 . 3 . Maintenance 

8 . 2 . 4 . Single l i n e diagram 

8 . 3 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

9 . EXCLUSION AND SECURITY FENCES 

9 . 1 . Special ( g a t e s ) 

9 . 2 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

10 . EXCLUSION AREA INTERLOCKS 

10.1. Special (reactor building door 
and gate switchea) 

10.2. Location 

10.3. Single line diagram 

10.4. Normal, abnormal, and emergency procedures related to above items 

11. REACTOR CONTROLS 

11.1. Control logic diagram 

11.2. Elementary diagram 

11.3. Wiring diagram 

11.4. Location (relays, switches, 

interlocks, etc.) 

11.5. Operation 

11.6. Maintenance 

11.7. Special (fuel pieces) 

11.8. Security system interlocks 

11.9. Single line diagram 

11.10 Normal, abnormal, and emergency procedures related to above items 

12. REACTOR INSTRUMENT CHANNELS 

12.1. Count rate channels (fission) 

12.1.1. Control logic diagram 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

12. REACTOR INSTRUMENT CHANNELS 

12.1.2. Block diagram 

12.1.3. Location 

12.1.4. Operation 

12.1.5. Maintenance 

12.1.6. Special (interlocks) 

12.1.7. Single line diagram 

12.2. Safety temperatures 

12.2.1. Block diagram 

12.2.2. Elementary diagram 

12.2.3. Location 

12.3. Air temperature 

12.3.1. Location 

12.3.2. Maintenance 

12.3.3. Single line diagram 

12.4. Ambient core temperature for 
pulse 

12.4.1. Maintenance 

12.4.2. Location 

12.4.3. Single line diagram 

12.5. Log N period 

12.5.1. Block diagram 

12.5.2. Location 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

12. REACTOR INSTRUMENT CHANNELS 

12.5.3. Operation 

12.5.4. Maintenance 

12.5.5. Special (interlocks) 

12.5.6. Single line diagram 

12.6. Pic namme'cer 

12.6.1. Block diagram 

12.6.2. Location 

12.6.3. Operation 

12.6.4. Maintenance 

12.6.5. Special (servo) 

12.6.1. Single line diagram 

12.7. Level safety 

12.7.1. Block diagram 

12.7.2. Location 

12.7.3. Operation 

12.7.4. Maintenance 

12.7.5. Special (scrams) 

12.7.6. Single line diagram 

12.8. Period safety 

12.8.1. Block diagram 

12.8.2. Location 

12.8.3. Operation 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

12 . REACTOR INSTRUMENT CHANNELS 

12.8.4. Maintenance 

12.8.5. Special (scrams) 

12.8.6. Single line diagram 

12.9. Safety monitor 

12.9.1. Location 

12.9.2. Function 

12.9.3. Special (scrams) 

12.9.4. Single line diagram 

12.10. Pulse detector unit 

12.10.1. Block diagram 

12.10.2. Location 

12.10.3. Operation 

12.10.4. Special 

12.10.5. Single line diagram 

12.11. Ion and scintillation detectors 

12.11.1. Engineering drawings 

12.11.2. Location 

12.11.3. Special 

12.11.4. Single line diagram 

12.12. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

13. POWER AND DOSE DETERMINATIONS 

13.1. Power level determinations 

13.2. Pulse yield determinations 

13.3. Dose determinations 

13.4. Normal, abnormal, and emergency 

procedures related to above items 

14. EXPERIMENT APPROVALS, DESIGNATIONS, ETC. 

14.1. Approval procedure 

14.2. Approval documents 

14.3. Experiment numbering system 

14.4. Normal, abnormal, and emergency 

procedures related to above items 

15. TECHNICAL SPECIFICATIONS 

15.1. Safety limits and limiting safety 

system settings 

15.2. Limiting conditions for operators 

15.3. Surveillance 

15.4. Administrative control 

15.5. Normal, abnormal, and emergency 

procedures related to above items 

16. REACTOR OPERATING PROCEDURES 

16.1. Steady-state operating procedure 

16.1.1. Preoperational duties 

16.1.2. Preoperational checkouts 

16.1.3. Startup 
Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

16. REACTOR OPERATING PROCEDURES ( c o n t . ) 

16.1.4. Shutdown 

16.1.5. Successive runs _ 

16.1.6. Postoperational duties 

16.2. Pulse-operation procedures 

16.2.1. Preoperational duties 

16.2.2. Preoperational checkouts 

16.2.3. Setting reactivity 

16.2.4. Pulsing 

16.2.5. Successive runs 

16.2.6. Postoperational and shutdown 

16.3. Core inspection 

16.3.1. Core removal 

16.3.2. Disassembly 

16.3.3. Inspection 

16.4. Special procedures 

16.4.1. Critical experiments 

16.4.2. Reactivity worth of reflectors_ 

16.4.3. Worth of pulse rod 

16.5. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s ) Date Trainee Date 
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SECTION 3 EMERGENCY PREPAREDNESS CHECKLIST 

Trainee: Badge No 

Facility: Health Physics Research Reactor (HPRR) Buildings: 7709 and 7710 

Instructions 

This checklist, on abnormal/emergency operating instructions (A/EOIs), is 
intended to ensure, in part, that an individual has received training in 
emergency procedures, as required by DOE Orders 5480.1A, Chapter VI (Safety 
of DOE-Owned Reactors) and 5500.3 (Reactor and Nonreactor Nuclear Facility 
Emergency Planning, Preparedne ss, and Response Program for DOE 
Operations). 

This checklist is to be used for initial certification and for requalifi-
cation training. It is required that all emergency procedures be reviewed 
on an annual basis. 

(Recommendation: The shift supervisor should periodically cover with his 
or her crew a few A/EOIs and postulated emergency scenarios in the generic 
categories as talk-through exercises, as time allows. Toward the end of a 
certification period, return all checklists for auditing purposes.) 

With the exception of Section 3, all items must be completed prior to the 
administering of the initial certification examination. Some of the sub-
jects in this section are taught by training personnel in other ORNL orga-
nizations at different times throughout the year. These subjects (only) 
may be signed off after the initial certification examination but shall be 
acknowledged during requalification periods. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee ' — — Completion Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

17. RADIATION PROTECTION SYSTEMS 

17.1. Reactor interlocks 

17.2. Stop buttons 

17.3. Neutron detector system 

17.4. Gamma-ray warning systems 

17.5. Operating procedures checks 

17.6. Normal, abnormal, and emergency 
procedures related to above items 

Trainer(s ) Date Trainee Date 
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SECTION 3. EMERGENCY PREPAREDNESS CHECKLIST 

Trainer/ Trainet/ 
Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) 

1.1. Loss of TVA electrical power 

1.2. Response to reverses, and scrams 

1.3. Loss of pneumatic systems 

1.4. Loss of potable, process, or 
water systems 

1.5. Uncontrolled or unexpected changes 
in reactivity 

1.6. Stuck control device 

1.7. Loss of control-device position 

indicator system 

1.8. Criticality accident 

1.9. Jamming of reactor safety block 

1.10. Reactor handling devices fail to 

operate 

1.11. Reactor damaged 

1.12. Loss of communications, TV 
1.13. Inadvertant movement of experi-

mental apparatus 1.14. Potential breach of security 

1.15. High radiation level in the control 
or reactor buildings 

Trainer(s) Date Trainee Date 



C-6-11 

Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2 . GENERIC EMERGENCY PROCEDURES 
(as identified in DOE Order 5500.3) 

If any of the items below have been 
covered in the previous section, 
write NA in the space. 

2.1. Operational (on-site and off-site) 

2.1.1. Fires (in control room; in 
reactor building) 

2.1.2. Explosion 

2.1.3. Industrial accidents 

2.1.4. Personnel injury or fatality 

2.1.5. Release of radioactive or toxic 

materials 

2.1.6. personnel exposure 

2.1.7. Oil and hazardous material 

pollution 

2.1.8. Air and water pollution 

2.1.9. Transportation accident 

involving hazardous materials 

2.2. Natural phenomena 

2.2.1. Earthquake 

2.2.2. Tornado 

2.2.3. Flood 

2.2.4. Wind, snow, ice • 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. GENERIC EMERGENCY PROCEDURES (cont.) 
(as identified in DOE Order 5500.3) 

2.3. Special nuclear materials (SNM) 

2.3.1. Accidents or malevolent acts 
involving fuel 

2.4. Terrorist threats or acts 

2.4.1. Bomb threat 

2.4.2. Overt or covert actions, 
including sabotage 

2.4.3. Nuclear threats 

2.4.4. Extortion or kidnapping 
I 

2.4.5. International threats 

3. OTHER SAFETY-RELATED SUBJECTS 

3.1. Has periodically participated in 
building and/or plant evacuation 
drills. (Required at least 
annually.) 

3.2- Has had fire-fighting training 

3.3. Has had training in the use of 
respiratory safety equipment 

3.4. Has had training in first aid 
and/or CPR 

3.5. Has had periodic safety meetings 

3.6. Has read all scenarios and/or 
reports on accident-type drills 
at this facility 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

3 . OTHER SAFETY-RELATED SUBJECTS ( c o n t . ) 

3.7. Has read all reactor-related 
Unusual Occurrence Reports 
generated at ORNL 

3.8. Has read the summaries of the 
Unusual Occurrence Reports 
generated by other DOE facilities 

3.9. Has read selected and/or signifi-
cant unusual occurrence reports 
generated by the NRC 

3.10. Has reviewed all Mechanical and 
Instrumentation and Controls Design 
Change Memos applicable to this 
facility 

3.11. Has been made aware of all signi-
ficant changes in equipment and/or 
procedures at this facility 

3.12. Has periodically reviewed the 
following ORNL safety literature: 

1. Local Emergency Manual 

2. Laboratory Emergency Manual 

3. Safety Manual 

4. Health Physics Procedures 
Manual 

3.13. Knows the building evaculation 
procedures 

3.14. Knows the piant-wide evaculation 
procedures 

3.15. Knows the type and location of 
emergency equipment 

Trainer(s ) Date Trainee Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : Health P h y s i c s Research Reactor (HPRR) B u i l d i n g s : 7709 and 7710 

Instructions 

Some of the material on supervisor training is covered by special courses 
given by ORNL instructors (other than Reactor Operations personnel) at 
various times throughout the year. To allow the candidate to take the 
Senior Reactor Operator examination and assume the duties of a Supervisor 
prior to attending these courses, the instructor shall cover the fundamen-
tals of the various subjects to ensure that the individual is prepared to 
assume his/her supervisory responsibilities. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
» __ 
Completion Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . LEADERSHIP 

1.1. Fundamentals 

1.2. Protocol 

1.3. Command responsibilities and 

limits 

1.4. Interpersonal communication 

1.5. Motivation of personnel and 

handling complaints 

1.6. Labor relations 

1.7. Problem/decisional analysis 

1.8. Job performance standards 

1.9. Organizing and planning 
2. ADMINISTRATIVE REQUIREMENTS 

2.1. Responsibilities during reactor-

type operation 

2.2. Technical Specifications 

2.3. Reporting requirements 
2.4. Special forms to fill out and/or 

reports to write (RWP, work 
requests, etc.) 

2.5. Disseminating pertinent information 
to shift personnel 

2.6. Special projects 

Trainer(s) Date Trainee Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : Health P h y s i c s Research Reactor (HPRR) B u i l d i n g s : 7709 and 7710 

Instructions 

This is a most important checklist. Each subject should be taught to the 
extent that the trainee will be capable of confidently operating equipment 
and/or executing a procedure without the need for direct supervision. 
Trainers should establish learning objectives to ensure that the trainee 
is left with that knowledge required to perform his/her job duties in a 
safe and reliable manner. 

At the end of each section is an item entitled "normal, abnormal, and 
emergency procedures related to above items." This should serve, in part, 
as a review for the subjects in that section. Areas in which weaknesses 
are indicated should be repeated as needed. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned first to the Training 
Manager. The Training Manager shall submit it to the Examiner at the time 
the request is made to administer the certification examination. 

This material has been taught 
to the trainee . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Completion Date 



C-6-1 

FACILITY TRAINING/QUALIFICATION CHECKLIST(S) 

Trainee: Badge No.: 

Facility: Pool Critical Assembly (PCA) Buildings: 3010 and 3004 

Instructions 

This composite checklist is comprised of four sections; these are (1) the 
Generic Subjects Checklist (i.e., reactor physics, heat transfer/fluid flow, 
radiation safety, and industrial safety); (2) the Facility-Specific Check-
list; (3) the Emergency Preparedness Checklist; and (4) the Supervisor's 
Checklist. (Refer to the individual checklists for any special instructions.) 

The topics herein are to be taught to the above-mentioned trainee by the 
Training Manager, or his designated instructors, to the extent that the 
trainee will be prepared for (1) the written, oral, and/or operating examina-
tions required for certification or requalification and (2) solo operation 
at the above-mentioned facility. All items on each checklist are to be 
covered for the initial qualification; selected items, with emphasis on 
abnormal/emergency procedures, are to be covered for requalification training. 

The training personnel shall be responsible for establishing learning objec-
tives, as applicable. That is, they shall cover each subject with the primary 
objective of leaving the trainee with that essential information and/or know-
ledge needed to operate the reactor or auxiliary equipment in a safe, effi-
cient, and reliable manner during normal, abnormal, and emergency conditions. 

The Training Manager at this facility shall coordinate all training and shall 
sign the cover page of this and each individual checklist after all the 
required sections have b?en covered, as applicable. He/she shall also ensure 
that all required signatures are affixed prior to sending the composite check-
list to the Examiner for filing. All sections should be completed prior to 
taking the written examination required for initial certification. 

The composite checklist is intended to be used for the initial qualification 
and for one requalification; however, it may be used for an additional 
requalification (two-year period) by using a color code, or some similar 
scheme, to indicate continued use of the same checklist. 

This material has been taught 
to the trainee . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. , 

Trainee Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainee: Badge No.: 

Facility: Pool Critical Aaaembly (PCA) Buildings: 3010 and 3004 

Instructions 

The generic subjects may be covered by self study, viewing videotapes, 
and/or classroom work. Many of the subjects are academic in nature and 
serve as background material. Where possible, however, the practical 
applications should be emphasized. 

Trainers should establish learning objectives to ensure that the trainee 
is left with the knowledge required to reliably operate the equipment or 
execute a procedure. 

Each subject should be taught to the extent that the trainee will be pre-
pared to take the certification examinations and be able to perform the 
required work, without direct supervision, in a safe and reliable manner. 

When the Trainer initials an item (and signs the bottom of each page), it 
should indicate that he/she has not only been assured that the material 
has been covered with the Trainee, it should also indicate that the 
Trainee knows the material well enough to be qualified in that subject 
area. 

Upon completion, this checklist should be returned to the Training Manager; 
he/she shall submit it to the Examiner. 

This material has been taught 
to the trainee. , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
> 
Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. REACTOR PHYSICS 

1 . 1 . N e u t r o n R e a c t i o n s 

1.1.1. Type of reactions 
1.1.2. Fast and thermal neutrons 
1.1.3. P r o m p t a n d d e l a y e d n e u t r o n s 

1.1.4. M u l t i p l i c a t i o n f a c t o r 

1.1.5. C r o s s s e c t i o n 

1.1.6. Neutron spectrum 

1.2. Nuclear Reactors 

1.2.1. Description of reactor components 
1.2.2. R e a c t i v i t y a n d c r i t i c a l i t y 

1.2.3. The four-factor formula 

1 . 3 . R e a c t i v i t y a n d R e a c t o r P e r i o d 

1.3.1. R e a c t i v i t y c a l c u l a t i o n s 

1.3.2. R e a c t o r p e r i o d 

1.3.3. P r o m p t c r i t i c a l i t y 

1.4. Fuel Burnup 

1.4.1. F u e l r e q u i r e m e n t s f o r c r i t i c a l 
m a s s 

1.4.2. Fuel loading 

1.5. Xenon and Samarium Poisoning 
Effects 

1.5.1. F i s s i o n - p r o d u c t p o i s o n s 

1.5.2. B u i l d u p a n d r e m o v a l 

Trainer(8) Date Trainee Date 



C-5-2279 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1 . REACTOR PHYSICS ( c o n t . ) 

1.5.3. Effect of shutdown on poison 
equilibrium 

1.6. Temperature Effects 

1.6.1. Reactivity and temperature 
1.6.2. Temperature coefficients 
1.6.3. Reactor control 
1.6.4. Doppler effect 

1.7. Neutron Flux Distribution 

1.7.1. Basic information 
1.7.2. Reflector effects 

* 

1.7.3. Temperature effects 
1.7.4. Fuel burnup effects 
1.7.5. Control-rod effects 
1.7.6. Control-rod worth • 

2. HEAT TRANSFER/FLDID FLOW 

2.1. Heat (Units, Definitions) 

2.1.1. Introduction 
2.1.2. Temperature units 
2.1.3. Heat units 
2.1.4. Thermal energy and power 

2.1.5. Thermal stress 

2.2. Heat Transfer 

2.2.1. Sources of heat 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. HEAT TRANSFER/FLUID FLOW (cont.) 

2.2.2. Heat conduction 
2.2.3. Heat transfer by convection 
2.2.4. Nucleate, transition, and 

filler boiling 

2.3. Fluid Mechanics 

2.3.1. Hydraulic and pneumatic pressure 
2.3.2. Static pressure and force 
2.3.3. Dynamic pressures and forces 
2.3.4. Water hammer 

2.4. Heat Production and Control 
in Nuclear Reactors 

2.4.1. Fission-produced heating 
2.4.2. Temperature and heat transfer 

in reactors 
2.4.3. Heat transfer rates 
2.4.4. Determination of operating parameters 
2.4.5. Afterheat 

3. RADIATION SAFETY AND CONTROL 

3.1. Atoms 

3.1.1. Parts defined 
3.1.2. Characteristics of protons, 

neutrons, and electrons 

3.2. Radioactive Material and Radiation 

3.2.1. Unstable atoms 
3.2.2. Types of radioactive decay 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3.2.3. Radioactive contamination _________________ 

3.3. Ionization 

3 . 3 . 1 . Ions _ _ _ _ 

3.3.2. Radiation and ionization 
3.3.3. Range 
3.3.4. Shielding 

3.4. Radiation Unit8 

3.4.1. The curie 
3.4.2. The roentgen 
3.4.3. The rad 
3.4.4. The relative biological 

effectivene8s of radiation (RBE) 
3.4.5. The roentgen equivalent man (REM) 

3.5. Health Hazards of Radiation 

3.5.1. Radiation review 
3.5.2. Penetration effects 
3.5.3. Effects from ingested sources 
3.5.4. Radiation sensitivity of body 

organs 
3.5.5. Radiation dose rate 

3.6. Radiation Protection Methods 

3.6.1. Review 
3.6.2. Planning, to reduce exposure 
3.6.3. Reducing the dose rate 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

3. RADIATION SAFETY AND CONTROL (cont.) 

3.6.4. Shielding—tenth-value and 
haIf-value layers 

3.6.5. Radioactive decay 
3.6.6. Shielding with distance 

3.7. Radioactive Contamination -
Protective Measures 

3.7.1. Review 
3.7.2. Radioactive contamination (solid, 

liquid, and gaseous) 
3.7.3. Contamination, surface and 

airborne 
3.7.4. Contamination zones 
3.7.5. Contamination clothing 
3.7.6. Regulated zones 
3.7.7. Continuous air monitors 
3.7.8. Maximum permissible body burden 
3.7.9. Maximum permissible concentration 

4. INDUSTRIAL SAFETY 

4.1. Operational Safety 

4.1.1. Safety organization and Safety 
Officer 

4.1.2. Protective equipment (use, 
location) 

4.1.3. Safety practices 
1. Pre-job planning 
2. Electrical safety 
3. Permits and tags 
4. Company vehicles 

4.1.4. Reporting of accidents 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . INDUSTRIAL SAFETY ( c o n t . ) 

4.1.5. Source of information (reference)_ 
1. Standard Practice Procedure 
2. Policy Procedure Manual 
3. Safety Manual ~ 
4. Environmental Protection 

Manual 
5. ORNL Respiratory Program 

4.2. Industrial Hygiene 

4.2.1. H e a r i n g / s i g h t c o n s e r v a t i o n 

4.2.2. Use and availability of 
respiratory equipment 

4.2.3. Control of toxic chemicals/acid 
spills 

4.2.4. Incompatible chemicals 
4.2.5. Reporting requirements 

4.3. Environmental Protection 

4.3.1. Organ iza t ion ( f u n c t i o n , contac t ) 

4.3.2. General requirements for 
discharging of effluents to the 
environs 

4.3.3. Handling and disposing of 
hazardous materials 

4.3.4. Report ing 

4.4. Fire Protection 

4.4.1. Organizat ion 

4.4.2. Location of alarm boxes and 
equipment 

4.4.3. Effects of smoke and hot, toxic 
gases 

4.4.4. Combating fires alone 

Trainer(s) Date Trainee Date 



C-5-17 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. GENERAL INFORMATION 

1.1. Pool 

1.1.1. Dimensions and Configurations 

1.1.2. Lowest permissible water depth 

1.1.3. Rules about proximity of 
reactors - physical restric-
tions (PCA and BSR) 

1.1.4. Fuel storage 

1. Underwater racks 

2. Nonfueled core pieces 

3. Vault 

1.1.5. Water (responsibility of 
BSR-qualified personnel for 
all adjustments of water level 
and for all changes of condi-
tion of water) 

1.1.6. Miscellaneous 

1. Fuel handling and other 
tools used in pool 

2 . Overhead crane (use of 
in moving equipment i n 
p o o l ) 

3. Removable sources 
(neutron and gamma) 

4. Disposition of off-shift 
of items 6.1 through 6.3, 
above 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

1 . GENERAL INFORMATION ( c o n t . ) 

1.2. Utilities 

1.2.1. Electrical power 

1. Normal 

2. Emergency (lighting) 

3. Circuits to be 
de-energized following 
failure of PCA ac unit 

1.2.2. Responsibility for obtaining 
approval of BSR supervisor 
prior to use of any utilities 
(other than PCA electrical 
circuits) 

1.2.3. PCA air-conditioning unit 

1.3. Reactor platform 

1.3.1. Limitations on materials, 
equipment, etc., that are 
normally permitted (or not 
permitted) on the platform 

1.3.2. Movement of platform (to 
allow access to cable tray) 

1.4. Instrument bridge, BSR bridge, and 
spectrometer crane (responsibility 
of BSR-qualified personnel for 
movement of these units) 

2 . REACTOR COMPONENTS 

2.1. Fuel element grids 

2.1.1. Number of positions 

2.1.2. Size of positions 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2. REACTOR COMPONENTS (cont.) 

2.1.3. Orientation (how this is 
maintained) 

2.1.4. Distance from the floor to 
the reactor centerline 

2.1.5. Method of attachment to the 
platform 

2.1.6. Distance from the platform 

2.1.7. Distance under water 

2.1.8. Over-all size 

2.1.9. Clearance between fuel element 
end box and grid position 

2.1.10. Removal from the pool 

2.1.11. Construction material 

2.1.12. Method of construction 

2.1.13. Removal and installation of 
BSR-type grid 

2.2. Fuel elements 

2.2.1. Standard assembly 

1. Total amount of 235U in 
elements 

2. Number of plates per 
element 

3. Amount of 235u per plate 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. REACTOR COMPONENTS (cont.) 

4. Dimensions of composite 
element 

a. Length 

b. Cross section 

c. Cooling water gap 

5. Dimensions of fuel plates 

a. Length, over-a11 

b. Length of U-Al alloy 
section 

c. Cross section 
(cladding and fuel 
thickness and 
construction) 

6. Standard loadings (prev-
iously proven, including 
orientation of element in 
grid) 

2.2.2. Special fuel element for 
control rods 

1. Total amount of 235u in 
elements 

2. Number of plates per 
element 

3. Amount of 235u per plate 

4. Dimensions of composite 
element 

a. Length 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. REACTOR COMPONENTS (cont.) 

b. Cross section 

c. Cooling water gap 

5. Dimensions of fuel plate 
(compare to plate for 
standard element) 

6. Clearance for control rod 

7. Construction material 

2.3. Shim rods and the regulating rods 

2.3.1. General or standard location 
- minimum number (operating 
safety limits) 

2.3.2. Dimensions 

2.3.3. Materials 

1. Shim rods 

2. Regulating rod 

2.3.4. Reactivity worth (operating 
safety limits) 

1. Shim rod minimum and 
maximum Ak/k per inch 

2. Regulating rod minimum 
and maximum Ak/k per inch 

2.3.5. Position guides 

1. Locations 

2. Materials 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2 . REACTOR COMPONENTS ( c o n t . ) 

2.3.6. Magnet 

1. Holding power versus 
current 

2. Release time (normal and 
maximum) 

3. Current limits - upper 
and lower 

4. Construction 

5. Tests 

2.3.7. Armature 

1. Location 

2. Dimensions 

3. Construction materials 

2.3.8. Shock absorber 

1. Theory/principle of 

operation 

2. Location 

3. Materials 

2.3.9. Drive system 

1. Gear system 

2. Drive motors 

3. Speed 

4. Position indicator 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2. REACTOR COMPONENTS (cont.) 

2.3.10. Time-of-flight requirements 
(normal and maximum) 

2.3.11. Problems encountered (such 
as swelling) 

2.4. Chambers 

2.4.1. Fission chambers 

1. Type 

2. Dimensions 

3. Drive systew 

4. 235u content 

5. Normal locations 

6. Reactivity effect upon 
moving 

7. Length of life 

8. Frequency of replacement 

9. PHS curve for channel 
a. Frequency of check-

ing the curve 
b. Importance of check 

2.4.2. Log-N chamber 

1. Type and frequency of 
compensation 

2. Dimens ions 

3. Position] . mechanism 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

2 . REACTOR COMPONENTS ( c o n t . ) 

4. Normal location 
5. Length of life 
6. Frequency of compensa-

tion and replacement 

2.4.3. Safety chambers 

1. Type 
2. Dimensions 
3. Positioning mechanism 
4. Normal location 
5. Frequency of replacement 

2.4.4. Servo chamber 

1. Type 
2. Dimensions 
3. Positioning mechanism 
4. Normal location 
5. Length of life 
6. Frequency of compensa-

tion and replacement 

2.5. Neutron sources 

2.5.1. Types 

2.5.2. Hazards 

2.5.3. Precautions 

2.5.4. Responsibility 

2.5.5. Vital importance at PCA 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

3. EXPERIMENTS 

3.1. Reactivity worth 
3.1.1. Total allowed (operating 

safety limits) 
3.1.2. Method for determining worth 

3.2. Responsibility 
3.2.1. For approval for operating 

experiments 
3.2.2. For operating the experiments 

3.3. Determining experiment failures 

4 . RECORD KEEPING 

4.1. Core loading 
4.1.1. Responsibility 
4.1.2. Flux mapping 
4.1.3. Past core configurations 
4.1.4. Techniques for establishing 

new configuration and/or 
loading: 
1. Category A 
2. Category B 
3. Category C 

4.2. Operating data 
4.2.1. Daily operation 
4.2.2. Log book 

4.3. Reactor controls change memoranda 
4.3.1. Responsibility for issuance 
4.3.2. Maintaining file 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

5 . RADIATION CONTROL 

5.1. Radiation and contamination 
monitoring 

5.1.1. Monitrons 

1. Location 

2 . Number 

3. Alarm point 
a. Facility radiation 

and contamination 
system 

b. PCA control system 

5.1.2. Continuous air monitors 

1. Location 

2 . Number 

3. Alarm point 
a. Facility radiation 

aid contamination 
system 

b. Local alarm only 

6 . MISCELLANEOUS 

6.1. Job performance 

6.2. Quality assurance 

6.2.1. Organization 

6.2.2. Application 

6.2.3. Reporting (audits, hotline) 

Trainer(s ) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee _ Date 

7. OPERATING EXPERIENCE 

1. Has performed a reactor startup 
(console operation or in a 
supervisory capacity) 

2. Has participated in reactor 
startups, other than console work 

3. Has participated in reactor 
refueling and/or core disassembly 
work 

4. Has participated in reactor shut-
down (other than refueling) 

5. Has participated in power changes 
of greater than 10% 

6. Has participated in control room 
work during normal operations 

7. Other 

Trainer(s ) Date Trainee Date 
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SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : Pool C r i t i c a l Assembly (PCA) Bui ld ings : 3010 and 3004 

I n s t r u c t i o n s 

This i s a most important c h e c k l i s t . Each subject should be taught to the 
ex tent that the t r a i n e e w i l l be capable of c o n f i d e n t l y operat ing equipment 
and/or execut ing a procedure without the need for d i r e c t s u p e r v i s i o n . 
Trainers should e s t a b l i s h learning o b j e c t i v e s to ensure that the tra inee 
i s l e f t with that knowledge required to perform h i s / h e r job d u t i e s in a 
s a f e and r e l i a b l e manner. 

At the end of each s e c t i o n i s an item e n t i t l e d "normal, abnormal, and 
emergency procedures r e l a t e d to above i t ems ." This should s e r v e , in par t , 
as a review for the subjec t s in that s e c t i o n . Areas in which weaknesses 
are ind ica ted should be repeated as needed. 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should i n d i c a t e that h e / s h e has not only been assured that the mater ia l 
has been covered with the Trainee, i t should a l s o i n d i c a t e that the 
Trainee knows the mater ia l wel l enough to be q u a l i f i e d in that subject 
a r e a . 

Upon complet ion, t h i s c h e c k l i s t should be returned f i r s t to the Training 
Manager. The Training Manager s h a l l submit i t t o the Examiner at the time 
the request i s made to administer the c e r t i f i c a t i o n examination. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. , 

Trainee Completion Date 
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Trainer/ ».r/ 
Title Trainee Date e Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIs) 

1 . 1 . Loss of e l e c t r i c a l power 

1 . 2 . Loss of instrument a ir 

1 . 3 . Dropped/damaged unit 

1 . 4 . Evacuation s i g n a l s 

1 . 5 . Monitoring procedures 

1 . 6 . Emergency e s c a l a t i o n 

1 . 7 . ORNL/Y-12 

i n t e r a c t i o n s / r e s p o n s i b i l i t i e s 

1 . 8 . F i r e / s p r i n k l e r system 

1 . 9 . C r i t i c a l i t y 

1 . 9 . 1 . Prompt-jump c r i t i c a l i t y 

1 . 9 . 2 . Unannounced scram 

2 . GENERIC EMERGENCY PROCEDURES (as i d e n t i f i e d in DOE Order 5500.3) 

If any of the items below have been 
covered in the previous s e c t i o n , 
wri te NA in the space. 

2 . 1 . Operational ( o n - s i t e and o f f - s i t e ) 

2 . 1 . 1 . F ires 

2 . 1 . 2 . Explosion 

2 . 1 . 3 . Industr ia l accidents 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . GENERIC EMERGENCY PROCEDURES ( c o n t . ) . 
(as i d e n t i f i e d in DOE Order 5500.3) 

2 . 1 . 4 . Peraonnel injury or f a t a l i t y 

2 . 1 . 5 . Release of radioact ive or t o x i c 
mater ia l s 

2 . 1 . 6 . Peraonnel exposure 

2 . 1 . 7 . Oi l and hazardous materia l 

p o l l u t i o n 

2 . 1 . 8 . Air and water p o l l u t i o n 

2 . 1 . 9 . Transportation accident 

involv ing hazardou8 mater ia l s 

2 . 2 . Natural phenomena 

2 . 2 . 1 . Earthquake 

2 . 2 . 2 . Tornado 

2 . 2 . 3 . Flood 

2 . 2 . 4 . Wind, snow, i ce 2 . 3 . Special nuclear mater ia l s (SNM) 
2 . 3 . 1 . Accidents or malevolent a c t s 

invo lv ing f u e l 

2 . 4 . Terror i s t threats or ac t s 

2 . 4 . 1 . Bomb threat 
2 . 4 . 2 . Overt or covert a c t i o n s , 

inc luding sabotage 

2 . 4 . 3 . Nuclear threats 

2 . 4 . 4 . Extort ion or kidnapping 

2 . 4 . 5 . In ternat iona l threats 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS 

3 . 1 . Has p e r i o d i c a l l y par t i c ipated in 
bui ld ing and/or plant evacuation 
d r i l l s . (Required at l e a s t 
annua l ly . ) 

3 . 2 . Has had f i r e - f i g h t i n g tra in ing 

3 . 3 . Has had t ra in ing in the use of 
resp ira tory s a f e t y equipment 

3 . 4 . Has had t ra in ing in f i r s t aid 
and/or CPR 

3 . 5 . Has had per iodic s a f e t y meetings 

3 . 6 . Has read a l l scenarios and/or 
reports on acc ident- type d r i l l s 
at t h i s f a c i l i t y 

3 . 7 . Has read a l l r e a c t o r - r e l a t e d 
Unusual Occurrence Reports 
generated at ORNL 

3 . 8 . Has read the sunmaries of the 
Unusual Occurrence Reports 
generated by other DOE f a c i l i t i e s 

3 . 9 . Has read s e l ec t ed and/or s i g n i f i -
cant unusual occurrence reports 
generated by the NRC 

3 . 1 0 . Has reviewed a l l Mechanical and 
Instrumentation and Controls Design 
Change Memos appl icable to t h i s 
f a c i l i t y 

Trainer(s) Date Trainee Date 
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Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS ( c o n t . ) 

3 .11 . Has been made aware of a l l s i g n i -
f i c a n t changes in equipment and/or 
procedures a t t h i s f a c i l i t y 

3 .12 . Has p e r i o d i c a l l y reviewed the 

fo l lowing ORNL s a f e t y l i t e r a t u r e : 

1. Local Emergency Manual 

2. Laboratory Emergency Manual 
3 . Safety Manual 

4 . Health Physics Procedures 
Manual 

3 .13 . Knows the bui ld ing evacuation 
procedures 

3 .14 . Knows the plant-wide evacuation 
procedures 

3 . 1 5 . Knows the type and l o c a t i o n of 
emergency equipment at the f a c i l i t y 

Trainer(s) Date Trainee Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : Pool C r i t i c a l Assembly (PCA) Bui ld ings : 3010 and 3004 

I n s t r u c t i o n s 

Some of the mater ia l on supervisor t r a i n i n g i s covered by s p e c i a l courses 
g iven by ORNL i n s t r u c t o r s (other than Reactor Operations personnel) at 
various times throughout the year . To a l low the candidate to take the 
Senior Reactor Operator examination and assume the d u t i e s of a Supervisor 
prior to a t tending these courses , the in s t ruc tor s h a l l cover the fundamen-
t a l s of the various subjec t s to ensure that the indiv idual i s prepared to 
assume h i s / h e r supervisory r e s p o n s i b i l i t i e s . 

When the Trainer i n i t i a l s an item (and s igns the bottom of each p a g e ) , i t 
should i n d i c a t e that he / she has not only been assured that the mater ia l 
has been covered with the Trainee , i t should a l s o ind i ca te that the 
Trainee knows the mater ia l we l l enough to be q u a l i f i e d in that subject 
area . 

Upon complet ion, t h i s c h e c k l i s t should be returned to the Training Manager; 
h e / s h e s h a l l submit i t to the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. , 

Trainee Completion Date 
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SECTION 3. EMERGENCY PREPAREDNESS CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : Pool C r i t i c a l Assembly (PCA) Bui ld ings : 3010 and 3004 

I n s t r u c t i o n s 

This c h e c k l i s t , on abnormal/emergency operat ing i n 8 t r u c t i o n s (A/EOIs), i s 
intended to ensure , in par t , that an ind iv idua l has rece ived t r a i n i n g in 
emergency procedures, as required by DOE Orders 5480.1A, Chapter VI ( S a f e t y 
of DOE-Owned Reactors ) and 5500.3 (Reactor and Nonreactor Nuclear F a c i l i t y 
Emergency Planning, Preparedness , and Response Program for DOE 
Operat ions ) . 

This c h e c k l i s t i s t o be used for i n i t i a l c e r t i f i c a t i o n and for r e q u a l i f i -
ca t ion t r a i n i n g . I t i s required that a l l emergency procedures be reviewed 
on an annual b a s i s . 

(Recommendation: The s h i f t supervisor should p e r i o d i c a l l y cover with h i s 
or her crew a few A/EOIs and pos tu la ted emergency s cenar io s in the gener ic 
c a t e g o r i e s as ta lk- through e x e r c i s e s , as time a l l o w s . Toward the end of a 
c e r t i f i c a t i o n p e r i o d , return a l l c h e c k l i s t s for aud i t ing p u r p o s e s . ) 

With the except ion of Sect ion 3, a l l items must be completed prior to the 
adminis ter ing of the i n i t i a l c e r t i f i c a t i o n examination. Some of the sub-
j e c t s in t h i s s e c t i o n are taught by t r a i n i n g personnel in other ORNL orga-
n i z a t i o n s at d i f f e r e n t times throughout the year . These s u b j e c t s (on ly ) 
may be s igned o f f a f t e r the i n i t i a l c e r t i f i c a t i o n examination but s h a l l be 
acknowledged during r e q u a l i f i c a t i o n p e r i o d s . 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should i n d i c a t e that he /8he has not only been assured that the mater ia l 
has been covered with the Trainee , i t should a l s o i n d i c a t e that the 
Trainee knows the mater ia l we l l enough t o be q u a l i f i e d in that subject 
area . 

Upon complet ion, t h i s c h e c k l i s t should be returned to the Training Manager; 
he / she s h a l l submit i t t o the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. , 

Trainee Completion Date 
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SECTION 4. SUPERVISOR'S CHECKLIST 

T i t l e 

1 . LEADERSHIP 

1 . 1 . Fundamentals 

1 . 2 . Protocol 

1 . 3 . Command r e s p o n s i b i l i t i e s and 
l i m i t s 

1 . 4 . Interpersonal communication 

1 . 5 . Motivation of personnel and 
handling complaints 

1 . 6 . Labor r e l a t i o n s 

1 . 7 . Problem/decis ional ana lys i s 

1 . 8 . Job performance standards 

1 . 9 . Organizing and planning 

Trainer/ Trainer/ 
Trainee Date Trainee Date 

2 . ADMINISTRATIVE REQUIREMENTS 

2 . 1 . R e s p o n s i b i l i t i e s during reac tor -
type operation 

2 . 2 . Technical S p e c i f i c a t i o n s 

2 . 3 . Reporting requirements 

2 . 4 . Special forms to f i l l out and/or 
reports to wri te (RWP, work 
reques t s , e t c . ) 

2 . 5 . Disseminating pert inent information 
to s h i f t personnel 

2 . 6 . Special projec t s 

Trainer(s) Date Trainee Date 
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FACILITY TRAINING/QUALIFICATION CHECKLISTS ) 

Trainee: Badge No.: 

F a c i l i t y : C r i t i c a l Experiments F a c i l i t y (CEF) Bui ld ings : 9213 (Y-12) 

I n s t r u c t i o n s 

This composite c h e c k l i s t i s comprised of four s e c t i o n s ; these are: (1) the 
Generic Subjects Checkl i s t ( i . e . , reactor p h y s i c s , heat t r a n s f e r / f l u i d f low, 
r a d i a t i o n s a f e t y , and i n d u s t r i a l s a f e t y ) ; (2 ) the F a c i l i t y - S p e c i f i c Check-
l i s t ; ( 3 ) the Emergency Preparedness C h e c k l i s t ; and (4 ) the Superv i sor ' s 
C h e c k l i s t . (Refer to the ind iv idua l c h e c k l i s t s for any s p e c i a l i n s t r u c t i o n s . ) 

The t o p i c s here in are to be taught to the above-mentioned t ra inee by the 
Training Manager, or h i s / h e r designated i n s t r u c t o r s , to the extent that the 
t r a i n e e w i l l be prepared for (1 ) the w r i t t e n , o r a l , and/or operat ing examina-
t i o n s required for c e r t i f i c a t i o n or r e q u a l i f i c a t i o n and (2 ) so lo operat ion 
at the above-mentioned f a c i l i t y . All items on each c h e c k l i s t are to be 
covered for the i n i t i a l q u a l i f i c a t i o n ; s e l e c t e d i t ems , with emphasis on 
abnormal/emergency procedures , are to be covered for r e q u a l i f i c a t i o n t r a i n i n g . 

The t r a i n i n g personnel s h a l l be re spons ib le for e s t a b l i s h i n g learning o b j e c -
t i v e s , as a p p l i c a b l e . That i s , they s h a l l cover each subject with the primary 
o b j e c t i v e of l eav ing the tra inee with that e s s e n t i a l information and/or know-
ledge needed to operate the reactor or a u x i l i a r y equipment in a s a f e , e f f i -
c i e n t , and r e l i a b l e manner during normal, abnormal, and emergency c o n d i t i o n s . 

The Training Manager at t h i s f a c i l i t y s h a l l coordinate a l l t r a i n i n g and s h a l l 
s i gn the cover page of t h i s and each ind iv idua l c h e c k l i s t a f t e r a l l the 
required s e c t i o n s have been covered, as a p p l i c a b l e . He/she s h a l l a l s o ensure 
that a l l required s i gna tures are a f f i x e d prior t o sending the composite 
c h e c k l i s t to the Examiner for f i l i n g . Al l s e c t i o n s should be completed prior 
to taking the wr i t t en examination required for i n i t i a l c e r t i f i c a t i o n . 

The composite c h e c k l i s t i s intended to be used for the i n i t i a l q u a l i f i c a t i o n 
and for one r e q u a l i f i c a t i o n ; however, i t may be used for an add i t iona l 
r e q u a l i f i c a t i o n (two-year per iod) by using a co lor code, or some s i m i l a r 
scheme, to i n d i c a t e continued use of the same c h e c k l i s t . 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
i 
Complet ion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : C r i t i c a l Experiments F a c i l i t y (CEF) Bu i ld ings : 9213 (Y-12) 

I n s t r u c t i o n s 

The generic subjec t s may be covered by s e l f s tudy, viewing v i d e o t a p e s , 
and/or classroom work. Many of the s u b j e c t s are academic in nature and 
serve as background m a t e r i a l . Where p o s s i b l e , however, the p r a c t i c a l 
a p p l i c a t i o n s should be emphasized. 

Trainers should e s t a b l i s h learning o b j e c t i v e s t o ensure that the t ra inee 
i s l e f t with the knowledge required to r e l i a b l y operate the equipment or 
execute a procedure. 

Each subjec t should be taught to the ex tent that the t r a i n e e w i l l be pre-
pared to take the c e r t i f i c a t i o n examinations and be able to perform the 
required work, without d i r e c t s u p e r v i s i o n , in a s a f e and r e l i a b l e manner. 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should i n d i c a t e that h e / s h e has not only been assured that the mater ia l 
has been covered with the Tra inee , i t should a l s o i n d i c a t e that the 
Trainee knows the materia l we l l enough to be q u a l i f i e d in that subject 
area . 

Upon complet ion, t h i s c h e c k l i s t should be returned to the Training Manager; 
he / she s h a l l submit i t t o the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. ) 

Trainee Completion Date 
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SECTION 1. GENERIC SUBJECTS CHECKLIST 

Trainer/ Trainer/ 
T i t l e Trainee Date Trainee Date 

1 . REACTOR PHYSICS 

1 . 1 . Neutron Reactions 

1 . 1 . 1 . Type of reac t ions 

1 . 1 . 2 . Fast and thermal neutrons 
1 . 1 . 3 . Prompt and delayed neutrons 
1 . 1 . 4 . M u l t i p l i c a t i o n fac tor 
1 . 1 . 5 . Cross s e c t i o n 
1 . 1 . 6 . Neutron spectrum 

1 . 2 . Nuclear Reactors 

1 . 2 . 1 . Descr ipt ion of reactor components 
1 . 2 . 2 . R e a c t i v i t y and c r i t i c a l i t y 
1 . 2 . 3 . The four - fac tor formula 

1 . 3 . R e a c t i v i t y and Reactor Period 

1 . 3 . 1 . R e a c t i v i t y c a l c u l a t i o n s 
1 . 3 . 2 . Reactor period 
1 . 3 . 3 . Prompt c r i t i c a l i t y 

1 . 4 . Fue1 Burnup 

1 . 4 . 1 . Fuel requirements for c r i t i c a l 
mass 

1 . 4 . 2 . Fuel loading 

1 . 5 . Xenon and Samarium Poisoning 
E f f e c t s 

1 . 5 . 1 . Fiss ion-product poisons 
1 . 5 . 2 . Buildup and removal 

Trainer(s) Date Trainee Date 



C—7-10 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. REACTOR PHYSICS ( c o n t . ) 

1 . 5 . 3 . E f f e c t of shutdown on poison 

equi l ibr ium 

1 . 6 . Temperature E f f e c t s 

1 . 6 . 1 . Reac t iv i ty and temperature 

1 . 6 . 2 . Temperature c o e f f i c i e n t s 
1 . 6 . 3 . Reactor control 
1 . 6 . 4 . Doppler e f f e c t 

1 . 7 . Neutron Flux Di s tr ibut ion 

1 . 7 . 1 . Basic information 
1 . 7 . 2 . Ref l ec tor e f f e c t s 
1 . 7 . 3 . Temperature e f f e c t s 
1 . 7 . 4 . Fuel burnup e f f e c t s 
1 . 7 . 5 . Control-rod e f f e c t s 
1 . 7 . 6 . Control-rod worth 

2 . HEAT TRANSFER/FLUID FLOW 

2 . 1 . Heat (Un i t s , D e f i n i t i o n s ) 

2 . 1 . 1 . Introduction 

2 . 1 . 2 . Temperature uni t s 
2 . 1 . 3 . Heat uni t s 
2 . 1 . 4 . Thermal energy and power 

2 . 1 . 5 . Thermal s t r e s s 

2 . 2 . Heat Transfer 

2 . 2 . 1 . Sources of heat 

Trainer(s ) Date Trainee Date 



C-7-2310 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . HEAT TRANSFER/FLUID FLOW ( c o n t . ) 

2 . 2 . 2 . Heat conduction 

2 . 2 . 3 . Heat t r a n s f e r by convect ion 

2 . 2 . 4 . Nuc leate , t r a n s i t i o n , and 

f i l l e r b o i l i n g 

2 . 3 . F lu id Mechanics 

2 . 3 . 1 . Hydraulic and pneumatic pressure 

2 . 3 . 2 . S t a t i c pressure and force 

2 . 3 . 3 . Dynamic pressures and forces 

2 . 3 . 4 . Water hammer 
2 . 4 . Heat Production and Control 

in Nuclear Reactors 

2 . 4 . 1 . Fiss ion-produced heat ing ; 

2 . 4 . 2 . Temperature and heat tranafer 
in reac tors 

2 . 4 . 3 . Heat t r a n s f e r ra te s 

2 . 4 . 4 . Determination of operat ing 
parameters 

2 . 4 . 5 . Afterheat 

3 . RADIATION SAFETY AND CONTROL 

3 . 1 . Atoms 

3 . 1 . 1 . Parts def ined 
3 . 1 . 2 . C h a r a c t e r i s t i c s of protons , 

neutrons , and e l e c t r o n s 

3 . 2 . Radioact ive Material and Radiat ion 

3 . 2 . 1 . Unstable atoms 
3 . 2 . 2 . Types of r a d i o a c t i v e decay 

Trainer (s) ~~ Date Trainee Date 



C-7-2311 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 2 . 3 . Radioactive contamination 

3 . 3 . Ion iza t ion 

3 . 3 . 1 . Ions 

3 . 3 . 2 . Radiation and i o n i z a t i o n 
3 . 3 . 3 . Range 
3 . 3 . 4 . Shie ld ing 

3 . 4 . Radiation Units 

3 . 4 . 1 . The curie 
3 . 4 . 2 . The roentgen 
3 . 4 . 3 . The rad 
3 . 4 . 4 . The r e l a t i v e b i o l o g i c a l 

e f f e c t i v e n e s s of rad ia t ion (RBE) 

3 . 4 . 5 . The roentgen equivalent man (REM) 

3 . 5 . Health Hazards of Radiation 

3 . 5 . 1 . Radiation review 
3 . 5 . 2 . Penetrat ion e f f e c t s 
3 . 5 . 3 . E f f e c t s from ingested sources 
3 . 5 . 4 . Radiation s e n s i t i v i t y of body 

organs 

3 . 5 . 5 . Radiation dose rate 

3 . 6 . Radiation Protect ion Methods 

3 . 6 . 1 . Review 
3 . 6 . 2 . Planning, to reduce exposure 
3 . 6 . 3 . Reducing the dose rate 

Trainer (s) ~~ Date Trainee Date 



C-7-13 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . RADIATION SAFETY AND CONTROL ( c o n t . ) 

3 . 6 . 4 . Shie lding—'tenth-value and 
h a l f - v a l u e l a y e r s 

3 . 6 . 5 . Radioact ive decay 
3 . 6 . 6 . Sh ie ld ing with d i s t a n c e 

3 . 7 . Radioact ive Contamination -
P r o t e c t i v e Measures 

3 . 7 . 1 . Review 

3 . 7 . 2 . Radioact ive contamination ( s o l i d , 
l i q u i d , and gaseous) 

3 . 7 . 3 . Contamination, surface and 
airborne 

3 . 7 . 4 . Contamination zones 

3 . 7 . 5 . Contamination c l o t h i n g 

3 . 7 . 6 . Regulated zones 

3 . 7 . 7 . Continuous a i r monitors 

3 . 7 . 8 . Maximum permiss ib le body burden 

3 . 7 . 9 . Maximum permiss ib le concentrat ion 

4 . INDUSTRIAL SAFETY 

4 . 1 . Operational Safe ty 

4 . 1 . 1 . Safe ty organizat ion and Safe ty 
O f f i c e r 

4 . 1 . 2 . P r o t e c t i v e equipment ( u s e , 
l o c a t i o n ) 

4 . 1 . 3 . Safe ty p r a c t i c e s 
1 . Pre-job planning 
2 . E l e c t r i c a l s a f e t y 
3 . Permits and tags 
4 . Company v e h i c l e s 

4 . 1 . 4 . Reporting of a c c i d e n t s 

Trainer(s) Date Trainee Date 



C-7-2313 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

4 . INDUSTRIAL SAFETY ( c o n t . ) 

4 . 1 . 5 . Source of information (re ference )_ 
1 . Standard Prac t i ce Procedure 
2 . Po l i cy Procedure Manual 
3 . Safety Manual ~ 
4 . Environmental Protect ion 

Manual 
5 . ORNL Respiratory Program " 

4 . 2 . Indus tr ia l Hygiene 

4 . 2 . 1 . Hearing/Bight conservat ion 
4 . 2 . 2 . Use and a v a i l a b i l i t y of 

re sp ira tory equipment 

4 . 2 . 3 . Control of t o x i c chemicals /ac id 
s p i l l s 

4 . 2 . 4 . Incompatible chemicals 

4 . 2 . 5 . Reporting requirements 

4 . 3 . Environmental Protect ion 

4 . 3 . 1 . Organization ( f u n c t i o n , contact) 
4 . 3 . 2 . General requirements for 

discharging of e f f l u e n t s to the 
environs 

4 . 3 . 3 . Handling and d ispos ing of 
hazardous mater ia l s 

4 . 3 . 4 . Reporting 

4 . 4 . Fire Protec t ion 

4 . 4 . 1 . Organization 
4 . 4 . 2 . Location of alarm boxes and 

equipment 
4 . 4 . 3 . E f f e c t s of smoke and h o t , tox ic 

gases 
4 . 4 . 4 . Combating f i r e s alone 

Trainer (s) ~~ Date Trainee Date 



C-7-17 

SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainer/ Trainer/ 
T i t l e Trainee Date Trainee Date 

1. OPERATIONS 

1 . 1 . C r i t i c a l i t y Test ing 

1 . 1 . 1 . R e s p o n s i b i l i t i e s , precautions 

1 . 1 . 2 . Personnel hazards during t e s t i n g 

1 . 1 . 3 . Preparation for t e s t i n g 

1. Minimum monitoring and s a f e t y 
instrumentation requirements 

2 . Communication requirements 
3 . Exclusion area requirements 
4 . Radiation monitoring 
5 . Daily checks 

1 . 1 . 4 . Fuel assembly conf igurat ion 

1. F i r s t run of t e s t i n g s e r i e s 
2 . F i r s t run on each unit 
3 . Subsequent runs 

1 . 1 . 5 . SPERT elements 

1 . 1 . 6 . Boron s t r i p s 

1 . 1 . 7 . Test tank f i l l procedures 

1 . 1 . 8 . Reac t iv i ty and period measure-
ment and c a l c u l a t i o n 

1 . 1 . 9 . Neutron source 

1 . Administrative requirements 
2 . Storage and handling 

Trainer(s ) Date Trainee Date 



C-7-18 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. OPERATIONS ( c o n t . ) 

1 . 2 . Shutdown 

1 . 2 . 1 . Accidental scrams 

1 . 2 . 2 . Scram modes 

1 . 2 . 3 . Shutdown procedures 

1 . 2 . 4 . Securing CEF-West 

1 . 3 . Normal, abnormal, and emergency 
procedure s re la ted to above items 

2 . INSTRUMENTATION AND CONTROL 

2 . 1 . Safety systems 

2 . 1 . 1 . Ionizat ion chambers 

2 . 1 . 2 . Photomult ipl ier tubes 

2 . 1 . 3 . Scram se tpo in t s 

2 . 1 . 4 . Dump, drain, and feed 

2 . 1 . 5 . Inter locks 

2 . 1 . 6 . Technical s p e c i f i c a t i o n s 

2 . 2 . Monitoring 

2 . 2 . 1 . Ion izat ion chambers 

2 . 2 . 2 . Log N 

2 . 2 . 3 . Instrument response 

2 . 2 . 4 . Water l e v e l 

2 . 2 . 5 . Detector loca t ion 

2 . 2 . 6 . Surve i l lance requirements 

Trainer (s) ~~ Date Trainee Date 



C-7-19 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . INSTRUMENTATION AND CONTROL ( c o n t . ) 

2 . 3 . Radiation monitoring 

2 . 3 . 1 . R a d i a t i o n d e t e c t o r s 

2 . 3 . 2 . S u r v e i l l a n c e requirements 

2 . 3 . 3 . P o r t a b l e d e t e c t o r s 

2 . 4 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

3 . CONTAINMENT 

3 . 1 . Requirements during t e s t i n g 

3 . 2 . V e n t i l a t i o n , h e a t i n g , and a ir 
condi t ion ing 

3 . 2 . 1 . A i r f low path 

3 . 2 . 2 . T i e s to evacuat ion alarm 

3 . 2 . 3 . c o n t r o l l e r l o c a t i o n 

3 . 3 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

4 . AUXILIARY SYSTEMS 

4 . 1 . Liquid waste 

4 . 2 . Radioact ive waste 

4 . 3 . Crane operat ion 

4 . 4 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

Trainer (s) ~~ Date Trainee Date 



C-7-20 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

5 . ADMINISTRATION 

5 . 1 . Secur i ty 

5 . 1 . 1 . Cover-badge system 

5 . 1 . 2 . Personnel access 

5 . 1 . 3 . Fuel handling 

5 . 2 . Log keeping 

5 . 3 . Incident report ing requirements 

5 . 4 . Technical s p e c i f i c a t i o n s 

5 . 5 . Normal, abnormal, and emergency 
procedures re la ted to above items 

6 . MISCELLANEOUS 

6 . 1 . Job performance 

6 . 2 . Quality assurance 

6 . 2 . 1 . Organization 

6 . 2 . 2 . Appl icat ion 

6 . 2 . 3 . Reporting ( a u d i t s , h o t l i n e ) 

7 . OPERATING EXPERIENCE 

1. Has operated crane to load a unit 
( inner and outer) 

2 . Has performed a c r i t i c a l i t y t e s t 
from control panel 

3 . Has performed SPERT element and 
boron s t r i p loading 

Trainer (s) ~~ Date Trainee Date 



C-7-15 

SECTION 2. FACILITY-SPECIFIC CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : C r i t i c a l Experiments F a c i l i t y (CEF) Bui ld ings : 9213 (Y-12) 

I n s t r u c t i o n s 

This i s a most important c h e c k l i s t . Each subjec t should be taught to the 
extent that the t r a i n e e w i l l be capable of c o n f i d e n t l y operat ing aquipment 
and/or execut ing a procedure without the need for d i r e c t s u p e r v i s i o n . 
Trainers should e s t a b l i s h l earning o b j e c t i v e s to ensure that the t r a i n e e 
i s l e f t with that knowledge required to perform h i s / h e r job d u t i e s in a 
sa fe and r e l i a b l e manner. 

At the end of each s e c t i o n i s an item e n t i t l e d "normal, abnormal, and 
emergency procedures r e l a t e d t o above i t e m s . " This should s e r v e , in par t , 
as a review for the s u b j e c t s in that s e c t i o n . Areas in which weaknesses 
are ind ica ted should be repeated as needed. 

When the Trainer i n i t i a l s an item (and s igns the bottom of each p a g e ) , i t 
should i n d i c a t e that he / she has not only been assured that the mater ia l 
has been covered with the Trainee, i t should a l s o i n d i c a t e that the 
Trainee knows the mater ia l we l l enough to be q u a l i f i e d in that s u b j e c t 
a r e a . 

Upon complet ion, t h i s c h e c k l i s t should be returned f i r s t to the Training 
Manager. The Training Manager s h a l l submit i t t o the Examiner at the time 
the request i s made to administer the c e r t i f i c a t i o n examinat ion. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
» 
Completion Date 



C-7-21 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

7 . OPERATING EXPERIENCE ( c o n t . ) 

4 . Has p a r t i c i p a t e d in f u e l shipment 
operat ions 

5 . Has c a l c u l a t e d unit r e a c t i v i t y and 
assembly period 

6 . Has performed d a i l y checks 
from contro l panel 

7 . Has performed d a i l y checks in c e l l 

8 . Normal, abnormal, and emergency 
procedures r e l a t e d to above items 

Trainer (s) ~~ Date Trainee Date 



C-7-25 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

1. FACILITY-SPECIFIC ABNORMAL/EMERGENCY 
OPERATING INSTRUCTION (A/EOIa) 

1 . 1 . Loss of e l e c t r i c a l power 

1 . 2 . Loss of instrument a ir 

1 . 3 . Dropped/damaged uni t 

1 . 4 . Evacuation s i g n a l s 

1 . 5 . Monitoring procedures 

1 . 6 . Emergency e s c a l a t i o n 

1 . 7 . ORNL/Y-12 

i n t e r a c t i o n s / r e s p o n s i b i l i t i e s 

1 . 8 . F i re / spr ink ler system 

1 . 9 . C r i t i c a l i t y 

1 . 9 . 1 . Prompt-jump c r i t i c a l i t y 

1 . 9 . 2 . Unannounced scram 

2 . GENERIC EMERGENCY PROCEDURES 
(as i d e n t i f i e d in DOE Order 5500.3) 

I f any of the items below have been 
covered in the previous s e c t i o n , 
wri te NA in the space. 

2 . 1 . Operational ( o n - s i t e and o f f - s i t e ) 

2 . 1 . 1 . Fires 

2 . 1 . 2 . Explosion 

2 . 1 . 3 . Industr ia l accidents 

Trainer (s) ~~ Date Trainee Date 



C-7-26 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

2 . GENERIC EMERGENCY PROCEDURES ( c o n t . ) 
(as i d e n t i f i e d in DOE Order 5500.3) 

2 . 1 . 4 . Personnel injury or f a t a l i t y 

2 . 1 . 5 . Release of radioact ive or tox ic 
mater ia ls 

2 . 1 . 6 . Personnel exposure 

2 . 1 . 7 . Oil and hazardous material 

p o l l u t i o n 

2 . 1 . 8 . Air and water po l lu t ion 

2 . 1 . 9 . Transportation accident 

invo lv ing hazardous mater ia l s 

2 . 2 . Natural phenomena 

2 . 2 . 1 . Earthquake 

2 . 2 . 2 . Tornado 

2 . 2 . 3 . Flood 

2 . 2 . 4 . Wind, snow, ice 2 . 3 . Special nuclear materia ls (SNM) 
2 . 3 . 1 . Accidents or malevolent acts 

involv ing f u e l 

2 . 4 . Terror i s t threats or acts 

2 . 4 . 1 . Bomb threat 
2 . 4 . 2 . Overt or covert a c t i o n s , 

inc luding sabotage 

2 . 4 . 3 . Nuclear threats 

2 . 4 . 4 . Extort ion or kidnapping 

2 . 4 . 5 . Internat ional threats 

Trainer (s) ~~ Date Trainee Date 



C-7-27 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3. OTHER SAFETY-BELATED SUBJECTS 

3 . 1 . Has p e r i o d i c a l l y part ic ipated in 
bui lding and/or plant evacuation 
d r i l l s . (Required at l eas t 
annual ly . ) 

3 . 2 . Has had f i r e - f i g h t i n g tra in ing 

3 . 3 . Has had tra in ing in the use of 
respiratory s a f e t y equipment 

3 . 4 . Has had tra in ing in f i r s t aid 
and/or CPR 

3 . 5 . Has had periodic s a f e t y meetings 

3 . 6 . Has read a l l scenarios and/or 
reports on accident- type d r i l l s 
at t h i s f a c i l i t y 

3 . 7 . Has read a l l reac tor -re la ted 
Unusual Occurrence Reports 
generated at ORNL 

3 . 8 . Has read the summaries of the 
Unusual Occurrence Reports 
generated by other DOE f a c i l i t i e s 

3 . 9 . Has read s e l e c t e d and/or s i g n i f i -
cant unusual occurrence reports 
generated by the NRC 

3 .10 . Has reviewed a l l Mechanical and 
Instrumentation and Controls Design 
Change Memos appl icable to t h i s 
f a c i l i t y 

Trainer(s) Date Trainee Date 



C-7-28 

Trainer/ Trainer/ 
Title Trainee Date Trainee Date 

3 . OTHER SAFETY-RELATED SUBJECTS ( c o n t . ) 

3 . 1 1 . Has been made aware of a l l s i g n i -
f i c a n t changes in equipment and/or 
procedures at t h i s f a c i l i t y 

3 . 1 2 . Has p e r i o d i c a l l y reviewed the 

f o l l o w i n g ORNL s a f e t y l i t e r a t u r e : 

1 . Local Emergency Manual 

2 . Laboratory Emergency Manual 

3 . Safety Manual 
4 . Health Phys ics Procedures 

Manual 

3 . 1 3 . Knows the b u i l d i n g evacuat ion 
procedures 

3 . 1 4 . Knows the plant-wide evacuat ion 
procedures 

3 . 1 5 . Knows the type and l o c a t i o n o f 
emergency equipment at the f a c i l i t y 

Trainer (s) ~~ Date Trainee Date 



C-7-23 

SECTION 3 EMERGENCY PREPAREDNESS CHECKLIST 

Trainee: Badge No . : 

F a c i l i t y : C r i t i c a l Experiments F a c i l i t y (CEF) Bui ld ings : 9213 (Y-12) 

I n s t r u c t i o n s 

This c h e c k l i s t , on abnormal/emergency operat ing i n s t r u c t i o n s (A/EOIs), i s 
intended to ensure , in p a r t , that an ind iv idua l has rece ived t r a i n i n g in 
emergency procedures , as required by DOE Orders 5480.1A, Chapter VI ( S a f e t y 
of DOE-Owned Reactors ) and 5500.3 (Reactor and Nonreactor Nuclear F a c i l i t y 
Emergency Planning, Preparedness , and Response Program for DOE 
Operat ions ) . 

This c h e c k l i s t i s to be used for i n i t i a l c e r t i f i c a t i o n and for r e q u a l i f i -
ca t ion t r a i n i n g . I t i s required that a l l emergency procedures be reviewed 
on an annual b a s i s . 

(Recommendation: The s h i f t supervisor should p e r i o d i c a l l y cover with h i s 
or her crew a few A/EOIs and pos tu la ted emergency scenar ios in the g e n e r i c 
c a t e g o r i e s as ta lk-through e x e r c i s e s , as time a l l o w s . Toward the end of a 
c e r t i f i c a t i o n per iod , return a l l c h e c k l i s t s for aud i t ing p u r p o s e s . ) 

With the except ion of Sec t ion 3, a l l items must be completed pr ior to the 
adminis ter ing of the i n i t i a l c e r t i f i c a t i o n examination. Some of the sub-
j e c t s in t h i s s e c t i o n are taught by t r a i n i n g personnel i n other ORNL o r g a -
n i z a t i o n s at d i f f e r e n t times throughout the y e a r . These s u b j e c t s ( o n l y ) 
may be s igned o f f a f t e r the i n i t i a l c e r t i f i c a t i o n examination but s h a l l be 
acknowledged during r e q u a l i f i c a t i o n per iods . 

When the Trainer i n i t i a l s an item (and s igns the bottom of each page) , i t 
should i n d i c a t e that he / she has not only been assured that the mater ia l 
has been covered with the Trainee , i t should a l s o i n d i c a t e that the 
Trainee knows the mater ia l wel l enough to be q u a l i f i e d in that subject 
a r e a . 

Upon complet ion, t h i s c h e c k l i s t should be returned to the Training Manager; 
he / she s h a l l submit i t t o the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . 

Training Manager Completion Date 

This material has been taught to 
me by the training personnel. 

Trainee 
j _ _ _ _ _ _ _ _ _ _ _ _ 
Completion Date 



C-7-29 

SECTION 4. SUPERVISOR'S CHECKLIST 

Trainee: Badge No.: 

F a c i l i t y : C r i t i c a l Experiments F a c i l i t y (CEF) Bui ld ings : 9213 (Y-12) 

I n s t r u c t i o n s 

Some of the mater ia l on supervisor t r a i n i n g i s covered by s p e c i a l courses 
g iven by ORNL i n s t r u c t o r s (o ther than Reactor Operations personnel ) at 
various times throughout the year . To a l low the candidate to take the 
Senior Reactor Operator examination and assume the d u t i e s of a Supervisor 
prior to a t t end ing these c o u r s e s , the i n s t r u c t o r s h a l l cover the fundamen-
t a l s of the var ious s u b j e c t s to ensure that the ind iv idua l i s prepared to 
assume h i s / h e r supervisory r e s p o n s i b i l i t i e s . 

When the Trainer i n i t i a l s an item (and s i g n s the bottom of each page) , i t 
should i n d i c a t e that he / she has not only been assured that the mater ia l 
has been covered with the Tra inee , i t should a l s o i n d i c a t e that the 
Trainee knows the mater ia l w e l l enough to be q u a l i f i e d in that subjec t 
area . 

Upon complet ion, t h i s c h e c k l i s t should be returned to the Training Manager; 
he / she s h a l l submit i t to the Examiner. 

This mater ia l has been taught 
to the t r a i n e e . , 

Training Manager Completion Date 

This material has been taught to 
me by the training petaottttisl, 

Trainee » , Completion Date 



C-7-31 

SECTION 4. SUPERVISOR'S CHECKLIST 

T i t l e 

1 . LEADERSHIP 

1 . 1 . Fundamentals 

1 . 2 . Protocol 

1 . 3 . Command r e s p o n a i b i l i t i e a and 
l i m i t s 

1 . 4 . Interpersonal communication 

1 . 5 . Mot ivat ion of personnel and 
handling complaints 

1 . 6 . Labor r e l a t i o n s 

1 . 7 . Problem/dec is ional a n a l y s i s 

1 . 8 . Job performance standards 

1 . 9 . Organizing and planning 

Trainer/ Trainer/ 
Trainee Date Trainee Date 

2 . ADMINISTRATIVE REQUIREMENTS 

2 . 1 . R e s p o n s i b i l i t i e s during r e a c t o r -
type operat ion 

2 . 2 . Technical S p e c i f i c a t i o n s 

2 . 3 . Reporting requirements 

2 . 4 . Specia l forms to f i l l out and/or 
reports to wr i te (RWP, work 
r e q u e s t s , e t c . ) 

2 . 5 . Disseminating pert inent information 
to s h i f t personnel 

2 . 6 . Specia l p r o j e c t s 

Trainer(s) Date Trainee Date 
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D.l. TRAINING SCHEDULE FOR REACTOR-OPERATOR TRAINEES 

The order of subjec t presenta t ion and duration of study time i n d i c a t e d 
may be considered f l e x i b l e , depending on the background or the t r a i n e e ; 
however, s i g n i f i c a n t d e v i a t i o n s and/or omiss ions from the schedule must be 
approved by the Training Manager. 

Subject Duration 

1. Plant Safe ty 

a . R a d i o l o g i c a l / i n d u s t r i a l s a f e t y l i days 
b . Plant p r o t e c t i o n and s e r v i c e s ( s e c u r i t y , f i r e , 

and medical ) i day 
c . Performance standards/Dos and Don'ts Checkl i s t i day 
d. ORNL s a f e t y manuals 3 days 

2 . Plant Or ienta t ion 

a . General layout and l o c a t i o n of equipment £ day 
b . Observation of operat ing a c t i v i t i e s 2 days 

3 . S e l f - S t u d y of General Information 
(programmed i n s t r u c t i o n manuals) 

a . Basic mathematics £ day 
b . Basic phys ics (heat t r a n s f e r , f l u i d f l o w , 

thermodynamics) and bas ic chemistry 1 day 
c . Reactor phys ics 4 days 
d . Radiation contro l and s a f e t y 3 days 
e . Instrumentation and contro l 4 days 

4 . Lectures and/or Videotapes 

This w i l l be scheduled by the Training Manager on the 
s u b j e c t s l i s t e d in Item 3 and may be fo l lowed by a 
w r i t t e n or an oral quiz t o monitor progres s . 2 days 

5 . S e l f - S t u d y of Descr ip t ive and Procedure Manuals 

a . Reactor v e s s e l and core components 2 days 
b . Cooling systems 4 days 
c . Control systems 4 days 
d . Safe ty systems 4 days 
e . Aux i l iary systems 4 days 
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D.l. TRAINING SCHEDULE FOR REACTOR-OPERATOR TRAINEES 
(continued) 

Subject Duration 

6. Lectures and/or Videotapes 

This w i l l be scheduled by the Training Manager on the 
s u b j e c t s covered in Item 5 and may be fo l lowed by a 
w r i t t e n or an ora l quiz to monitor progres s . 2 days 

7 . S e l f - S t u d y of D e s c r i p t i v e and Procedure Manuals 

a . E l e c t r i c a l systems 2 days 
b . Pneumatic systems 2 days 
c . Emergency and standby equipment 3 days 

8 . Lectures and/or Videotape Viewing 

This w i l l be scheduled by the Training Manager on the 
s u b j e c t s l i s t e d in Item 7 and may be fol lowed by a 
w r i t t e n or an ora l quiz to monitor progres s . 2 days 

9 . S e l f - S t u d y of D e s c r i p t i v e and Procedure Manuals 

a . Of f -gas systems 5 days 
b . Liquid-waste systems 4 days 
c . On-s i t e u t i l i t i e s 3 days 
d. Computer £ day 

10. Lectures and/or Videotapes 

This w i l l be scheduled by the Training Manager on the 
s u b j e c t s l i s t e d in Item 9 and may be fol lowed by a 
w r i t t e n or an ora l quiz t o monitor p r o g r e s s . 2 days 

11 . S e l f - S t u d y of D e s c r i p t i v e and Procedure Manuals 

a . Annunciator procedures 2 days 
b . Normal operat ing p r o c e d u r e s / c h e c k l i s t s 5 days 
c . Abnormal/emergency operat ing procedures 5 days 

12 . Lectures and/or Videotapes 

This will be scheduled by the Training Manager on the 
subjects covered in Item 11 and may be followed by a 
written or an oral quiz to monitor progress. 2 days 
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D.l. TRAINING SCHEDULE FOR REACTOR-OPERATOR TRAINEES 
(continued) 

Subject 

13. F a c i l i t y ' s Technical S p e c i f i c a t i o n s 

14. Cover each item on the Training Checkl i s t s (one-on-one 
bas i s with the Training Manager) 

15. P r a c t i c a l manipulation of fue l -handl ing t o o l s , 
manipulation of reac tor -conso le c o n t r o l s , and/or 
p a r t i c i p a t i o n in other work at the f a c i l i t y . (This 
t r a i n i n g must be scheduled during reactor shutdowns 
and under the d i r e c t supervis ion of the Training 
Manager.) 

16. S h i f t experience 

17. C e r t i f i c a t i o n Examination by the Examiner 

a . Written examination 
b. Oral examination 
c . Operating examination 

Duration 

2 days 

5 days 

5 days 

10 days* 

7 hours 
5 hours 
2 hours 

•Training on shift work may coincide with other training topics and/or 
objectives. 
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D.2 . REACTOR OPERATIONS SECTION TRAINING PROGRESS REVIEW 

Name Badge No. F a c i l i t y 

Date Hired Reviewed by (Training Manager) 

Instructions 

I f the t r a i n e e ' s progress appears to be average or below, i d e n t i f y the 
problem areas and inform the individual of areas of needed improvement. 

1. Academic Progress 

a . Exce l l ent Good Average Poor Unsat i s fac tory 

b . Remarks: 

2 . Operating S k i l l s 

a . Exce l l ent Good Average Poor Unsat i s fac tory 

b . Remarks: 

3 . At t i tude 

a . Exce l l ent Good Average Poor Unsat i s fac tory 

b . Remarks: 

4 . Employee advised he/she must do the fo l lowing or be subject to t r a n s -
fer or termination because of an unsat i s fac tory probationary period. 
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D.3. TRAINING SCHEDULE FOR SENIOR REACTOR-OPERATOR CANDIDATES 

This schedule i s intended Eor Senior Reactor-Operator candidates hav-
ing had one year of experience as a Reactor Operator at the f a c i l i t y . I t 
i s intended pr imari ly as a review. For candidates not having had the one 
year of exper i ence , the Reactor-Operator's Training Schedule should be 
used i n i t i a l l y fo l lowed by the supervisory t r a i n i n g requirements . 

Subject Duration 

1. Review of Generic Material 

a . Reactor theory 2 days 
b. Radiation control and safety 1 day 
c. Heat transfer, fluid flow, and thermodynamics 1 day 

2 . Review of Plant S p e c i f i c s (Systems) 

a . Core components 1 day 
b. Cooling systems 1 day 
c . S a f e t y / c o n t r o l systems 2 days 
d. Auxiliary systems 1 day 
e . Instrumentation and control 2 days 
f . System schematics 2 days 
g. Pneumatic systems 1 day 
h . Emergency and standby equipment 2 days 
i . E l e c t r i c a l systems 1 day 
j . Off -gas systems 1 day 
k. Liquid-waste systems 1 days 
1. On-s i te u t i l i t i e s 1 day 

3 . Review of Plant S p e c i f i c s (Procedures) 

a . Checkl i s t s 1 day 
b. Normal operat ing procedures 3 days 
c . Abnormal/emergency operat ing procedures 3 days 

4 . Supervisory Training 
a. Leadership £ day 
b. Command responsibilities and limits £ day 
c . Interpersonal communications £ day 
d. Motivation of personnel £ day 
e . Performance standards £ day 
f . Organizing and planning J day 
p. Technical S p e c i f i c a t i o n s / r e p o r t i n g requirements 2 days 

5 . C e r t i f i c a t i o n Examination by the Examiner 

a. Written examination 6 hours 
b. Oral examination 3 hours 
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D.4. INTERIM CERTIFICATION FOR REACTOR OPERATOR® 
(Effective for Duration of Probationary Period) 

This it an interim certification and it limited to the duration of the probationary period.b 

Tha individual'a performance ihall be re-evaluated at the end of thi* period and, if ««t:i.»fac-
tory, the certification ihall be extended to the normal two-year period by completing the 
Initial Certification form. 

Name Badge No. Reactor Facility 

Certification Starting Date Certification Expiration Date 

Reactor Operator Qualification11 

1. The above-named individual has satisfactorily completed the Reactor Operator training 
program which includes: (a) having completed the Training Checklists; (b) having made 
preatartup checks; (c) having brought the reactor critical and to power under the direction 
of the Training Manager; (d) having made the poststartup checks; (e) having made all routine 
checks during normal operations; (f) having demonstrated an acceptable level of knowledge of 
radiation safety and control practices; and (g) having indicated that he/she can execute 
his/her duties in a safe and reliable manner and in accordance with established performance 
standards. 

Training Manager Dare 

2. The above-named individual has satisfactorily completed the written, oral, and operating 
examinations required for certification. 

Examiner for Written Date Examiner for Oral/Operating Date 

3. The above-named individual's qualifications have been reviewed and approved by the following 
people: 

Reactor Supervisor Date Reactor Operations Section Head Date 

NOTE: This certification becomes valid only 
after the final review/approval by the 
Division Director. Operations Division Director"1 Date 

aThe official title for Reactor Operator in the bargaining group at ORNL is "Nuclear Reactor 
Controller." 

bThe probationary period for new employees ia six months; for transfer from within the Company, 
it ia three months. 

cThe two main documents in which Reactor Operator qualification requirements are stated are: 
( 1 ) Martin Marietta Energy Systems, Inc. Standard Practice Procedure 18 and 18B (Nuclear 
Reactor Safety) and (2) DOE Order No. 5480.1A, Chapter VI, (Safety of DOE-Owned Reactors). 

dRequired information from ORNL's Health Division regarding the acceptability of the indivi-
dual's general health and physical ability to perform in the capacity of a Reactor Operator has 
been received by the Division Director. 
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D.5. INITIAL CERTIFICATION FOR REACTOR OPERATOR® 
(Effective for a Period of Two Years) 

Name Badge No. Reactor Facility 

Certification Starting Date Certification Expiration Date 

Reactor Operator Qualification** 

1. The above-named individual has satisfactorily completed the Reactor Operator training 
program which includes: (a) having completed the Training Checklists; (b) having made 
prestartup checks; (c) having brought the reactor critical and to power under the direction 
of the Training Manager; (d) having made the poststartup checks; (e) having made all routine 
checks during normal operations; (f) having demonstrated an acceptable level of knowledge of 
radiation safety and control practices; and (g) having indicated that he/she can execute 
his/her duties in a safe and reliable manner and in accordance with established performance 
standards. 

Training Manager Date 

2. The above-named individual has satisfactorily completed the written, oral, and operating 
examinations required for certification. 

Examiner for Written Date Examiner for Oral/Operating Date 

3. The above-named individual's qualifications have been reviewed and approved by the following 
people: 

Reactor Supervisor Date Reactor Operations Section Head Date 

NOTE: This certification becomes valid only 
after the final review/approval by the 
Division Director. Operations Division Director0 Date 

aThe official title for Reactor Operators in the bargaining group at ORNL is "Nuclear Reactor 
Controllers." 

bThe two main documents in which Reactor Operator qualification requirements are stated are: 
(1) Martin Marietta Energy Systems, Inc. Standard Practice Procedure 18 and 18B (Nuclear 
Reactor Safety) and (2) DOE Order No. 5480.1A, Chapter VI, (Safety of DOE-Owned Reactors). 

cRequired information from ORNL's Health Division regarding the acceptability of the indivi-
dual's general health and physical ability to perform in the capacity of a Reactor Operator has 
been received by the Division Director. 
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D.6. INITIAL CERTIFICATION FOR SENIOR REACTOR OPERATOR 
( E f f e c t i v e for a Period of Two Years) 

Name m a g ; No. Reactor Facility 

Certification Starting Date Certification Expiration Date 

Senior Reactor Operator Qualification* 

1. The above-named individual haa satisfactorily completed the Senior Reactor Operator training 
progran which includes: (a) having completed the Training Checklists; (b) having made 
prestartup checks; (c) having brought the reactor critical and to power under the direction 
of the Training Manager; (d) having made the poststartup checks; (e) having made all routine 
checks during normal operations; (f) having demonstrated an acceptable level of knovledge of 
radiation safety and control practices; and (g) having indicated that he/she can execute 
his/her duties in a safe and reliable manner and in accordance with established performance 
standards. 

Training Manager Date 

2. The above-named individual has satisfactorily completed che written, oral, snd operating 
examinations required for certification. 

Examiner for Written Date Examiner for Oral/Operating Date 

3. The above-named individual's qualifications have been reviewed and approved by the following 
people: 

Reactor Supervisor Date Reactor Operations Section Head Date 

NOTE: This certification becomes valid only 
after the final review/approval by the 
Division Director. Operations Division Director15 Date 

aThe two main documents in which Reactor Operator qualification requirements are atated are: 
(1) Martin Marietta Energy Systems, Inc. Standard Practice Procedure 18 and 18B (Nuclear 
Reactor Safety) and (2) DOE Order No. 5480.IA, Chapter VI, (Safety of DOE-Owned Reactors). 

bRequired information from ORNL's Health Division regarding the acceptability of the indivi-
dual's general health and phyaical ability to perform in the capacity of a Reactor Operator haa 
been received by the Division Director. 



D.7. SUBJECT AND STUDY-TIME CHECKLIST FOR THE 1986-1987 RECERTIFICATION PERIOD 

Name: 
RO, SRO 

Subject for wr i t ten exam* RO/ 
SRO** Date Documentation*** Supervisor 

in charge 

1. Jan. 1986 

2 . Radiation Safety and Control RO February 

3 . March 

4 . April 

5 . Features of F a c i l i t y Design/ 
Plant Systems: Design, Con-
t r o l and Instrumentation 

RO/ 
SRO 

May 

6 . June 

7. July 

8 . Normal, Abnormal, and Emer-
gency Operating Procedures/ 
Administrative Procedures, 
Conditions, and Limitat ions 

RO/ 
SRO 

August 

9 . September 



Page 2 Name: 

Subject for wr i t ten exam* RO/ 
SRO** Date Documentation*** 

Supervisor 
in charge 

10. October 

11. Instrumentation and 
Controls/Procedures; Normal, 
Abnormal, Emergency, 
Radiological Control 

RO/ 
SRO 

November • 

12. December 

13. Jan. 1987 

14. Pr inc ip l e s of Reactor Oper-
at ions (Reactor Phys ics , 
Heat, Fluids)/Theory of 
Nuclear Plant Operation 
(Reactor Phys ics , Heat, 
F lu ids , Thermodynamics) 

RO/ 
SRO 

February 

15. March 

16. April 

17. Normal, Abnormal, and Emer-
gency Operating Procedures 

RO May 

c 



Page 3 Name: 

Subject for wri t ten exam* RO/ 
SRO** Date Documentation*** Supervisor 

in charge 

18. Tune 

19. July 

20. RO August 

21. September 

22. Safety and Emergency 
Systems 

RO October 

23. November 

24. Decern1, r 

*A11 wri t ten examinations w i l l be c losed-book, administered in Building 7910, and proctored by the 
Examiner or h i s designated a l t e r n a t e . For the Category-A reactors and the BSR, wri t ten examinations 
should be given during the months ind icated . For the Category-B r e a c t o r s , the a l l - c a t e g o r y or 
emergency-procedures wri t ten examinations should be administered during the l a t t e r part of each 
year, as app l i cab le . 

**SROs w i l l take the RO exams a l s o . 
***The Supervisor should record dates on which l ec tures were attended, video tapes viewed, hours spent 

reading t e x t s , e t c . 
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D.8. RENEWAL OF REACTOR OPERATOR CERTIFICATION8 
(Effective for a Period of Two Years) 

Name Badge No. Reactor Facility 

Start of Certification Renewal Date Certification Expiration Date 

Review of Reactor Operator Qualification*' 

1. Th2 above-named individual has been actively and extensively engaged as a Reactor Operator 
under his/her existing certification. This individual has performed his/her required duties 
in a safe, responsible, and reliable manner and is considered capable of continuing to do so. 

Training Manager Date 

2. The above-named individual has participated in and successfully completed tht Reactor 
Operator Requalification Training Program during the period that this certification was in 
effect. 

Examiner for Requalification, Date Examiner for Requalification, Date 
Written Examinations Oral/Operating Examinations 

3. The above-named individual's qualifications for renewal of his/her certification as a 
Reactor Operator have been reviewed and approved by the following people: 

Reactor Supervisor Date Reactor Operations Section Head Date 

NOTE: This certification becomes valid only 
after the final review/approval by the 
Division Director. Operations Division Directorc Date 

aThe official title for Reactor Operator in the bargaining group at ORNL is "Nuclear Reactor 
Controller." 

l>The two main documents in which Reactor-Operator qualification requirements are stated are: 
(1) Martin Marietta Energy Systems, Inc. Standard Practice Procedure 18 and 18B (Nuclear 
Reactor Safety) and (2) DOE Order No. 5480.1A, Chapter VI, (Safety of DOE-Ovned Reactors). 

'Required information from ORNL's Health Division regarding the acceptability of the indivi-
dual's general health and physical ability to perform in the capacity of a Reactor Operator has 
been received by the Division Director. 
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D.9. RENEWAL OF SENIOR REACTOR OPERATOR CERTIFICATION 
(Effective for a Period of Two Years) 

Name Badge No. Reactor Facility 

Start of Certification Renewal Date Certification Expiration Date 

Review of Senior Reactor Operator Qualifications8 

I. The above-named individual has been actively and extensively engaged as a Senior Reactor 
Operator- under his/her existing cert i f ica t ion . This individual has performed his/her 
required duties in a safe, responsi'ie, and reliable manner and in considered capable of 
continuing to do so. 

Training Manager Date 

2. The above-named individual has participated in and successfully completed the Senior Reactor 
Operator Requalification Training Program during the period that this certification was in 
effect. 

Examiner for Requalification, Date Examiner for Requalification, Date 
Written Examinations Oral/Operating Examinations 

3. The above-named individual's qualifications for renewal of his/her certification as a Senior 
Reactor Operator have been reviewed and approved by the following people: 

Reactor Supervisor Date Reactor Operations Section Head Date 

NOTE: This certification becomes valid only 
after the final review/approval by the 
Division Director. Operations Division Director'' Date 

aThe two main documents in which Reactor-Operator qualification requirements are stated are: 
(1) Martin Marietta Energy Systems, Inc. Standard Practice Procedure 18 and 18B (Nuclear 
Reactor Safety) and (2) DOE Order No. 5480.1A, Chapter VI, (Safety of DOE-Owned Reactors). 

'•Required information from ORNL'B Health Division regarding the acceptability oE the indivi-
dual's general health and physical ability to perform in the capacity of a Reactor Operator has 
been received by the Division Director. 
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D.10. INSTRUCTIONS FOR ORNL EMPLOYEES WORKING AT A REACTOR FACILITY 

(This applies to a U personnel (i.e., secretaries, technician*, engineers, maintenance person-
nel, «te.) working at any ORNL reactor complex, a* applleabla to tha particular facility.] 

P W a a e follow thase simple "DO*" and "DON'TS" whan working in any aacurlty and/or regulated 
areaa at a reactor complex. 

DOa DO* (continued) 

1. Wear badgea in plain view. 

2. Hand badgea to Guard for check when 
entering a security area. 

3. Wear all required radiation deteetora 
ind/or monitor*. 

4. Call the supervisor in the control 
room if you work in the reactor 
building on off shift* (4-11, 12*8, 
weekends, and/or holidays). 

5. Be aware of those operational proce-
dure* requiring Health Physics 
coverage and/or assistance. 

6. Be aware of the requirements and/or 
procedures for Contamination Zones, 
Radiation Zones, Radiation Work 
Permits, and Do Not Operate Tags. 

7. Be aware of the Health Physics 
requireroents For transferring, sh ip-
ping, and/or disposing of radioactive 
mater Lais. 

11. tnfora tha supervisor in the control 
room if you accidantally drop 
something into a reactor pool or 
accidentally touch aome of the equip-
ment in n contamination zone. 

12. R»port jpilla of eontaainated 
material* to the Reactor Supervisor, 

DON'T* 

Don * t use your badge for building 
access for anyone but yourself. 
(Everyone is required to run his/her 
badge through the reader even > f the 
door is open. ) 

Don't hold automatic security doors 
open for anyone unless you remain an 
escort . 

Don' t enter a building if the magenta 
lights on the building are flashing. 

Be obaervant of arrowa on the walls 
or floor indicating building evacua-
tion routes and know the evacuation 
procedure, assembly areas, and 
signals (call 4-4462). 

i*. Don' t go into any roped-off or barri-
caded areaa . 

5. Don't enter the reactor control room 
if not on official business. 

10. 

If any loud, continuous alarm should 
sound while in a reactor building, 
evacuate the building to the outside 
assembly area and/or follow the 
instructions given over the public-
address system. 

Be aware of the location of certain 
emergency equipment and/or alarm 
actuators. 

6. Don't walk in any water/wet areas. 

7. Don' t step on any paper, plastic, or 
any other item on the floor. 

Pon't handle any toola, equipment, 
casks, etc., that should be used only 
by the reactor operators. 

9. Don' t drop anything into the pool or 
put your hand in the water. 

This material Vtaa been covered by t&e Training Coordinator, hi* designated alternate, or escort. 

Training Coordinator, Supervisor, Date 
or escort 

Person to be working at reactor 
(print and sign name) 

Date 

Division, if other than Operations Badge No. Division Badge Ho, 

Reason for Access Facility Access Approved by: Date 
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D.ll. INSTRUCTIONS FOR ORNL EMPLOYEES WORKING AT THE DOSAR FACILITY 

[This applies to ^U, personnel (i.e., secratsrias, technician®, snginsers, maintenance peraon-
nel, etc.) working it any ORNL reactor complex, as applicable to the particular facility). 

Please follow these simple "DOaM and "DON'TS" when working in any security and/or 
areas at a reactor complex. 

U t e d 

DOa (continued) 

1. Wear badges in plain view. 

2. Hand badgea to Guard for check when 
entering a security are*. 

3. Wear all required radiation detectors 
and/or monitors. 

A. Call the Laboratory Shift Supervisor 
if you work in the area on off shifts 
(4-12,.12-8, weekends, and/or 
hoiideya). 

5. Be aware of thoae operational proce-
dures requiring Health Physics 
coverage and/or assistance. 

6. Be aware of the requirements and/or 
procedures for Contamination Zones, 
Radiation Zones, Radiation Work 
Permits, and Do Not Operate Tags. 

7. Be aware of the Health Physics 
requirements for transferring, ship-
ping, and/or disposing of radioactive 
mater ials. 

8. Be observant of arrows on the walls 
or floor indicating building evacua-
tion routes and know the evacuation 
procedure, assembly areas, and 
signals (call U-ULH2). 

9. If any loud, continuous alarm should 
sound while in a reactor building, 
go through the turnst i le and proceed 
to the control bui1 ding. 

lo. i>e aware of the location of certain 
emergency equipment and/or alarm 
actuators. 

11. Inform the supervisor in the conti 
room if you accidentslly touch low 
of the uipment in s contaminat ion 
tone. 

12. Report all spills of contaminated 
materials to the Reactor Supervisor. 

1. Don11 use your badge for building 
access for anyone but yourself. 
(Everyone is required to run his/her 
badge through the reader even if the 
door is open or in use.) 

2. Don't hold automatic security doors 
open for anyone unless you remain an 
t*s cort . 

3. Don't enter the reactor building if 
the magenta lights on the building are 
fI ash ing. 

A. Don11 go into any roped-off or barri-
caded ar«*as . 

5. Don * t enter the control room if not on 
official business. 

6. Don' t walk in any water/wet areas. 

7. Don't step on any paper, plastic, or 
any other item on the floor. 

6. Don't handle any tools, equipment, 
casks, etc., that should be used only 
by the reactor operators. 

This material has been covered by the Training Coordinator, his designated alternate, or escort. 

Train ing Coord inator, Supervisor, Date 
or escort 

Person to be working at reactor Date 
(print and sign name) 

Division, if other than Operations Badge No. Badge No. 

Reason for Access Facility Access Approved by 
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D.12. INSTRUCTIONS FOR VISITORS TO ORNL REACTORS 

Please follow these simple "DOs" and "DON'Ts" when entering security 
and/or regulated areas, as applicable to the particular facility. 

DON'Ts 

Wear badges in plain view. 

2. Hand badges to Guard for check 
when entering a security area. 

3. Stay with your group. 

4. Follow all instructions of 
your tour guide or escort. 

5. Be observant of arrows on the 
walls or floor indicating 
building evacuation routes to 
ouside assembly areas. 

6. Be aware that nuclear facili-
ties are required to have 
periodic evacuation drills. 
If any loud, continuous alarm 
should sound while in the 
reactor building, stay with 
your tour guide who will 
direct your evacuation from 
the building to the outside 
assembly area and/or follow 
the instructions given over 
the public-address system. 

7. Inform your tour guide if you 
accidentally drop something 
into a reactor pool or acci-
dentally touch some of the 
equipment. 

8. Return your visitor's badge 
when leaving the plant. 

1. Don't hold automatic secur-
ity door8 open for anyone 
not in your group. 

2. Don't stray from your tour 
group. 

3. Don't enter a building if 
the magenta lights on the 
building are flashing. 

4. Don't enter any area not 
designated for visitors by 
your escort. 

5. Don't go into any roped-off 
or barricaded areas . 

6. Don't enter the reactor con-
trol room. 

7. Don't walk in any water or 
wet areas. 

8. Don't step on any paper, 
plastic, or any other item 
on the floor. 

9. Don ' t handle any tools, 
equipment, casks, or refuse 
containers (.yellow cans, 
dumpster, etc.) that might 
be close by. 

10. Don't drop anything into the 
pool or put your hand in the 
water. 

This material has been covered, as applicable to the group, by the tour 
guide or escort for today's (or week's) group of visitors. 

Tour Guide Date 
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D.13. ORAL/OPERATING EXAMINATION EVALUATION FORM 

Name Badge No. Reactor Facility 

Examiner Date 

Instructions 

The Examiner shall spend three to five hours administering the 
oral/operating examination. The rating scheme is based on the Examiner's 
judgment as to whether the examinee: 

1. has no knowledge of the subject, 

2. has a superficial knowledge of the subject and is not recommended to 
perform SOID operation in subject area, 

3. has a satisfactory knowledge of the subject and is considered capable 
of solo operation, and 

4. has a knowledge of the subject that would allow solo operation and 
allow the individual to help teach the subject. 

For the initial certification, all listed areas must be covered; for 
requalification, it will suffice to cover only selected areas. 

A passing grade shall be 80%; this shall be determined by adding the 
sum of all the "Is," "2s," "3s," and "4s" and dividing by four times the 
total number of subject areas covered. If an individual passes the exami-
nation, he/she shall be required to submit, in writing, the answers to 
allmissed questions prior to being recommended for certification. 
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Rating 
Subject (circle one) 

1. Control Room Area 

a. Nuclear Instrumentation 

(1) Safety system 1 2 3 4 
(2) Control system 1 2 3 4 
(3) Chambers (operation, location) . . . . . . 1 2 3 4 
(4) Block diagram of control system 1 2 3 4 
(5) Miscellaneous 1 2 3 4 

b. Process Instrumentation 

(1) Location of detectors 1 2 3 4 
(2) Control actions 1 2 3 4 
(3) Related procedures 1 2 3 4 

c. Liquid Waste Systems 

(J) Location of detectors 1 2 3 4 
(2) Control actions 1 2 3 4 
(3) Related procedures 1 2 3 4 

d. Gaseous Waste Systems 

(1) Location of detectors 1 2 3 4 
(2) Control actions 1 2 3 4 
(3) Related procedures 1 2 3 4 

e. Electrical Systems 

(1) Control actions 1 2 3 4 
(2) Related procedures 1 2 3 4 

f. Emergency Systems 

(1) Core cooling 1 2 3 4 
(2) Reactor shutdown/poison injection 1 2 3 4 
(3) Related procedures 1 2 3 4 

g. Operating Procedures 

(1) Console 1 2 3 4 
(2) Normal 1 2 3 4 
(3) Abnormal 1 2 3 4 
(4) Emergency 1 2 3 4 
(5) Knowledge of duties 1 2 3 4 
(6) Shift changeover, logs 1 2 3 4 
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Subject 

P l a n t Tour 

a. Reactor Area 

(1) Reactor fuel 1 
(2) Safety systems, equipment 1 
(3) Beam tubes, experiment facilities 1 
(4) Refueling tools: design, use 1 
(5) Storage areas 1 
(6) Related procedures . . 1 

b . C o n t r o l Element Dr ives 

(1) Components 1 
(2) Related procedures 1 

c. Cooling Systems (Primary, Secondary) 

(1) Location of sensing elements 1 
(2) Heat exchangers (fill, drain, switch) . . . 1 
(3) Pumps 1 
(4) Filters/deraineralizers 1 
(5) Acid-addition systems 1 
(6) Control: temperature, pressure, 

chemical additions 1 
(7) Lines to/from major components 

(head tank, surge tank) 1 
(8) Related procedures 1 

d. Auxiliary Systems (in Field) 

(1) Off-gas filters 1 
(2) Liquid-waste systems . . . . . 1 
(3) Other: 1 
(4) Related procedures 1 

Discussion 

a. Radiation Protection 
(1) Application and demonstration of radiation 

detectors 1 
(2) RWPs, Work Permits 1 
(3) Radiation zones/contamination zones 1 
(4) Related procedures 1 

b. Reactor Theory 1 

c. Heat Transfer, Fluid Flow 1 

d. Annunicator Procedures 1 

Rating 
(circle one) 

2 
2 
2 
2 

2 

2 

2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 

2 

2 

3 
3 
3 
3 
3 
3 

3 
3 

3 
3 
3 
3 

3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

3 

3 

3 

4 
4 
4 
4 
4 
4 

4 
4 

4 
4 
4 
4 

4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

4 

4 

4 
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Rat ing 

Subject ( c i r c l e one) 

4 . Operating Test 

a . Startup and shutdown c h e c k l i s t s 1 2 3 4 

b . Type of manipulat ion: 1 2 3 4 

c . Understanding of r e a c t i v i t y e f f e c t s 1 2 3 4 

d . P r e d i c t i o n s of instrument response 1 2 3 4 

e . Operating technique 1 2 3 4 

5 . Technical S p e c i f i c a t i o n s 

a . Understanding of s i g n i f i c a n c e 1 2 3 4 

b . LSSS/LCOs/abnormal occurrences 1 2 3 4 

c . Related procedures 1 2 3 4 

6 . Evaluat ion of Supervisory Candidates 

a . Bet ter understanding of most systems than RO . . 1 2 3 4 

b . Leadership 1 2 3 4 

c . In terpersona l communication, protocol 1 2 3 4 

d . Problem/dec i s iona l a n a l y s i s 1 2 3 4 

e . Adminis trat ive requirements 1 2 3 4 
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D. 14. INITIAL CERTIFICATION EXAMINATION FOR REACTOR OPERATOR 

Facility: Examiner: 

Reactor Type: Research Applicant: 

Date Administered: 

INSTRUCTIONS TO APPLICANT: 

1 . F i l l out the in format ion required at the top of t h i s page. 

2 . Use s eparate paper for answers u n l e s s o therwise n o t e d . 

3 . Be sure t o i d e n t i f y the s p e c i f i c q u e s t i o n s you have answered ( e . g . , 
A . 1 , C.2 , e t c . ) . 

4 . Do not use red p e n c i l or w r i t e on the backside of the page . 

5 . Write page numbers on the upper r i g h t hand corner of your answer s h e e t . 

6 . Upon comple t ion , s t a p l e the answer s h e e t s under the exam s h e e t s . 

7 . S i g n , d a t e , and w r i t e "Last Page" on the l a s t answer s h e e t . 

NOTE: The po in t va lue for each q u e s t i o n i s i n d i c a t e d in parentheses a f t e r 
each q u e s t i o n . The c r i t e r i a for a pass ing grade i n the w r i t t e n 
exam are 70% in each ca tegory and 80% o v e r a l l . 

Category % of A p p l i c a n t ' s % of 
Value Tota l Score Cat . Value Category 

A. P r i n c i p l e s o f Reactor Operat ion 

B. Features of F a c i l i t y Design 

C. Ins trumentat ion and Contro ls 

D. S a f e t y and Emergency Systems 

E. Normal, Abnormal, and Emergency 

Procedures 

F. Rad ia t ion Control and S a f e t y 

G. Fundamentals of Thermodynamics, Heat T r a n s f e r , and F l u i d Flow 

100 T o t a l s F i n a l Grade % 

Reviewed and approved by: Date: 
Reactor Operations Section Head 

The graded test has been reviewed by: Date: 
Applicant 
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D.15. INITIAL CERTIFICATION EXAMINATION FOR SENIOR REACTOR OPERATOR 

F a c i l i t y : E x a m i n e r : W . H . C u l b e r t 

R e a c t o r T y p e : R e s e a r c h A p p l i c a n t : 

D a t e A d m i n i s t e r e d : 

INSTRUCTIONS TO APPLICANT: 

1. Fill out the information required at the top of this page. 
2. Use separate paper for answers unless otherwise noted. 
3. Be sure to identify the specific questions you have answered (e.g., 

A. 1, C.2, etc .). 
4. Do not use red pencil or write on the backside of the page. 
5. Write page number" on the upper right hand corner of your answer sheet. 
6. Upon completion, staple the answer sheets under the exam sheets. 
7. Sign, date, and write "Last Page" on the last answer sheet. 

NOTE: The point value for each question is indicated in parentheses after 
each question. The criteria for a passing grade in the written 
exam are 70% in each category and 80% overall. 

C a t e g o r y % o f A p p l i c a n t ' s % o f 
V a l u e T o t a l S c o r e C a t . V a l u e C a t e g o r y 

A. Theory of Nuclear Plant Operation 
B. Theory of Fluids & Thermodynamics 
C. Plant Systems: Design, Control 

and Instrumentation 
D. Procedures: Normal, Abnormal, 

Emergency, & Radiological Control 
E. Administrative Procedures, 

Conditions, and Limitations 

100 Totals Final Grade % 

R e v i e w e d a n d a p p r o v e d b y : D a t e : 
R e a c t o r O p e r a t i o n s S e c t i o n H e a d 

The graded test has been reviewed by: Date: 
Applicant 
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D.16. SUMMARY OF REQUALIFICATION EXAMINATION GRADES 

Reactor: (Category-A Reactors) Period: 1986-1987 

Name 

1986 
Dates of Scheduled 

Requalification Exam 
and Grades 

1987 
Dates of Scheduled 

Requalification Exam 
and Grades 

Supervis ing 
Senior Reactor Operators 

Feb. May Aug. Nov. Feb . May Aug. Nov . 

Supervis ing 
Senior Reactor Operators 

1. 
2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 

Reactor Operators 

1 . 
2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 
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D.16. SUMMARY OF REQUALIFICATION EXAMINATION GRADES 
( cont inued) 

Reactor: (Category-B R e a c t o r s ) Per iod: 1986-1987 

Name Categories /Grades 

Senior Reactor Operators 

1. 
2 . 
3 . 

Reactor Operators 

1. 
2 . 
3 . 
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D. 17. RECORD OF REACTOR STARTUPS AND OTHER WORK 

R e a c t o r : " e r i o d : 1986-1987 

Name 

Work in Which Indiv idual P a r t i c i p a t e d 

Name Item 
Date No. 

Item 
Date No. 

Item 
Date No. 

Item 
Date No. 

Supervis ing 
Senior Reactor Operators 

1. 
2 . 
3 . 
4 . 
5. 
6 . 
7 . 
8 . 
9 . 

Reactor Operators 

1. 
2 . 
3 . 
4 . 
5. 
6 . 
7 . 
8 . 
9 . 

I n s t r u c t i o n s : 

The s h i f t supervisor should record the date and one or more of the f o l l o w -
ing numbers, as a p p l i c a b l e . 

1. P a r t i c i p a t e d in reactor s tar tup ( i f the console opera tor , c i r c l e the 
" 1 " ) . 

2 . P a r t i c i p a t e d in contro l - rod scrams and i n s e r t i o n - t i m e t e s t s . 
3 . P a r t i c i p a t e d in r e f u e l i n g of r e a c t o r . 
4 . P a r t i c i p a t e d in reac tor shutdown work (other than r e f u e l i n g ) . 
5. P a r t i c i p a t e d in reac tor power change of greater than ten p e r c e n t . 
6 . P a r t i c i p a t e d in rod c a l i b r a t i o n or shutdown margin t e s t . 
7 . P a r t i c i p a t e d in rod-drop or scram-recovery t r a i n i n g . 
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D.18. TRAINING PROGRAM APPROVAL/REVIEW CHECKLIST 

1. This t r a i n i n g program document for ORNL's reactor operating personnel 
has been reviewed and approved i n i t i a l l y by the fo l lowing people . 

Reactor Operations Sec t ion Date Operations D iv i s ion Director Date 
Head 

4/i-B W W ^ % O f f i c e of Operational Safety Date 

2 . On an annual bas i s t h e r e a f t e r , th i s document s h a l l be reviewed by the 
Training Coordinator and approved by the Reactor Operations Sect ion 
Head. 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 

T r a i n i n g C o o r d i n a t o r D a t e R e a c t o r O p e r a t i o n s 
H e a d 

S e c t i o n D a t e 
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