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INTRODUCTION 

Of all the personnel involved in the nuclear power project, the operations 
personnel, particularly the nuclear reactor operators, undergo the aost rigid 
recruitment, training and licencing procedures. This is understandable since 
they will be responsible for a mult&illion dollar facility and their work will 
require highly capable individuals with nature judgment who can render correct 
decisions and actions even under highly stressed conditions. Thus, during the 
process of selection and recruitnent of applicants for the operator positions, 
they are given not only aptitude tests but ere also subjected to s series of 
psychological examinations. Once they ere taken into the project, they are 
wade to undergo a comprehensive and in-depth training to ensure that they will 
be capable of operating the nuclear power plant safely and effectively. Effi
cient and uninterrupted plant operation is the goal of every management since 
•vary day of shutdown represents a loss of several hundred thousand dollars 
in terms of replacement power alone. Finally, these prospective operators 
have to pass licensing examinations given by the regulatory authority in order 
to prove their competence and skills. The training does not end once they 
qualify as operators since it is usually a regulatory requirement that they 
undergo period.*.: retraining programs to maintain their skills. 

RECRUITMENT OF PERSONNEL 

Nuclear power plant operations generally require three groups of personnel; 
namely} 1) those who will be directly involved in the plant operations; 2) those 
who will perform maintenance work; and 3) those that will provide technical 
services. The selection and recruitment of these plant personnel represents 
the cornerstone of a nuclear program and can very much influence its success. 
The primary objective in this process is to get the best qualified person for 
a particular teak or function. 

The first step in the recruitment process is to establish the job descrip
tion for sach individual function and the minimum qualification requirements 
for ths position. These requirements should include education, experience and 
personality traits. In the United States, a high school diploma is ths minimum 
educational requirement. For developing countries such as ths Philippines, s 
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bachelor's degree nay be required. This requirement is evolved not because it 
is felt that a college degree is a prc-requisite to ensure successful operation 
of a reactor but because of the fact that a nuclear power project in a develop
ing country attracts persons with high educational qualifications. This pro
vides therefore a wider field of candidates from which choices can be made. 
Such a situation is good in the sense that these bachelor degree holders can 
be easily trained because they possess adequate technical preparation. How
ever, it can also prove disadvantageous because these high qualified personnel 
will naturally seek advancement and challenges that operations work may not 
normally offer. Thus, while they nay be easy to train, they may also be easy 
to lose. 

In addition to meeting the formal educational requirements, the operator 
should also possess technical aptitude, i.e., he should be interested in work
ing with instruments, machinery and equipment, and should feel at ease in dealing 
with technical matters. (There had been no instance when a non-technical degree 
holder had attempted to apply for an operations position in the Philippine 
Nuclear power project). The prospective applicant for an operator position 
must also be mathematically-oriented and his mathematics background should pre
ferably include calculus. The operator must have confidence in utilizing mathe
matical expressions in substituting values obtained from a table or handbook, 
and have a feel of the correctness of the resulting solution. A potential good 
operator would be eager to perform mathematical calculation and not feel 
afraid to attempt to put into practical use his mathematical background. 

With regard to experience desired for a candidate for a reactor operator 
position, some years of industrial experience is generally required. In 
developing countries, previous nuclear power plant experience may not be 
available. However, it is an accepted fact that the operation of a nuclear 
reactor is very similar to the operation of other highly technical machinery 
and experience in these can generally be taken as a desirable alternative. 
Experience in process industries (refineries, fertilizer plants, etc.) is 
particularly desirable since many of the devices and instruments employed in 
these plants are identical or similar to those used in reactors. In the 
Philippines| a minimum of three (3) years industrial experience is required 
of applicants for reactor operations position. 

With respect to personality requirements, by far, the most desirable 
trait looked for in a prospective operator is stability. This very important 
trait is difficult to evaluate and generally licensing authorities do not make 
an attempt to evaluate it in the operator licensing process. The utilities, 
however, subject prospective applicants to a series of psychological exami
nations and personal interviews. These tests are usually conducted by pro
fessional psychological organizations whose services are contracted by the 
utilities. This psychological screening process is considered highly important 
since safety statistics on other complicated machinery show that personality 
instabilities generally cause n.ore accidents than inadequate knowledge or 
skills. 

There are two types of personalities that are not considered desirable 
as reactor operators, i.e., the "daydreamer" and the "short-tempered". The 
daydreamer is one who will find difficulty concentrating on his assigned 
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tasks and is inclined to drift off into tlie vorld of *-»ke 'lelieve. The short 
tempered is one whom his fellow workers will find difficult to work with and 
who will frequently suffer outbursts of anger. By contrast, one can describe 
two personality types that should be especially desirable. The first is the 
type of person who tends to identify with the equipment committed to his care. 
He is one who feels the reactor is his personal responsibility and that any 
alteration, revision or change in procedure is of concern to him. A second 
desirable trait is that of being instrumentation-minded, i.e., one who finds 
its quite natural to extend his senses by tasking full use of the system 
instrumentation. He should, however, also develop the habit of not relying 
on only one indication but should cross-check it with other instrumentation 
channels which yield similar or relevant information. 

Figure 1 illustrates the recruitment and selection process for the 
operations personnel of the Philippine nuclear power project. For this project, 
the responsibility for the construction and operation of the nuclear plant rests 
with the National Power Corporation OJPC) whereas licensing and regulation of 
the plant is the function of the Philippine Atomic Energy Commission (PAEC). 
Westinghouse is the main contractor for the plant and it was also selected 
to conduct the major portion of the training of the plant operations personnel. 

The recruitment process was conducted in two phases starting in January 
1977. The first phase involved the recruitment of senior and middle manage
ment plant personnel, together with the reactor operators. The second phase 
started in early 1979 and it involved the recruitment of the remainder of the 
middle management group and the rank and file personnel for operations. A 
total of about 150 personnel will be recruited for plant operations. Out of 
this number 39 will belong to the reactor operations group and six (6) sets 
of operating shift crew are intended to be organized. This number of crew 
sets is expected to make available the required crew strength after job shifts 
and attrition occur. 

During the first recruitment phase, forty-one (41) personnel were selected 
from around 1200 applicants all over the country. The other ninety-nine (99) 
personnel were recruited starting January of this year. 

TRAINING OF PERSONNEL 

After selection and recruitment of personnel, the next task is to prepare 
them for their future work by adequate training. A nuclear power plant will 
require a personnel complement of between 100-200 and will generally consist 
of the groups of personnel mentioned earlier. This will therefore require 
some specialized courses for certain personnel groups. The initial training 
program for the operations personnel usually consists of several phases which 
include formal classroom work and on-the-job training. Since most developing 
countries do not possess local facilities to undertake the entire training 
program for project personnel, part of the training has to be done abroad, 
usually in the country supplying the nuclear steam supply system. 

To illustrate a training program for operations personnel, the program 
for the Philippine project will again be cited. The plant operations organi-
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zation is presented in Figure 2. Part of the program for these personnel is 
conducted locally with the assistance of PAEC. 

TRAINING PROGRAM FOR THE REACTOR OPERATORS (Figure 3) 

The reactor operators thnt have been recruited for the project are all 
graduate engineers with at least three years of industrial experience. A 
few of them have conventional plant experience; however, all have either very 
limited or no exposure to nuclear technology. This necessitated a training 
program that started with the fundamental concepts of nuclear technology. 

The training program for the operators consists of a local phase and a 
foreign phase. The local phase involves training in nuclear technology at 
the PAEC and at the plant site and in power plant operations in a thermal 
plant of NPC. The nuclear technology training at PAEC consists of attendance 
to courses and on-the-job training. The first course that the trainees take 
is the Nuclear Power Plant Operators Course (NPPOC) and has a duration of 
twelve (12) weeks. The purpose of this course is to provide them with the 
basic tools to allow them to comprehend nuclear technology. The course 
includes lectures, workshop problems, experiments and technical film 
showings. It consists of the follovrinjr eleven (11) modules: 

Module I - Basic "lathematics 
II - Advanced Mathematics 
III - Basic Physics 
IV - Atomic Physics 
V - Radiation Detection 
VI - Health Physics and Radiation Safety 
VII - Neutron Physics 
VIII - Reactor Physics 

IX - Non-Steady State Reactor Theory 
X - Chemistry of Primary and Secondary Systems 
XI - Special Topics 

Following the NPPOC Course, the trainees undergo on-the-job training in the 
Philippine Research Reactor (PRR-1) for a period of eight (8) weeks. During 
this period, the trainees are given detailed descriptions of the reactor, the 
instrumentation and control system, the reactor auxiliary systems and the 
experimental facilities. They are also given instructions on the checklist 
and procedures to be followed during start-up, steady-state and shutdown 
operations. They also perforin reactor-based experiments such as Approach to 
Criticality, Control Rod Calibration and Flux Mapping. 

After completion of the initial training at PAEC, the operators are 
then given 6 1/2 months training in a thermal plant of NPC. This is a 
necessary part of the training program since they will also be working on 
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the systems and components of the plant outside the Nuclear Steam Supply 
System (NSSS) which are basically conventional in nature. During this training, 
the participants are first given an industrial safety seminar to acquaint them 
with the safety practices and procedures undertaken in the plant. This is 
followed by lectures, denonstrations and laboratory work in the following areas: 

1. Power Plant Systems Operations 
2. Power Plant Electrical Systems 
3. Power Plant Mechanical Maintenance 
4. Power Plant Instrument and Control System 
5. Power Plant Testing and Performance 
6. Fuel Oil and Water Technology 

This training program culminates with the participation of trainees in actual 
power plant shift operations where the trainees join different shift teams to 
observe the conduct of plant operations and maintenance. During this part of 
the program the trainees get a feel of shift work, a major feature of the type 
of work they will be involved in when the nuclear power plant starts operation. 

The next phase of the training program is the Introduction to Pressurized 
Water Reactor (IPWR) Course which is conducted for twelve (12) weeks at the 
plant site by Westinghouse. The course is designed to familiarize the trainees 
with the Westinghouse Pressurized Water Reactor and it deals with the major 
PWR fluid systems, plant dynamics and related safety features of the plant. 
The IPWR Course is not intended to be a detailed design course, although some 
basic considerations are discussed. Among the topics discussed ?re the 
following: 

1. Introduction to PMR 
2. Reactor Physics and Thermal Hydraulic Analysis 
3. PVR Sytens 
A. Secondary and Support Systems 
5. Instrumentation and Control Systems 
6. Accident Analysis 
7. Radiation Protection 

After taking the NPPOC and IPWR courses, which are overview-type courses, 
the trainees return to PAEC for the start of the in-depth and comprehensive 
training on nuclear power plant technology. 

This intensive training program for the plant operators and senior operators 
/is 38 vreeks long and divided into four distinct but interrelated phases. The 
/ first ten (10) weeks of the program is conducted by PAEC while the remaining 
twenty-eight weeks is conducted in the U.S. by Westinghouse, The initial phase 
provides the necessary fundamental knowledge of nuclear power plant operations. 
Subsequent phases utilize this fundamental knowledge and apply it to specific 



- 6 -

large PWR design and operations. A brief description of each of the four phases 
of training is as follows: 

Phase I (Fundamental Reactor Training) is 2 sixteen (16) week program which 
provides fundamental training through coveraee of basic nuclear physics and 
technology specifically t?tu;;ht for PWR application at the senior reactor 
operator level. This phase in divided into two sub-phases; namely PI-F and PIF. 
The PI-F is a ten-week course conducted by PAEC follov;ed by PIF which is a 
six-week course conducted by Westinghouse. There are five (5) general topic 
areas in sub-phase PI-F, arranged in the following nodules: 

Module A - Nuclear Reactor Theory 
Module B - Core Physics 
Module C - Health Physics, Instrumentation and Chenistry 
Module D - Power Plant Systems and Engineering Concepts 
Module E - Reactor Loading, Reactor Operations and Experiments 

This sub-phase concludes with Module E which is basically a training on reactor 
operations at the PAEC research reactor. During this last three weeks the 
student has the opportunity to conduct fuel loading and unloading exercises. 
Each trainee will also be tfiven a chance to conduct at least 10 reactor start
up shutdowns. The trainees will also conduct nuclear experiments similar to 
the experiments and measurenents to be conducted in the nuclear power plant 
in the future. Among the experiments and measurements to be done are rod 
calibration, approach to criticality, temperature and void coefficient measure
ments, core flux mapping, radiation shielding measurements, etc. Upon completion 
of this sub-phases, each student will be given oral and written examinations 
on the reactor facility. 

The remainder of this phase of training will be conducted in U.S.A. and 
will have a duration of six (6) weeks. Part of this six-wo.ek program will be 
a one-week review of the top5.es presented in the PI-F sub-phase. This period 
will also serve as an acclinatization period for th^ trainees, all of whom 
will be training in a new environment for the first time. 

Phase II (Operating PUR Training) has a 10-week duration and shall consist 
of PWR plant observation at the Zion Nuclear Power Plant in Zion, Illinois. 
The objective of this phase of training is to provide familiarization with PWR 
plant systems and plant operation routine. All important plant systems are 
discussed in considerable detail. Emphasis is placed on the nuclear steam 
supply system but the electrical, steam and other support systems are included 
to ensure overall plant knowledge. Approximately forty per cent of a trainee's 
time is spent in the Zion plant tracing systems and observing their operation, 
A typical day consists of a norning lecture and the afternoon is spent studying 
the actual systems under the guidance of an instructor. The students are also 
introduced for the first time to the nuclear power plant training simulator. 

Phase III (Simulator Training) is for a period of nine (9) weeks and 
allows actual "hands-on'' experience in the operation of a simulated nuclear 
power plant. Both the control boards and transient response of the simulator 
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are identical to the 3ion plant. This phane of the training provides in 
intensive, step-by-step development of the student's knowledpe ir the -?.rt as 
of shift supervision, reactor control operation and steam plant operation. 
Normal and abnormal operations are performed, analyzed and evaluated to provide 
each trainee a good understanding of all aspects of operation. The ninth week 
of this training phase is spent in takinp a written and an oral examination. 
These examinations detemine the extent of tho trainee's knowledge of operations 
of the Zion-1 nuclear power plant to detanine M s eligibility for - cold license 
ex-r-in.rtion. 

Phase IV (Plant Lecture Series) is the last phase of the training program 
and consists of three weeks of lectures devoted specifically to the type of 
plant that the Philippines is acquiring and which the trainees will be eventually 
operating. This phase is intended to permit a smooth transition from the four-
loop Zion power plant, which have been the subject of the previous three train
ing phases, to the two-loop plant which is being built in tht. Philippines. 
Thus, the lectures concentrate on the systems and components in the PNPF-1 
that differ from the Zion plant. 

The trainees will then return to the Philippines to continue their train
ing and get involved in the writing of the procedures and manuals for the plant 
while at the sane tine assist in the training of the other plant personnel. 
The subsequent phases of their training are as follows: 

Phase V (On-Site Training) will he for a period of one year and intended 
as a general course for the plant staff but at the sane time provide constant 
updatinp of the training of the reactor operators who have completed Phases I 
to IV. For this training phase, the operators who hava received previous 
training will be utilized as pnrt-time instructors. This teaching experience 
shall strenghtcn the operator's knowledge and at the sane time provide relevant 
training for the plant staff. 

Phase VI (Refresher Courso and License Examination) will be conducted 
for a period of two nonths and is intended as the final step in training of 
the prospective operators preparatory to their taking the PAEC license 
examinations. It consists mainly of an intensive review of all previous 
courses and important topics taken. An audit exanination shall be given 
similar to the actual PAEC license examination. The results of the examination 
will be reviewed by NPC together uith each trainre to identify weak, areas for 
study in the final period before takinp the actual PAEC examinations. 

Phase VII (On Shift Participation) is the final phase of the training in 
which the trainees will participate in such activities as core loading, per
formance of physics tests, plant start-up and culminating in full power 
operation. 

TRAINING OF TECHNICAL SERVICES AND MAINTENANCE PERSONNEL (Figure 4) 

Just as important as the nuclear power plant operators are the plant 
personnel that provide technical and maintenance services. They belonp to 
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the group of specialists who nonitor the plant operational parameters in order 
to Insure safe, reliable am' profitable operation of the nuclear plant. 

These specialists undertake the NPPOC courses and on-the-job training at 
PAEC and conventional training at an MPC thermal «lant similar to the ones 
given to the nuclear reactor operators. In addition, they take specialized 
courses in their respective fields of responsibility. 

The Instrumentation and Control Engineers, for example, take the following 
courses offered by Woatinghouse: 

1. Instrumentation and Control Engineer (tCB) Training - This course is 
designed for the engineer responsible for system control of the plant. The 
course also emphasizes the troubleshooting of the control systems to aid in 
the maintenance of the plant control systems when the maintenance technicians 
need advice. Theree of the MSSS I and C engineers will ba sent to Westinghouse 
to participate in this course. The other six (6) engineers will in turn be 
given training on-site by those who will be trained in the U.S. This course 
has a duration of twelve (12) weeks and the subject matter includes an over
view of the different systems in a nuclear power plant, followed by in-depth 
and detailed discussions on the specific systems such as the flux mapping 
system, nuclear instrumentation system, rod control system, solid-state pro
tection system, radiation monitoring system, digital rod position indication 
system, process instrumentation system and the system interfaces. 

2. Digital Electro-Hydraulic Control System Maintenance (DEHCM) - This 
training course consists of two parts, with the first part having a duration 
of twelve (12) weeks to be conducted in the U.S.A., followed by one (1) week 
on-site. The first part of the course includes a comprehensive coverage of 
the digital electrohydraulic system theory, operation and maintenance techniques. 
It concentrates on maintenance of the Central Processing Unit (CPU). The 
second part, on the other hand, concentrates on the maintenance of the DEH 
system, excluding the CPU. For this part, the trainees are taught techniques 
enabling them to isolate difficulties to a specific portion of the controller 
and to repair/replace failed components outside the main frame. In addition, 
instructions are given on procedures to load programming into the controller 
and to initiate the system. 

The Plant Chemists, on the other hand, take the twelve (12) week PWR 
Chemist Training Course (POTC). The course includes the description of the PWR 
systems of concern to the plant chemist, the. theory and practices relating to 
conventional chemistry and tn radio-chenical analysis of PWP.'s. The course 
is culminated by a one-month on the job training on chemistry laboratory 
procedures at an operating PUR plant. 

The Health Physicists arc scheduled to undergo a seven (7) week Health 
Physics (HP) Course on site. The course will concentrate on the radiation 
protection practices and control procedures relative to a PWR plant. It 
includes practical and analytical aspects of surveys, air and water sampling, 
radiation dose control, contamination and decontamination procedures. 
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The Plant Nuclear Engineers shall undertake the Nuclear Engineer (NE) 
training course given for tvolve (12) weeks by Uestinghouse. This intensive 
course deals in the areas nf PWR neutronics, plant operation and operational 
planning. The program is designed to provide detailed infomation in those 
areas for whicn the ?n-site nuclear engineers are normally responsible, as 
well as discussions of those areas in which they interact with the plant 
staff. The program includes, anon*; others, fuel considerations, core design, 
initial reactor start up program, physics testing, measurement techniques 
and data reduction, power distribution analysis, plant conputer, and load 
follow. 

The Mechanical and Electrical Maintenance Engineers shall undertake an 
eight (8) week- Maintenance (ME) training in the U.S.A. The course shall 
emphasize those aspects of maintenance in a nuclear power plant which are 
significantly different from that of a fossil-fired plant. The course does 
not give hands-on maintenance with the equipment but rather directs the training 
to the tasks the supervisor himself will be nerforminp and for which he is 
responsible. Thus, the course prepares a maintenance engineer to work with 
PWR systems and to plan for maintenance routines such as timing of maintenance 
routine tests, ordering of maintenance spares, establishment of corrective 
maintenance procedures, and general maximization of plant availability. 

The other support personnel in the plant shall be made to undertake such 
training courses that will upgrade their skills in maintenance and trouble
shooting. Among such courses are the following: 

1. Instrumentation Technician Training (ICT) this training is designed 
for technicians who work under the direction of I 4 C engineers to provide the 
day-to-day troubleshooting, repair and maintenance of the PWR control systems. 
The six (6) week training course includes topics on PtJR theory and control, 
mechanical instrument principles, automatic control principles, power plant 
electronic process instrumentation, and reactor instrumentation and control 
systems. 

2. Steam Turbine Generator Mechanical Maintenance (T/OMM) this is one-
week- "nuts and holts" type of program which details the techniques and pro
cedures necessary to perform a major inspection of the turbine generator and 
auxiliary equipment. The trainees shall be taken through a step-by-step 
procedure starting with a preoutage data recording and analysis, through the 
actual disassembly, inspection realignment and reassenbly of the equipment 
and ending with startup techniques and planning for the next outage. 

3. Balance-of-Plant Maintenance (BPM) this ten week course which will be 
conducted on-site for technicians and maintenance personnel whose responsibi
lities include those areas of the overall plant which are not part of the NSSS. 
The course includes discussions on routine and preventive maintenance, 
corrective maintenance, and specific maintenance requirements, and procedures 
for electrical and mechanical BOP equipment installed on site. 
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LICENSING OF REACTOR OPERATORS* 

The requirement that reactor operators nust receive; licenses fron the 
regulatory authority to perform such function is usually established as * 
requirement of an enabling legislation such as an .".tonic Energy Law. In 
practice, the licensing statute applies to all atonic energy facilities and 
includes conrtercial facilities, industrial facilities, nedical therapy 
facilities and research and developnent facilities. With few exceptions, 
those facilities constructed for atomic energy connissions under a power 
reactor developnent program and nilitary facilities are excluded under these 
licensing requirenent. 

The regulatory authority in a country has the overall responsibility for 
the protection of public health and safety against the hazards associated with 
nuclear activities licensed by "he authority. Thus, ensuring that only pro
perly trained and qualified individuals operate nuclear reactors is a means of 
fulfilling this responsibility. Records of accidents resultinr fron industrial 
activities reveal that a substantial percent?\>»e of these accidents can be 
traced to operator error. 

The operators of a nuclear facility must continuously evaluate the systera 
parameters and the conditions that exist in order to be guide;! on what actions 
t/» take. For this effort, reactor operators are generally aided by instrumenta
tion and control systems and written procedures xv. order tf nininize the dis
cretionary actios* to be r.ade. However, an al^rt ind capable operator is 
often superior to the nost elaborate instrumentation systtns since the latter 
may be confined to taking corrective actions to a ''angerou* condition after 
it has arisen, whereas the operator can anticipate and thereby prevent a 
dangerous situation. Furthermore, written procedures, no matter how thorough, 
can never completely give details to all actions required for the combinations 
of circumstances of varyinp magnitudes that can occur. Therefore, the evaluation 
and judgement by operators cannot be totally eliminated. 

Some thoughts had been rriven whether the high depree :-»f knowledge given 
to operators nay in fact lead hin to rely on his individual capability rather 
than referring a natter that needs decision to, say, upper management or the 
technical support group. However, the requirenent of knowledge and conpetence 
for the operator &lso includes kno ledge of administrative and operatinp pro
cedures, technical specifications, together with the knowledge where his 
authority and responsibilities end and where those of management and other 
groups begin. 

TYPES OF LICENSES 

There are generally two types of licenses issued, i.e., reactor operator 
and senior reactor operator. Anyone who naninulates the controls of a reactor 
oust be licensed as a reactor operator and anyone who directs the licensed 

In the Philippines, the regulations for the licensing of nuclear power plant 
operators are bein? fomulnted alonr; the same general pattern as that of the 
U.S. 10CFR 55 (Operator's Licenses). 
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activities of licensed operators mist be licensed as a senior reactor operator. 
Thus the control roon operator in a nuclear power station is a reactor operator 
and the shift supervisor would normally be the senior reactor operator. 

In order to test the knowledge of applicants for each of these types of 
licenses, a two-part examination is usually given by the regulatory agency, 
i.e,, a written examination and an operating-oral examination. All questions 
are related to the facility at which the license is sought and therefore a 
license that is issued is valid only at that facility and is non-transferable . 
An operator is tested in his knowledge to understand the indications, alarms 
and potential hazards present and the functions and duties he nust perform. 
The written examination for the operator generally consists of the following: 
seven (7) categories: 

1. Principle of reactor operation 
2. Features of facility design 
3. General operating characteristics 
4. Instrumentation and controls 
5. Safety and emergency systems 
6. Standard and er.ernency operating procedures 
7. Radiation control and safety 

For the senior reactor operator applicants, the examination includes the 
following categories in addition to the seven categories given above: 

1. Reactor theory 
2. Radioactive material handling, disposal and hazards 
3. Specific operating characteristics 
4. Fuel handling and core parameters 
5. Administrative procedures, conditions and limitations 

Some licensed operators must be present during th<i initial fuel loading 
and initial start up, it is necessary that some personnel be licensed prior to 
fuel loadinp. The operating tests given to these personnel are commonly 
known as "cold" examination as opposed to what are referred to as "hot" 
examinations which are given after the facility achieves criticality. It 
is noteworthy that a cold licensee is usually not required to obtain an 
additional license after the reactor is tade operational. 

Nuclear power plant simulators offer a number of advantages as a training 
tool and their incorporation into the training programs have become widely 
accepted. Individuals who have trained in them are considered eligible for 
"cold" examinations provided that: 

1, They have completed an appropriate course in nuclear technology 
fundamentals 
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2. They have manipulated the controls of any nuclear reactor throughout 
ten (10) conplete startups 

3. They have observed several months of day-to-day operation of a nuclear 
power plant as a member of the shift operating crew. 

It nay be noted that these requirements are generally incorporated in the 
operator training program offered by the reactor vendors. Prior to the advent 
of simulators, the applicant for a "cold" examination are required to possess 
operating experience of at least six (6) months in a comparable facility. 
With the use of simulators a large number of personnel can obtain the necessary 
operating experience without the use of an operating nuclear power plant as 
a training facility. 

The simulator is also being utilized in the administration of cold 
examination to operators where the applicants are made to perform a variety 
of normal, abnormal and emergency operations. It is obvious that such exercises 
cannot be practically performed in an operating nuclear power plant. The 
remainder of the test, i.e., the plant walk through can be conducted1 in the 
plant itself after the completion of its construction. During this portion 
of the examination, any differences in the actual control room and the simulator 
layout or changes in operating procedures can be discussed. 

For "hot" examination eligibility, an individual must receive on-the-job 
training which incluc'. j plant maneuvering and tvo reactor startups under the 
direct supervision of a licensed operator or senior operator in addition to 
formal classroom training. These startups can involve substantial amount of 
downtime to prepare the individuals for the training startups and for the 
actual conduct of the examinations. Simulators have again been used in train
ings f° r startups and in the administration of the control manipulation of 
"hot" examinations. However, applicants for this type of license are further 
required to have manipulated the controls of his reactor during power changes 
and other significant reactivity changes which may or may not include reactor 
start-ups. It is also required that applicants spend several months residence 
at the training center of which one month is devoted to the operation of 
simulator controls. 
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