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SECTION 1

REPORT SUMMARY

1-0. BACKGROUND. The GPU Nuclear Corporation's Three Mile Island Unit 1 (TMI-1)
nuclear power plant near Middletown, Pennsylvania has remained shutdown since the
March 28, 1979 accident at nearby Three Mile Island Unit 2 (TMI-2). In an August 9,
1979 Order and-hotice of Hearing, the Nuclear Regulatory Commission directed that
TMI-1, which was undamaged by the accident, remain shutdown until hearings could be
conducted by an Atomic Safety and Licensing Board. The hearings would determine
whether there is reasonable assurance that the facility could be operated without
endangering the health and safety of the public considering accident recovery opera-
tions in progress at TMI-2. On July 27, 1982 the Board issued a Partial Initial

Decision (Reopened Proceeding) which concluded that the issues in the proceeding
recpened by the Board's Order of September 14, 1981 have been restived in favor of
restarting TMI-1.

One outcome of investigations into the TMI-2 accident was recognition of the need to
''

improve significantly the training of nuclear pc er plant onerators at TMI and

throughout the nuclear utility industry. Accivit:es to improve training at TMI
began in the summer of 1979. In 1981, the determination that some TMI-1 operating
personnel had cheated on the April 1981 NRC license examinations and on some exami-
nations administered by GPU Nuclear identified a need to further review and improve
the TMI-1 training program with emphasis on testing and evaluation practices.

Also relevant as background to this report is the formation of the Institute of

Nuclear Power Operations (INP0) in late 1979 as a direct response by the nuclear
utility industry to the TMI-2 accident. This non profit organization was estab-
lished by the nation's nuclear utilities to promote high standards of excellence
for operating nuclear power plants. Consistent with this function, INPO is estab-

lishing quality training standards in two phases. In the first phase, INP0 devel-
oped guidelines for training plant personnel based on the best programs and prac-
tir.es in the nuclear industry. These guidelines have been published and distributed
to member utilities for their use in developing or mcdifying their training pro-
grams. Although limited experience has been accumulated in the application of the

O,
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guidelines, they represent best industry practices and for this reason were used as
a comparison reference in conducting this assessment. In the second phase, INPO is
developing a model training program for plant personnel based on a comprehensive and
systematic analysis of training and education needs. In this program, the process
of job analysis ider,tifies all tasks performed by job incumbents. The process of
task analysis identifies all knowledge and skills required to properly perform the
tasks of a job. These analyses provide the basis for determining training require-
ments for plant personnel.

As of spring 1982, job analyses have been completed for the following five plant
operating positions and the more detailed task analyses are in progress for posi-
tions a, b and c:

a. Shift supervisor
b. Senior control room operator
c. Control room operator
d. Plant equipment operator

p e. Shift technical advisor
V

Job and task analyses are also scheduled and in progress for maintenance and tech-
nical positions.

The industry-wide job and task analysis project will produce a comprehensive train-
ing data base which will aid utility personnel in designing, developing, and im-
proving their training programs. The procedures, forms, and computer software used

for the industry-wide analysis will be made available by INPO for use by utility
personnel in performing plant-specific analyses which are necessary to supplement
the INP0 generic analyses. The first INPO products are expected to be distributed
in late 1982.

1-1. INTRODUCTION. GPU Nuclear contracted with Data-Design Laboratories in June
1982 to conduct an independent assessment of selected TMI-1 training programs in-
cluding operator training programs. Data-Design Laboratories has over 23 years
experience in the design, development, delivery, and evaluation of complex technical

O
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O treinino groorems meiniy 4n support of u.s. Nevy streteoic weenons systems. Trein-
ing products and services contributed approximately 518 million to Data-Design's

; total sales of $72 million in corporate fiscal year 1982. In training activities
t

| associated with the nucitar industry, Data-Design assisted in the development and
implementation of training programs for contractor personnel at a nuclear power
plant construction site and is contributing to the efforts of INP0 in the areas of
training and construction project evaluation.

The scope of work as requested by GPU Nuclear contract No. 190069 is quoted as
follows:

" Contractor shall provide an independent assessment of the TMI-1 Operator Training
Program. The scope of the review shall be as follows:

Auxiliary (or equipment) operator training, licensed reactor operator--

training, licensed senior reactor operator training, radiological control
technician training, and general employee training including requalifica-
tion training for these categories.
The technical content of these training programs and a comparison with--

INP0 guidelines.
.

The administration and delivery of the training programs, including ef---

fectiveness of organizational structures, modes of teaching (e.g. , self-
study, videotape, lecture-discussion, plant tour, etc.), on-the-job

training organization and effer-tiitaiess, simulator training preparation
and delivery, and measurements of student knowledge level.

-- Assessment of the results of the training program, including job perform-
ance, mock NRC examination and NRC examination performance and drill per-
formance as available."

The assessment consisted of the following phases:

June 7-18, 1982 Develop assessment plan; research back-

ground information.
June 15-18, 1982 Collect data on training of TMI-1

g personnel at B&W simulator, Lynch-
U burg, Virginia.

1-3
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O Jene 21-Juiy 2, 1982 Celiect eete on TMI-1 treinino preorems
at Three Mile Island, Middletown,
Pennsylvania.

July 2-September 9, 1982 Analyze data and write report. Prelimi-
nary findings were reviewed for factual
accuracy and discussed with GPU Nuclear

at Three Mile Island August 17-20, 1982.

Six Data-Design personnel, Mr. J. H. Biddick, Mr. D.S. Boyd, Mr. A. K. Loposer,
Mr. J. E. Malloy, Dr. P.C. Manning, and Dr. M.A. Rhein were divided into three
teams to collect and analyze data in assigned functional areas of the assessment.
Each team consisted of an instructional technologist and an individual with pro-
fessional level engineering plant operating experience. The Data-Design personnel
were assisted in their data collection efforts on site by the following consultants
who provided nuclear power plant technical expertise in specific areas:

Mr. J.J. Holman, Qualification Evaluation System Corp. - auxiliary- operator
,

and licensed operator training and qualification, simulator training

Mr. A.T. Sabo, Water Reactor Divisions, Westinghouse Electric Corp. - radio-
logical control technician training

Additionally, Dr. A.J. Abrams, an independent consultant with extensive experience
in technical training programs, assisted in development of the assessment plan and
the analysis of data.

Dr. R.L. Seale, Professor and Head of the Department of Nuclear Engineering, Univer-
sity of Arizona, reviewed the data, met with Data-Design team members to discuss
their work and contributed to the findings, conclusions and recommendations of this
report.

1-2. ASSESSMENT APPROACH AND METHODS. In conducting the assessment, Data-Design
collected information to support findings in the following broad areas:

a. The existence and adequacy of corporate goals and policies governing the
O~ TMI-1 training program.

1-4
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O b. The existence end eeequecy of 4, piementetion eocumentet4on eecessery to
support the identified corporate training goals and policies.

c. The adequacy of trair.ing program resources and procedures to support an
effective technical training program,

d. The effectiveness of the instructor training program and the quality of
instruction.

e. The exictence, completeness and usability of training records.
f. Agreement between training program content and procedures and advisory

and regulatory standards. The content of both classroom and on-the-job
training was examined in the assessment.

g. The adequacy of lesson plans and instructional materials and the appro-
priateness of instructional presentation to achieve instructional goals.

h. The determination of training program effectiveness including the perform-
ance of TMI-l personnel on mock NRC examinations and NRC examinations.

i. The development, administration and storage of examinations including mea-
sures to ensure proper security.

j. The adequacy and effectiveness of the on-the-job training program.
'

O
The INP0 guidelines recommend an annual evaluation of licensed and non-licensed
operator training programs covering the elements which follow. The operator sec-
tions of this report are structured around these elements in order to provide a
benchmark by which subsequent assessments may be evaluated. The INP0 recommended

elements are:

a. Instructors
b. Training materials

i c. Presentation techniques
d. Examination techniques

i e. Classroom facilities
f. On-the-job training effectiveness
g. Course content

h. Deficiencies observed through examination results and/or job performance
i. Status of deficiencies noted in other evaluations

;

This assessment effort was supported at all levels in the GPU Nuclear Corporation.
Principal GPU Nuclear contacts for information and assistance were Mr. R.C. Arnold,

1-5
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President GPU Nuclear Corporation; Dr. R.L Long, Vice President Nuclear Assurance;
Dr. R.A. Knief, Manager Plant Training TMI; and Mr. D.A. Ross, Manager Corporate
Training.

GPU Nuclear provided training program descriptions, training manuals, training
organization diagrams, training procedures, administrative procedures, INP0 guide-
lines, reports of special commissions, committees and boards and other training
related documents to Data-Design for review and analysis in advance of the on-
site visit. At TMI, the Data-Design team was based at the TMI Training Center and
remained in close contact with instructors, training staff, administrative staff,
trainees, and classroom activities. This enhanced the exchange of information.
review of records and training documents and attendance at classes and other train-
ing sessions. On completion of the on-site phase, contact was maintained by phone
with key individuals in the training organization who continued to provide addi-
tional information and to clarify existing information. The preliminary findings
of the assessment (not including conclusions and recommendations) were reviewed for
factual accuracy by GPU Nuclear and comments on factual accuracy were incorporated .

, in the final report. To ensure independence of the assessment, the conclusions
and recommendations of the assessment were not disclosed to or discussed with GPU
Nuclear prior to submission of the final report.

The INP0 generic guidelines for various training programs were used as a reference
in assessing the TMI-1 training programs. Several of the guidelines were issued in
1982 and late 1981 and postdate part of the GPU Nuclear effort in developing current
training programs. Although some of the recent INP0 guidelines have not been fully
incorporated, the comparison included in this assessment can serve as a basis for
future training program revisions.

GPU Nuclear and INPO procedures and checklists ~ were used where appropriate in
developing data collection instruments and procedures for the evaluation of train-
ing sessions, instructor performance, instructional materials, learning objectives,
lesson plans, test items, and documents to support lesson plans.

A total of 66 interviews were conducted with GPU Nuclear personnel concerned with
TMI-1 training including:

OV President GPU Nuclear Corporation

Vice President Nuclear Assurance
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O v4ce eresieent Redioio9 cei ene Env4ronmentel Controisi
Vice President and Director TMI-1
Operations and Maintenance Director TMI-1

Manager Plant Training TMI
Manager Plant Operations TMI-1

Manager Corporate Training

Operator Training Manager TMI

Manager Radiological Controls TMI-1

Radiological Field Operations Manager TMI-1
Radiological Training Manager TMI-2
12 Training Department instructors
2 Shift supervisors TMI-1
2 Shift foremen TMI-1
3 Control room operators

18 Trainees

Many informal discussions were held with the GPU Nuclear training staff, super-
visors, instructors, operators, and trainees. These discussions took place while
attending classes, observing simulator sessions and collecting training data.

A total of sixteen training sessions and three four-hour simulator training periods
were observed and evaluated. These included classroom lectures, simulator exer-
cises, system walk throughs, practical factor checkouts, and quizzes. The sessions

' provided valuable inputs for evaluating instructor performance, presentation tech-
niques, trainee participation and attitudes, instructional materials, and classroom
facilities.

To obtain additional and different points of view on training at TMI-1 and in the
nuclear utility industry, telephone interviews were conducted with the below named
individuals. These individuals are active in nuclear utility industry matters and
participated in past evaluations of TMI-1 training or provided training services for
GPU Nuclear or presently furnish management support services for GPU Nuclear:

) Mr. F.L. Kelly, Personnel Qualification Services Company

| Dr. W.R. Kimel, College of Engineering, University of Missouri
Mr. M. Miles, Basic Energy Technology Associates

4

|
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O Mr. x.A. Strehm. Inst 4tute of Nucieer eower Operetions
Dr. R.E. Uhrig, Florida Power and Light Company
Mr. W. Wegner, Basic Energy Technology Associates

Dr. W.F. Witzig, College of Engineering, Pennsylvania State University

1-3. PRINCIPAL FINDINGS. As an introduction to the principal findings presented
in this Report Summary, it should be recognized that the assessment has focused
on present TMI-1 training programs and highlights thosa additional steps which
should be taken to achieve Data-Design's perception of the highest order of training
effectiveness and efficiency. This perception is based on the recommendations of
the INP0 guidelines and an aggregate of experience in technical training development
and evaluation. The assessment does not compare present conditions to prior con-
ditions in TMI-1 training programs except as needed to understand reasons for the
present status and the evolution of the training programs.

In examining how TMI-1 training can be improved, the assessment does not examine
with equal detail the many significant actions which have already been taken by
GPU Nuclear to improve TMI-1 training programs. The historical record shows that
TMI-1 training programs have moved ahead. It is the intent of this report to pro-

vide informed, broadly experienced recommendations 'and guidance for the further
enhancement of efforts which have been well started by GPU Nuclear.

The complete findings in each assessment area are presented in sections 4 through
12 of the Assessment Report. These sections are titled as follows:

Section 4 - Training Organization and Administration
Section 5 - Instructor Development Program
Section 6 - General Employee Training
Section 7 - Auxiliary Operator Training
Section 8 - Licensed Reactor Operator Training
Section 9 - Licensed Senior Reactor Operator Training
Section 10 - Licensed Operator Requalification Training
Section 11 - Simulator Training
Section 12 - Radiological Controls Technician Training

O
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Sections 4 and 5 address overall administration and delivery of training programs
and the remaining sections address specific training programs to be assessed. As

in any assessment of this nature, the findings are based on limited observations
and may not accurately reflect overall conditions in the various areas examined.
The findings describe observed conditions at the time of the assessment and in many
cases these conditions are in the process of being modified by GPU Nuclear to im-
prove the training organization, administration and programs.

The principal findings are grouped by assessment area in the following subsections.

1-3.1. Trainino Oraanization and Administration.

1-3.1.1. Organization, Criteria Based Training Methods and Management Support.

a. A major function of the GPU Nuclear Corporation Nuclear Assurance Division

under the Vice President Nuclear Assurance is to develop and implement
all necessary general employee, operator, technician, and management

(V7
training programs. In the training of TMI-1 personnel, this responsibil-
ity is carried out through the Director Training and Education and the
Manager Plant Training TMI.

b. The TMI Training Department is organized to be responsive in carrying out
;ts mission. There are some discrepancies in documentation of the organi-
zation and the relationships between the TMI Training Department and other
departments at TMI.

c. There is a general lack of specific criteria to be used for evaluating
training goals, policies, procedures, and practices at various levels in
the GPU Nuclear organization. For example, specific criteria are not

provided for evaluation of training aids.
d. The TMI Training Department is not provided systematic feedback on job

performance of plant personnel for use in making training programs more
responsive to job requirements.

e. The number of TMI-1 licensed operator courses conducted concurrently
in the first half of 1982 (2 CRO, 1 SR0 and requalification for six

shifts) evertaxed TMI Training Department instructor resources. This

O
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O resuited in the temperery essigement of two experienced Tni-1 shift

supervisors to assist with instruction. The expected schedule of licensed
operator training in the future will permit more time for planning. re-

view of material, and requalification training by instructors.
f. Training records are usable and include required information. Some rec-

ords are filed by training session and this makes retrieval of information
on an individual time consuming. GPU Nuclear is in the process of imple-
menting a computerized training data base to facilitate retrieval of in-
formation. Training records held in TMI Training Department files are

bein] microfilmed for vault storage for the life of the plant.

g. The use of contractor supplied training for simulator training and in-

frequent specialized training is appropriate.

1-3.1.2. Resources and Facilities.

a. The TMI Training Center is located within about one mile of the site. It

was constructed as a training center a.nd occupied in the summer of 1981.

A The center provides approximately 16,600 square feet of space for con-
U ducting classroom training. Included in the building are 18 classrooms,

modular office spaces for a training staff of 55, a training library,

file room, audiovisual aids room, conference room, vending machine area,
photocopy, storage, and restroom spaces. Adequate parking is available
for staff and trainees. About 3,400 square feet of space in the building
are used by Communications Department personnel for public relations and

*

media activities. The training center facilities are in excellent con-
dition and adequate for current needs. The space available for general
classroom use will be reduced with the planned installation of a basic
principles trainer at the center in late 1982 or early 1983.

b. There are no laboratory or maintenance training facilities at the training
center. Four classrooms located in temporary trailer facilities on site
are used for this type training and are considered generally adequate.
GPU Nuclear stated there are plans to include laboratory and maintenance
training facilities in a training center addition which will be built<

about 1984 to house a full scope replica simulator.

t )
v
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|J c. Simulator training of TMI-1 personnel is accomplished at the Babcock and
Wilcox nuclear power plant simulator at Lynchburg, Virginia. GPU Nuclear

stated that procurement and installation of a full scope replica simulator
is planned at TMI.

d. TMI Training Center office space is crowded but satisfactory for the
present.

e. Audiovisual equipment is in new condition and adequate in numbers and
capabilities to satisfy current requirements.

f. Adequate technical reference materials are available from the training
center library, training center files, and the TMI station library located
on site.

1-3.1.3. Training Delivery and Training Program Development.

a. TMI-1 training programs are in various stages of development and implemen-
tation. Several programs have been or are being conducted for the first
time in accordance with the current program description. An example is

the auxiliary operator training course now in progress. An approved
course description exists for each training program.

b. The TMI Training Department is responsive in modifying programs to meet
emerging TMI-1 requirements. An example is the recently completed senior
reactor operator training course,

c. Training program development is continuing. Training management per-
sonnel continue to examine alternatives for improving TMI-1 training pro-
grams.

d. In the development and modification of training programs, nare dependence
is placed on the individual expert opinion of instructors or instructor
supervisors than on systematic methodology,

e. There is frequent coordination and exchange of information between the TMI
Training Department and the TMI-1 Operations Department and RadCon Depart-
ment.

f. Learning objectives are not developed from formal systematic analyses of
job requirements. The TMI Training Department has participated in the
INP0 industry wide job and task analysis effort and is aware of INP0 plans
to begin promulgating generic task analyses in late 1982.
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/(,) g. TMI .taining Department staff personnel are inexperienced in systematic
methodolugy for development of technical training in an industrial set-

' g.

h. Training program learning objectives are, for the most part, stated
clearly and concisely.

i. The sequence of training in individual programs is logical. with theory
instruction foilowed by systems or equipment training followed by prac-
tical application and/or on-the-job training (0JT).

j. Instructional methods are relatively standardized and appropriate for the
- content being taught. Lectures are used almost exclusively in classroom

instruction. Cognitive material is covered using explanations and audio-
visual aids. Trainees are encouraged to ask questions and instructors
make themselves available to provide additional instruction if needed.
Objectives for each class session are presented at the beginning of the
lesson and are used as a framework for review at the end of the lesson.
Teaching to objectives is critical element of criterion-referenced'

instruction toward which the TMI Training Department is moving. Teaching
to objectives is a valid method of instruction and is not the same as

teaching to a test answer key which is an undesirable method of instruc-
tion.

k. Weekly quizzes are given in initial and cyclic or requalification train-
ing programs. These quizzes are based on learning objectives provided to
trainees in each lesson. Final, comprehensive and mock NRC written exami-

nations cover objectives taught over a period of time in a number of les-
sons. Oral examinations are based less on learning objectives and reflect
more of the examiner's personal expertise and standards.

1. Most written examination questions require short, factual answers. Rela-

tively few questions in operator or technician examinations require diag-
nosis of symptoms based on plant conditions or analysis of system inter-
relations.

m. In general, the minimum passing grade on written examinations is 80%.
Some operator examinations require a minimum grade of 70% on individual
sections and an overall minimum grade of 80%. Oral examinations are
graded as pass or fail. Satisfactory completion of OJT tasks is indi-

cated by the examiner's signature on a checkoff list. Trainees who fail
'- examinations are assigned remedial instruction and required to pass reex-

aminations.

1-12
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V n. TMI Training Department procedures TD 1103,1104 and 1105 provide direc-

tion on development and revision of training program descriptions and
lesson plans. Newly developed lesson plans conform to these procedures
and older lesson plans are being upgraded to the present criteria.

o. Lesson plans in some form of development exist for all classroom instruc-
tion. Lesson plans are prepared and approved before the lesson is pre-
sented. Handout material provided to trainees with the lesson is fre-

quently textual in nature and not oriented toward note taking or stimulat-
ing a better understanding of the lesson,

p. At the level of individual lesson plans, the subject matter is well ar-
ranged and proceeds from the simple to the complex in learning difficulty.
New ideas are developed in terms of previously learned knowledge where
applicable. Main system functions are taught before subsystem and support
system details are taught.

q. Small class sizes and availability of instructors promote instructor-

trainee interactions. Proximity of the training center to the plant

facilitates direct involvement of trainees in the learning process.
r. Procedures exist so that newly hired personnel who have previous relevant

experience can be exempted from certain training based on appropriate
examinations and/or review of the individual's experience.

1-3.1.4 Examination Administration and Security,

a. GPU Nuclear procedure 6200-ADM-2600.1, Rev 0, October 21, 1981 provides
direction on typing and storing examinations, monitoring examinations,
ensuring that unauthorized material is not available to trainees during
examinations, and reporting misconduct or cheating during examinations.
This procedure assigns to the Director Training and Education overall
responsibility for conduct of all GPU Nuclear training programs including
administration of examinations. The procedure further assigns to the

Manager Plant Training TMI responsibility for implementing training pro-
grams and administering examinations at TMI. Assignment of responsibility
for security of examinations is implied but not stated explicitly in this
procedure.

O
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U b. A Manager Plant Training TMI memorandum of June 7,1982 details examina-

tion security procedures and covers security of materials during develop-
ment, typing, reproduction, and storage prior to administration.

c. A TMI Training Department Document Control / Clerical Supervisor memorandum

of June 18, 1982 emphasizes to the clerical staff the importance of pro-
perly safeguarding the security of examinations being typed.

d. It was observed during the site visit that written examinations were
carefully controlled and security procedures were rigorously followed.
After a quiz or test is typed and approved, it is retained by document
control in locked storage. Tests are removed from locked storage and
provided to the instructor or proctor a short time before the test is to
be administered. Tests are reproduced on yellow paper which is used only
for this purpose.

Two evening checks were made of training center office spaces for exami-e.

nation security. No examination materials were visible in offices.
Drawers with locks were locked.

f. The typing stations and copy machines were observed on days when examina-
tions were produced and no examination material was found unattended.

g. The administration of ten quizzes was observed and the same procedures
were followed in each class. Trainees were seated one behind the other
with space between trainees in the same row. In large classes such as
general employee training where trainees sat close together, different
examinations were used for adjacent trainees. All quizzes were proctored
and in large classes, a second proctor was used. A seating chart was pre-
pared by the instructor and attached to the completed examination package.
Prior to passing out the examinations, the instructor read to the class
nine standard instructions printed on the cover of each examination book-
let. These instructions covered conduct during examinations and the
possible consequences of misconduct and cheating. The examinations were
conducted in a quiet and orderly manner. On completion of the examina-
tion, each trainee signed and dated a statement certifying that all an-
swers were the trainee's own work, that unauthorized assistance was not
given or received and that unauthorized references were not used. Trainees
left the room after completing the examination.

A
U
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h. During observation of quizzes being administered July 2, 1982, it was
noted that wnile proctors remained in front of the class and alert for

unauthorized activity, several read paperwork which interfered with giving
their undivided attention to proctoring.

i. Examination security was discussed during interviews with trainees and
instructors. They uniformly expressed opinions and provided answers to
questions which indicated they understood and supported the need for
examination security and knew that providing or receiving assistance on
examinations was unacceptable conduct.

j. Examination grading procedures do not provide for analysis to detect
collusion in answers or to detect problems in test items which may reduce
validity and reliability.

1-3.1.5. Training Str'f Size and Workload.

a. The TMI iraining Department staff of 55 is organized under the Manager
Plant Training TMI in five sections which are headed by the Operator
Training Manager, Supervisor Training and Educational Development, Support
Training Manager, Supervisor Technician Training, and Supervisor Training
Administrative Support. The span of control of managers and supervisors
is appropriate with usually five or fewer personnel reporting to each

manager or supervisor. Support and administrative staffing levels ap-

peared to be adequate. Typing, document control and library functions
were handled smoothly,

b. TMI Training Department instructor staffing is adeq'uate for expected
future training loads. Licensed operator instructor staffing was not

adequate for the initial and requalificatior training load experienced in
the first half of 1982 and two experienced shift supervisors were assigned

i

to assist with instruction and supervi'., ion. Based on GPU Nuclear plans,

licensed operator instructors will become more involved in developing
courseware for the basic principles trainer and the replica simulator in
the future. This will reduce the time available for other instructor
tasks.

c. TMI Training Department support staffing is not adequate in personnel who
have experience conducting or managing the extensive job and task analy-
ses which will be necessary if the INPO approach to job performance based
training is adopted.
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O d. The normei work essionments of severei TMI Treinima Denertment menecers
and supervisors have been affected over the past 1-2 years by preparing
depositions, researching records and giving testimony associated with
hearings and litigation concerning the TMI-2 accident and the TMI-1 re-
start.

e. The instructor to trainee ratio varied f rom about 1/19 to 1/4. Typical
classroom ratios were 1/8 to 1/10 in different classes. The 1/19 ratio
was observed when licensed reactor operator and auxiliary operator classes
were combined for plant systems lectures.

1-3.1.6. Training Staff Qualifications.

a. The TMI Training Department managers and section heads are well qualified
by experience and education for their positions. Members of the staff
involved in instruction or supervision of instruction include 14 degreed
personnel.

b. Duties, responsibilities and educational and experience requirements for
the training staff are set forth in the TMI Training Department Adminis-
trative Manual.

c. TMI Training Department instructors meet qualification requirements for
their respective positions. Not all Babcock and Wilcox Company instruc-
tors who conduct simulator training of TMI-1 personnel are SR0 qualified
or simulator certified as set forth in NUREG 0737.

1-3.1.7. Training Staff Development and Evaluation.

a. A 40-hour initial instructor development course is provided for TMI Train-
ing Department instructors. Instructors normally complete this course
within six months after assignment as an instructor. Not all instructors
complete the course before being assigned to instruct trainees.

b. A program for advanced and continuing instructor development, based in
part on INP0 guidelines, is in the early planning stages. The TMI Train-

ing Department stated that the first module of advanced training is ex-
pected to be a one week class in late 1982 on criterion-referenced in-
struction and testing and evaluation.
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c. Procedures are not in effect which specify instructor evaluation fre-
quency and criteria. TMI Training Department practices call for evalua-
tion of instructors by section heads annually and supervisors more fre-
quently. This schedule has not been followed consistently.

d. Comments on instruction are submitted weekly to supervisors by trainees
during classroom phase training programs. The comments are reviewed
and appropriate action is taken,

e. GPU Nuclear sponsors instruction for training staff personnel at vendor
facilities in subjects such as RadCon techniques, RadWaste management,
maintenance practices, and spedal engineering subjects.

f. The three licensed operator instructors maintain current SRO qualifica-
tion in the TMI-1 plant. These requirements include attending requalifi-
cation lectures, taking requalification quizzes and examinations and
working two shif ts per month in the plant. They have been assigned to
instructor duties an average of five years each.

1-3.2. Instructor Development Program.

O
1-3.2.1. Instructor Selection and Qualification.

a. Instructors are selected from candidates nominated by the plant depart-
ments or from personnel who have demonstrated instructor capabilities
in GPU Nuclear assignments or in previous jobs.

b. Candidates are interviewed by the applicable TMI Training Department sec-
tion head and, if desired, by the plant department which utilizes the
training which the candidate will provide. Selection is based on results
of interviews and review of personnel records.

c. Individuals selected to be instructors can commence instructing duties
when approved by their section head without completing initial instructor
training.

1-3.2.2. Initial Instructor Development,

The 40-hour initial instructor development course provides complete oru.

partial coverage of approximately 22 of 31 topics contained in the 80-hour
associate instructor course recommended by INP0.
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Q) b. Videotaped presentations by instructor trainees and critiques of these

presentations comprise about 24% of the course.
c. Trainees are graded on their development of a lesson plan, subsequent

presentation of the lesson and a final examination.

1-3.2.3. Instructor Certification.

a. There is no procedure for certifying that instructors are ready to com-
mence instructing duties. Certification is accomplished informally by
the cognizant section head when the individual is considered to have

satisfactory technical knowledge and capability as an instructor.

1-3.2.4. Instructor Evaluation.

a. Instructors are observed in class by their supervisor and evaluated on the
technical centent of the lesson, the instructor's preparation, presenta-
tion technique, communication skills, use of training equipment, and
motivational influence.

b. Evaluations are reviewed by section heads and the Manager Plant Training
TMI and discussed with the instructor.

c. Procedures are not in effect, but are being developed, to utilize evalua-
tions to identify the need for instructor counseling, additional training
or assignment to other duties.

1-3.2.5. Continuing Instructor Development.

a. The TMI Training Department program of continuing instructor development
consists of workshops and a voluntary, supervised self-study course based
on a text with 17 lessons on criterion-referenced instruction. The course

requires approximately 40 hours of study to complete. This program is not
consistent with the INP0 program for continuing instructor development
which recommends an 80-hour Level II course and a follow-on 80-hour Level
III course to achieve qualification as a senior instructor.

b. The TMI Training Department stated that it is planned to include parts of
the criterion-referenced instruction course in required advanced trainingg

'd for instructors which is now being developed.'

.
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0 1-3.2.e. eroorem eveieetion.

Evaluation data is collected on various training programs. However, therea.
,

is no systematic means for analyzing this data and applying the results to
evaluate and improve the instructor development program as recommended
by INP0 guidelines.

1-3.3. General Employee Training.

The five separate courses which comprise the TMI-1 general employee train-a.

ing and requalification program were attended by 2320 GPU Nuclear and con-
tractor personnel during the period January 1-July 31,1982.

b. The content of the general employee training courses meets the standards
of ANSI /ANS-3.1-1978, "American National Standard for Selection and
Training of Nuclear Power Plant Personnel," Section 5.4 and is consistent
with recommendations contained in INPO guidelines.

c. The amount of material covered in the general employee training courses
requires a rapid pace of instruction. A total of 2181 trainees passed

O general employee training courses with a minimum grade of 80% during the
period January 1-July 31,1982. This is a 94% successful completion rate.

d. The general employee trai ing instructors are competent, well motivated,n

and convey to new employees an excellent first impression of the GPU
Nuclear organization.

e. Learning objectives are used in general employee training courses. Lesson
'plans are developed around the objectives. Instruction, reviews, and test

questions are based on the objectives.
f. Test questions in general do not conform to optimum practices for measure-

ment of achievement and for question construction.

1-3.4. Auxiliary Operator Training.

a. The supervisor and the instructors assigned to TMI-1 auxiliary operator
training have the background, technical knowledge and the necessary in-
structor skills to perform their jobs satisfactorily. They meet the
education and experience requirements set forth in the TMI Training
Department Administrative Manual for non-licensed operator training posi-

|O tions. All have attended the TMI Training Department initial instructor
development course.

j
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O b. The 1Mi-1 eexiiiery operetor initiei treinino proorem censists of some 39
weeks of classroom instruction followed by an 11 month on-the-job training
(0JT) period to become a fully qualified Auxiliary Operator-A ( AO-A). In
comparison, the program recommended by INPO guidelines includes about 41
weeks of classroom training plus about 12 weeks of formalized DJT to reach
this same level of qualification.

c. Thirty-five of 38 major topic and subtopic areas recommended by INP0
guidelines are covered in the TMI-1 auxiliary operator classroom phase of
instruction.

d. The structure and sequence of training in the TMI-1 program does not
parallel the INP0 guidelines. The TMI-1 program begins with a classroom
ohase of about 39 weeks of instruction followed by an 11 month on-the-
job phase and concludes with written and oral comprehensive examinations
to fully qualify the auxiliary operator. The program recommended by the
INPO guidelines divides training and qualification into three distinct and
successive phases, each of which builds on the other and has its own

classroom, OJT, qualification, and job assignment progression.

{} e. Learning objectives are used throughout auxiliary operator classroom in-
struction. Lesson plans are developed around the objectives. Instruc-
tion, reviews, and test questions are based on the objectives.

f. Learning objectives are not based on validated external criteria such as
job and task analyses. Learning objectives for classroom instruction are
based more on theory and design criteria than on operational criteria.

g. Test questions relate directly to the learning objectives of the course.
Test grades average from 85% to 98%. Many of the test questions do not
conform with optimum practices for measurement of achievement and for test
question construction. Analysis of test question answers is not routinely
performed to check validity of questions.

h. Written test security practices are scrupulously followed and firmly en-
forced.

i. The 11 month on-the-job training program is loosely structured around a
combination of individual study assignments and practical factor check-
offs.

j. There are no standards established for satisfactory accomplishment of OJT
checkoffs. This makes it difficult to assure that all trainees are per-p

b forming to the desired standard or to compare the performance of trainees
on different shifts.
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O k. There are no standards established for oral examination questions and
responses. These examinations are employed mainly in the 0JT phase of
training. Qualified operators who examine trainees during OJT have not
been trained in testing procedures or tech, jes for conducting 0JT. It

is important that these 'iMI-1 Operations Department personnel perceive
themselves as adjunct members of the TMI Training Department.

1. Job performance data is not systematically gathered and maintained in
personnel records for assessing the effectiveness of the auxiliary opera-
tor training program.

m. A formal and active retraining program exists. Auxili ary operators are
on a six shift rotation. Approximately one week in seven is used for
retraining.

1-3.5. Licensed Reactor Operator Training.

a. The three instructors assigned to TMI-1 licensed operator training main-
tain current SR0 qualification in the TMI-1 plant and meet the education
and experience requirements set forth :n the TMI Training Department
Administrative Manual. They have been assigned as TMI Training Department
instructors an average of five years. Two of the three instructors have
completed some college work and all three have high school diplomas.

b. The TMI-1 CR0 training program is based on regulatory requirements,
industry standards, .past practices, and the individual expertise and ex-
perience of competent individuals involved in developing and approving
the program. The content is not based on a systematic, plant-specific
analysis of tasks required to be performed by a TMI-1 CRO.

c. In the following subject areas, the TMI-1 course content and instruction
hours are consistent with or exceed the recommendations of INP0 guide-
lines:
(1) Reactor heat transfer and fluid flow
(2) Health physics
(3) Plant technology, systems and procedures
(4) Control room training
(5) Simulator training

O
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O d. In the following subject areas, the TMI-1 course content includes signi-
ficantly fewer hours of instruction than recommended by INP0 guidelines:
(1) Mathematics
(2) Reactor theory
(3) Reactor chemistry
(4) Materials science
In the following subject areas, the TMI-1 course content includes signi-e.

ficantly fewer documented hours of instruction than recommended by INP0
guidelines, but an additional undetermined amount of instruction is accom-
plished during OJT.

(1) Transient prevention, mitigation and response
(2) Plant experiences and modifications
(3) Administrative requirements for CR0

f. The 38 week TMI-1 program includes a total of approximately 1405 hours of
instruction as compared to approximately 1195 instruction hours in the
INP0 recommended program.

g. TMI-1 simulator and OJT course content includes the 13 plant evolutions
recommended by INPO guidelines to be performed or their performance simu-,

'

lated during OJT or simulator training.
h. The 0JT phase of training incluues many tasks which must be accomplished

by simulated performance during the present extended shutdown rather than
by actual performance as would be expected at a normal operational unit.
The TMI-10JT is not augmented by observation training at an operational
unit or other special training to compensate for the reduced opportunities
that trainees have to gain meaningful operating experience in the shutdown
plant.

i. The seven-volume Operator Training Manual, while usable, is of limited
value as a training document in its present form due to lack of currency,
conflicts with other descriptive material, verbiage, illegible illustra-

tions, and incomplete coverage of plant systems.
j. The pressure / temperature plot training program is innovative and effective

in its use of computer-aided instruction and the real time visual display
which duplicates the display provided for plant operation.

k. In general, most handout material used in the TMI-1 CR0 training program
is more like lesson plans or technical manual chapters than instructional

b material to promote trainee interaction or organize note taking.
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O i. oat instrectionei meteriei cens4sts of 22 checkeff sheets iisties indivie-
ual tasks to be accomplished and the required progress rate. Detailed
guides are provided for studying nine integrated plant operating proce-
dures. Detailed criteria are not provided for other tasks to guide study
by trainees and examinations by staff personnel.

m. Instructors competently explained system details and answered trainee
questions during three lecture presentations which were observed. In one
of these lectures, the instructor stated heat transfer equations without
an explanation to develop an understanding of the principles involved.
In another lecture the non-licensed operator instructor maintained poor
control of the combined class of CR0 and A0 trainees.

n. During the site visit, CR0 and A0 classes attended plant system lectures
as a combined group. Instructors and trainees commented that the dif-
ferent backgrounds and learning objectives of the two groups cause effec-
tiveness of the instruction to be reduced.

o. TMI-1 licensed reactor operator trainees are tested throughout the train-
ing program with a variety of oral, written and performance quizzes,
examinations and checkoffs.

p. Personnel interviewed were well indoctrinated on the absolute requirement
not to give or receive help on examinations. Examination security proce-
dures were observed to be followed without exception,

q. 'our of five CR0 trainees passed the February 1982 NRC written license
examination. The fifth trainee failed one section of the examination.
All five trainees passed the NRC oral license examination.

r. Licensed reactor operator job performance is not routinely evaluated,
documented, and maintained in personnel records.

s. Approved lesson plans in some stage of development are used for all class-
room instruction in the CR0 training program. About 51 of 64 lesson plans
used for CR0 training require upgrading to conform with present procedures
for lesson plan development and approval.

t. Training records of 15 trainees were reviewed and all records contained
required information on training attendance and test results. Some rec-

ords were filed by training session and not by individual trainee. The

retrieval of all training records on an individual is made time consuming
by this method of filing.

i
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O u. ceu Necieer hes ectee pos4t4veiy on recommendetions ene findiegs coecere-
ing training which are contained in reports of past investigations and
evaluations.

1-3.6. Licensed Senior Reactor Operator Training.

a. The TMI-1 SRO training program is based on regulatory requirements, past
practices, industry standards, and the individual expertise and experience
of competent individuals involved in developing and approving the program.
The content is not based on a systematic, plant-specific analysis of tasks
required to be performed by a TMI-1 SRO.

b. The 26-week TMI-1 SRO training program includes approximately 862 hours
of instruction as compared to 911 hours of instruction in the program
recommended by INPO guidelines.

c. The TMI-1 SR0 training program is consistent with or exceeds the content
recommended by INP0 guidelines in the following four of seven subject
areas:

(1) Specialized education - leadership / communication / analytical skills
(2) Adianced transient and accident analysis
'3) Plant operations - administrative requirements -

(4) Simulator training

d. The content of the TMI-1 program is less than the content recommended by
INP0 guidelines in the following three subject areas:
(1) Training in procedures and the bases for procedures (Administrative

procedures for maintenance and technical support; duties of load
system dispatcher)

(2) In-pl::r.t training (Instruction in evolutions and SR0 duties)
(3) Advanced electrical components and systems training

e. The 0JT for TMI-1 SR0 trainees is based on requirements for qualifying
personnel at operational units with normally expected operating and shut-
down periods. During the present extended TMI-1 shutdown, the 0JT phase
of the prograr.. has not been augmented with observation training at operat-
ing units or other special training to compensate for the reduced oppor-;

tunities trainees have to obtain meaningful operating experience ir, the
shutdown TMI-1 plant.
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f. TMI-1 OJT tasks do not include evolutions and operations to be conducted,
observed or simulated by SRO trainees as recommended by INPO guidelines.

g. Detailed criteria are not provided for satisfactory accomplishment of 0JT
tasks.

h. Nine of 24 lesson plans used for SRO training have objectives which re-
flect SRO level of knowledge requirements. The TMI Training Department
stated the remaining lesson plans are being upgraded to provide different
objectives for SRO training.

i. Two of four TMI-1 SR0 trainees passed the June 1982 NRC written license
examination.

j. Training records of two TMI-1 SR0 trainees were reviewed and found to
contain required information on training attendance and test grades.

k. The TMI-1 program description prerequisites for SR0 training permit satis-
fying experience requirements without having experience as a CR0 at TMI-1.
This experience prerequisite is not consistent with INPO guidelines which
recommend that an SR0 candidate have at least six months experience as a
CR0 at the unit on which the individual is training as an SRO. The INPO

guidelines provide for experience waivers on a case-by-case basis.

1-3.7. Licensed Operator Requalification Training.

a. The TMI-1 licensed operator requalification training program is now being
conducted for the first time in accordance with the present program

description. This program is based on and corresponds closely to the
*

requalification program recommended by INP0 guidelines. The TMI-1 program,

exceeds the INP0 program by including approximately 240 hours of instruc-
tion per year in the preplanned lecture series compared to the INP0 recom-
mended content of 100 hours.

b. The TMI-1 program requires attendance ct requalification lectures based
oa requalification examination grades and provides for excusing absence
from requalification training for up to one week per year. The INP0

recommendations and 10 CFR 55 Appendix A requirements specify lecture at-

tendance by all licensed operators.
c. The 10 CFR 55 Appendix A requalification program requirements provide for

systematic evaluation of licensed operator performance and the inclusion
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O of these evaluations in the records of requalification training. Evalua-
tions of licensed operator performance during simulator exercises have
been provided to the TMI Training Department by Babcock and Wilcox Company

but these evaluations have not been used as feedback on training program
effectiveness or included in training records. There is no program for
systematically observing and evaluating licensed operator performance and
competency on the job.

d. A review of 16 weakly requalification quizzes indicated that (1) there
was good agreement between the grading of quizzes and the answer key, (2)
most questions required recall of factual information and relatively few
questions tested diagnostic or analytical skills and (3) some of the same
questions appeared on both the original quiz and the makeup quiz taken by
individuals who failed the original quiz.

e. The first TMI-1 plant drill was conducted in August 1982. A program has

been established for conducting plant drills periodically.

1-3.8. Simulator Training.

a. The Babcock and Wilcox (B&W) nuclear power plant simulator has the capa-
bilities and characteristics to support effective initial and requalifi-
cation training of TMI-1 licensed operators.

b. The TMI simulator startup certification program course description for
replacement TMI-1 CR0 trainees includes in the course schedule 13 of the
27 exercises recommended by INP0 guidelines. As noted below, most of

the 27 exercises are actually accomplished during training. The TMI-1
program description includes additional exercises not included in INP0
guidelines.

c. Training records for a TMI-1 CR0 trainee documented the performance of 22
evolutions of the 27 recommended by INPO guidelines. Of the remaining
five evolutions which were not documented, two cannot be simulated realis-
tically and one was accomplished without being documented. Other exer-
cises were accomplished in addition to the exercises recommended by INP0
guidelines.

d. The TMI-1 CR0 simulator training program includes 60 hours of direct
interaction with the simulator control panel and 60 hours of classroom

i
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O iectures on see3ects essocieted with simeietor exerc4ses. Th4s is con-
sistent with INPO guidelines for qualification programs at operational
units. Additional simulator training is not provided for TMI-1 personnel
to compensate for the reduced opportunity trainees h&ve to obtain meaning-
ful operating experience in the TMI-1 plant which has been shutdown since
1979.

e. The TMI-1 SRO simulator training program includes 40 hours of simulator
exercises and 40 hours of associated classroom lectures. This program
significantly exceeds the INPO recommended program of 16 hours of simu-
lator exercises. The TMI-1 SR0 program includes 22 of 27 exercises in-
cluded in the INP0 program. Two of the remaining five exercises cannot
be simulated realistically. The TMI-1 program also includes additional
exercises not included in the INP0 program.

f. The TMI-1 licensed operator requalification simulator training program>

includes 20 hours of simulator exercises and 20 hours of associated class-
room lectures. This program exceeds the INP0 recommended program of at
least 20 hours of simulator exercises. All 35 normal and abnormal or
emergency plant evolutions recommended by INPO guidelines for inclusion
in simulator training are included in the TMI-1 program. A review of
sample simulator exercise sheets indicated there is close agreement
between reactivity manipulations and plant evolutions actually accom-
plished at the plant or simulator and those recommended by INPO guidelines
and set forth in the NRC (H.R. Denton) letter of March 28, 1980.

g. A simulator training audit team of GPU Nuclear management personnel was
formed and members visit the simulator to monitor training of TMI-1
personnel.

h. Not all B&W simulator instructors who train TMI-1 personnel are SRO
qualified or certified on the simulator.

i. B&W instruction of TMI-1 personnel at the simulator is not supported with
consistent use of lesson plans, drill guides, trainee handouts, and leg-
%1e training aids.

j. B&W test grades and operational evaluations of TMI-1 trainee performance
during simulator training are forwarded to the TMI Training Department,
but these evaluations are not included in training records at TMI.

O
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O k. GeV Necieer steted e fuli scene reniice simeietor is pienmee for insteiie-
tion at TMI. The specifications to be included in the request for bid

are being reviewed in GPU Nuclear. The request for bid is expected to be
issued in the near future.

1. A basic principles trainer (BPT) or concept simulator is under contract
and is planned for installation at TMI in late 1982.

GPU Nuclear has acted positively on recommendations and findings concern-m.

ing simulator training which are contained in reports of past investiga-
tions and evaluations.

1-3.9. Radiological Controls Technician Training.

a. The TMI Training Department program for initial training of TMI-1 RadCon
technicians is being rewritten to comprise a 15 week classroom phase con-
sisting of 11 weeks of instruction in mathematics and basic radiological
controls principles followed by four weeks of TMI-1 plant systems and
procedures +, raining. The initial training course for IMI-1 RadCon tech-

p% nicians was last conducted in late 1981.
J

b. A review of the RadCon technician initial training program currently under
preparation shows close conformance in all important content areas with
the INPO guidelines published in February 1982.

c. RadCon technicians assigned to THI-1 shifts participate in the technician /
foreman cyclic training program with each shif t and spend approximately
one week out of every six weeks on cyclic training. The TMI-1 cyclic
training program meets the recommendations of INP0 guidelines for continu-
ing training of RadCon techniciant

d. Six RadCon technicians were observed performing detailed job, tasks. All
followed prescribed procedures in the successful performance of the job
tasks.

e. RadCon test questions relate directly to the learning objectives of the
courses. Test questions in general do not conform to optimum practices
for the measurement of achievement and for question construction.

f. RadCon technician training is organized differently from other training
of TMI-I personnel. The TMI Training Department Administrative Manual
states that RadCon training is conducted under the direction of and coor-

0- dinated with the Radiological and Environmental Controls Division. Other
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O treinie9 of 1MI-1 personeei is comeected uneer the e4rection of the TMI
Training Department and is coordinated with the applicable TMI-1 plant
department.

g. There are no RadCon laboratories at the TMI Training Center. All RadCon

laboratory training is accomplished in facilities at the plant. GPU

Nuclear reported there are plans to include laboratory training facilities
in an addition to be constructed about 1984 at the TMI Training Center for
the replica simulator.

1-4. PRINCIPAL CONCLUSIONS AND DISCUSSION. The conclusions drawn from the prin-
cipal findings are presented in this Report Summary. Detailed conclusions drawn
from all the findings in each assessment area are presented in sections 4 through
12 of the Assessment Report.

As an introduction to individual conclusions, it is an important overall conclusion
that GPU Nuclear has made significant progress in the past three years to expand
the TMI training capability and to improve the quality of TMI-1 training programs.
As examples of this progress, the TMI training staff has been inc'reased from 7 to
55; temporary trailers have been replaced with a modern training center; initial
RadCon technician classroom training which was non-existent in 1979 is now being
expanded from 11 to 15 weeks; plant personnel are organized in six shifts with
classroom retraining and requalification taking place during one week out of every
seven weeks; and a basic principles trainer is under procurement. These examples

are evidence that GPU Nuclear has committed significant resources and management
*

attention to training.

However, it is also an important conclusion that along with the substantive improve-
ments made in TMI training, certain inadequacies have been allowed to exist - some
documentation is outdated, feedback is informal, systematic planning has not been
documented, and some needed procedures have not been written. As examples of these
conditions, on occasion personnel have been assigned to teach without completion of
instructor training or formal certification; a small number of departures from the
approved program description have been made in conducting a course; some training
actually accomplished is inaccurately described in an outdated program description;

O

1-29



1

|

O effective contiaeieo eeveanment for instructors is not in piece; severei conmets
exist in descriptions of responsibilities and functions in organization charts and
manuals; OJT is accomplished without detailed criteria for instruction and testing;
and instruction is not based on a systematic analysis of job requirements.

Conclusions drawn from the principal findings in the Report Summary and presented
in the following sections ara grouped in five broad categories:

a. Criteria Based Training Methods
b. Organization
c. Training Del'.ary.

d. Training Content
e. Examination Security

Because of the summary nature of the conclusions and recommendations that follow,
there is not a direct correspondence between the findings and the conclusions and
recommendations. Detailed conclusions and recommendations which are related to
individual findings are contained in each section of the Assessment Report. Fur-

ther, recommendations in this Report Summary are made only where change is con-
sidered desirable.

1-4 .1. Criteria Based Training Methods. Included in this category are conclusions
on the use of criteria or standards to determine training content and to establish
criteria based methods and procedures for the design, development, delivery and
evalu:, tion of training.

a. The TMI Training Departinent has made substantial progress in establishing
and using criteria based training methods and procedures. Lesson plans

formerly were non-standardized and thus quality control was difficult and
limited. In establishing a standard format and review criteria for lesson
plans, this critical element of a technical training program has been im-
proved. By instituting the development of training objectives for lesson
plans, instruction and testing can be more systematically prepared and
evaluated. The use of objectives is a simple and effective means to
enhance the learning process. Much of the procedural mechanism is in

O 9 ece now to work ith deteiied eed specific ;ob performence criterie es1

this information becomes available from INPO and TMI efforts.
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b. As presently configured, TMI-1 training programs are internally consistent
but not systematically validated against objective criteria based on job
performance requirements. Objectives are developed; instruction is based
on objectives and tests measure mastery of objectives. However, unless

the development of objectives is based on a systematic analysis of job
requirements, its validity is a matter of opinion and this is an inap-
propriate measure of adequacy. The current non-job-related testing prac-
tices which use subjective criteria would also be hard to defend against
an Equal Employment Opportunity (EEO) challenge.

c. The lack of validated job related criteria also makes it difficult to

provide appropriate structure for the on-the-job (0JT) phase of training.
0JT should be structured in response to established criteria in order to
assure consistent performance by trainees and examiners. At present,

standards for successfully accomplishing 0JT tasks are established to a
great extent by individual shif ts and this causes variability in stand-
ards.

d. Accepted criteria for test item construction and subsequent analysis are
not being uniformly applied in the development of test items to measure
level of achievement. Test items are not regularly analyzed after use.
Such post-hoc analysis or item analysis should be used to ioentify invalid
test items, areas of trainee weakness and/or instructional inadequacy and
trainee collusion. There are also accepted criteria for development,
administration, and analysis of oral test items and performance check-
lists. These criteria are not being systematically applied in the areas
of oral testing and performance checklists.

1-4.2. Organization. Over the past three years, GPU Nuclear has assembled a well
qualified and responsive TMI Training Department. The number of training staff

personnel has been increased from seven to 55. The organization of the TMI Training
Department is sound, with capable persons in key positions. As in any other organi-
zation which 'has grown rapidly, there are areas where improvement is desirable.
These problem areas are mainly caused by insufficient or inappropriate structure in
the organization.

a. The placement of the TMI Training Department in the GPU Nuclear organiza-
~J tion with the Manager Plant Training TMI reporting to the Vice President
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J Nuclear Assurance through the Director Training and Education provides

appropriate high level corporate visibility and direction for the training
function. In this position, the TMI Training Department is responsive to
the training needs of TMI-1 departments, but retains the flexibility to
allocate its resources between TMI-1 and TMI-2 as necessary.

b. An important conclusion in this area is that the training organization
functions satisfactorily to provide a variety and quantity of training

J services.
c. There is a lack of structured procedures for feedback of information on

training effectiveness from departments which use training services to the
TMI Training Department which furnishes these services. This is partly

due to management / union agreements which restrict job performance evalua-
tions of bargaining unit employees and partly due to dependence on in-
formal means such as regularly scheduled meetings. These meetings are
valuable forums for exchange of information, but they lack the structure
to ensure that complete feedback is provided to the TMI Training Depart-
ment.

p d. A certain amount of disorder exists in official documentation practices.
'''

Some documents, such as training program descriptions, are closely con-
trolled and promulgated with authorizing signatures and dates. Others,
such as the corporate goals statements and various organizational charts
furnished to the assessment team are undated and not visibly approved.
Some aspects of actual organizational relationships, communication chan-
nels and feedback loops had to be inferred during the assessment from in-
terviews and other observations rather than being formally and explicitly
laid out in documentation.
An objective and systematic analysis of TMI-1 training program effective-e.

ness based on job performance was not possible because job performance is
not routinely evaluated and there is no formal system to feed back train-
ing effectiveness information from departments which use training services
to the TMI Training Department. However, there are the following indica-
tions of training effectiveness in the programs assessed:
(1) Test grade averages were 85%-95% on TMI Training Department tests re-

viewed. These tests measure mastery of TMI Training Department
training objectives.
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V) (2) Management personnel in departments which use training services

commented favorably about the effectiveness of training provided.
(3) Four of five licensed reactor operator trainees passed the February

1982 NRC license examination.

(4) Two of four licensed senior reactor operator trainees passed the
June 1982 NRC license examination.

1-4.3. Trainino Delivery. The training delivery capability of the TMI Training
Department has been improved substantially in the past three years. The present

staff of 55 instructors and training s'.*pport personnel is adequate for present and
expected training loads in the areas assessed. The modern training center with
over 16,000 square feet of space for classrooms and training offices, together with
training facilities on site, are adequate for present needs. GPU Nuclear stated
there are plans to build an addition at the training center for laboratory and
maintenance training facilities. This addition vill also house the full scope

replica simulator which GPU Nuclear stated is planned for procurement. A basic
principles trainer is under procurement and is scheduled for installation at TMI

O '" '*'* 1982.

a. The motivation of instructors and support staff was observed to be excel-
lent. Instructors are qualified to teach technical subjects competently.
Observed instruction in some academic subjects lacked fully developed
explanations of basic principles which could be supplied by instructors
with appropriate degrees and engineering experience.

b| Licensed operator instructors maintain their SR0 qualification in the

TMI-1 plant. This includes working two shifts per month in the plant.
However, their long assignment as instructors (4-7 years) and comparative
lack of close contact with plant operations can degrade their effective-
ness. The temporary assignment of two experienced shift supervisors to
augment the licensed operator instructors during a high training load
period in early 1982 provided current, authoritative expertise on the
plant.

c. Training delivery is not adequately supported by present TMI Training
Department instructor development and qualification practices. A system-

p atic analysis has not been conducted of specific instructor duties and
G
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b) requirements for training. Instructors are informally certified as ready
to teach by use of unspecified criteria. Instructors are not required to
complete the 40-hour initial instructor development course before being
assigned to teach. Criteria have not been established for training of OJT
instructors and examiners in operator training programs. Current advanced
instructor development courses have significantly less content than recom-
mended by INPO guidelines.

d. The TMI-I plant is employed effectively in the training process for tours,
system tracing, demonstrations, walk throughs, and checkoffs. There is
frequent interaction between TMI Training Department instructors and
trainees outside formal classes for extra instruction, counseling, and
answering questions,

e. Training programs are implemented using approved program descriptions.
Several courses are in development and others are being conducted for the
first time or have recently been conducted for the first time Experience

gained in the conduct of these courses should be used to develop course
modifications.

O f. Appropriate types of instructional materials are used in the delivery
V

of training, but the quality of this material is not uniformly high.

Approved lesson plans in some stage of development are used for all class-
room instruction. Class handout material frequently contains illegible
drawings and verbiage of little importance to trainees. The Operator

Training Manual is of limited usefulness due to conflicts with other

descriptive material, redundancy, poor quality illustrations, and incom-
plete coverage of plant systems.

g. Although there are major differences in control room arrangements and
some differences in systems, the B&W nuclear power plant simulator at
Lynchburg, Virginia has capabilities and characteristics necessary for
effective training of TMI-1 licensed operators. The types of exercises
included in simulator training provided by B&W under contract to GPU
Nuclear are in close agreement with types of exercises recommended by INP0
guidelines. This training is routinely monitored by GPU Nuclear manage-
ment personnel. There are several areas which could be improved in the
administration and delivery of simulator training:
(1) The TMI Training Department training program description for TMI-1

replacement CR0 training should be changed to accurately describe
the training provided.
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O <2) saw simeletor instrectors who trein TMI-1 Personne, shoeid eii be sa0
qualified or certified on the simulator.

(3) Instructional practices should always include use of lesson plans,
drill guides and legible training aids.

(4) Evaluations of trainee performance should be included in training
records.

(5) Exercise summary sheets should accurately list all exercises per-
formed during simulator training.

1-4.4 Training Content. The scope of work for the assessment included a compari-
son of the technical content of TMI-1 training programs with applicable INP0 guide-
lines. INP0 document "The Accreditation of Training in the Nuclear Power Industry,"
May 1982 notes that INP0 training and qualification guidelines are based on best
industry practices and that judgment must be applied in determining whether a train-
ing program meets the INPO criteria. Such judgments have been made in this assess-

ment and in some cases such as licensed reactor operator training, general employee
training and auxiliary operator training, not all recommendations contained in the
INPO guidelines were considered appropriate for TMI-1 training programs. The INPO

document further suggests that ultimately the content and depth of training programs
should be determined systematically based on an analysis of the knowledge and skills
required for the job position which the trainee will occupy. This subject is dis-
cussed under Criteria Based Training Methods. Lacking a systematic analysis, how-
ever, the INPO guidelines are considered the best reference for measuring training
content. Training content was also examined for conformance with regulatory re-
quirements and industry standards where applicable.

a. TMI-1 training program content conforms with regulatory requirements and
industry standards.

b. In the areas assessed, TMI-1 training program content is, overall, con-
sistent with INP0 guidelines. Exceptions to this conclusion are noted

separately. The TMI-1 licensed operator requalification training program
promulgated in July 1981 is based on and is in close agreement with cor-
responding INP0 guidelines promulgated in October 1980. Other promulgated

'

TMI-1 training programs predate applicable INP0 guidelines or were promul-
gated shortly af ter the INPO guidelines became available. These programs
have not been revised to conform closely with the INP0 guidelines.
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O c. Although the content of the TMI-1 auxiliary operator training program is
consistent with the total content of the three phases of the INPO guide-
lines, the TMI-1 program provides 39 weeks of classroom instruction first,
followed by 11 months of OJT. Successful completion of this training
results in qualification as an Auxiliary Operator-A. Educational subjects
including mathematics, physics, chemistry, and reactor theory are pre-
sented at the beginning of the TMI-1 training program at a level which
exceeds auxiliary operator job requirements. However, this material is

relevant for the auxiliary operator who progresses to licensed reactor
operator training 2-3 years after receiving the auxiliary operator aca-
demic instruction. The INP0 recommended program divides the total class-

room instruction and OJT into phases of classroom instruction followed by
OJT which lead to intermediate level qualifications before the trainee
becomes a fully qualified auxiliary operator,

d. There are deficiencies in content, study guidance and specific eveluation
criteria for task checkoffs and oral examinations included in on-tne-job
training programs for licensed and non-licensed operators,

e. The initial training program for TMI-1 licensed reactor operators lacks
sufficient content in the following subjects:
(1) Mathematics
(2) Reactor chemistry

(3) Materials science
This conclusion is based on an evaluation of content differences between
the TMI-1 program and the INP0 recommended program.

f. The initial training program for TMI-1 licensed senior reactor operators
lacks sufficient content in the following subjects:
(1) Training in procedures and the bases for procedures (Administrative

procedures for maintenance and technical support; duties of load
system dispatcher)

(2) In plant training (Instruction in evolutions and SR0 duties)
(3) Advanced electrical components and systems training
This conclusion is based on an evaluation of content differences between
the TMI-1 program and the INPO recommended program.

g. The TMI-1 training programs for licensed operators are based on criteria
for training personnel at a unit which has received an operating license.

k Although this is the status of TMI-1, the plant has remained shutdown for
|
|
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O 3s yeers wh4c8 mey be en4 ee for e pient with en operetseg license. The9

shutdown status has reduced the opportunities for trainees to gain mean-
ingful operating experience during OJT. Additional training has not been
provided to compensate for the reduced effectiveness of OJT in the shut-
down plant. This condition warrants an analysis of the impact of the -
long shutdown on the effectiveness of TMI-1 OJT.

1-4.5. Examination Security. The subject of examination security has received
close and continuing GPU Nuclear management attention. The assessment inspected

this area closely by interviewing staff personnel and trainees, observing security
practices, and reviewing relevant documentation.

a. GPU Nuclear and TMI Training Department examination security procedures
and actual practices are effective in maintaining the integrity of exami-
nations.

b. Procedures have not been established to check for collusion in examination
answers.

c. The present assessment determined that examination security is handled
well and personnel concerned are aware of their responsibilities. How-

ever, a review of documentation indicated that while responsibility for
examination administration is assigned at a managerial level, specific
responsibility for examination security is not assigned at this level.

1-5. RECOMMENDATIONS. The recommendations included in this Report Summary are
substantive recommendations from the Assessment Report but may be stated differently
than the more specific recommendations included in each section of the Assessment
Report. Recommendations are made in the broad areas of Criteria Based Training
Methods, Organization, Training Delivery, Training Content, and Examination Secur-
ity. The following categories are established to prioritize the importance of

recommendations presented in this Report Summary:

a. Category 1 - Recommendations which deal with new efforts to remedy a void
or gap in TMI-1 training.

Recommendations which deal with improvements in existingb. Category 2 -

training programs and practices.

O c. Ceteoory 3 - Recommeedetiees which dee, with improvemeets ie treieimo
organization, documentation and administration.
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! C 1-5.1. Criteria Based Training Methods.

a. Upon receipt of the INP0 generic job and task analysis for each plant
position, complete the analysis by . ] king it plant specific for TMI-1.
Rewrite learning objectives based on the validated knowledge and skills
produced in the plant specific analysis. Reorganize applicable training
programs and lesson plans based on the new learning objectives. Using the
job performance measures developed for each position, construct new eval-
uation instruments such as tests, performance demonstrations and on-the-
job training checklists. This is a category 1 recommendation.

b. Identify key personnel who will be involved in supervising and producing
the plant specific job and task analyses. Provide the necessary training
to these key individuals so that the work can be performed correctly and
in a timely manner. The INPO Training and Education Division may be able
to offer assistance and advice in this regard. This is a category 1
recommendation.

c. For those non-licensed operator, technician and maintenance positions for
n which INP0 job and task analyses will not be ready soon, learning objec-
U tives that are being written or modified should be constructed in the

context of job relatedness. This is a category 2 recommendation.
d. Promulgate guidance procedures for composing written, oral and performance

tests based on the best accepted practices in th:. field of test develop-
ment and administration. Rewrite tests based on the procedures adopted.
Routinely perform test item analysis to detect invalid questions, areas of
learning or teaching difficulties and trainee collusion. This is a cate-
gory 2 recommendation.

Promulgate guidance procedures for the development and quality assurancee.

of various types of instructional material such as trainee handouts, over-
head transparencies, system and equipment diagrams, and training manuals
to ensure that the instructional quality is adequate and that each item
serves its intended function appropriately. This is a category 2 recom-
mendation.

1-5.2. Organization.

a. Establish a formal training feedback system to measure training effective-p
d ness. This system should. include reports on job performance problems and

job performance evaluations. This is a category 1 recommendation.
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O b. esteblish edministretive proceeeres wnich wiii insere thet eii officiei

documents relating to training are properly authenticated, dated, dis-
tributed, and periodically reviewed and updated as necessary. This is a
category 3 recommendation.

' 1-5.3. Training Delivery.

a. Increase the emphasis on iistructor development by promulgating instructor
i

certification criteria and by expanding existing programs to provide more
effective initial and continuing development of instructors. This is a
category 2 recommendation.

b. Increase current plant expertise in the TMI Training Department by estab-
lishing a program for rotating experienced operations personnel into in-
structor assignments. This is a category 2 recommendation.

c. Arrange with B&W to upgrade the quality of instruction provided tc TMI-1
personnel during simulator training. These measures should require use
of SR0 qualified or simulator certified instructors, lesson plans, drill
guides, trainee handouts, at:d legible training aids. This is a category 2

O reco==emoetica.

1-5.4. Training Content.

a. Restructure the TMI-1 auxiliary operator training program to incorporate
the three phases of training recommended by the INP0 guidelines. Phases

,

1 and 2 of the INP0 recommended training should be provided to all auxil-|
i

1ary operator trainees. Phase 3 of the INP0 recommended program should be'

provided to those auxiliary operator trainees who have the potential and
motivation to become CR0 trainees. A new phase 3 should be developed
based on specific job requirements for those trainees who will remain

! auxiliary operators. This is a category 2 recommendation.
l b. Increase content of the TMI-1 licensed reactor operator training program

in the subject areas of mathematics, reactor chemistry, and materials
; science. Consider the recommendations of INPO guidelines in modifying the

content of this program. This is a category 2 recommendation.
c. Increase content of the TMI-1 licensed senior reactor operator training

program in the subject areas of administrative procedures for maintenance
.

I
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() and technical support, duties of load system dispatcher, 0JT instrutw.un
in evolutions and SR0 duties, and advanced electrical systems and com-
ponents. This is a category 2 recommendation.

d. Upgrade on-the-job training by developing job based objectives, providing
criteria for conducting checkoffs, providing study guides for OJT tasks,
standardizing training among shifts, and delineating procedures for con-
duct of OJT by operations personnel. This is a category 2 recommendation.

e. Examine the impact of the extended plant shutdown on the ef fectiveness
of on-the-job training for TMI-1 licensed operator trainees. Augment

present 0JT as necessary with training such as observa'. ion training at
an operating plant, additional simulator training or a structured program
of training during the startup and test program. This is a category 1
recommendation.

1-5.5. Examination Security,

a. Assign specific responsibility for examination security at a managerial

{} level to enhance continued diligence in this area. Assigned duties should
include spot checking security practices, periodically reviewing security
procedures, and receiving reports on analysis of test answers for collu-
sion. This is a category 3 recommendation.

i
l

|
:
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V SECTION 2 i

INTRODUCTION

2-0. INTRODUCTION. This section outlines the background and purpose of the assess-
ment, the scope of work, Data-Design Laboratories' qualifications to perform the
work, and the organization of the report.

2-1. BACKGROUND. The GPU Nuclear Corporation's Three Mile Island Unit 1 (TMI-1)
nuclear power plant near Middletown, Pennsylvania has remained shutdown since the
March 28, 1979 accident at nearby Three Mile Island Unit 2 (TMI-2). In an August 9,
1979 Order and Notice of Hearing, the Nuclear Regulatory Commission directed that
TMI-1, which was undamaged by the accident, remain shutdown until hearings could be
conducted by an Atomic Safety and Licensing Board. The hearings would determine
whether there is reasonable assurance that the facility could be operated without
endangering the health and safety of the public considering accident recovery opera-
tions in progress at TMI-2. On July 27, 1982 the Board issued a Partial Initial

Decision (Reopened Proceeding) which concluded that the issues in the proceeding

q reopened by the Board's Order of September 14, 1981 have been resolved in favor of
V restarting TMI-1.

One outcome of investigations into the THI-2 accident was recognition of the need to
improve significantly the training of nuclear power plant operators at TMI and

throughout the nuclear utility industry. Activities to improve training at TMI
began in the summer of 1979. In 1981, the determination that some TMI-1 operating
personnel had cheated on the April 1981 NRC license examinations and on some exami-
nations administered by GPU Nuclear identified a need to further review and improve
the TMI-1 training program with emphasis on testing and evaluation practices.

Also relevant as background to this report is the formation of the Institute of

Nuclear Power Operations (INP0) in late 1979 as a direct response by the nuclear
utility industry to the THI-2 accident. This non profit organization was estab-
lished by the nation's nuclear utilities to promote high standards of excellence

for operating nuclear power plants. Consistent with this function, INPO is estab-

lishing quality training standards in two phases. In the first pnase, INPO devel-

oped guidelines for training plant personnel based on the best programs and prac-
tices in the nuclear industry. These guidelines have been published and distributed

2-1
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Qq to member utilities for their use in developing or modifying their training pro-

grams. Although limited experience has been accumulated in the application of the
guidelines, they represent best industry practices and for this reason were used as
a comparison reference in conducting this assessment. In the second phase, INPO is
developing a model training program for plant personnel based on a comprehensive and
systematic analysis of training and education needs. In this program, the process
of job analysis identifies all tasks performed by job incumbents. The process of-
task analysis identifies all knowledge and skills required to properly perform 'the
tasks of a job. These analyses provide the basis for determining training require-
ments for plant personnel.

As of spring 1982, job analyses have been completed for the following five plant
operating positions and the more detailed task analyses are in progress for posi-
tions a, b and c:

a. Shift supervisor
b. Senior control room operator
c. Control room operator

th d. Plant equipment operator
e. Shift technical advisor

Job and task analyses are also scheduled and in progress for maintenance and tech-
nical positions.

.

The industry-wide job and task analysis project will produce a comprehensive train-
ing data base which will aid utility personnel in designing, developing, and im-
proving their training programs. The procedures, forr, and computer software used
for the industry-wide analysis will be made available by INPO for use by utility
personnel in performin'g plant-specific analyses which are necessary to supplement
the INP0 generic analyses. The first INP0 products are expected to be distributed
in late 1982.

In June 1982 GPU Nuclear contracted with Data-Design Laboratories to conduct an
independent assessment of selected TMI-1 training programs including operator train-
ing programs.

2-2. SCOPE OF WORK. The scope of work as set forth in GPU Nuclear contract No.
190069 is quoted as follows:

2-2
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O "Contrector sheii provice en ineeneneent essessment of tae TNI-10nerator Treinino
Program. The scope of review shall be as follows:

-- Auxiliary (or equipment) operator training, licensed reactor operator
training, licensed senior reactor operator training, radiological control
technician training and general employee training including requalifica-
tion training for these categories.

-- The technical content of these training programs and a comparison with
INP0 guidelines.

-- The administration and delivery of the training programs, including ef-
fectiveness of organizational structures, modes of teaching (e.g. , self-
study, video tape, lecture-discussion, plant tour, etc.), on-the-job
training organization and effectiveness, simulator training preparation
and delivery, measurements of student knowledge level.
Assessment of the results of the training program, including job perform---

ance, mock NRC exam and NRC extm performance and drill performance as
available."

2-3. DATA-DESIGN LABORATORIES' EXPERIENCE. Data-Design Laboratories is a diver-
sified, technology oriented company which provides engineering services and engi-
neered products to the defense, communication, electronics, power conditioning and
life support industries. The Company's annual report for corporate fiscal year 1981
is provided in Volume 2, Section 2. Data-Design Laboratories has over 23 years
experience in the design, development, delivery, and evaluation of complex technical

*

training programs mainly in support of U.S. Navy strategic weapons systems. Train-
ing products and services contributed approximately $18 million to Data-Design's
total sales of over $72 million in corporate fiscal year 1982. Some representative

Data-Design customers and the training services provided to them are:

a. U.S. Navy Strategic Weapons Systems Proiect Office, Washington, DC. Data-

Design has maintained a contractual relationship with this customer for
over twenty years. During this time, Data-Design has (1) participated in
training system design, and developed criteria for the organization, man-
agement, delivery, evaluation, and maintenance of training programs, (2)
developed training requirements by task analyses performed on hardwareg

V
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O systems stiii eeder development, (3) deveioped specificet4ons for cur-
ricula, (4) developed curriculum materials, (5) designed a training evalu-
ation feedback system for personnel and training programs, and (6) per-
formed modifications to the programs.

b. Institute of Nuclear Power Operations (INP0), Atlanta, Georgia. Two Data-

Design employees with nuclear power and instructional technology experi-
ence are assigned on loan at INP0 to participate in the industry-wide job
and task analysis effort. A third employee with nuclear power engineering
experience is participating in the INP0 construction project evaluation
effort.

c. U.S. Naval Personnel Research and Development Center, San Diego, Califor-
nia. Data-Design designed and developed a self paced, structured on-the-
job training and qualification program for main propulsion plant operators
on board an a6 craft carrier. OJT and qualification packages were pre-
pared for fourteen separate watch stations. This project included the
development for each watch station of (1) instructional objectives, (2)
watch station oriented training material including simplified schematic
diagrams of systems and equipment, equipment and component descriptions
covering the function, purpose and operation of each system or equipment
assigned the watch station, (3) study assignments and written drill
guides, (4) practical factor demonstrations, and (5) qualification check-
off lists.

d. Wright-Schuchart-Harbor /Boecon Corporation / General Energy Resources, Inc.

(WBG),Ripland, Washington. Data-Design provided training support for
WBG, a major piping and mechanical contractor at a nuclear power plant
construction site. This five-month effort began during the period a
stop-work order was in effect. The support included managing training
while contractor personnel were being organized to assume this function,
instructing construction workers in job procedures, upgrading instruc-
tional material, and insuring that various categories of workers received '
required training. The Data-Design effort contributed directly to resump-
tion of safety-related work near the end of the contract.

e. U.S. Naval Sea Systems Command, Washington, DC. Data-Design is currently
developing two formal training courses on the operation and maintenance of

q shipboard air conditioning and refrigeration systems. The development for
U each course consists of (1) task analysis including development of ter-

minal and enabling objectives, (2) curriculum outline, (3) instructor's
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O guides, (4) student's guides, (5) training aids such as viewgraphs and
slides for specific lessons, (6) a bank of test questions, and (7) part
task trainer specifications.

f. Charleston Naval Shipyard, Charleston, South Carolina. Data-Design devel-
oped a training requirements plan which was used to plan and support the
shipyard's first major overhaul of a nuclear powered strategic weapons
system submarine. The Data-Design effort included (1) analysis of the
submarine's work package to determine specific shipyard tasks, (2) deter-
mination of shipyard personnel capabilities to accomplish identified
tasks, (3) definition of required training for each group of personnel,
(4) analysis of training options, including source of training, scheduling
efficiencies and cost effectiveness, and (5) development of a training
requirements plan showing required training and all necessary data to
accomplish the training.

g. U.S. Army Sional School Ft. Gordon, Georgia and U.S. Army Ordnance School,
Aberdeen Proving Grounds, Aberdeen, Maryland. Data-Design developed sol-
dier's manuals and skill qualification tests for these U.S. Army schools.

(q Development of the soldier's manuals included job task analyses to obtain
/

relevant data, verification of tasks, and establishment of the standards~

of performance and task criticality. Skill qualification tests were pre-
pared using a development plan to analyze each task. Administration
guides, scoring booklets, and performance certification components were
developed. Additionally, decision measurement system (DMS) sets were
developed relating to troubleshooting tasks. The DMS provides a means of

evaluating mental skills involved in troubleshooting by presenting simu-
lated situations in written and graphic form rather than requiring inser-
tion of faults into actual equipment.

h. Association of Boards of Certification, Ames, Iowa. Data-Design validated
task analyses for sixteen jobs which require certification of job incum-
bents. These jobs are in the areas of water treatment, water distribu-
tion, wastewater treatment, and wastewater collection at water and waste-
water facilities. The effort involved the close interaction of instruc-
tional technologists from Data-Design and subject matter experts from
various water and wastewater facilities in the United States and Canada.
The validated task analyses which were produced are used in developings

certification tests and training materials.
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ducted a series of workshops for supervisory personnel in the telephone
company. These workshops produced task analyses on eight different tele-
phone industry crafts plus content-validated tests based on the task

analyses. The procedures derived during these workshops yielded the docu-
mentation to support Equal Employment Opportunity Commission requirements.

2-4. ORGANIZATION OF THE REPORT. Section 1 of the report has been prepared as a
stand alone Report Summary which provides information on the background and assess-
ment methods before highlighting the principal findings, conclusions and recommen-
dations. These are based on the complete findings, conclusions and recommendations

1

included in the section on each assessment area. The broad recommendations pre-
sented in the summary are prioritized in three categories. The detailed recommenda-
tions included in the section on each assessment area are not prioritized. The

introduction of Section 2 is followed by Section 3 which describes the assessment
approach, schedule and phases, and the Data-Design and consultant personnel who
participated in the effort.

' The complete findings, conclusions and recommendations in each assessment area are
presented in Sections 4 through 12 of the Assessment Report. These sections are
titled as follows:

Section 4 - Training Organization and Administration
Section 5 - Instructor Development Program
Section 6 - General Employee Training
Section 7 - Auxiliary Operator Training
Section 8 - Licensed Reactor Operator Training
Section 9 - Licensed Senior Reactor Operator Training
Section 10 - Licensed Operator Requalification Training
Section 11 - Simulator Training
Section 12 - Radiological Controls Technician Training

The complete report consists of the Assessment Report, Volume 1, Sections 1-12
and the Supporting Material, Volume 2, Sections 2-12.
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O SECTIO" 3

ASSESSMENT METHODS

3-0. INTRODUCTION. Prior to commencement of data collection and analysis, Data-
Design Laboratories submitted for the approval of GPU Nuclear an assessment plan
which included the assessment approach and methods, a schedule and phases of per-
formance, composition of assessment teams, and organization of the report.

3-1. SCHEDULE AND PHASES. The assessment consisted of the following schedule and
phases:

June 7-18, 1982 Develop assessment plans; research back-
ground information.

June 15-18, 1982 Collect data on training of TMI-1 per-
sonnel at B&W simulator, Lynchburg,
Virginia.

June 21-July 2, 1983 Collect data on TMI-1 training programs
at Three Mile Island, Middletown,
Pennsylvania.

July 2-September 9, 1982 Analyze data and write report. Prelimi-
nary findings were reviewed for factual#

accuracy and discussed with GPU Nuclear

at Three Mile Islard August 17-20, 1982.

3-2. COMPOSITION OF ASSESSMENT TEAMS. Six Data-Design personnel, Mr. J.H. Biddick,
Mr. D.S. Boyd, Mr. A. K. Loposer, Mr. J. E. Malloy, Dr. P.C. Manning, and Dr. M.A.

' Rhein were organized in three teams to collect and analyze data in assigned func-
tional areas of the assessment. Each team consisted of an instructional technolo-
gist and an individual with professional level engineering plant operating experi-
ence. The instructional technologists are Data-Design employees with extensive
experience in such areas as instructional systems design; instructional modeling;
task analysis; analysis of training objectives; design, development and production
of training programs, training materials and self paced instructional materials;
criterion-referenced job specific test item writing and interpretation of test

results; and training evaluation and feedback systems. The instructional technolo-
gists have advanced degrees in the following disciplines: Ph.D. , Curriculum and

3-1
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U Instruction; Ed. D. , Research Methodology and Statistics; M. A. , Experimental Psy-
chology. The other. members of each Data-Design team possess extensive experience
in the U.S. Navy as engineering and commanding officers of nuclear and convention-
ally powered submarines and surface ships and in the management and suoervision of
nuclear power training and other technical training programs. The Data-Design
personnel were assisted in their data collection efforts on site by the following
consultants who provided nuclear power plant technical expertise in specific areas:

Mr. J.J. Holman, Qualification Evaluation System Corp. - auxiliary operator
and licensed operator training and qualification, simulator training

Mr. A.T. Sabo, Water Reactor Divisions, Westinghouse Electric Corp. , radio-
logical control technician training

Additionally, D r. A.J. Abrams, an independent consultant with extensive experience
in technical training programs, assisted in development of the assessment plan and
the analysis of data.

'
Dr. R.L. Seale, Professor and Head of the Department of Nuclear Engineering, Univer-
sity of Arizona, reviewed the data, met with Data-Design team members to discuss
their work and contributed to the findings, conclusions and recommendations of this
report.

Resumes of individuals who participated in the assessment are included in Volume 2,
Section 3.

3-3. ASSESSMENT APPROACH AND METHODS. In conducting the assessment, Data-Design
collected information to support findings in the following broad areas:

a. The existence and adequacy of corporate goals and policies governing the i

TMI-1 training program. The INP0 document 82-011 titled "The Accredita- I

tion of Training in the Nuclear Power Industry" was used as a guideline
in this area.

b. The existence and adequacy of implementation documentation necessary to
support the identified corporate training goals and policies. INPO 82-011

O
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A
V was used as guidance in this area. The documentation examined concerned

criteria for program development, learning objectives, methods of instruc-
tion, instructional materials, and trainee evaluation and program evalua-
tion.

The adequacy of training program resources and procedures to support anc.

effective technical training program. INP0 82-011 was used as guidance
in this area which covered physical facilities and equipment, training
equipment, technical references to support lesson plan development, ap-
propriateness of class size, and corporate commitment to training.

d. The effectiveness of the instructor training program and the quality of
instruction. The INPO document titled " Nuclear Power Plant Training
Personnel Guidelines For Technical Instructor Qualification" was used as
guidance in this area. Instructor selection, initial training to prepare
the instructor for trainee instruction and ev61uation duties, continuing
development, and evaluation were examined.

e. The existence, completeness and usability of training records. INPO

82-011 was used as guidance in this area. Records of the training program
and individual trainee performance were reviewed for auditability of^

b training content, training schedules, results of past and current pro-
grams, and trainee performance and qualifications.

f. Agreement between training program content and procedures and advisory
and regulatory documents. This involved examination of 10 CFR 55 and
applicable NUREGS, industry standards and INP0 guidelines and comparison
of training requirements and recommendations contained in the documents

,

with TMI-1 training programs.
g. The adequacy of lesson plans and instructional materials and the appro-

priateness of instructional presentation to achieve instructional goals.
INP0 82-011 and TMI Training Department procedure TD 1103, " Training
Department Lessen Plans Development, Presentation, Evaluation and Selec-
tion of Training Aids" were used as guidance in this area. The assessment

included an examination of learning objectives, lesson plan development
and use, instructional references, audiovisual material which supports the
lesson plans and objectives, adequacy of trainee handouts, and presenta-
tion techniques.

O
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O n. The determinetioa of treiaie9 Proorem effectiveaess incl #dino the Perform-
ance of TMI-1 personnel on mock NRC license examinations and NRC license
examinations. INP0 82-001 was used as guidance in this area. The review
included results of NRC and mock NRC license examinations, simulator per-

formance reports, and feedback from TMI-l departments which use training
services,

i. The administration of examinations including measures to ensure proper
security. Examined in this area were GPU Nuclear and TMI Training Depart-
ment procedures dealing with administration, security, conduct, and super-
vision of examinations.

j. On-the-job training. TMI Training Department procedures dealing with on-
the-job training and its structure, content, delivery, testing, and quali-
fication procedures were examined in this area.

The INPO guidelines recommend an annual evaluation of licensed and non-licensed
operator training programs covering the elements which follow. The operator sec-
tions of the report are structured around these elements in order to establish a
reference for subsequent assessments. The INPO recommended elements are:

a. Instructors
b. Training materials
c. Presentation techniques
d. Examination tecnniques
e. Classroom facilities
f. On-the-job training effectiveness
g. Course content
h. Deficiencies observed through examination results and/or job performance
i. Status of deficiencies noted in other evaluations

This assessment effort was supported at all levels in the GPU Nuclear Corporation.
Principal GPU Nuclear contacts for information and assistance were Mr. R.C. Arnold,
President GPU Nuclear Corporation; Dr. R.L. Long, Vice President Nuclear Assurance;
Dr. R. A. Knief, Manager Plant Training TMI; and Mr. D.A. Ross, Manager Corporate
Training.

O
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O GPu N cieer provided treiaino Pro 9 rem eescriptions, treiaino meneeis, treinino
organization diagrams, training procedures, administrative procedures, INP0 guide-
lines, reports of special commissions, committees and boards and other training
related documents to Data-Design for review and analysis in advance of the on-
site visit. At TMI, the Data-Design team was based at the TMI Training Center and
remained in close contact wi.th instructors, training staff, aaministrative staff,
trainees, and classroom activities. This enhanced the exchange of information,
review of records and training documents and attendance at classes and other train-
ing sessions. On completion of the on-site phase, contact was maintained by phone
with key individuals in the training organization who continued to provide addi-
tional information and to clarify existing information. The preliminary findings
of the assessment (not including conclusions and recommendations) were reviewed for
factual accuracy by GPU Nuclear and comments on factual accuracy were incorporated
in the final report. To assure independence of the assessment, the conclusions

and recommendations of the assessment were not disclosed to or discussed with GPU
Nuclear prior to submission of the final report.

The INPO generic guidelines for various training programs were used as a reference
'"' for assessing the TMI-1 training programs. Several of the guidelines were issued in

1982 and late 1981 and postdate part of the GPU Nuclear effort in developing current
training programs. Although some of the recent INPO guidelines have not been fully
incorporated, the comparison included in this assessment can serve as a basis for
future training program revisions.

GPU Nuclear and INPO procedures and checklists were used where appropriate in
developing data collection instruments and procedures for the evaluation of train-
ing sessions, instructor performance, instructional materials, learning objectives,
lesson plans, test items, and documents to support lesson plans. A sample of data
collection instruments used is included in Volume 2, Section 3.

A total of 66 interviews were conducted with GPU Nuclear personnel concerned with
TMI-1 training including:

President GPU Nuclear Corporation

Vice President Nuclear Assurance
V Vice President Radiological and Environmental Controls

3-5
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O vice eresideat ead oirector TM1-1
Operations and Maintenance Director TMI-1

Manager Plant Training TMI
Manager Plant Operations TMI-1

Manager Corporate Training

Operator Training Manager TMI

Manager Radiological Controls TMI-1

Radiological Field Operations Manager TMI-1
Radiological Training Manager TMI-2
Twelve Training Department instructors
Two shift supervisors TMI-1
Two shift foremen TMI-1
Three control room operators
Eighteen trainees

Many informal discussions were held with the GPU Nuclear training staff, super-
visors, instructors, operators, and trainees. These discussions took place while
attending classes, observing simulator sessions and ccliecting training data.

A total of sixteen training sessions and three four-hour simulator training periods
were observed and evaluated. These included classroom lectures, simulator exer-
cises, system walk throughs, practical factor checkouts, and quizzes. The sessions
provided valuable inputs for evaluating instructor performance, presentation tech-
niques, trainee participation and attitudes, examination security, instructional
materials, and classroom facilities.

To obtain additional and different points of view on training at TMI-1 and in the
nuclear utility industry, telephone interviews were conducted with the below named
individuals. These individuals are active in nuclear utility industry matters and
participated in past evaluations of TMI-1 training or provided training services for
GPU Nuclear or presently furnish management support services for GPU Nuclear:

Mr. F.L. Kelly, Personnel Qualification Services Company
Dr. W.R. Kimel, College of Engineering, University of Missouri
Mr. M. Miles, Basic Energy Technology Associates

1
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O Mr. K.A. Strahm, Institute of Nuclear Power Operations
Dr.'R.E. Uhrig, Florida Power and Light Company
Mr. W. Wegner, Basic Energy Technology Associates

Dr. W.F. Witzig, College of Engineering, Pennsylvania State University

3-4. COMMENTS ON ASSESSMENT APPROACH. As an introduction to the individual sec-
tions which follow, it should be recognized that the assessment has focused on
present TMI-1 training programs and highlights those additional steps which should
be taken to achieve Data-Design's perception of the highest order of training
effectiveness and efficiency. This perception is based on the recommendations of

the INPO guidelines and an aggregate of experience in technical training development
and evaluation. The assessment does not compare present conditions to prior con-
ditions in TMI-1 training programs except as needed to understand reasons for the
present status and the evolution of the training programs. As in any assessment of
this nature, the findings are based on limited observations and may not accurately
reflect overall conditions in the various areas examined. The findings describe
observed conditicns at the time of the assessment and in many cases these conditions
are in the process of being modified by GPU Nuclear to improve the training organi-
zation, administration and programs.

In examining how TMI-1 training can be improved, the assessment does not examine
with equal detail the many significant actions which have already been taken by
GPU Nuclear to improve TMI-1 training programs. The historical record shows that
TMI-1 training programs have moved ahead. It is the intent of this report to pro-

vide informed, broadly experienced recommendations and guidance for the further
enhancement of efforts which have been well started by GPU Nuclear.

O
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SECTION 4

TRAINING ORGANIZATION AND ADMINISTRATION

4-0. INTRODUCTION. A training organization is required to assure that any large
and complex technical training program operates efficiently and effectively in meet-
ing organizational goals. The training organization typically has responsibility
for developing, conducting and evaluating training; for identifying training re-
source requirements to corporate management; and for maintaining liaison with
operating units to identify training requirements and to monitor the effectiveness
cf training. The likelihood of a training program being successful is enhanced by
a strong corporate commitment. During the past three years, GPU Nuclear has built
up a large scale training effort and has expended considerable resources to improve
training.

4-1. ASSESSMENT METHODS. This assessment of the GPU Nuclear training organization
and administration as applied to TMI-1 training programs was made by Mr. J.H.
Biddick, Mr. A. K. Loposer and Dr. M. A. Rhein all of Data-Design Laboratories. In-
terviews with key GPU Nuclear corporate managers were conducted to assess corporate
commitment to training and awareness of the status of the training program. TMI

Training Department personnel were interviewed to define, then assess, organiza -
tional structure and procedures. TMI Training Department policies and procedures
were reviewed, and training center operations and facilities were observed. Figure
4-1 shows parts of the GPU Nuclear organization concerned with development and
administration of training for TMI-1 personnel.

Table 4-1 lists the organizational positions of individuals interviewed to obtain
data on their involvement in and responsibilities for training and training support.

Table 4-2 lists the GPU Nuclear training organization and administration documents
reviewed.

J
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( TABLE 4-1

POSITIONS OF PERSONNEL INTERVIEWED

IN ASSESSING TRAINING ORGANIZATION AND ADMINISTRATION

President GPU Nuclear Corporation

Vice President Nuclear Assurance
Vice President and Director TMI-l

Vice President Radiological and Environmental Controls
Director Training and Education

Manager Plant Training TMI
Operator Training Manager TMI

Training Coordinator TMI-1 (Acting)
Supervisor Training Administrative Support TMI

Support Training Manager TMI
Document Control /Cle'ical Supervisor TMI

Training Department Libr ary/ Purchasing TMI

Training Department Audiovisual and Scheduling TMI

The INPO document titled "The Accreditation of Training in the Nuclear Power Indus-
try", May 1982, (INPO guidelines) was used as a source of criteria for evaluating
the training organization and administration. This INPO document also contains
criteria for evaluating the instructional staff. Detailed assessments of program
content, instructors, instructional materials, and examination practices are found

in other sections of this report which address specific training programs. Although
INPO accreditation criteria were used, the present effort is an independent assess-
ment and not an examination for accrediting TMI-1 training programs. As a step in
preparation for INPO accreditation, the TMI Training Department completed the IN?0
accreditation self evaltation questionnaire. Information provided in this detailed
questionnaire was used i1 the assessment.

,

4-2. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS. The findings, conclusions and
recommendations are organized relative to the INPO accreditation criteria. The

O INPO accreditation criteria are outlined in an appendix to the INPO guidelines.

;
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TABLE 4-2

TRAINING ORGANIZATION AND ADMINISTRATION DOCUMENTS REVIEWED

Goals,0bjectives and Action Items Organizational Structure

1. IMI Training Department Goals 1. GPU Nuclear Corp. Position Descriptions for:
2. 1982 GPUN Goals - men of 2-23-82 by F. Glickman a. Instructor, Management / Supervisory Development
3. GPU Nuclear Goals and Objective Program Corporate 1982, b. General Employee /RWT Training St.pervisor

Nuclear Assurance Division June 15, 1982 c. Group Supervisor, Supervisory / Management Training
4. Memo of March 26, 1981 on NUREG CR/1750 Analysis, Conclu- d. Supervisor, Technician Training

sions, and Recommendations Concerning Operator Licensing e. Radiation Technician / Chemistry Technician Training
5. lable 10-2 Action on findings and Recommendations of IMI-2 Supervisor

Accident Reports (plus Table 10-1 which is key to reports) f. Program Development '.upervisor
6. Penn State Pedagogical Review Recommendations g. Supervisor Train ind Educational Development8

7. IMI OARP Review Committee Report h. Supervisor, Traim nq Administrative Support
8. Nuclear Assurance Division Restart Commitments May 24, 1982 i. Coordinator, Document Control

meno and June 4, 1982 meno J. Supervisor, Non-licensed Operator Training
k. Supervisor, Licensed Operator Training

Training Department Documentation 1. Manager, Onerator Training
m. Manager, Plant training

1. IMI Training Center description n. Draf ts of other position descriptions
2. IMI Training Center layout diagram 2. Nuclear Assurance Division Organization, Rev. 4, June 30,1981
3. TMI Training Department facilities Usage Report, 1st Qtr. 1982 3. IMI Training Department Administrative Manual promulgated by

A and 2nd Qtr. 1982 Manager Plant Training IMI memo of January 27, 1981
5 4. Sample weekly classroom schedules:

1/18-l/22 plus weekly cyclic training schedules
2/15-2/19 5/17-5/21 Instructional Programs and Materials
3/15-3/19 6/14-6/18 plus weekly cyclic training schedules
4/12-4/16 (All dates in 1982) 1. Training Department lesson Plan Development Presentation, Evalua-

5. IMI Training Department A-V Inventory-Hardware, 2/6/81 tion and Selection of Training Aids, ID 1101 Rev. I, 04/14/81**
2. Review and Approval of Lesson Plans and Topical Outlines, TD 1104

Examination Security Rev. O, 01/27/81**
3. Training Department Training Program Development / Revision Guide, ,

1. Adm. Procedure 6200-ADh-2600.1 Administration of Examinations ID 1105, Rev. O, 01/16/81<

10-20-81** 4. Draft handwritten instructions for backfitting training program
2. Draft Procedure on Conduct of Examinations June 25, 1982 memo descriptions to meet specifications in Training Department
3. Enam Security memo June 7, 1982, R. Knief** Administrative Manual
4. Worting Hours memo June 18, 1982, K Tennis ** 5. List of Training Programs for 1982
5. Examination typing instruction sheet (no date)** 6. Training and Education Department Course Catalog

** These materials are included in Volume 2, Section 4.



O Section III of ^PPendix C to the INe0 ouideiines is titied Treinies erocess Cri-
teria.

SECTION III SUBHEADINGS REPORT PARAGRAPH NUMBER

A. Training Organization and Administration 4-2.1
B. Training Resources and Facilities 4-2.2
C. Training Program Development and Implementation 4-2.3

Section IV of Appendix C to the INP0 guidelines is titled Training Staff Criteria.

SECTION IV SUBHEADINGS REPORT PARAGRAPH NUMBER

A. Staff Size and Workload 4-2.4
B. Staff Qualifications 4-2.5
C. Staff Development and Evaluation 4-2.6

In each of the following numbered paragraphs, specific INPO criteria are listed,
then the findings relative to the criteria are presented. Conclusions and recom-
mendations follow each numbered paragraph of findings.

4-2.1. INP0 Criteria For Training Organization and Administration,

o The objective of criteria in this section is "To ensure the effective
>

control and implementation of training activities."

4-2.1.1. INP0 Criteria For Training Organization Goals, Objectives, and Plans.

a. " Goals, objectives, and training plans are clearly and concisely stated."
,

b. "The goals, objectives, and training plans are reviewed periodically and
revised as needed."

c. "The training organization's performance is evaluated against established
goals and objectives."

4-2.1.1.1. Finding on " Goals, Objectives, and Training Plans Are Clearly and Con-
cisely Stated." The goals and objectives of GPU Nuclear and the TMI Training De-
partment are found in several documentc. On February 23, 1982, the "1982 Goals forg

L/
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,

O GPu Nuclear" were published in a memorandum by F. Glickman. some of these goals
apply to the TMI Training Department. Goals for the TMI Training Department are

*

also found in the " Nuclear Assurance Restart Commitments" memorandum and updates
<

thereto by the Vice President Nuclear Assurance. The GPU Nuclear Goals and Objec-
tives Program form includes training goals and objectives. The form as provided
was not complete in all respects. In addition, training goals are found in various
GPU Nuclear responses to previous assessments and reports.

Goals and objectives related to the training program are provided in several docu-
ments, but there is no one central source of goals and objectives. It is difficult

to trace the relationship of corporate goals to TMI Training Department goals. It

is also difficult to determine the current status of goal attainment because some
of the documents lack dates and comments as to progress.

In addition to the GPU Nuclear corporate goal statements, each section within the
,

TMI Training Department is responsible for developing internal goal statements.,

Some of the internal goal statements provided are status reports on current activi-
ties from which it could be inferred that goals had been set. The Technician Train-
ing Section and the Training and Educational Development (T&ED) Section provided
more measurable goal statements than other sections in the TMI Training Department.

4-2.1.1.1. Conclusion. Corporate and department level goals are not developed
and promulgated in a form that facilitates evaluation of attainment. Some of the
written goals provided were incomplete or were not actually goal statements. The

usefulness of the goals was limited by not be'ing contained in one identifiable docu-
ment.

4-2.1.1.1. Recommendation. Include all, goal statements for training in a single

document with clearly identified objectives and standards for identifying attain-
ment. Goals should be dated and identified as official for a specified period of

time.

4-2.1.1.2. Finding on "The Goals, Objectives, and Training Plans Are Reviewed Peri-
odically and Revised as Necessary." Periodically, status reports are issued for the
corporate goals and goals are revised as required. The internal TMI Training

'

Department goals statements, some of which are in progress report form, are updated
periodically.

4-6
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O 4-2.1.1.2. Conclesioa. Goels are uPdetee periodicaiiy ia nrectice. Taere ere no
specific procedures that direct the periodic review and/or revision of goals.

|
4-2.1.1.2. Recommendation. Develop and promulgate procedures for regular review,
and revision as necessary, of training related goals.

4-2.1.1.3. Finding on "The Training Organization's Performance Is Evaluated Against
Established Goals." The TMI Training Department is formally audited annually by the
GPU Nuclear QA Department. This audit determines how effectively the TMI Training |

Department is meeting applicable QA standards and the audit checks for procedure
compliance. Information on guidelines for this audit is promulgated in the Opera-
tional QA Plan. In addition to the annual QA audit, there is periodic QA monitoring
of day-to-day operations, such as checking compliance with the published training

| schedule and checking whether lesson plans are being followed. Several QA audit
| and monitoring reports were reviewed and determined to contain specific recommenda-

tions to enhance compliance with various regulations and directives. The report
of the QA audit conducted August 11-September 4,1981 indicated that the audit was

; terminated in its early stages after major deficiencies were identified.

While there are both corporate and TMI Training Department generated goals, the
goals reviewed are of recent origin and there is no formal means of evaluation based
on goal attainment. There are a variety of ongoing types of monitoring such as by
QA audits, management observations, and written examination performance. However,

,

the criteria are not well defined for evaluating how well a goal is being met. In
the biweekly managers' meeting, chaired by the Vice President and Director TMI-1,
and attended by the Manager Plant Training TMI, training concerns are regularly dis-
cussed.

.

The TMI-1 Operations Department and TMI Training Department managers and supervisors

meet weekly to discuss operator training programs. RadCon, Maintenance, Chemistry

and Training Department managers and supervisors meet biweekly to discuss their
respective training programs and concerns. Cyclic training meetings are held every
six weeks to finalize the content of the upcoming cycle and to discuss training

,

related problems. Input to these meetings comes both from observing trainee per-
formance in the plant and from observing classroom sessions. Suggestions for cyclic4
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O traiains suosects ere made by tae Tai-1 pieat dePertments to tne TMr Treiaias oe-
partment. A comprehensive examination is given at the end of initial training pro-
grams. Weekly quizzes are given throughout both initial and cyclic training. Li-

censed operators receive annual oral and written examinations. All of these tests
can be used as indicators of training program effectiveness and of the need to make
changes in training programs.

TMI program descriptions contain provisions for periodic evaluations of specific
programs by the TMI Training Department and the department receiving the training
services. ,

4-2.1.1.3. Conclusion. There are various informal means to evaluate the training
organization's services against the users' perceptions of what these services should
provide. Trainee performance on various tests provides another traans of evaluating
success of the training organization in meeting ourse goals. However, there is
insufficient detail in goal statements, particuldy in providing standards of per-
formance, for evaluating progress toward meeting goals.

O 4-2.1.1.3. Recommendation. Develop goal statements for the training organization
which have sufficient detail to permit evaluation of progress toward meeting goals.
Develop and promulgste procedures that provide for periodic assessment of goal

i attainment.

4-2.1.2. INPO Criteria for Organizational Structure.

|
a. "The responsibilities and authority of training personnel are clearly

defined in writing."
b. "The relationship of the training organization to the remainder of

the corporate structure is clearly defined in writing."

c. "The training organization is structured to enable training personnel
to perform their assigned tasks."

4-2.1.2.1. Finding on "The Responsibilities and Authority of Training Personnel Are
Clearly Defined in Writing." Information concerning the responsibility and author-
ity of training personnel is found in two official documents. The Nuclear Assurance

4-8
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Division Organization, Rev. 4, 06/30/81, provides an organization chart, a summary
of responsibilities, and descriptions of major functions for the sections within the
TMI Trsining Department. The TMI Training Department Administrative Manual Vol. 1,
provides a description of department responsibilities and position specifications
including major duties and identifying to whom the position incumbent reports.

Overall, the documents are in general agreement. As might be expected, there are
differences in titles of positions contained in different sources which describe the
same organizational structure, but which were promulgated at different times.

4-2.1.2.1. Conclusion. There are some minor differences in the official documents
describing positions in the TMI Training Department.

4-2.1.2.1. Recommendation. Examine the following two official documents for con-
sistency and bring them into agreement: The Nuclear Assurance Division Organiza-
tion, Rev 4, 06/30/81, and GPU Nuclear Training Department Administrative Manual,
Vol. 1, 1/81.

O
4-2.1.2.2. Finding on "The Relationship of the Training Organization to the Remain-
der of thd Corporate Structure Is Clearly Defined in Writing." A major function of
the GPU Nuclear Corporation Nuclear Assurance Division under the Vice President
Nuclear Assurance is to develop and implement all necessary general employee, opera-
to r', technician, and management training programs. In the training of TMI-1 per-
sonnel, this is carried out through the Director Training and Education and the
Manager Plant Training TMI. The TMI Training Department is organized to be respon-
sive in carrying out its mission. There are differences between actual TMI Training
Department interfaces with other departments and the interfaces described in organi-
zation manuals and procedures. The Nuclear Assurance Division Organization and the
TMI Training Department Administrative Manual do not describe formal TMI Training
Department coordination interfaces with the TMI-1 Operations Department and the
TMI-1 RadCon Department. Yet, both these departments have individuals who act in
a training coordination role.

The Nuclear Assurance Division Organization description of major functions of the
TMI-1 Technician Training subsection contains the statement that radiological con-
trols training is coordinated with the Radiological and Environmental Controls
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q
Q Division. In the TMI Training Department Administrative Manual the statement is

made that radiological controls training is conducted under the direction of, and
coordinated with the Radiological and Environmental Controls Division.

4-2.1.2.2. Conclusion. The placement of the TMI Training Department in the GPU
Nuclear organization with the Manager Plant Training TMI reporting to the Vice
President Nuclear Assurance through the Director Training and Education provides
appropriate high level corporate visibility and direction for the training function.
In this position, tne TMI Training Department is responsive to the training needs
of TMI-1 departments, but retains the flexibility to allocate its resources between
TMI-1 and TMI-2 as necessary. An important conclusion is that the training organi-
zation functions satisfactorily to provide a variety and quantity of training ser-
vices. More formal structure is needed to ensure optimum coordination between the
TMI Training Department and the TMI-1 Operations and Radcon Departments. The TMI-1

Operations Department training coordinator role is defined in writing, but the TMI-1
RadCon Department training coordinator role is not.

4-2.1.2.2. Recommendation. Define the interfaces between the TMI Training Depart-
ment and other departments in writing. Identify the roles of such individuals as

training coordinators who are responsible for interaction with the Training Depart-
ment.

4-2.1.2.3. Finding on "The Training Organization Is Structured to Enable Training
Personnel to Perform Their Assigned Tasks." All personnel interviewed reported that
the tra'ining organization was, from each individual's point of view, correct in
order to ensure that training met organizational needs in a timely and effective

manner. No one indicated frustration with the organization of the TMI Training

Department, although several individuals commented that the organization was under-
manned for the instructional load being carried.

The Training Department is organized as shown in the partial organization chart in
Figure 4-1. An organizational anomaly exists in the manner in which TMI RadCon
technician training is developed and implemented as compared to the development and
implementation of other training for TMI-1 personnel. RadCon training is essen-
tially under the direction of the Vice President Radiological and Environmental

O
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O Coetrois end not under the Meneser eieet Trein4no 1MI who reports to the vice eresi-
dent Nuclear Assurance. There is some sharing of personnel, facilities and equip-
ment between the two organizations. There are different statements in organization
descriptions on responsibility for TMI-1 RadCon technician training. The organiza-
tion of the TMI Training Department provided as attachment C-2 of the preliminary
INPO accreditation self evaluation questionnaire prepared by the TMI Training De-
partment, Figure 4-2, includes TMI-1 RadCon technician training under the Manager
Plant Training TMI. The basic functional difference between TMI-1 RadCon technician
training and other TMI-1 training is that the level of review of training by the
user department is much more detailed in RadCon training. For example, the Manager
Plant Operations TMI-1 reviews and approves the training program descriptions for
all operator training programs. On the other hand, the Radiological Training Mana-
ger TMI-2 reviews and approves training at the lesson plan level for all TMI-1
RadCon technician training.

4-2.1.2.3. Conclusion. GPU Nuclear documents differ in description of responsi-
bilities for TMI-1 RadCon technician training.

A
V 4-2.1.2.3. Recommendation. Review GPU Nuclear documents describing different

responsibilities for TMI-1 RadCon technician training and decide on organizational
relationships and responsibilities for this training. Make documents consistent
with this decision.

| 4-2.1.3. INP0 Criteria for Procedures.

"(1) Written training procedures are established for the following:

a. Development, implementation, and revision of training programs and mater-j

| ials

| b. Maintenance of training records
c. Evaluation of training effectiveness
d. Development and evaluation of the instructional staff

e. Assessment of trainee knowledge and stills

| f. Use of feedback from on-the-job performance of trainees
5

|

/ (2) Training procedures are reviewed and revised as needed."
|
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VICE PRES.
NUCLEAR

ASSURANCE

DIR. TRAINING &
EDUCATION

SPECIAL PROJECTS
DIRECTOR

MGR PLANT MGR PLANT
MANAGERTRAINING TRAINING

CORPORATE TRAININGTMI OYSTER CREEK

e EDUCATIONAL e EDUCATIONAL e COORD TRNG
DEVELOPMENT DEVELOPMENT PROGRAMS

e TRAINING e TRAINING e CORP.TRNG
- OPERATOR OPERATOR COMMUNICATIONS

MAINTENANCE - MAINTENANCE SUPV/MGMT.
- TECHNIC!ANS TECHNICIANS - NUC/ TECHNICAL
- RAD. CONTROL' - RAD. CONTROL - GEN. EMPLOYEE
- CHEMISTRY - CHEMISTRY e SIMULATOR
- SECURITY - SECURITY
- SUPV/MGMT. SUPV/MGMT.

SIMULATOR - SIMULATOR

*TMI 1 only

Figure 4-2. Diagram of GPU Nuclear Organization of Nuclear Assurance
Division Showing Training and Education Functions
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O 4-2.1.3.1. rieeimo on " Development, Impiementetion, end Rev4 ion of Tre4mino ero-
grams and Materials." Three TMI Training Department procedures cover development,
implementation and revision of training programs and material.

a. Procedure TD 1103, Rev. 1, 04/14/81, " Training Department lesson Plans
Development, Presentation, Evaluation and Selection of Training Aids,"
provides the specifications for lesson plan development. A Manager Plant
Training TMI memo of July 12, 1982, notes that it will be cancelled as a
procedure and reissued as a guide. Appendix C of this procedure is a

" Lesson Plan Development Review Guide" for use by instructors and re-
viewers. This guide is a detailed checklist of review criteria. It in-

cludes criteria for analyzing objectives, content, sequencing of content
to be presented, teaching methods and instructional materials to be used,
equipment needed, length of time, and type of classroom needed. TD 1103

also includes guidance for setting the passing grade standard. Appendix F

provides information concerning the relative ease and difficulty of writ-
ing, answering, and grading different types of test questions. However,

it does not provide guidance concerning which kinds of test questions are
appropriate for different types of intellectual activity required for job
performance. Also, it does not provide a means for matching content to an
appropriate testing method. It is noted that the TMI Instructor Manual
which was promulgated by the TMI Training Department in August 1982 con-
tains guidance on development of appropriate test questions and develop-
ment cf audiovisual aids.

b. Procedure TD 1104, Rev. O, 01/27/81, " Review and Approval of Lesson Plans

and Topical Outlines" as modified by Manager Plant Training TMI memo of
July 12,1982, specifies that the TMI Training Department section head or
his designee is responsible for reviewing and approving lesson plans
prior to classroom use unless approval of Manager Plant Training TMI is
required by the approved program description.

c. Procedure TD 1105, Rev. O, 01/16/81, " Training Department Training Program
Development / Revision Guide," as modified by Manager Plant Training TMI
memo of July 12, 1982, provides the specifications for training program

,

descriptions, the review cycle and the revision procedure. The training
program originator is responsible to see that any additional approval

requirements are met as set forth in individual program descriptions. The

4-13



O coonizeat section n e e d i s r e s p o n s 4 b i e f o r e n s # r i n o e d e a e e c y o f g r e a r e.e

technical content and the Supervisor Training Administrative Support TMI
is responsible for including the program in Volume 2 of the TMI Training
Department Administrative Manual. The final approval and implementing
authority is the Manager Plant Training TMI.

4-2.1.3.1. Conclusion. The training procedures governing development, implementa-
tion and revision of training materials exist and are used. The recent memos modi-
fying TD 1105 and TD 1104 reflect actual practices and make these documents current.

The documents could be improved by revising them to focus on operational or job
relatedness in instructional development. The detailed checklist for lesson plan
development contained in Appendix 3 to TD 1103 is excellent and should be coutinely
used to evaluate actual lesson plans.

The TD 1104 Rev 0 does not specify clearly enough how review and approval of lesson
plans and topical outlines are to be accomplished and upon what basis approval is
to be granted. The interests of the cognizant user depbrtments could be recognized

p more in the review process.
V

4-2.1.3.1. Recommendation. Review TD 1103 and TD 1104 in light of the above con-
clusions. Revise TD 1103 to reorient instructional developers to a job relevancy
context.

4-2.1.3.2. Finding on " Maintenance of Training Records." The procedures for main-
taining training records on individuals are not described in detail in any one docu-
ment. There are a number of forms which are filled out by trainees, instructors,
supervisors, oral test examiners, and document control personnel to make inputs to
training records. The use of these forms is addressed in training documentation '

for specific areas. Examples of areas and forms used are: general employee train-
ing uses lesson attendance and examination score forms; document control uses resume

record entry forms; operational supervisors use training request forms. The TMI

Training Department Document Control / Clerical Supervisor was observed to be knowl-
edgeable in the training record keeping system. More information on record keeping
is provided in Section 4-2.1.4, Record Keeping.

O
V
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O 4-2.1.3.2. Conciusioa. Tae me4ntenence of treinino records needs to de systema-
tized and documented. A computerized training data base system is being imple-
mented. Computerization, of course, is no guarantee that a system will achieve
improved organization and utility if it lacks structure in a manual mode.

4-2.1.3.2. Recommendation. Develop and promulgate a description of record keeping
procedures including the scope, purpose, use, and access to trainee records.

4-2.1.3.3. Finding on " Evaluation of Training Effectiveness." No written proce-
dures direct the process of evaluating training effectiveness. Individual training
program descriptions specify periodic program reviews. Training effectiveness as
defined by INPO guidelines is an observed improvement in job performance as a result
of training. Assessment of trainee knowledge and skills is covered in Section
4-2.1.3.5.

4-2.1.3.3. Conclusion. The evaluation of training effectiveness is an area in
need of improvement. The restrictions on performance evaluations of bargaining
unit personnel and the lack of formal, written procedures for evaluating training,

i effectiveness make it difficult to obtain training effectiveness information in
other than an informal and subjective manner.

|
'1

4-2.1.3.3. Recommendation. Establish a program for the regular, systematic, and
equitable evaluation of nuclear power plant personnel job performance.

4-2.1.3.4. Finding on " Development and Evaluation of the Instructional Staff."
This subject is discussed in Section 5 of the report. The initial instructor devel-
opment course is based on the knowledge and experience of the Trai' ~ng and Educa-
tional Development section staff. A systematic analysis has not been conducted of
knowledge and skills required by a TMI Training Department instructor in the per-
formance of his job. The TMI Training Department is currently evaluating INPO
guidelines for use in developing an advanced instructor training program. It was
reported that the program will be consistent with the INPO guidelines while ad-
dressing the highest priority TMI needs.

4-2.1.3.4. Conclusion and Recommendation. This subject is discussed in Section 5

of the report.
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O 4-2.1.3.5. Findi#9 om " Assessment of Treinee xaowiedae end Skiils." ^ veriety of
oral and written tests are used to assess trainee knowledge. Performance tests
conducted on the job are used to assess trainee skills in the operation of systems
and equipment. There is a lack of criteria for successful accomplishment of oral
and performance testing. Procedures for tests are identified in the description of
each training program.

4-2.1.3.5. Conclusion. Prot.edures for oral and performance testing rieed more
structure. Much of the oral testing and virtually all performance testing is ac-
complished by THI-1 Operations Department personnel with little guidance and train-
ing in conducting on-the-job (0JT) and the tests included in this phase of training.

4-2.1.3.5. Recommendation. Develop and promulgate guidance procedures for various
types of tests based on the best accented practices in field of test development and
administration. ( A useful document for this process is the soon-to-be published
Joint Technical Standards for Educational and Psychological Testing, American Psy-
chological Association (APA), American Educational Research Association, and the
National Council on Measurement in Education. A draft copy can be obtained from
the Scientific Affairs Office of the APA).

4-2.1.3.6 Finding on "Use of Feedback from On-the-Job Performance of Trainees."

Feedback from on-the-job performance of trainees is primarily gained from meetings
between TMI Training Department and TMI-1 plant department personnel. During the
biweekly managers' meetings chaired by the Vice President and L| rector THI-l and
attended by the Manager Plant Training TMI, training matters are among the discus-
sion items. An action item list is developed from these meetings and followed up.
During the cyclic training meetings held every six weeks, TMI-1 department managere
request training in areas where they perceive weaknesses in performance on the job.
Some of the requests result from review of qualification and requalification exami-
nation grades. Other requests result from plant deficiency reports such as Radio-
logical Investigative Reports. The licensed operator initial training programs
include examinations of trainees by TMI Training Department instructors during the
OJT phase to check knowledge and progress rate.

4-2.1.3.6. Conclusion. There is informal feedback from on-the-job performance of
trainees, but there is little structured feedback available on job performance by
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O aveiified operetors. t4mitee soerces of dete ere eveiie8ie end couia ee esee to
provide feedback. For example, various types of TMI reports such as License Event
Reports, Radiological Investigative Reports, Quality Deficiency Reports, and Radio-
logical Deficiency Reports could be routinely examined for training related defi-
ciencies to be addressed by the TMI Training Department.

4-2.1.3.6. Recommendation. Systcmatically examine possible sources of information
on performance induced problems and develop procedures to ensure regular review of
such information as a means of providing feedback to the TMI Training Department.

4-2.1.3.7. Finding on " Training Procedures Are Reviewed and Revised as Needed."
TMI Training Department training programs have undergone considerable change in the
past three ' years. Because of the impact of plant requirements and various reports,
there has been an almost continuous process of review and revision. For example,

the current THI-1 replacement licensed reactor operator training program was ap-
proved in January 1981. Sir.ce then, one class has completed this training and two
classes are in training now. The courses for all three classes have, because of
differing trainee characteristics and time constraints, been variants of the written
program. The current TMI-1 auxiliary operator training program is now being used
for the first time and will be reviewed and revised between August 1982 and the
beginning of the next class in spring 1983. Operator training program descriptions
provide for periodic and situational reviews of program content and procedures.
TMI Training Department procedure TD 1105 provides guidance for training program
review and revision.

4-2.1.3.7. Conclusion. The recent high overall training load and the newness of
the current training programs have made systematic training program review diffi-
cult.

4-2.1.3.7. Recommendation. Plan and initiate systematic reviews of training pro-
grams, taking into account the applicable INPO guidelines and the various findings,
conclusions, and recommendations contained in this assessment.

4-2.1.4. INPO Criteria for Record Keeping.

O e. "aecords of treiaino proorems ere meiateined for effect4ve entrv end re-
trieval."
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b. " Records relating to training programs permit review of the content,
schedule, and results of past and current programs."

c. " Individual trainee records include a history of performance and permit
verification of required qualifications."

d. " Retention periods are specified for training records."

4-2.1.4.1. Finding on " Records of Training Programs Are Maintained for Effective
Entry and Retrieval." Hard copy training records are maintained by document con-
trol / clerical personnel assigned to the Training Administrative Support Section of
the TMI Training Department. A program is in progress to microfilm and archive
records in vault storage for the life of the plant. A computerized training data
base is in the first stage of implementation. This will provide information on

attendance at training sessions, examination and evaluation grades and the location
of training records. The TMI Training Department reported that the plan is to enter
present data and, as resources permit, enter past data.

As defined in GPU Nuclear Administrative Procedures AP 1007 and 1024 and NQA-1,

Q the training records retained in the TMI Training Department files are not "com-
pleted" and therefore are not quality assurance records subject to QA storage and
control requirements. Procedures have not been promulgated for control of training
records until transferred to the QA records system.

4-2.1.4.1. Conclusion. The TMI Training Department record keeping system functions
satisfactorily, but it lacks procedures to direct its operation. It is cumbersome
and time consuming to gather records on individual trainees using the present sys-
tem. Computerization of the data base will be an important aid to efficient manage-
ment of training records if implementation is preceded by a systematic analysis of
data inputs and the uses of output data. Procedures should be established for
management of training records until these records are transferred to the QA records
system.

4-2.1.4.1. Recommendation. Confirm that the present plan for a computerized train-
ing data base system has resulted from a systematic analysis of requirements for the
system. Develop procedures to direct and control transfer of training records from
active status to archive status.
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O 4-2.1.4.2. Finding on " Records Relating to Training Programs Permit Review of the
Content, Schedule, and Results of Past and Current Programs." Program descriptions,
lesson plans, weekly schedules and weekly quiz results are maintained in the TMI
Training Department files or in files of the cognizant TMI Training Department
section head if he has assumed responsioility for official TMI Training Department
files. All material requested for assessment was retrieved. Results of major
examinations, OJT checkoffs, oral tests, and license examinations are retained in
TMI Training Department files. The Operator Training Manager and the RadCon Train-
ing Manager have recently established banks of test questions on cards. Each time

a question is used in a test, an entry is made on the card. Tests can be recon-
structed from this data and made up by assembling the desired variety of cards.

4-2.1.4.2. Conclusion. Available data permits review of training programs for

content, schedules and test results. Most of the material dates from about 1979.

4-2.1.4.2. Recommendation. Continue to maintain records which will permit review

of content, schedules, and results of past and current programs.
O
U 4-2.1.4.3. Finding on " Individual Trainee Records Include a History of Performance

and Permit Verification of Required Qualifications." The TMI Training Department
training file is the official record of all GPU Nuclear sponsored training accom-
plished throughout the duration of employment of an individual. The resume record

is a related file which also includes special recognitions, awards, subsequent out-
side educational achievements, and related career highlights. The history of per-
formance is basically a listing of time in grade or at a given assignment. Formal

performance evaluations are not routinely made on bargaining unit p'ersonnel. Some

training files which were examined group the material by class session or test
rather than by individual person. Therefore, it is difficult to examine the total

training record for a specific person without obtaining information from a number
of files.

The training record keeping process, starting with the employment application, is
diagrammed in general terms in Figure 4-3. The system continues to operate during
the period of employment. Training program documentation requirements are iden-

p tified in TMI Training Department procedure TD 1105.
U
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4-2.1.4.3. Conclusion. The training files are not well organized to facilitate

retrieval of information on a specific individual. A computerized data base manage-

ment system will help to alleviate this problem if appropriste systems analysis
precedes its implementation.

4-2.1.4.3. Recommendation. Ensure computerized training data base system is com-
patible with data requirements imposed by the various sections of the TMI Training
Department and TMI-1 departments.

4-2.1.4.4. Finding on " Retention Periods Are Specified for Training Records."
Training records are considered completed and become quality assurance records when
turned over to the QA records system for microfilming and vault storage. These

records are retained on microfilm in vault storage for the life of the plant.

4-2.1.4.4. Conclusion. The storage of training records for the life of the plant

in a vault archive is appropriate.

4-2.1.4.4. Recommendation. Continue the present practice of retaining microfilmed
training records in vault storage for the life of the plant.

4-2.1.5. INP0 Criteria for Contracted Training.

a. " Contracts for training progrws and services are consistent with the

training organization's goals, objectives, plans, and policies."
b. " Programs offered under contract remain under the control of the spon-

soring utility and are monitored by it to ensure that the INPO Accre-

ditation Criteria are met. Utility monitoring and control should

include the following:
(1) Approval of training pro 0 ram content, evaluation instruments, perfor-

mance standards, and instructional materials
(2) Approval of instructor qualifications

(3) Periodic monitoring of instruction both on-site and off-site by

supervisory personnel

(4) Retention of all training records

(5) Trainee evaluation of instruction submitted to the utility."O
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O 4-2.1.5.1. Finding on " Contracts for Training programs and Services Are Consistent
with the Training Organization's Goals, Objectives, Plant, and Policies." Contrac-
tors are used for training in specialized subjects such as maintenance scheduling,
simulator training and decision analysis training. Contract instructors are also
used to supplement TMI Training Department instructors during high demand periods
for general employee training. The TMI Training Department policy is to provide
training and training support using primarily GPU Nuclear resources.

4-2.1.5.1. Conclusion. Contracted training is relatively limited and is consistent
with the verbally expressed policy to accomplish as much training as possible using
GPU Nuclear resources.

4-2.1.5.1. Recommendation. Continue the present policy.

4-2.1.5.2. Finding on " Programs Offered Under Contract Remain Under the Control of
the Sponsoring Utility and Are Monitored by It to Ensure That INPO Accreditation
Criteria Are Met." The training contractor's curricula and presentations are moni-
tored. Trainees submit evaluations on the contractor's presentations. Trainee
records are kept as if TMI Training Department instructors had taught the class.

When contract instructors are used during heavy general employee training loads,
they report to the training center two weeks before their first class to learn the
material, sit in on classes, and make practice presentations. A THI Training De-
partment instructor attends the first class a contract instructor teaches to eval-

uate the presentation and provide guidance.

GPU Nuclear contracts with Babcock and Wilcox Company (B&W) to provide simulator
training for TMI-1 personnel at the B&W simulator Lynchburg, Virginia. This train-
ing is assessed in detail in Section 11 of the report. Overall the B&W simulator
has suitable capabilities and characteristics for training TMI-1 personnel. B&W

instructors satisfactorily conduct appropriate simulator exercises and present

classroom lectures on subjects associated with the exercises. GPU Nuclear manage-

ment personnel routinely monitor simulator training of TMI-1 personnel. The train-
ing is not consistent with the recommendations of INP0 guidelines in certain sup-
porting elements. The cognizance for these elements is divided between B&W and GPU
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O Necleer. exemples inciude the foiie ino: (1) not eii Btw instructors who trein
TMI-1 personnel are SRO qualified or certified on the simulator, (2) some training
aids are illegible due to clutter or poor reproduction quality, (3) drill guides
are not used, (4) lesson plans are not used consistently, (5) the program descrip-
tions are not current, and (6) simulator grades .and evaluations are not included in
training records.

4-2.1.5.2. Conclusion. Simulator training of TMI-1 personnel which is provided
under contract by Babcock and Wilcox Company is satisfactory overall but deficient
in some training support areas. Other contracted training is of smaller magnitude
and more easily controlled and monitored to achieve desired results.

4-2.1.5.2. Recommendation. Continue present procedures to control and monitor

contractor supplied training for TMI-1 personnel. In the case of simulator train-
ing, revie conditions noted in this assessment. Initiate action as necessary to
correct deficiencies.

4-2.2. INP0 Criteria for Training Resources and Facilities.

o The objective of criteria in this section is "To ensure that the training
facilities, equipment, and materials support the training activities."

4-2.2.1. INP0 Criteria for Physical Facilities and Equipment.

a. " Classroom facilities meet current training needs."
b. " Laboratories and shop facilities are available for scheduled training

and are appropriately equipped to provide hands-on training for
trainees."

c. "A real-time, full-scope control room simulator is available for providing
hands-on training in recognition and control of normal, abnormal, and
emergency plant conditions for the operator's plant."

d. " Office space and furnishings are adequate to accommodate the needs of
current training personnel."

e. "The training staff has available necessary audiovisual aids and equip-;

ment."-
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f. " Tools and equipment used in training are similar to those used on the job
by the trainee."

g. " Facilities and equipment are adequately maintained."

4-2.2.1.1. Finding on " Classroom Facilities Meet Current Training Needs." The
modern TMI Training Center, with over 16,000 square feet of space for classrooms
and training offices, was occupied in summer 1981. The building houses 18 class-
rooms including a large dual purpose room which is used as a classroom or small
auditorium. The TMI Training Department facilities usage report for the first

quarter 1982 indicated that training center facility usage . averaged 71% of all
classrooms being used for each week during the period January 4-April 2,1982.
The range of weekly usage was 58% to 85%. The second quarter report indicated 78%
average usage of training center classrooms throughout the quarter with a range of
47% to 90% weekly usage during weeks of the quarter. The Manager Plant Training TMI
reported that on some days each week every classroom and the conference room at the
training center are in use. Training requiring laboratory or maintenance facilities
is conducted in laboratories and trailers at the plant. On a few occasions, large

Q class meetings are held in a conference room at the plant. On several walk throughs
of the classroom area during the period June 21-July 1,1982, it was observed that
classrooms not being used for formal classes were frequently being used by one or
more persons to study or view videotapes.

The basic principles trainer is planned for installation at the training center in

December 1982. This installation will reduce the space currently available for

general classroom use.

Classroom use includes both scheduled classes and self-study periods. 25% of li-
censed operator classroom phase training is spent in self-study. For auxiliary

operators, self-study time is approximately 40% of total classroom phase time. This

self-study normally takes place in a classroom with other trainees. Sometimes

trainees study in small groups or individually in unused classrooms.

A minor inconvenience noted is that each classroom has only one light switch so that
lights are either all on or all off. In rooms which do not have natural lighting,
there is not adequate light to take notes when the lights are off and transparencies
are being shown.
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4-2.2.1.1. Conclusion. The TMI Training Center is modern, well maintained and has
adequate space for current needs. Space available for general classroom use will be
reduced by the planned installation in December 1982 of the basic principles trainer
which is expected to be located in two classrooms.

4-2.2.1.1. Recommendation. Continue to monitor usage of the training center. Con-

sider possible options of expanding into Communications Department space or using
the training center on other than day shifts if facilities become overloaded.

4-2.2.1.2. Finding on " Laboratories and Shop Facilities Are Available for Scheduled
Training and Are Appropriately Equipped to Provide Hands-On Training for Trainees."
At present there are no laboratory or shop facilities at the training center. Lab-

oratory and maintenance facilities at the plant are used for training on a scheduled
basis. GPU Nuclear reported it is planned to include laboratory and shop facilities
in a training center addition to be built about 1984 for the replica simulator.

4-2.2.1.2. Conclusion. Adequately equipped laboratory and maintenance training

,] facilities are available at the plant. In some cases, training use of laboratories
is restricted by operational requirements for use of the facilities.

4-2.2.1.2. Recommendation. Continue present arrangements for training in labora-
tory and shop facilities at the plant. Review requirements for laboratory and main-
tenance training facilities at the training center and include them in the budget if
confirmed as essential.

4-2.2.1.3. Finding on "A Real Time, Full-Scope Control Room Simulator Is Available
for Providing Hands-on Training in Recognition and Control of Normal, Abnormal, and
Emergency Plant Conditions for the Operator's Plant." There is no full scope rep-
lica simulator at TMI at this time. GPU Nuclear contracts with Babcock and Wilcox
Company to conduct simulator training for TMI-1 personnel at the B&W simulator,
Lynchburg, Virginia. GPU Nuclear reported it is planned to procure a full scope
replica simulator for installation at TMI.

4-2.2.1.3. Conclusion. While simulator training is accomplished satisfactorily
at the present time with the current arrangements, the effectiveness and avail-
ability of this training could be improved significantly with the installation of

a simulator at TMI.
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f'sV 4-2.2.1.3. Recommendation. Continue plans to procure a full scope replica simu-
lator for installation at TMI.

4-2.2.1.4. Finding on " Office Space and Furnishings Are Adequate to Accommodate the

Needs of Current Training Personnel." All training staff personnel have a desk
in a modular type office space with divider panels approximately 5' high. There is
lack of privacy in the general office area for private interviews or counseling. In

walk throughs of the office area, the noise level was observed to be satisfactorily
low. There are papers and storage boxes on the floor in most cubicles, which may
indicate a need for increased storage space. The copy machine room lacks adequate
ventilation.

4-2.2.1.4. Conclusion. Office space is somewhat crowded and documents storage is
at a premium, but the present arrangements are satisfactory at this time. Accomoda-

tions for private interviewing or counseling are lacking unless a classroom is used.

4-2.2.1.4. Recommendation. Survey documents storage requirements and provide

Q adequate facilities. Consideration should be given to providing several small rooms
for individual study, private interviewing, counseling, or tutoring.

4-2.2.1.5. Finding on "The Training Staff Has Available Necessary Audiovisual
Aids and Equipment." The amount and kinds of audiovisual equipment at the training
center meet current instructional needs. Most of the equipment is less than 18

months old. There is no regular outside preventive maintenance contract on the
equipment. There are corrective maintenance contracts for equipment such as the
video monitors and players, slide projectors, and the overhead transparency maker.

4-2.2.1.5. Conclusion. The TMI Training Center is adequately supported with
audiovisual equipment.

4-2.2.1.5. Recommendation. Continue present level of support.

4-2.2.1.6. Finding on " Tools and Equipment Used in Training are Similar to Those
Used On-the-Job by the Trainee." In all training sessions observed in general

n employee training, radiation worker training and RadCon technician training, actual
V
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equipment was brought to the classroom or the training was conducted in a laboratory
or practical factors area. TMI-1 operator training courses include plant tours
to observe and study actual equipment.

4-2.2.1.6. Conclusion. The training program for TMI-1 personnel makes good use of
actual equipment.

4-2.2.1.6. Recommendation. Continue the present practices.

4-2.2.1.7. Finding on " Facilities and Equipment Are Adequately Maintained." The
TMI Training Center and its equipment are new and well maintained. It was observed
during the site visit that rooms are cleaned regularly and lighting and air con-
ditioning are adequate. Classrooms in trailers at the plant are adequately main-
tained.

4-2.2.1.7. Conclusion. The training facilities and equipment are adequately main-
tained.

O
4-2.2.1.7. Recommendation. Continue the present practices for training facilities
maintenance.

4-2.2.2. INPO Criteria for Reference Materials.

a. " Technical materials such as the following are available for instructor
and trainee reference to support training:

(1) Academic texts
(2) Engineering handbooks
(3) Power plant equipment technology texts and training materials
(4) Nuclear power plant technology texts and training materials
(5) Plant-specific documents
(6) Trade, technical, and engineering journals
(7) Technical regulations, guides, codes, and standards
(8) Training-related regulatory guides, industry standards, bulletins,

and guidelines
(9) Materials describing significant industry events

() (10) Reference materials on instructional technology, industrial training,
and related topics."
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' b. " Technical reference materials have the following characteristics:
(1) Coverage of topics at the level appropriate for the programs and the

trainees
(2) Application to the systems and equipment at the plant
(3) Current information with respect to plant modifications."

c. " Superseded reference materials are removed from use."

4-2.2.2.1. Finding on " Technical Materials Are Available for Instructor and Trainee
Use." There is a technical reference library at the TMI Training Center which is
available to instructors and trainees. It contains technical materials such as those
included in the INP0 criteria. In addition, the library has couercially produced
videotape lessons in courses on academic and technical subjects.

The TMI Training Center library can obtain materials from the TMI station library
which has a more complete collection of industry and plant specific documents.
Copies of appropriate texts on instructional technology and applicable regulatory
guides are checked out to instructors for long term use. All TMI-1 Operations

O oenertmeat personnel ere isseed e cony of pleat systems die 9tems end eii liceased
operators and trainees are issued a seven-volume Operator Training Manual. Operat-
ing, abnormal and emergency procedures for the TMI-1 plant, wh'ich are controlled
documents, are available in the locked document room at the training center. Access

is obtained through document control personnel. There are no written procedures for
operation of the library. Changes to controlled documents'are made by personnel who
distribute these documents to the library. The librarian is also assigned responsi-
bilities for requisitioning and purchasing supplies. During the site visit, it was

observed that the librarian's other duties sometimes caused the library to be closed
during normal working hours but this did not appear to be a serious problem. On

reviewing the material in the library, an impression was gained that much of it is
there by default and not because the material is needed or used to support training.

4-2.2.2.1. Conclusion. The TMI Training Center library is an excellent resource.
It is responsive to the needs of trainees and the training staff. It is operated

satisfactorily in an informal manner. The library contains material which is not

of current value to training.

O
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4-2.2.2.1. Recommendation. Inventory the library and the documents issued to

trainees and instructors. Review contents of the library and transfer material
which is not of value for reference, professional development, or training. Develop

and promulgate procedures for operating the library.

4-2.2.2.2. Finding on " Technical Reference Materials Characteristics." The tech-
nical reference materials are vendor supplied or TMI-1 plant documents. In many

cases, these documents are not written for training use. Some of the materials
obtained from vendors are generic in nature and instructors supply additional de-
tails to make the training material plant specific on a given topic such as the

emergency diesel generator. Some documents are not current, such as the seven-

volume Operator Training Manual.

4-2.2.2 2. Conclusion. A considerable amount of the material in the TMI Training
Center library is useful to instructors for reference or to obtain background in-

formation on design and construction details. This type of material is not directly

usable for training without interpretation and modification.

O
4-2.2.2.2. Recommendation. As applicable and feasible, include in specifications
for technical documentation provided by vendors or GPU Nuclear, the requirement that
the documentation include a section with text and graphics for training use. The

training material should be written at a level which is appropriate for the educa-
tion and experience of the trainees who will study the material.

4-2.2.2.3. Finding on " Superseded Reference Materials Are Re[noved from Use." The

relatively few controlled documeni.s in the library are maintained up to date in
accordance with applicable procedures. Most of the material in the library is not

controlled documentation and its up to date status cannot be easily determined.

4-2.2.2.3. Conclusion. Controlled documents held by the TMI Training Department
are maintained up to date and superseded material is removed. Procedures are not
in effect to determine when non-controlled material is superseded and to remove

superseded material.

4-2.2.2.3. Recommendation. Develop and implement procedures to determine when
reference material is superseded and to remove superseded material. Continue pres-

ent procedures to maintain controlled documents up to date.
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4-2.3. INP0 Criteria for Training Program Development.

o The objective of criteria in this section is "To develop and provide
valid, effective training programs for plant personnel."

4-2.3.1. INP0 Criteria for Program Development.

a. "The development and modification of training programs are performed
systematically.

(1) Program content and depth of knowledge are based on an analysis of
the knowledge and skills required for the job position that trainees
will occupy.

(2) Programs are developed giving consideration to the entry skills and
knowledge of trainees.

(3) On-the-job performance problems are analyzed to determine training
needs.

(4) Industry events are analyzed te determine training needs.

{} (5) Alternative means of accomplishing training needs are considered, as
necessary."

b. "Both training personnel and plant technical personnel participate in
identifying training needs and developing training programs."

4-2.3.1.1. Finding on "The Development and Modification of Training Programs Are
Performed Systematically." At present, the training programs for THI-1 personnel
reflect varying degrees of a systematic approach to development. In the absence of
job and task analysis data, importance is placed on individual expertise in deciding
training criteria. An example is on-the-job training of operators. In general,
the practice is for shift supervisors not to examine trainees of another shift on

| OJT tasks. One reason for this practice is that the criteria of the two shift

supervisors for successfully passing the checkoff are probably different. The view

is that each shift supervisor has to work with his own people and therefore he will
train and evaluate them appropriately.

The Operator Training Manager reported that the approach to defining operator train-

q ing requirements discussed in NUREG/CR 1750 was reviewed for applicability to TMI-1
U training needs.t
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(V3 Instructors were queried on how they developed objectives and they responded uni-
formly that they covered what they considered important. They did not normally
engage in a systematic process to determine the required depth of knowledge based
on job requirements.

Programs are developed keeping in mind the entry skill and knowledge of the train-
ees. This is a reason why operator training courses sometimes vary considerably
from the promulgated program description. Instructors reported and trainees agreed,
that when trainees reported problems or when grades on weekly quizzes fell near or
below 80%, the course was extended or otherwise modified to ensure mastery of the
material.

On-the-job performance problems are discussed in the biweekly managers' meetings.
This often has an impact on a related aspect of the training program. However,

cognizant managers interviewed agreed that this approach was not particularly syste-
matic.

O Training program descriptions contain provisions for evaluation after the program
has been conducted and at least annually.

TMI and industry events are systematically reviewed for applicability to TMI-1

training programs and applicable events are incorporated.

GPU Nuclear training management personnel continue to examine alternatives for im-
proving TMI-1 training.

4-2.3.1.1. Conclusion. In general, the development and modification of TMI-1
training programs are more dependent on the expertise and experience of individuals
than on systematic methods to define knowledge and skills required by personnel in
the performance of their jobs.

4-2.3.1.1. Discussion. It is frequently difficult to obtain agreement from experts
in a field when asked a question such as "What kind of training should be provided
for this job?" On the other hand, a systematic approach to determining the required
training involves analyzing the job by subdividing it into component parts until one

4-31



O errives at e levei of e singie discreet ection. At thet poiet, esking the geestion
"What knowledge and skill are required to perform this action?" usually produces a
simple, short answer and experts are usually found to be in close agreement on the
answer. These lowest level knowledge and skill requirements are then combined with
judgments on the criticality, complexity, difficulty, and frequency of performance
for each action. From this, valid training requirements can be identified and

unnecessary elements of an existing, non-job performance-based training program may
be safely eliminated. In addition, a detailed record is produced as part of this
systematic process which provides the necessary data to support an audit of the
development process. The method of depending on individual expertise produces
little recorded data for tracking the developmental process.

4-2.3.1.1. Recommendation. Apply the methodology of a systematic. , job related
approach to development and modification of training programs.

4-2.3.1.2. Finding on "Both Training Personnel and Plant Technical Personnel Parti-
cipate in Identifying Training Needs and Developing Training Programs." In the
case of TMI-1 operator training programs, there is continuous exchange of informa-

C) tion end coordiaetion eetween tne TMI Training oenertment end the TMI-10peretions
Department. The Operations Department shift personnel examine trainees for OJT

'

checkoffs and the Manager P1 ant Operations TMI-1 is in the approval chain for opera-
tor training programs. It was reported that Operations Department personnel will
help rewrite the seven-volume Operator Training Manual. The Operations Department

assigned two experienced shift supervisors to assist in instructing and supervising
two classes of licensed operator trainees during the period of high training loads
in early 1982. The need for increased instructor attention was identified in com-
ments by trainees and instructors during the first month of the class. The organi-

zation responded to this need with the cooperative arrangement described above.

A systematic method is not used to involve operations and training organizations in
identifying training needs and developing training programs. Managers respond to

problems as they are identified. Communication channels between the two departments

are open and regularly used.

There is also close coordination between the TMI Training Department and the TMI-1

n RadCon Department in defining training needs and developing training programs. The

technical content of TMI-1 RadCon technician training programs is reviewed at the
lesson plan level by the THI-1 RadCon Department.
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The major functions of the GPU Nuclear Technical Functions Division include de-
fining technical requirements for training programs. It was reported that Technical
Functions personnel have begun review of the training program descriptions and in
the future will review lessen plans for technical content.

4-2.3.1.2. Conclusion. The TMI Training Department works closely with user dep3rt-
ments in developing and modifying training programs for TMI-1 personnel.

4-2.3.1.2. Recommendation. Continue the present close working relations between
the TMI Training Department and TMI-1 departments which use its training services.

4-2.3.2. INPO Criteria for Learning Objectives,

a. " Learning objectives are developed from the systematic analysis of the
knowledge and skills required for the job position and are stated clearly
and concisely."

b. " Learning objectives are specific, measurable, and job performance based,

C and they are arranged in a logical sequence."
c. " Learning objectives are used to:

(1) Determine instructional delivery methods and materials, and
(2) Determine acceptability of trainee performance."

4-2.3.2.1. Finding on " Learning Objectives Are Developed from the Systematic Analy-

sis of Knowledge and Skill,s Required for the Job Position and Are Stated Clearly and
Concisely." Learning objectives are developed on the basis of personal expertise
and experience at all levels from devising the framework of a training program to
the formulating of individual objectives in a given lessen plan. Systematic job
and task analyses on which to base learning objectives have not been conducted for
TMI-1 job positions. GPU Nuclear reported that action on plant specific job and
task analyses will be decided after the INP0 generic job and task analysis data
has been received and reviewed.

The process of systematic analysis of jobs and tasks was discussed with TMI Training
Department personnel. The Training and Educational Development section staff inter-
viewed understood the process but lack experience in performing or managing such
analyses on a large scale in an actual work setting.

4-33

__



Most learning objectives are stated clearly and concisely. Some of the instructors
have been exposed to a brief course in instructional design based on the text by
Robert Mager, Criterion-Referenced Instruction: Analysis, Desian and Implementa-

tion, Mager and Associates,1980 and each has a copy of Mager's book. The princi-
pies for writing objectives specified in the book are followed by developers and
reviewers alike.

4-2.3.2.1. Conclusion. Overall, learning objectives are stated clearly and con-
cisely. As presently configured, TMI-1 training programs are internally consistent
but not systematically validated against criteria based on job performance require-
ments. Objectives are developed; instruction is based on objectives and tests
measure mastery of objectives. However, unless the development of objectives is
based on a systematic analysis of job requirements, its validity is a matter of
opinion and this is an inappropriate measure of adequacy.

4-2.3.2.1. Recommendation. Upon receipt of the INP0 generic job and task analysis
for each plant position, complete the analysis by making it plant specific for

Q TMI-1. Rewrite learning objectives based on the validated knowledge and skill re-
quirements which result from the plant specific analysis. Until learning objectives
can be based on :ystematic analyses of job requirements, objectives which are being
written or modified should be constructed in the context of job relatedness.

4-2.3.2.2. Finding on " Learning Objectives Are Specific, Measureable, and Job-
Performance Based, and They Are Arranged in a Logical Sequence." Most of the learn-
ing objectives reviewed were specific. Few had standards and conditions of perform-

ance as an integral part. This results, in large part, from their not being di-
rectly derived from job and task analyses. The training sequence in general is
theory instruction followed by system or equipment training followed by practical
application and 0JT. This general approach holds true for all areas of training
assessed.

4-2.3.2.2. Conclusion. Learning objectives are specific and arranged in a logical
sequence. In general, they are not job performance based as a result of a syste-
matic analysis.

4-2.3.2.2. Recommendation. Same as 4-2.3.2.1.
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V 4-2.3.2.3. Finding on " Learning Objectives Are Used to Accomplish the Following:

a. Determine instructional delivery methods and materials, and
b. Determine acceptability of trainee performance."

Instructional delivery methods are relatively standardized in that lectures are used
almost exclusively and the methods are not influenced to any great extent by learn-
ing objectives. OJT learning objectives and simulator learning objectives involve
demonstration of skills on actual and simulated plant equipment.

Written tests are based closely on objectives provided to trainees in class. Few

questions are asked on written operator examinations that require trainees to diag-
nose or analyze conditions based on actual cond;tions an operator may face. Ques-
tions on listing components, controls, alarms, indicators, and explaining functions
and procedures predominate. Questions on decision making or analysis may be covered
in oral examinations, but these examinations depend heavily on the preferences of
the examiner and are not systematized towards meeting identified, specific objec-
tives.

4-2.3.2.3. Conclusion. Instructional delivery methods and materials re generally
appropriate for the learning objectives in the different phases of training. For

example, oral checkoffs during OJT frequently include questions on locations of
items in the plant. Objectives which involve lists of components and explanations
of functions are frequently included in classroom phase lessons. The lecture is
an appropriate instructional delivery method for this type of objective.

Trainee performance is measured against learning objectives in written classroom
phase tests. There is a lack of documented correlation between learning objectives
and oral examination questions.

4-2.3.2.3. Recommendation. Review oral examination practices and determine the
extent to which questions are based on learning objectives. Make it a practice in

oral examinations to relate questions to learning objectives.

4-2.3.3. INP0 Criteria for Instruction.

p a. " Methods of instruction are appropriate for the content being taught and
k the learning objectives."
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b. " Subject matter is arranged and taught in a logical sequence."
c. " Training activities permit trainees to become directly involved in the

learning process; the methods of instruction permit maximum instructor-
trainee interaction."

d. " Opportunities exist for trainees to obtain remedial help."
"New techniques for the improvement of instruction are encouraged."e.

4-2.3.3.1. Finding on " Methods of Instruction Are Appropriate for the Content Being
Taught and the Learning Objectives." Instructional method; are generally appropri-
ate for the content being taught. Cognitive materia' is covered using explanations
and audiovisual aids. Trainees are encouraged to ask questions and discuss the
concepts being taught. Class sizes are generally under 10 persons, which facili-
tate this type of interaction. Objectives for each class session are presented at
the beginning of the class and provide a framework for review at the end. This
teaching to objectives is a critical element of criterion-referenced instruction

toward which the TMI Training Department is moving. Teaching to objectives is a
desirable instructional method and is not the same as teaching to an answer key.
Instructional methods in 0JT place much responsibility on the trainee to discover
information and organize it. There is little formal instruction involved in 0JT.
Plant systems training for operators includes plant tours to view the system re-
cently covered in class. The tours observed were generally well conducted. A few
trainees paid little attention and tended to drift away from the instructor as he
pointed out system features and discussed system functions.

A-2.3.3.1. Conclusion. Methods of instruction are generally appropriate for the
subject matter being taught.

4-2.3.3.1. Recommendation. Continue the present methods of instruction.

4-2.3.3.2. Finding on " Subject Matter Is Arranged and Taught in a Logical Se-
quence." At the level of lesson plans, and on the lesson plans reviewed, the sub-
ject matter was taught in a logical sequence. The theory portions of the various
training programs build from the simple to the complex. New ideas are developed

from previously learned knowledge where possible. Main system functions are taught

f first, followed by subsystem and support system functions and details, and then
i

followed by system interrelations.
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pQ The TMI-1 auxiliary operator training program sequence is 39 weeks of classroom in-
struction in theory and systems followed by 11 months of 0]T. Much of the theory
taught in this course exceeds the requirements for the auxiliary operator position.
The auxiliary operator training program recommended by INP0 guidelines breaks class-
room instruction and OJT into three phases with each phase including classroom in-
struction followed by 0JT.

Course material is arranged logically in TMI-1 licensed operator, GET, and RadCon
technician training programs.

4-2.3.3.2. Conclusion. At the level of lesson plans, subject matter is arranged
and taught in a logical sequence. At the level of training program descriptions,
the TMI-1 auxiliary operator program sequence warrants a review. The licensed
operator, GET and RadCon courses are logically arranged.

4-2.3.3.2. Recommendation. Review the sequence of training in the TMI-1 auxiliary
operator training program and consider changes to make the sequence consistent with

O the program recommended by INP0 guidelines.
U

4-2.3.3.3. Finding on " Training Activities Permit Trainees to Become Directly In-
volved in the Learning Process; the Methods of Instruction Permit Maximum Instruc-
tor-Trainee Interaction." Small class size and proximity to the plant enhance
direct involvement of THI-1 trainees in the learning process. The location of
classrooms close to instructor offices facilitates instructor-trainee interactions.

.

Instructors encourage trainees to ask questions and ask for help outside instruction
periods.

4-2.3.3.3. Conclusion. Trainees are involved in the learning process; trainees andI

! instructors interact frequently and effectively. Instructors are visibly interested
in making certain that trainees understand the subject matter presented. This in-
terest was expressed by instructors and verified by trainees during individual
interviews.

4-2.3.3.3. Recommendation. Continue the present practices . ~ forming small clas-
ses, using the plant as a training aid and encouraging instructor concern for,q

k/ trainee understanding of subject matter.
i

i
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4-2.3.3.4. Finding on " Opportunities Exist for Trainees to Obtain Remedial Help."
During every class that was observed, the instructor reminded the trainees that he
was available for answering questions or tutoring during study time. At least 25%
of each training day is unsupervised study and during this time trainees go to
instructors for help. Frequently, if an instructor feels that there may be a lack
of understanding on a lecture topic, he attends the study session to offer assist-
ance. Interviews with trainees and instructors indicated this was a useful prac-
tice and occurs frequently.

4-2.3.3.4. Conclusion. TMI-1 trainees have excellent opportunities to obtain

remedial help and training staff personnel are willing to provide such help.

4-2.3.3.4. Recommendation. Continue the present practice of making remedial help
readily available to TMI-1 trainees.

4-2.3.3.5. Finding on "New Techniques for the Improvement of Instruction Are En-
couraged." The TMI Training Department is receptive to new techniques for the
improvement of instruction. An example is the computer-assisted instruction (CAI)
on Pressure / Temperature Plot analysis which was developed as an initiative of the
Training and Educational Development section of the TMI Training Department. The

planned integration of the basic principles trainer into licensed operator initial
and requalification training is another example of an innovative instructional

method.

4-2.3.3.5. Conclusion. New techniques for improvement of instruction snould be
explored and considered. However, it is important not to let interest in innovation
of little real significance divert major resources and attention from time tested

and traditional instructional methods involving direct interaction between tech-
nically qualified instructors and trainees.

4-2.3.3.5. Recommendation. Continue emphasis on proven traditional instructional
methods.

4-2.3.4. INP0 Criteria for Instructional Materials.

O)q, a. " Course descriptions exist for each training program and describe an
acceptable level of trainee performance and tihe method of evaluation."
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Ob b. " Lesson plans exist for all courses and should include the following:
(1) Suggested instructor teaching activities appropriate for the content

and objectives
(2) Appropriate instructor references, trainee texts, and trainee ref-

erences

(3) Suggested evaluation methods and instruments for determining trainee
performance

(4) Trainee text materials appropriate for the trainees who use them
(5) Audio-visual materials to support the objectives of each program."

4-2.3.4.1. Finding on " Course Descriptions Exist for Each Training Program and De-
scribe an Acceptable Level of Trainee Performance and the Method of Evaluation."
Approved course descriptions exist for each TMI-1 training program assessed . An

acceptable level of performance is generally defined as 80% for written tests. In
some operator examinations, an acceptable level of performance is 70% on individual
sections and 80% overall. Oral examinations are generally graded as pass or fail.
Written examinations are based on the learning objectives. Oral examinations are

O wide ranging and much of the scope is determined by the examiner. Mock NRC writtenV
and oral license examinations are patterned closely on NRC license examinations.

4-2.3.4.1. Conclusion. Approved course descriptions exist and are used to conduct
training programs. In some cases, departures are made from a description because
of special conditions. Levels of acceptable performance are specified for written
examinations. Levels of acceptable performance are determined by the individual
examiner or the board of examiners for oral examinations.

4-2.3.4.1. Recommendation. Provide more definition of acceptable levels of per-

formance for oral checkoffs and examinations. Methods of evaluation should be re-
evaluated for appropriateness when learning objectives become based on validated
job performance requirements.

4-2.3.4.2. Finding on " Lesson Plans Exist for All Courses and Should Include the
Following:

a. Suggested instructor teaching activities appropriate for the content and
objectives
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(~(_,) b. Appropriate instructor references, trainee texts, and trainee references
c. Suggested evaluation methods and instruments for determining trainee per-

formance

d. Trainee text materials appropriate for the trainees who use them
e. Audio-visual materials to support the objectives of each program."

Lesson plans in some form of development exist for all classroom courses. Lesson

plans are prepared and approved before the lesson is presented. Sometimes, due to
time constraints, the lesson plan may lack substance. Generally, lesson plans
include notes by the instructor on points to emphasize, anecdotes to tell and ex-
amples to use. Instructor references and trainee texts are identified. Frequently,
the instructor includes pages of text and diagrams in a trainee handout. The hand-
outs also contain the lesson objectives. The instructor submits suggested test
questions for review and approval along with the lesson plan and objectives. Trainee
instructional materials generally come from purchased texts, photocopies of pages
from technical manuals or plant technical materials, and text or drawings produced
by the TMI Training Department.

O
Instructional materials produced from technical manuals and plant technical mater-
ials are sometimes difficult to read because of complexity or poor reproduction
quality. In some cases, the materials used are not completely appropriate for the
instructional topic. For example, in the auxiliary operator area, diagrams are
copied from technical documentation and used as handouts when teaching system func-
tions, flow paths through a system, and interrelations of systems and subsystems.
In some cases, the combination of amount of detail and the reproduction quality make
understanding the principles of operation difficult.

Most courses observed used audiovisual support materials. During interviews, some
instructors indicated the need for more support in producing instructionally sound
audiovisual materials.

4-2.3.4.2. Conclusion. Overall, lesson plans are appropriate. About 51 of 64

lesson plans for operator training courses are being upgraded by instructors to con-
form with current specifications for lesson plan development. This work has pro-
gressed slowly because of the hea.y classroom instruction load on instructors during

eO
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the first half of 1982. The high workload has also resulted in some use of ineffec-
tive copied material for audiovisual aids instead of developing material specific-
ally for training use.

4-2.3.4.2. Recommendation. Provide additional resources for developing quality
training materials.

4-2.3.5. INPO Criteria for Trainee Evaluation.

a. " Trainees are pretested routinely or otherwise evaluated to ensure that
they meet training program prerequisites."

b. " Procedures exist for granting exemptions from training based on previous
training or experience when documentation or assessment indicate the indi-
vidual possesses the required knowledge and skills."

c. " Trainee performance is evaluated regularly against established learning
objectives."

d. " Trainee evaluation is conducted throughout each training program."

{} " Trainees whose performance is unsatisfactory are given remedial training,e.

recycled through training, or removed from training."
f. " Procedures exist to ensure that trainees are consistently evaluated while

minimizing possible compromise of examinations prior to administration."
g. " Follow-up evaluations of trainee's on-the-job performance are conducted

routinely."

4-2.3.5.1. Finding on " Trainees Are Pretested Routinely or Otherwise Evaluated to
Ensure That They Meet Training Program Prerequisites." Screening or validation
examinations are administered in certain training programs. Training program
descriptions include prerequisites which must be satisfied before a trainee enters

training. In the case of RadCon technician training, the Manager RadCon TMI-1 is
responsible for administering the initial written screening examination for the
selection of RadCon technician trainees. Particular attention is paid to recruit-

ing appropriate personnel as operators. It was reported that approximately 200
individuals were interviewed in the recent hiring of eight licensed reactor operator
trainaes.

O.
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V,m 4-2.3.5.1. Conclusion. Current GPU Nuclear procedures are adequate for identifying
appropriate trainees.

4-2.3.5.1. Recommendation. Continue nresent practices in evaluating applicants for
suitability as trainees.

4-2.3.5.2. Finding on " Procedures Exist for Granting Exemptions from Training."
Licensed reactor operator trainees who do not come from the auxiliary operator
ranks are required to pass written validation examinations on theoretical funda-

mentals to exempt them from that portion of auxiliary operator training. Ex-Navy

personnel with appropriate RadCon training and experience can be exempted from TMI-1
initial RadCon technician training based on an evaluation of their prior training
and experience and passing a challenge examination.

4-2.3.5.2. Conclusion. Procedures exist so that newly hired personnel who have
previous experience can be exempted from training based on appropriate examinations
and review of the individual's experience.

4-2.3.5.2. Recommendation. Continue present practices in the area of exempting
qualified newly hired personnel from redundant training.

4-2.3.5.3. Finding on " Trainee Performance Is Evaluated Regularly Against Estab-
lished Learning Objectives." Learning objectives are provided in all classroom
instruction lessons. Test items are designed to measure attainment of these objec-
tives. Weekly quizzes provide an indication of how well trainees are mastering
the objectives. OJT is structured around lists of tasks to be accomplished and some
guidance is provided on what to study to pass checkoffs on these tasks.

4-2.3.5.3. Conclusion. Trainee performance is regularly evaluated against objec-
tives which are announced in advance of instruction.

4-2.3.5.3. Recommendation. Continue the present practice of frequently examining
trainees against established learning objectives.

4-2.3.5.4. Finding on " Trainee Evaluation Is Conducted Throughout Each Training

] Program." Trainee performance is evaluated by weekly quizzes during classroom in-'

struction. Comprehensive oral and written examinations are given at the end of
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training programs. During OJT, the minimum rate of completing task checkoffs is
specified. During OJT for operators, the TMI Training Department and the TMI-1
Operations Department conduct periodic written and oral examinations in addition to
the oral checkoffs.

4-2.3.5.4. Conclusion. Trainee performance is regularly evaluated in TMI-1 train-
,

ing programs assessed.

4-2.3.5.4. Recommendation. Continue the present practice of regular evaluation of
trainee performance in all training programs.

4-2.3.5.5. Finding on " Trainees Whose Performance Is Unsatisfactory Are Given Reme-

dial Training, Recycled Through Training, or Removed from Training." Remedial in-
struction is provided for trainees who fall below the passing standard as specified
in TD 1103 and individual program descriptions. The remediation may include restudy
of the material, repeat of the class or sections thereof, and one-on-one tutoring
with an instructor. A reexamination is given after the prescribed remediation is
complete. Detailed procedures are provided in the TMI-1 licensed operator requali-
fication program description for remedial training in the case of licensed opera-
tors. In the class of six TMI-1 licensed reactor operator trainees who completed
training in January 1982, one trainee failed the mock NRC oral and written license
examinations and was turned back to the next class.

4-2.3.5.5. Conclusion. Provisions exist for meaningful review of personnel in
training who are not progressing satisfactorily and remediation is provided by
various appropriate means.

! 4-2.3.5.5. Recommendation. Continue present practices in the area of trainee

remediation.

4-2.3.5.6. Finding on " Procedures Exist to Ensure That Trainees Are Consistently
Evaluated While Minimizing Possibility of Compromise of Examinations Prior to Admin-
istration." In this context, examinations include oral or written tests and quiz-
zes. Consistent evaluation is enhanced by testing on the basis of learning objec-

O tives provided to trainees in class. GPU Nuclear procedure 6200-ADM-2600.1, Rev 0,
d
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O october 21.1981 prov4ees directioa on tyn4es end stories exem4netiees moeiterino
examinations, ensuring that unauthorized material is not available to trainees dur-
ing examinations, and reporting misconduct or cheating during examinations. This
procedure assigns to the Director Training and Education overall responsibi'' for
conduct of all GPU Nuclear training programs including administration of examina-
tions. The procedure further assigns to the Manager Plant Training TMI responsi-
bility for implementing training programs and administering examinations at TMI.
Assignment of responsibility for security of examinations is implied but not stated
explicitly in this procedure.

A Manager Plant Training TMI memorandum of June 7, 1982 details examination security
procedures and covers security of materials during development, typing, reproduc-
tion, and storage prior to administration.

A TMI Training Department Document Control / Clerical Supervisor memorandum of June

18, 1982 emphasizes to the clerical staff the importance of properly safeguarding
the security of examinations being typed.

O It was observed during the site visit that written examinations were carefully con-
trolled and security procedures were rigorously followed. After a quiz or test is

typed and approved, it is retained by document control in locked storage. Tests are
removed from locked storage and provided to the instructor or proctor a short time
before the test is to be administered. Tests are reproduced on yellow paper which
is used only for this purpose. Two evening checks were made of training center
office spaces for examination security. No examination materials were visible in
offices. Drawers with locks were locked. The typing stations and copy machines
were observed on days when examinations were produced and no examination material
was found unattended.

The administration of ten quizzes was observed and the same procedures were fol-
lowed in each class. Trainees were seated one behind the other with space between
trainees in the same row. In large classes such as general employee training where
trainees sat close together, different examinations were used for adjacent trainees.
All quizzes were proctored and in large classes, a second proctor was used. A

seating chart was prepared by the instructor and attached to the completed examina-
tion package. Prior to passing out the examinations, the instructor read to the
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A
V class nine standard instructions printed on the cover of each examination booklet.

These instructions covered conduct during examinations and the possible consequences
of misconduct and cheating. The examinations were conducted in a quiet and orderly
manner. On completion of the examination, each trainee signed and dated a statement
certifying that all answers were the trainee's own work, that unauthorized assist-
ance was not given or received and that unauthorized references were not used.
Trainees left the room after completing the examination. During observation of
quizzes being administered July 2,1982, it was noted that while proctors remained
in front of the class and alert for unauthorized activity, several read paperwork
which interfered with giving their undivided attention to proctoring.

Examination security was discussed during interviews with trainees and instructors.
They uniformly expressed opinions and provided answers to questions which indicated
they understood and supported the need for examination security and knew that pro-'

viding or receiving assistance on examinations was unacceptable conduct.

Examination grading procedures do not provide for analysis to detect collusion in

,q answers or to detect problems in test items which may reduce validity and reli-
O ability.

During a review of lesson plans, three of eleven lesson plan folders in the TMI
Training Department Document Control / Clerical Supervisor's office were found with
the instructor's proposed quiz questions in them. The questions were not protected
from unauthorized access and two of the three folders also included quiz answers.
One of the three sets of suggested quiz questions was on white paper vice yellow.
In accordance with current procedures, it is the practice for suggested quiz ques-
tions to accompany the lesson plan through approval and typing. It was reported
that a change to this procedure is being drafted to require separation of suggested
examination questions from lesson plans to maintain the security of proposed exami-
nation questions.

4-2.3.5.6. Conclusion. GPU Nuclear and TMI Training Department examination secur-
ity procedures and actual practices are effective in maintaining the integrity of
examinations. Responsibility for examination administration is assigned at a mana-
gerial level but specific responsibility for examination security is not assigned
at this level. Procedures have not been established for detecting collusion in
examination answers.
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4-2.3.5.6. Recommendation. Assign specific responsibility for examination security
at a managerial level to enhance continued diligence in this area. Assigned duties
should include spot checking security practices, periodically reviewing security
procedures and receiving reports on analysis of test answers for collusion.

4-2.3.5.7. Finding on " Follow-up Evaluations of Trainee's On-the-Job Performance
Are Conducted Routinely." The GPU Nuclear agreement with bargaining unit employees
precludes evaluation and documentation of their job performance.

4-2.3.5.7. Conclusion. On-the-job performance evaluations are important to assess-
ment of training effectiveness.

4-2.3.5.7. Recommendation. Establish a program for the regular, systematic, and
equitable evaluation of plant personnel job performance.

4-2.3.6. INP0 Criteria for Program Evaluation. "A systematic evaluation process
exists for all training programs. This evaluation process includes the following:

a. Achievement of stated goals and objectives
b. Compatability of the trainees and the program
c. Development and modification of program content
d. Sequence of instruction and time allocations
e. Instructional strategy and materials
f. Feedback from on-the-job performance."

4-2.3.6.1. Finding on "A Systematic Evaluation Process Exists for All Training Pro-
grams." TMI Training Department procedures TD 1103,1104, and 1105 provide review

I criteria for training program descriptions and lesson plans. Revision procedures

are also included. Individual training program descriptions establish program
evaluation procedures for specific programs.

Newly developed training program descriptions and lesson plans consistently adhere
to the design criteria specified in TD 1103. The TMI Training Department reported

there are plans to upgrade old lesson plans by December 1982 to meet the present
criteria.

(
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Some of the TMI-1 training programs are being taught for the first time or have just
been taught for the first time. Examples are TMI-1 auxiliary operator and TMI-1
senior reactor operator training programs. Others, such as the TMI-l RadCon techni-
cian initial training program are being revised. New training programs are eval-
uated on completion of the first class and all continuing training programs are
evaluated in accordance with the program description and the above procedures.

4-2.3.6.1. Conclusion. Procedures exist and are effective for evaluation of train-
ing programs. The lack of test item analysis procedures makes it difficult to as-

sure reliability and validity of test questions. Potential problems which may
be identified using test item analysis include invalid test items, instructional

gaps, patterns indicating possible cheating, and unreliable or confusing test items.

4-2.3.6.1. Recommendation. Continue present procedures for the evaluation of

training programs. Design and implement a test item analysis procedure, preferably
using a computer to increase capability and reduce clerical tasks associated with
manually performed item analysis.

n>

a
4-2.4. INP0 Criteria for Trainina Staff Size and Workload.

l .

o The objective of criteria in this section is "To provide sufficient train-
ing manpower to perform all necessary functions."

4-2.4.1. INP0 Criteria

a. "To implement the training programs, the training staff includes an ade-
quate number of qualified personnel to perform the following activities:

i (1) Management

(2) Supervision

(3) Instruction
(4) Program development."

b. "The workload of the instructional staff allows time for the following:
(1) Instructor preparation
(2) Materials development
(3) Program improvement
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(4) Trainee evaluation
(5) Trainee counseling
(6) Staff professional development."

c. "The instructor-to-trainee ratio is consistent with the training situa-
tion."

4-2.4.1.1. Finding on "To Implement the Training Programs, the Training Staff In-
| cludes an Adequate Number of Qualified Personnel." The TMI Training Department

staff of 55 is organized under the Manager Plant Training TMI who reports to the
Director Training and Education in the Nuclear Assurance Division of the GPU Nuclear
corporate staff. The Director Training and Education reports to the Vice President
Nuclear Assurance who in turn reports to the Office of the President GPU Nuclear.
The TMI Training Department staff organization consists of five sections which are
headed by the Operator Training Manager, Supervisor Training and Educational Devel-
opment, Support Training Manager, Supervisor Technician Training, and Supervisor
Training Administrative Support. The span of control of managers and supervisors
is appropriate with usually five or fewer personnel reporting to each manager or
supervisor. Support and administrative staffing levels were observed to be ade-
quate. Typing, document control and library functions were observed to be handled
smoothly.

The TMI Training Department instructor staffing is adequate for expected future
training loads. Licensed operator instructor staffing was not adequate for the
initial and requalification training load in the first half of 1982 and two experi-
enced shift supervisors were assigned to assist with instruction and supervision,
The TMI Training Department reported that licensed operator instructors will become
more involved in developing cc Jeware for the basic principles trainer and the
replica simulator in the future. This will reduce the time available for other
instructor tasks.

TMI Training Department support staff lacks personnel who have experience conducting
or managing the extensive job and task analyses which will be necessary if the INP0
approach to job performance based training is adopted.

The normal work assignments of several TMI Training Department managers and super-
visors have been affected over the past 1-2 years by preparing depositions, re-

O searching records and giving testimony associated with hearings and litigation
concerning the TMI-2 accident and the the TMI-1 restart.
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Od During high training load periods in general employee training, the TMI Training
Department staff instructors are augmented temporarily with contract instructors.
An administrative assistant was recently added to the Operator Training Section
and this helps to take some of the licensed operator training record workload off
instructors.

Members of the training staff involved in instruction or supervision of instruction
include 14 degreed personnel.

An organization chart of the TMI Tro;ning Department is provided in Volume 2, Sec-
tion 4.

,

4-2.4.1.1. Conclusion. The number of qualified individuals in the TMI Training
Department is appropriate to satisfy present and projected TMI-1 training needs.
Temporary augmentation of the staff during a typically high training load is appro-
priate. It is important to maintain high standards of instructor competence when
using temporary instructors. For example, the two experienced shif t supervisors

O did not receive instructor training before assuming duties instructing and super-V
vising licensed operator trainees. The workload of licensed operator instructors
will be affected by increased involvement in simulator training in the future in
connection with the basic principles trainer and replica simulator to be installed
at TMI.

If the INP0 approach to job performance based training is adopted, more resources
will be required in the training staff to conduct plant specific job and task analy-
ses or to manage this effort using GPU Nuclear and contractor resources.

4-2.4.1.1. Recommendation. Continue to review TMI Training Department staff work-
loads and reallocate resources to meet emerging needs. Conduct an analysis of the
impact on instructor workload of planning and preparing for the introduction of the
basic principles trainer and the replica simulator into TMI-1 training programs.
Provide additional resources in this area if needed. To assist in making knowl-
edgeable decisions on the INP0 approach to job perforance based training, identify
key personnel who would be involved in supervising and produc;na plant specific
job and task analyses. Provide the necessary training to these key individuals in

O the INP0 job and tasks analysis model. The INPO Training and Education Division may

be able to offer assistance and advice in this regard.
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O 4-2.4.1.2. Fineing on "The Workload of the Instructional Staff Allows Time for the
Following:

a. Instructor preparation
b. Materials development

c. Program improvement

d. Trainee evaluation
e. Trainee counseling
f. Staff professional development."

Licensed operator instructors estimated the percent of their time spent on various

activities as shown in Table 4-3. The non-licensed operator instructors interviewed
reported that their time was spent in a similar fashion over the past several

months.

TABLE 4-3

LICENSED OPERATOR INSTRUCTORS WORKLOAD

O reRCeNT
TASK TIME SPENT

ON TASK

Instructor preparation and presentation 37%

Materials development 13%

Program improvements 7%
,

Trainee evaluation 13%

Trainee counseling 9%

Professional development and requalification 12%;

Administration 9%

I TOTAL 100%

The general employee training (GET) instructors, because of the short course length
and repetitive nature of the GET classds, spend approximately 80% of their time in-

,

structing and the remainder on the other areas including about 9% on administrative
work. The three TMI-1 RadCon technician training instructors conduct part of the
radiation worker training (RWT) in the GET program. The RadCon instructors inter-

O viewed reported that they spend most of their time actually instructing with little
time left for developmental activity.
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hm The Manager Plant Training TMI and the Operator Training Manager TMI were inter-
;

viewed separately concerning their workloads. They both stated that preparing for
and giving testimony or depositions in connection with hearings and litigation
concerned with the TM1-2 accident and the TMI-1 restart have been a significant
interference with their regularly assigned work.

4-2.4.1.2. Conclusion. The first half of 1982 has been a peak training load period
for the TMI Training Department. As the manning levels in the various plant depart-
ments stabilize, more time is expected to be available for program and materials
improvement and for professional development including gaining or maintaining ex-
pertise in the plant.

4-2.4.1.2. Recommendation. Systematically evaluate upcoming training requirements
and identify goals to be accomplished in the areas of professional development and
program and materials development in the time made available by the expected reduc-
tion in instruction load. Managers and supervisors should spend more time observing
training sessions, evaluating the performance of instructors and providing guidance

Q as needed.
C'

4-2.4.1.3. Finding on "The Instructor-to-Trainee Ratio Is Consistent With the

Training Situation." The instructor-to-trainee ratio varied from about 1/19 to 1/4.
The 1/19 ratio was observed when the replacement licensed reactor operator and
auxiliary operator classes were combined for some of the plant systems lectures.
More typical classroom ratios were 1/8 to 1/10. GET classes sometimes include up to
35 trainees, at which time extra instructor help is provided. In the practical

factors portion of GET, there were typically five or fewer trainees per instructor.
The replacement senior reactor operator class which recently completed trai.ning con-
sisted of four trainees. The RadCon training observed was cyclic retraining. At
one RadCon training session, respirator classes from TMI-1 and TMI-2 were combined,
which made a total of 16 trainees. Typically, however, such classes consisted of
five to eight individuals.

4-2.4.1.3. Conclusion. The instructor-to-trainee ratio is appropriate for the

training situations.

4-2.4.1.3. Recommendation. Continue the present policy of main.aining typical
instructor-to-trainee ratios in the range of 1/8 to 1/10.
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4-2.5. INPO Criteria for Training Staff Qualifications.

o The objective for this criteria is "To ensure the training staff has the
qualifications necessary to provide effective training."

4-2.5.1. INP0 Criteria

a. "The duties and responsibilities of the training staff are clearly de-
fined."

b. "The Training Manager has appropriate educational, technical and experi-
ence qualifications for the position."

c. "The Training / Instructional Supervisor has appropriate educational, tech-
nical, and experience qualification for the position."

d. " Technical instructors (utility and contracted training) possess the fol-
lowing qualifications:
(1) Technical training and experience consistent with the subject matter

being taught .

] (2) Instructional skills appropriate for assigned instructional duties."
e. " Staff members responsible for program development have appropriate educa-

tion, training, and experience qualifications for the position."
f. "When instructors have not yet attained the required instructional quali-

fications or only instruct occasionally, the training quality is main-
tained through appropriate and qualified assistance and supervision."

'

4-2.5.1.1. Finding on "The Duties and Responsibilities of the Training Staff Are
Clearly Defined." The TMI Training Department Administrative Manual promulgated by
a Manager Plant Training TMI memorandum of January 27, 1981 sets forth for each
position on the training staff the position title, reporting chain, function, mini-
mum and additional desired education / experience / licenses and certificates, minimum
and desired additional training, technical duties, managerial duties, and adminis-
trative duties. A draft revision of the administrative manual containing major
changes is under review at the present time.

The GPU Nuclear specification and description for each position also describe duties

p and responsibilities for training staff positions.

J
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pJ 4-2.5.1.1. Conclusion. The dutiec and responsibilities cf TMI Training Department
personnel are clearly defined in writing.

4-2.5.1.1. Recommendation. Continue the present practice of providing current
clear statements of responsibilities and duties for TMI Training Department per-
sonnel. Complete review and promulgate the revision to the TMI Training Department
Administrative Manual.

4-2.5.1.2. Finding on "The Training Manager Has Appropriate Educational, Technical
and Experience Qualifications for the Position." The GPU Nuclear position specifi-
cation for the Manager Plant Training TMI requires:

a. Bachelor's degree in engineering, science, education or management.
b. Five years experience in the areas of nuclear engineering, plant opera-

tions or maintenance, training, quality assurance, or health physics.
c. No license or certificate is required.

O The Manager Plant Training TMI is well qualified for his position by reason of his
doctorate level nuclear engineering academic background, his extensive and varied
experience in the university and commercial nuclear reactor field and his continuing
active participation in nuclear industry matters. His experience in technical
training at the technician and operator level includes two years at TMI and four
years instructing university rasearch reactor operators.

4-2.5.1.2. Conclusion. The Manager Plant Training TMI is well qualified to fill

his position.

4-2.5.1.2. Recommendation. Continue to depend on the present incumbent as Manager
Plant Training TMI.

4-2.5.1.3. Finding on "The Training / Instructional Supervisor Has Appropriate Educa-
tional, Technical and Experience Qualifications for the Position." The TMI Training
Department staff includes five section heads who report to the Manager Plant Train-
ing TMI and who each carry out the duties of a Training / Instructional Supervisor
in a specific area of training. This arrangement is appropriate due to the TMI
Training Department's size. The five sections heads are the Operator Training

4-53

. . _ _ - . - .- .-.



Manager, Support Trair,ing Manager, Supervisor Technician Training, Supervisor Train-
ing and Educational Development, and Supervisor Administrative Support. Their
qualifications are discussed in this subsection.

The GPU Nuclear position specification for the Operator Training Manager TMI re-
quires:

a. Bachelor's degree in engineering, science, education or management.
b. Two years experience in technical training.
c. Six months experience in PWR operator training.
d. No license or certificate required.

The Operator Training Manager TMI has a bachelor of science degree with majors in
political science and economics and a master's degree in management. He completed

Navy nuclear power training and has extensive experience in Navy nuclear power
assignments. The incumbent is not qualified in the TMI-1 plant. The incumbent
meets the requirements set forth in the specification.

O
U

The GPU Nuclear position specification for the Support Training Manager TMI re-
quires:

a. Bachelor's degree or equivalent experience.
b. Four years experience in nuclear power plant operation, emergency plan-

ning, health physics, security training and/or technical management of
,

which six months shall be in the on-site training organization.|
c. No license required.

The current incumbent meets these requirements.

The GPU Nuclear position specification for the Supervisor Technician Training TMI
requires:

! a. Bachelor's degree or equivalent experience.
b. Four years experience in nuclear power plant operation, and/or technical

management, with six months experience in the TMI training organization.

O
The current incumbent meets these requirements.

|
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The GPU Nuclear position specification for the Supervisor Training and Educational
Development TMI requires:

a. Bachelor's degree in engineering, science, education, or business admin-
istration.

b. Four years experience in education, supervisory or management training,.,

power plant training, or training program administration.
c. No license required.

The current incumbent meets these requirements.

The GPU Nuclear position specification for the Supervisor Training Administrative
Support TMI requires:

a. Bachelor's degree or equivalent experience.
b. Six years experience in power plant operations, technical training, admin-

istration or audio-visual production.

O
The current incumbent meets these requirements.

Two other key supervisors report to the Operator Training Manager TMI. They are

the Supervisor Licensed Operator Training TMI-1 and the Supervisor Non-Licensed
Oper^ator Training TMI.

The GPU Nuclear position specification for Supervisor Licensed Operator Training
TMI-1 requires:

a. High school diploma.

b. Four years experience in the operation, maintenance, training, or design
of a nuclear power plant.

c. Two years experience in technical training.
d. NRC SR0 license on the plant or equivalent qualification for a civilian or

military power reactor. '

The current incumbent meets these requirements and maintains a current NRC SRO
qualification on the plant.
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The GPU Nuclear position specification for the Supervisor Non-Licensed Operator
Training TMI requires:

a. High school diploma.
b. Four years experience in operation and maintenance of a nuclear power

plant including experience as an auxiliary operator.
c. No license required.

The current incumbent meets these requirements and is SR0 qualified on TMI-2.

The GPU Nuclear position specifications for instru: tors vary with the subject matter
taught. In general, all require at least a high school diploma and two to three
years of appropriate experience. Instructors who teach systems, integrated re-
sponses and transient courses to licensed operator trainees are required to be SR0
qualified. In all cases, the TMI Training Department instructors meet or exceed
the position specification requirements and meet regulatory requirements.

4-2.5.1.3. Conclusion. The five section heads in the TMI Training Department arep
V well qualified to perform their various functions. Although not required for his

present position, the Operator Training Manager TMI would gain increased credit-
ability with plant personnel if he were SR0 qualified in the TMI-1 plant. The TMI

Training Department organization does not designate successors to act in the ab-
sence of key individuals.

4-2.5.1.3. Recommendation. Continue to depend on the present section heads in the
TMI Training Department. Establish a study and OJT program to qualify the Operator
Training Manager TMI as an SR0 in the TMI-1 plant. Designate successors to act in
the absence of key individuals in the training organization.

4-2.5.1.4. Finding on " Technical Instructors (Utility and Contracted Training)
Possess the Following Qualifications:

.

a. Technical training and experience consistent with the subject matter being
taught.

b. Instructional skills appropriate for assigned instructional duties."

TMI Training Department licensed operator instructors maintain current SR0 qualifi-
cations in the TMI-1 plant. They average 11 years experience at TMI and five years,
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experience es instructors. These instructors are qualified to teach technical sub-
jects competently. However, observed classroom lessons in academic subjects taught
by these instructors lacked fully developed explanations of basic principles which
could be supplied by instructors with appropriate degrees and engineering experi-
ence.

Two TMI Training Department non-licensed operator instructors have not completed
the TMI-1 auxiliary operator training program or its equivalent.

Not all TMI Training Department instructors have completed the one week initial in-
structor development course. The TMI Training Department reported that those who
have not will attend the next class of the course which is held every six months.

TMI Training Department instructors and support staff personnel interviewed dis-
played excellent motivation and interest in their work. The overall feeling of the
training organization was observed to be positive during the two-week site visit.

O Babcock and Wilcox Company instructors who teach systems, integrated responses and
transients to TMI-l licensed operators and trainees during training at the B&W
simulator are not all SRO qualified or simulator certified.

4-2.5.1.4. Conclusion. The technical training and experience of the technical
instructors is satisfactory. Although licensed operator instructors maintain their
SRO qualitication in the plant, their long assignment as instructors and comparative
lack of close contact with plant operations can degrade their effectiveness. The

temporary assignment of two experienced shift supervisors to augment the licensed
operators during the high training load period in early 1982 provided current au-
thoritative expertise on the plant. Two of the TMI-1 auxiliary operator instructors
should become qualified as auxiliary operators in the TMI-1 plant. Instructional
skills could be improved with continuing instructor development. There are person-
nel in the TMI Training Department staff who are better qualified than present
licensed operator instructors to teach academic subjects to licensed operators and
licensed operator trainees. The effectiveness of simulator training could be in-
creased by use of all SR0 qualified or simulator certified instructors for training
TMI-1 personnel.
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(.)N 4-2.5.1.4. Recommendation. Establish goals for early completion of initial in->

structor development training for all instructors who have not completed this train-
ing. Establish goals for auxiliary operator instructors to complete auxiliary
operator qualification in the THI-1 plant. Increase current plant expertise in the
TMI Training Department by establishing a program for rotating experienced opera-
tions personnel into instructor assignments. Arrange with B&W to use all SRO quali-
fied or simulator certified instructors for training of TMI-1 personnel. Utilize
training staff with appropriate de? ees and engineering experience to teach academic
subjects to licensed operators and licensed operator trainees.

4-2.5.1.5. Finding on " Staff Members Responsible for Program Development Have Ap-
propriate Education, Training and Experience Qualifications for the Position." Sev-
eral of the TMI Training Department Training and Educational Development section
personnel have high school teaching backgrounds and experience with industrial
training programs. There is a lack of qualifications and experience in instruc-
tional systems development and in the conduct of large scale job and task analyses.

] 4-2.5.1.5. Conclusion. If the INP0 approach to job performance based training
is adopted, additional training will be required for personnel who will conduct
or manage the conduct of job and task analyses in the plant.

4-2.5.1.5. Recommendation. To assist in making knowledgeable decisions on the
INP0 approach to job performance based training, identify key personnel who would
be involved in supervising and producing plant specific job and task analyses.
Provide the necessary training to these key individuals in the INP0 job and task
analysis model. The INP0 Training and Education Division may be able to offer
assistance and advice in this regard.

4-2.5.1.6. Finding on "When Instructors Have Not Yet Attained the Required Instruc-
tional Qualifications or Only Instruct Occasionally, the Training Quality Is Main-
tained Through Appropriate and Qualified Assistance and Supervision." New instruc-
tors are approved to begin duties as an instructor, including developing lessons
and teaching classroom lessons, by their section head based on informal criteria for
qualification as an instructor. It is a goal that instructors complete the 40-hour
initial instructor development course before being assigned duties to instruct, but
this is not required. Instructors typically attend the next offering of the course"
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pd after being assigned to instruct. There are no procedures directing observation and
coaching for new instructors during this interim period before attending the course.
The licensed operator training program descriptions contain procedures for approving
the use of guest lecturers in training sessions.

4-2.5.1.6. Conclusion. Procedures are needed to qualify and assist guest lecturers
and instructors who have not yet attained required instructional qualifications.

4-2.5.1.6. Recommendation. Develop procedures to assist and supervise individuals
who only instruct occasionally or instructors who have not yet attained required
instructional qualifications.

4-2.6. INPO Criteria for Staff Development and Evaluation.

o The objective for this criteria is "To maintain an effective and quali-
fied training staff."

O 4-261- 1"Po criterie-

a. " Initial and continuing training of instructional staff members is devel-
oped and implemented."

b. " Criteria and procedures for evaluating and ensuring the qualifications
of the training staff are established and implemented."

c. " Instructor performance is evaluated at least annually."
d. " Opportunities for continuing development are provided for training staff

in response to both individual and organizational needs."
e. "Those who regularly provide technical training maintain their technical

qualifications and their familiarity with job requirements through in-
plant activities."

4-2.6.1.1. Finding on " Initial and Continuing Training of Instructional Staff Mem-
bers Is Developed and Implemented." The TMI Training Department conducts a 40-hour
initial instructor development course for personnel assigned as TMI Training De-
partment instructors. Typically this course is completed within six months of

p'' assignment as an instructor. There is a supervised self-study course of approxi-
mately 40 hours on criterion-referenced instruction, which four instructors have
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O
V taken. The TMI Training Department ' reported that a program for advanced and on-

going instructor development, based in part, on the INP0 guidelines, is in the early
planning stages. It is now contemplated that advanced instructor training will be
provided- in one-week modules with the first to be presented in late 1982. It will

include two to three days on criterion-referenced instruction and two to three

days on testing and evaluation.

4-2.6.1.1. Conclusion. Continued improvement is needed in the TMI Training Depart-
ment instructor development programs. The length of the initial instructor develop-
ment course is not of sufficient duration to achieve mastery of course objectives
without substantial follow-up observation and critique after the instructor is in
the classroom and giving and preparing instruction. The planned advanced instructor
training program of one week on criterion-referenced instruction and testing and
evaluation is a good first step, but a one week exposure to complex new material is
not adequate to ensure mastery under real working conditions without follow-up ob-
servation and critique. This subject is discussed further in Section 5 of the

report. The TMI Training Department courses for instructor development include

() significantly less time and content than recommended by the INP0 guidelines.
v

4-2.6.1.1. Recommendation. Upgrade the initial and advanced instructor development
programs based on an analysis of job performance based requirements for a TMI in-
structor. Consider the recommendations of INP0 guidelines in structuring new pro-
grams. Establish procedures for follow-up observation and critique of new instruc-
tors in the performance of instructing duties.

4-2.6.1.2. Finding on " Criteria and Procedures for Evaluating and Ensuring the
Qualifications of the Instructional Staff Are Established and Implemented." A TMI
Training Department practice calls for section heads and training management per-
sonnel to observe and evaluate instructors on a regular basis. Evaluation criteria
and procedures have not been established and promulgated. The TMI Training Depart-
ment reported that a procedure is being developed.

4-2.6.1.2. Conclusion. There is a lack of specific evaluation criteria promul-

gated for assessing the qualifications of the instructional staff.

(] 4-2.6.1.2. Recommendation. Establish specific evaluation criteria for instructors.

Implement a program for the regular and systematic evaluation of instructors.
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OV 4-2.6.1.3. Finding on " Instructor Performance Is Evaluated at Least Annually." A
TMI Training Department practice calls for supervisors to evaluate instructors semi-
annually and section heads to perform annual evaluations. A schedule of evaluations
was reviewed and there has not been consistent compliance with the schedule. The

Operator Training Manager TMI and the Manager Plant Training TMI perfenmed a total
of eight instructor evaluations in the training programs assessed since January
1981. Procedures are in place and effectively operating for trainees' to provide
weekly comments on operator replacement and requalification training classes to the
TMI-1 Operations Department Training Coordinator. Similar trainee evaluations are
also used within the TMI Training Department for general employee training, TMI-1
auxiliary operator and RadCon technician training programs. Twenty-seven of these
evaluations were reviewed. They contained candid, constructive and responsible
comments which were investigated and, where appropriate, acted on by TMI-1 Opera-
tions Department and TMI Training Department managers.

4-2.6.1.3. Conclusion. An effective instructor evaluation pr.ogram has not been
established. Trainee evaluations of classroom instruction are effectively used as

O reedbeck too1 by the Ta' traiaia9 oepart eat-

4-2.6.1.3. Recommendation. Establish and implement an effective instructor evalua-
tion program. Continue trainee evaluations as a means of feedback to the instruc-
tors and the TMI Training Department.

4-2.6.1.4. Finding on " Opportunities for Continuing Development Are Provided for
Training Staff in Response to Both Individual and Organizational Needs." GPU Nu-
lear sponsors off-site instruction for training staff personnel in RadCon tech-

niques, RadWaste management, respirator certification, maintenance practices, and
special engineering subjects. TMI Training Department personnel are encouraged to
enroll in GPU Nuclear sponsored college and university programs on their own time.

4-2.6.1.4. Conclusion. GPU Nuclear sponsors a variety of opportunities for con-
tinuing development and makes good use of local educational institutions in this
effort.

4-2.6.1.4. Recommendation. Continue present policies of encouraging the continuing
development of training staff personnel.
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O 4-2.6.1.s. eineing ee These who Reguiariy eroviee Techeicei Training Maintain
Their Technical Qualifications and Their Familiarity With Job Requirements Through
In-Plant Activities." Instructors who holc' NRC reactor operator and senior reactor
operator licenses in the TMI-1 plant participate in the licensed operator requalifi-
cation program which includes working two shifts per month in the plant. As with |

most off-shift personnel, this is not sufficient to maintain adequate proficiency
to be assigned licensed operator duties without additional retraining. RadCon

instructors participate in some in plant activity. Auxiliary operator instructors
spend time in the plant conducting tours and preparing lesson plans on plant sys-
tems. GET instructors regularly observe RadCon practices in plant to ensure their
instruction is current and job related.

4-2.6.1.5. Conclusion. Continuing emphasis is needed to ensure th+ instructors *

develop and maintain their expertise in the plant.

4-2.6.1.5. Recommendation. Develop procedures for ensuring that TMI Training
Department personnel concerned with technical instruction develop and maintain
expertise in the plant commensurate with their assigned duties.

O
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O SECTION 5
,

INSTRUCTOR DEVELOPMENT PROGRAM

5-0. INTRODUCTION. Tne overall effectiveness of technical training within an
organization is largely influenced by the knowledge, skill and motivation of the
instructional staff. Thus, the development and maintenance of a high level of
instractor competence is vital in achieving an effective technical training program.
Although not identified as a specific assessment area in the scope of work, the
instructor development program is considered sufficiently important to be assessed
in a separate section of this report.

5-1. ASSESSMENT METHODS. The instructor development program was assessed by Mr.
J.H. Biddick and Dr. P.C. Manning of Data-Design Laboratories. Draft 10 of INPO
document titled " Nuclear Power Plant Training Personnel Guidelines for Technical
Instructor Qualification," April 12,1982, was used as a raference for assessing
the TMI Training Department instructor development program. Draft 10 of these

guidelines had not been received by the TMI Training Department at the time of the
assessment.

In addition to the INPO guidelines, information on which to base the assessment was
also obtained from the following sources:

.

a. Interviews with the Supervisor Training and Educational Development (T&ED)
and the Training and Educational Development Section instructors

b. Training schedules
c. TMI Training Department instructor trainir.g program descriptions
d. TMI Training Department instructor training lesson plans
e. American Electrical Power (AEP) Manual for Instructors

The data from these sources was organized and displayed using an instructor training
program evaluation checklist and instructor training program content audit work-
sheets.

Copies of these forms and the TMI Training Department program descriptions for
initial instructor development and proposed advanced instructor development are
included in Volume 2, Section 5.
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O Contect with the Senerviser T&ED we, ilmited durino the s4te visit beceuse he is on
lonyterm assignment as GPU Nuclear project leader for the basic principles trainer

,

project and is normally located at the vendor's plant at West Long Branch, New
Jersey. In his absence, discussions continued with the Acting Supervisor T&ED.

5-2. FINDD'GS , CONCLUSIONS AND RECOMMENDATIONS. The current status of the TMI

Training Department instructor development program is assessed in terms of selection
and qualification of instructor candidates, initial development, certification,
evaluation and continuing development, program evaluation, and records. Conclu-

sions and recommendations accompany the firidings in each area.

5-2.1. Instructor Selection and Qualification. Training and Educational Develop-
ment (T&ED) section personnel reported that TMI Training Department instructor duty
is considered a desirable assignment. Interviews with percunnel outside the TMI
Training Department indicated general agreement that the position of TMI Training
Department instructor is viewed as necessary and important to the TMI organization.
Several well qualified and experienced TMI-1 shift operations personnel have made

(' known their desire for assignment to instructor duty. Depending on position, ex-N perience and qualifications, some shift operations personnel would receive less pay
as instructors than they now receive. The Supervisor T&ED stated that the TMI
Training Department assigns priority to selecting technically qualified and well
regarded technicians for instructor duty. Instructors are selected from personnel
nominated by their supervisors or who have otherwise demonstrated their instruc-
tional capabilities in GPU Nuclear positions or in previous jobs. Nominees are

! interviewed by the appropriate TMI Training Department section head who is respon-
sible for assessing the individual's technical and instructional capabilities. Dur-

ing interviews with the section head, instructors and managers, candidates are some-
times required to make a 3-5 minute extemporaneous instructional presentation. In-
terpersonal, presentation, and technical skills are considered essential for assign-
ment to instructor duty. Instructor candidates are also interviewed as desired by
the TMI-1 department which utilizes the training which the candidate wi11 provide.
Selection is based on results of interviews and a review of work experience and

qualifications.

5-2.1. Conclusion. Selection of personnel for instructor positions is based pri-

O meriiy oa motivetion eed en technicel experience end e8iiity. The mein responsi-

bility for selecting appropriate individuals as instructors rests with the cognizant
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g
U TMI Training Department section head. There are no detailed criteria for assessing

9

technical or instructional capabilities of instructor candidates. Placing an in-
structor in a training status until all criteria for technical and instructional

capabilities are met would improve control of the selection process.

5-2.1. Recommendation. Develop a set of criteria for selection of individuals

to fill specific instructor positions. Use these criteria for assessing technical
and instructional capabilities of instructor candidates. Consider establishing an
instructor-in-training status for instructor candidates who do not meet all cri-
teria.

5-2.2. Initial Development. As the first step in instructor development, instruc-
tor trainees study the AEP Manual for Instructors for one week using a take-home
open-book test as a study guide. The take-home test results are reviewed by the
trainee's section supervisor and members of the T&ED staff. If the individual's
performance is considered unsatisfactory, the trainee is directed to study material
in the areas of weakness and correct observed deficiencies.

O
The second step in instructor development, which normally occurt within the first
six months of instructor duty, is completion of the TMI Training Department initial,

instructor development course. Table 5-1 lists the lesson topics and instruction
times in this course. During the one-week course in basic instructional concepts
and techniques, each trainee develops a lesson plan and a 20-minute vidcotaped
presentation. These products are evaluated using the TMI Training Department guide
for evaluation of instruction and the lesson plan development review guide. The

course is conducted by T&ED section personnel and includes lectures in addition to
the videotaped presentations and critiques. In comparison, the INP0 guidelines

'

recommend an 80-hour Level I associate instructor training program for an individual
without previous instructor experience.

On completion of the course, instructor trainees take a final written examination.
The grade on this test is averaged with grades on the lesson plan and the videotaped
presentation. If the average grade is less than 80%, remediation is prescribed and
the trainee is required to demonstrate improved performance. After fulfilling all

requirements, the instructor receives a certificate of completion and begins or

resumes instructor assignments.
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O TABLE 5-1 !
-

TOPICS AND INSTRUCTION TIMES INCLUDED IN

ONE WEEK TMI TRAINING DEPARTMENT INITIAL INSTRUCTOR DEVELOPMENT COURSE |

i CLASSR0OM TIME
TOPIC (MINUTES)

'

| Orientation, Course Objectives, and Cla .lication of Terms 60

! Effective Speaking 45

Impromptu Pre entation 604

IThe Learning Process 60,

) Principles of Learning 105

Planning and Running Effective Training 60 |
,

| Determining Training Needs 60

Making a Training Needs Analysis 60
,

| Making a Task Analysis 60

| Preparing Instructional Objectives 150

iO makins a traieias Anaiysis 60
a

i Selecting Media and Materials 120
4
" Selecting Training Methods 60
; Classroom Arrangement 45

Testing and Evaluation 75

j Preparing Lesson Plans 210
-

Presentations and Critiques 480s
,

Final Exam 45-

Film: What You Are Is Where You Were When 105:

i Course Evaluation 30

| Exam Review 30
:
i

i Note: These times do not include breaks and required study.
,

1

0
;

i 5-4
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bq A content analysis of the lesson plans for the TMI Training Department initial
instructor development program compared to the content recommended by INP0 guide-
lines provided the results shown in lable 5-2. The TMI initial instructor develop-
ment course includes instruction on principles of adult learning, characteristics
of an effective instructor, motivation and discipline, and common methods of in-
struction. Trainees also receive instruction on recognized methods and procedures
for ef fective classroom instruction. These latter areas include training needs
analysis, instructional objectives, methods of instruction, lesson plan development,
classroom presentation, and evaluating adult trainees. Videotaped student presen-
tations and critiques comprise about 24% of initial instructor development training.

Analysis of TMI Training Department lesson plans indicated that instructor trainees
receive very little instruction on the social and behavioral learning characteris-
tics of adults, the differences between terminal and enabling objectives, and tech-
niques to optimize learning. There were no TMI Training Department lesson plans,
training aids, or discussion points on the following INP0 suggested topics: in-
structor-trainee relationships, resourcefulness and creativity; fitting into the
total training effort; advantages and disadvantages of different instructionalg

V methods, criteria for selecting various methods, instructional pacing, presenting
laboratory instruction; and maintaining and using training program records. The

last named subject is covered during indoctrination for all new TMI Training Depart-
ment personnel.

5-2.2. Conclusion. Steps have been taken in the right direction, but there is need
for further improvement in initial instructor development. The 40-hour initial
instructor development course provides complete or partial coverage of approximately
22 of 31 topics contained in the 80-hour associate instructor course recommended
by INPO guidelines. The TMI Training Department initial instructor course focuses

( on lesson plan preparation and platform delivery of instruction. Considerable class
time, 210 minutes, is devoted to lesson plan development. A total of 480 minutes of
class time is allotted for platform presentations by the instructor traineer. The

presentations are videotaped and reviewed during the critiquing process. This is an
|

excellent program to prepare new instructors with proper lecture techniques. How-

ever, the initial training is not of sufficient duration to ensure trainee mastery
| under various expected conditions. Without coaching and feedback subsequent to the

O course and over a period of time during which the new instructor produces a numberi

of lesson plans on varying topics and delivers lectures based on these lesson plans,
it is not assured that uniformly high quality lesson plans and lectures will result.

! 5-5
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O TABLE 5-2

TMI TRAINING DEPARTMENT BASIC INSTRUCTOR
COURSE CONTENT COMPARED TO CONTENT RECOMMENDED

BY INPO GUIDELINES FOR LEVEL 1 ASSOCIATE INSTRUCTOR

;

"
Subject Material in INPQ Content Areas WhiCh 15:

Not Ioentified
y

included in TMI in TMI Training Not Included
INPD Content Training Department Department Lesson Plans, in TMI Training Department
Area Subject Lesson Plans but is lapilcit in Lesson Content Lesson Plans of Content

A. The Role of the Competent instructor Instructor-Trainee relationships
Instructor The oesire to teach Resourcefulness and creativity

Fitting into the total training
etfort

8. Principles of Adult How adults learn Social behavioral problems of
Instruction Common characteristics adults

of adult learners
Motivational & disci-
plinary factors

C. Instructional Training needs In- Differences between terminal
Development structional objectives and enabling objectives

Correctly sequenced
,

g objectives

D. Methods of Adult Common methods of * v Advantages and disadvantages
Instruction struction of methods

Techniques to Danimite Criteria to use when selecting
effectiveness a method

[. Lesson Plans Purpose of lessoa plans
Types. components, use

F. Training Aids Training aids -
Types, rate, selection
and use |

G. Presenting Class- Presenting classroom Techniques to optimize Instructional pacing
room Instruction instruction to adults - learning
to Adults speech techniques, re-

sponse to trainees,
control of the class-
roce, good learning
e vironment

H. Presenting Labore- Presentir.g laboratory instruc-
tory Instruction tion to adults, safety control
to Adults techniques to optimize learn-

ing

1. Evaluating Adult Evaluating adulti

Trainees trainees - purpose and
methods

J. Maintaining and Maintaining and using training
Using Trainee program records (included in in-
and Program doctrination for all ne. TMI
Records TrainingDepartmentpersonne1Q

i

O
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O The deretion of the TMI course by itseif is aot sufficieat for new instrectors to
master the skills currently required of a TMI instructor who is expected to be an
effective lecturer, preparer of high quality lesson plans, developer of instruction-
ally sound training aids, designer and developer of new topics or areas of instruc-
tion, developer of tests, and tutor of trainees requiring remedial assistance.

The topics included in the TM1 initial instructor development course cover most
of the information required for an instructor to be effective in these areas. How-

ever, the presentation length of most topics is so short that only the barest essen-
tials can be introduced. There is no time for the practice and feedback required
to develop competence. For example, 60 minutes on making a task analysis is barely
enough to explain what a task analysis is. The knowledge and skill required to per-
form a task analysis require much instruction and coaching. Many of the trade-offs
that are made in converting task analysis data into training objectives require con-
siderable judgment and experience in training.

5-2.2. Discussion. The term instructor does not really describe tne position, and

p" areas of special expertise are required to assure that instructirn is effectively
and efficiently developed, presented and evaluated. A clear cut distinction exists
between the training, experience and viewpoint of an experienced technician and that
of an instructional technologist. By training and experience, a technician is pro-
cedurally oriented. It may be difficult for a technician to step back and syste-
matically organize his knowledge. The technology of instruction has its own tools
and methods which are more conceptual than procedural. It is considered that tech-
nicians, particularly highly qualified and experienced technicians, may have diffi-
culty in making the transition from the technician viewpoint to the conceptual view-
point of the instructional technologist. It takes considerable time and experience
to master the tools of instructional technology. During the time an experienced
technician takes to obtain such mastery, his technical knowledge and skill decrease
from lack of application. It is important that the technical expertise of the ac-

tual instructor in the TMI Training Department be at a high level. The systematic,
analytical, and conceptual expertise required to develop valid and reliable job
performance based training can be provided by persons who work with the instructor
technician.

O
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O The three levels of instructor development recommended by the INP0 guidelines may
not be well suited to providing this expertise. A more effective method of accom-
plishing the range of activities required in developing and presenting high quality
technical training may be to use a team approach for various aspects of design and
development. In a team approach, persons with instructional expertise work with
subject matter experts so that both the technical content and instructional issues
are addressed. In the team approach, a smaller number of individuals require inten-
sive training and experience in instructional technology.

It has been found that teaming an experienced instructional technologist with two
or three subject matter experts can produce sound training design and materials at
a reasonable cost. This approach does not require extensive training and education
of technicians in instructional development techniques. It leaves the technician
more time to become and remain competent in a field and, coupled with a training
program in teaching techniques, the technician can become a competent instructor.

5-2.2. Recommendation. Increase the time in the TMI Training Department initial
instructor development course allotted to training and practice in presenting var-
ious kinds of instruction. Consider the recommendations of INP0 guidelines in
changing content and instruction hours. Establish procedures for the regular ob-
servation and coaching of new TMI Training Department instructors in the perform-
ance of their classroom instructor duties. Consider adopting a team approach to
instructional . development and revision efforts which combines instructional tech-
nology with subject matter expertise. This will become increasingly important if
INP0 generic job and task analyses are used to develop job performance based train-
ing. In this approach, instructors would be subject matter experts and teachers
but not instructional developers. The instructional technologists needed in this
approach may already reside in the T&ED section or can be developed in that section.

5-2.3. Certification. It is a TMI Training Department goal that all new instruc-
tors successfully complete the one-week initial instructor development program
before being assigned instructing duties. However, this is not a requirement. In
general, there are no procedures for certifying TMI Training Department instructors
before they begin instructing trainees. An exception to this is in the RadCon

training area. The RadCon technician instructor is required to successfully com-
plete an extensive indoctrination and qualification program before being formally

5-8
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p
J certified to teach by the Radiological Training Manager TMI-2. This program in-

cludes attending and successfully completing the TMI Training Department initial
instructor development course. Certification in other cases is accomplished in-
formally by the instructor's section head. The INP0 guidelines recommend that, as
part of a formal certification process, instructor trainees be given written tests
during instructor training and that there be a formal obje9tive observation of
classroom presentation both during training and in an actual class presentation
after the conclusion of the training. TMI Training Department instructors are given
a written test and are observed in a classroom presentation during training. How-

ever, there is no formal process of certification.

5-2.3. Conclusion. The TMI Training Department goes through much of the activity
recommended by INP0 guidelines for certification without actually having a formal
certification process.

5-2.3. Recommendation. Develop a process to certify TMI Training Department in-
structors.

O
5-2.4. . Instructor Evaluation. Evaluators observe a class session and complete an
instructor evaluation form. A copy of this form is included in Volume 3, Section 5.
During these reviews, instructors are rated on a 4 point scale on the technical con-
tent of the lesson, preparation by the instructor, presentation techniques, com-
munication skills, use of training equipment, and motivational influence. Completed

instructor evaluation forms are routed to the instructor's supervisor, section

head, Manager Plant Training TMI, and the Supervisor Training Administrative Sup-
port. Instructor evaluations are discussed by the instructor who was evaluated and
the evaluator. Procedures are being formalized to use evaluation results to ident-
ify individuals for counseling, additional training in observed areas of deficiency,
or assignment to other duties. The subject of instructor evaluations is also dis-
cussed in Section 4 of the report.

5-2.4. Conclusion. The TMI Training Department has not been systematic in its
evaluation of instructors. Procedures are currently under development to improve
this process.

O
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!Q 5-2.4. Recommendation. Complete the development of procedures te ensure syste-
matic evaluation of irstructor performance in all areas of assigned duties.

5-2.5. Continuing Development. Continuing instructor development is provided
through the TMI Training Department advanced instructor self-study course and con-
tinuing education workshops. The purpose of the advanced instructor course is to
provide familiarization in criterion-referenced instruction. The self-study course
is based on i.he text Criterion-Referenced Instruction: Analysis, Design and Imple-
mentation, Mager and Associates, 1980. Of the 17 course modules, six address writ-
ing performance objectives, four cover preparing test items to appraise the skills
of the learner at the beginning and the end of the course, three show how to ident-
ify materials relevant to the course objectives and learner needs, and four describe

the differences between conventional and criterion-referenced instruction (CRI) and
how these differences affect the actions of the instructor. The course is made
available for instructor use, if desired. The TMI Training Department stated that
parts of the course will be incorporated in the required advanced instructor train-
ing course which is now being developed.

C)
U In April 1982, four supervisors from maintenance, technician, and instructor train-

ing areas completed this CRI self study course. Presently there are no instructors
participating in the course. The CRI course requires approximately 40 hours of study
to complete.

The INPO guidelines recommend an 80-hour Level II instructor training course fol-
lowed by a 80-hour Level III senior instructor course to achieve qualification as a
senior instructor. TMI Training Department instructors typically receive 40 hours
of initial instruction, with no present requirement for advanced instruction.

There are no procedures or practices to provide a regular on going assessment of
instructor capabilities in any area except review of lesson plans and classroom
presentations. There is no system for coaching or remedial training of instructors
who have problems. As an example of the need in this area, the Supervisor Non-
Licensed Operator Training TMI-1 commented during an interview that two of his
instructors had received poor evaluations from qualified auxiliary operators at-
tending retraining classes. The supervisor felt that the comments were unwarranted.73

U

5-10



.O However, further action was not taken to get help from training specialists in the
T&ED Section to identify and solve the problem. One of these instructors was ob-
served by an assessment team member during a lecture on the emergency diesel gener-
ator. The instructor prefaced his lecture by stating that all he knew came from the

,

technical manual and then proceeded to give a lecture that demonstrated that he was
intimately familiar with the function and the location of components, piping runs,
and controls and alarms. Although frequently challenged, the instructor could
describe colors, positions and locations so clearly that the trainees, who were all
experienced auxiliary operators eventually agreed with him. In an interview with
the instructor after the class, the effect of his needless apology was pointed out.
In a class a few days later, with the same class of experienced auxiliary operators,
the instructor was observed by an assessment team member to exhibit a much more
positive self-image with a corresponding improvement in class attitude and less
disruption by challenges to his instruction.

5-2.5. Conclusion. The focus of current advanced instructor development is a
supervised self paced module on criterion-referenced instruction. The TMI Training
Department stated that a one-week module is being developed which covers both
criterion-referenced instruction and testing and evaluation. Both of these topics
need to be covered so that an instructor can effectively participate in developing
high quality technical training. A basic understanding of these areas is important
even in the team approach to instructional development which was discussed pre-
viously. Overall, the content of the TMI Training Department advanced instructor
development program is significantly less than the content recommended by INP0
guidelines for two 80-hour courses in continuing instructor development.

5-2.5. Recommendation. Conduct . a systematic analysis to identify the knowledge
and skills required by a TMI Training Department instructor in the performance of
his duties and structure a continuing instructor development program to satisfy
these requirements. Consider the recommendations of INPO guidelines in developing
this training.

5-2.6. Instructor Training Program Evaluation. The TMI Training Department rou-
tinely collects evaluation data on various training programs, instructor delivery,

1
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O end treinee knowied9e end performeace. o#t there 4s no systemet4c process for enei-
yzing and applying this data to evaluate the instructor development program. The

INP0 guidelines recommend regular periodic review in the following areas:

Technical and instructional qualification guidelines for each instructora.

position
b. Methods to determine instructor qualifications
c. Instructor certification procedures
d. The objectives, content and methods of initial and advanced instructor

training
e. Methods to evaluate the on-the-job performance of instructors.

|

5-2.6. Conclusion. A systematic periodic review of instructor qualification re-
| quirements, initial and advanced instructor training and instructor evaluation pro-

cedures is not being accomplished.

5-2.6. Recommendation. Develop procedures to accomplish systematic periodic re-
views of instructor qualification requirements, initial and advanced instructor
training and instructor evaluation procedures. The recommendations of INP0 guide- ;

lines should be considered in developing these procedures.

.

!

,

1

O
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O sectio" 8.

GENERAL EMPLOYEE TRAINING

6-0. INTRODUCTION. ANSI /ANS-3.1-1978, "American Nationtl Standard for Selection
and Training of Nuclear Power Plant Personnel," provides the following criteria in
Section 5.4 for general employee training at nuclear power plants:

" General Employee Training. All persons regularly employed in the nuclear
power plant shall be trained in the follewing areas commensurate with
their job duties:

General Description of Plant and Facilities
Job Related Procedures and Instructions
Radiological Health and Safety Program
Station Emergency Plans

Industrial Safety Program
Fire Protection Program
Security Program

Quality Assurance Program

Temporary maintenance and service personnel shall also be trained in the
above areas to the extent necessary to assure safe execution of their'

duties."
The TMI Training Department program for initial general employee training (GET)
includes:

a. GET-101. An eight-hour basic course for GPU Nuclear and contractor em-
ployees who will perform their jobs in any TMI area except those desig-
nated as radiologically controlled areas. During this course, trainees
receive instruction in subjects required by ANSI /ANS-3.1-1978.

b. GET-102. A 20-hour course for individuals who require access into radio-
logically controlled areas. GET-102 includes a more detailed survey of
radiation protection principles and procedures than GET-101; methods for
minimizing RadWaste; and four hours of practical factors training on
procedures for donning and removing the protective clothing required in
designated areas. A practical examination, in addition to the written
examination, is given on this portion of the GET program.

c. GET-103. A course provided for those workers who are required to wear
respiratory protection devices in the performance of their jobs. GET-102

.
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O is a prerequisite for this course which consists of a basic four hour ses-
sion plus one additional hour of instruction for each type respirator
device that the trainee needs to be qualified to use.

Annual continuing or requalification training is required for all GPU Nuclear and
contractor employees who completed initial GET. The continuing training courses
consist of:

a. GET-201. A four-hour course for personnel who completed GET-101 in ini-
tial training.

b. GET-202. An eight-hour course for personnel who completed GET-102 in
initial training.

Both courses include a review of key portions of the respective initial GET course
including emergency related procedures, recent changes relevant to GET, questions
and answers, and tests similar to those taken in the initial training courses.
GET-202 also includes four hours of practical factors training.

O Several thousand personnel complete initial and continuing training in the TMI GET
courses each year.

6-1. ASSESSMENT METHODS. General employee training was assessed by Mr. J. H.

Biddick and Mr. J. E. Malloy of Data-Design Laboratories. These personnel completed

the 20-hour GET-102 course, Indoctrination for Radiologically Controlled Area
Workers, including the practical factors session. Both completed TMI-1 check-in
procedures and were issued TLDs and access badges for non-airborne radioactivity
areas.

The assessment focused on:

a. The content of the TMI general employee training program and the program
recommended by the INP0 document titled " General Employee Training," INP0
82-004, February 1982 (INP0 guidelines).

b. The educational soundness of TMI GET practices including: methods for
deriving teaching objectives, appropriateness of the objectives in bothOV content and communicative clarity, suitability of training materials,
expertise of instructors in teaching, suitability of examination methods
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hrx for each of the various kinds of content, methods of instruction and their
suitability for the content covered, and feedback and management of the
program.

Data was gathered from various sources using the following approaches;

a. A section oy section comparison was made of content in the TMI GET program
and the program recommended by INP0 guidelines. The results of the com-
parison are summarized and discussed in the findings section.

b. A sample of lesson plans and lists of objectives were evaluated to deter-
mine their adequacy.

c. Classroom sessions were observed to evaluate instructors, training mater-
ials, presentation techniques, and classroom facilities.

d. Discussions were conducted with trainees, instructors, supervisors and
managers in order to gain a variety of feedback and perspective on the
TMI GET program.

"% Sample checklists used to gather data are included in Volume 2, Section 3.
(O

General employee training was assessed in the following areas:

a. Comparison of the content of the TMI GET program and the program recom-
mended by INP0 guidelines. .

b. Adequacy of program resources and procedures to support training.
c. Appropriateness of lesson plans and instructional materials for presenta-

tions.
d. Evaluation of training sessions for conformance with lesson plans, in-

structor effectiveness, and instructional techniques.
e. Effectiveness of end-of-course examinations as a measure of achieving

course objectives.
f. Effectiveness of examination security.
g. Effectiveness of evaluations of practical ability.

O'
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O te Perrorm4#9 the essessmeet. $=tormatio# wes obteiaea from the roiio im0 docu eate-
tion:

Program Descriptions

a. General Employee Training Program Rev. O, 12/01/80 with Amendment 1,

03/25/81
b. General Employee Training Program Course Description Rev. 04/01/82

These program descriptions are included in Volume 2, Section 6.

Lesson Plans

a. Lesson Plan GET-101 Rev. 1, 00/00/81
b. Lesson Plan GET-201 Rev. O, 12/15/81
c. Lesson Plan GET-202 Rev. O, 12/21/81
d. Lesson Plan GET-103 Rev. O, 06/16/82

e. Lesson Plan and Student liandout GET-102 Rev. 1, 11/01/81

Examinations

a. GET-101/201 General Employee Training Exam Form "A" Rev. 05/11/82
b. GET-102/202 Exam Form "2C"

c. GET-102/202 Exam Form "2A"

d. GET-103 Exam Form "B-13" Rev. O, 10/01/81

Training Records

a. GET-101 Training Attendance Form for 06/29/82 class
b. GET-201 Training Attendance Form for 06/24/82 class
c. GET-202 Training Attendance Form for 06/28/82 class
d. GET-102 Training Attendance Form for 06/22/82 class
e. GET-102 Training Attendance Form (Practical Factors) for 06/30/82 class
f. GET-202 Training Attendance Form (Practical Factors) for 06/29/82 class

6-2. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS. Findings, conclusions and recom-
mendations for the general employee training program are addressed in each of the
following assessment areas.

6-2.1. Comparison of the Content of the TMI GET Program and the Progran Recommended
,

by INPO Guidelines.
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p
Q 6-2.1.1. Finding on Comparison of TMI GET Program with INP0 Guidelines. Tables 6-1

and 6-2 present summary data comparing INPO course content and time allocation
recommendations with TMI General Employee Training (GET) courses. Volume 2, Section
6 contains a completed content commonality checklist which compares the TMI GET
program with the program recommended by INP0 guidelines.

A comparison between the program recommended by INP0 guidelines and the TMI GET
program requires some subjective judgment. The training subject matter is generally
common to both programs, but in some cases, it is organized differently in the two
programs. INP0 Category I personnel are those who have access to the protected area
but do not enter areas that are controlled for radiological protection purposes un-
less continuously escorted by Category II trained workers. INPO Category II person-

nel have access to the protected area and work in areas controlled for radiological
protection purposes. At TMI, three general access categories have been established
as represented by training courses GET-101, GET-102, and GET-103. GET-101 qualifies
personnel to perform jobs in any TMI area except those areas designated as radio-
logically controlled areas. This category equates closely to INP0 Category I.
GET-102 qualifies personnel to perform jobs in any TMI area except those areas
requiring the use of respiratory protection devices. This category equates to INPO
Category II, less respirator qualification. GET-103 qualifies radiological workers,
previously qualified in GET-102, who are required to wear respiratory protection
devices in the performance of jobs. The basic GET-103 training is supplemented by
a separate one hour course for each type respiratory device required to be worn.
Six separate device courses are offered. The combination of GET-102 and GET-103
equates to INP0 Category II with greater emphasis in the TMI course on respirator
qualifications.

By broad topic areas, the TMI Training Department GET courses generally match the
recommendations of INP0 guidelines except that the TMI program provides additional
instruction in Non-Essential Employee Emergency Plan Procedures (.75 hours) and

TMI Procedures (.5 hours). The recommended INP0 instruction times differ from the
TMI instruction times for all subjects, particularly for industrial safety. INP0

recommends 8 hours of instruction for this subject in training for both Category I
and Category II personnel, whereas the TMI coverage is 1 hour of industrial safety

O
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O Taste 6-1
INP0 CATEGORY I and TMI GET-101 PROGRAM SUM *ARY

.

Subjects from INPO Guidelines Number of Instruction Hours
'

and TMI GET Program Description INPO Category I GET-101

| Plant Organization and Administration 1 .5
i Plant Description 2 .5

Industrial Safety 8 1.0-

Radiological Protection Training 3 5.0,

Quality Assurance and Quality Control 1 .5
Plant Security 1 .5

4

Additional Sections in TMI GET Program Description

1

TMI Procedures .5
Emergency Plan Procedures .75

[)
__

Total Hours 16 9.25
i
+

The GET 101 lesson plan shows 9.25 hours of total instruction time in the categories
listed and the scheduled course duration is 8 hours.

I

i

I

O
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O Ta8'e e-2
INFO CATEGORY II AND TMI GET-102 AND GET-103 PROGRAM SUMMARY

Subjects from INPO Guidelines Number of Instruction Hours
and TMI GET Program Description INPO Category II GET-102 GET-103

Plant Organization and Administration 1 1. 5

Plant Description 2 .5
Industrial Safety 8 1.0

#1
! Radiological Protection Training 16 14.75 4#2 + 1 hr

per respir-

ator type

Quality Assurance and Quality Control 1 .5
Plant Security 1 .5

!

Additional Sections in TMI GET Program Description

O TMI Procedures .5

; Emergency Plan Procedures .75

-

Total Hours 29 20.00 4#2 + 1 hr
'

per respir-
ator type

Note #1 This includes respiratory protection training.

[

Note #2 4 hour basic respirator training course plus 1 hour practical training
' course for each respirator type to be qualified on. GET-102 is a prerequi-

site for GET-103.
!

'

.O
,
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O instruction ia dota besic oenerei emnievee trainies coveses. In the 1 aoer. tae TnI
GET courses cover subjects recommended by the INP0 guidelines, including personnel
injuries, protective tagging, fire protection, chemical hazards, electrical safety,
scaffolds, ladders and safety devices, working in confined spaces, and material
handling and safety. The TMI-l auxiliary operator training program also provides
16 hours of industrial safety instruction near the end of the classroom phase before
trainees go in the plant for OJT. INPO guidelines recommend a total of 16 hours for
Category I training and 29 hours for Category II training. In comparable courses,
the TMI Training Department provides 8 hours of training in GET-101 and 24 hours of
training plus 1 additional hour for each type respirator device in GET-103 training.

6-2.1.1. Conclusion. The technical content of the TMI Training Department general
employee training program is consistent with the content recommended by INPO guide-
lines except for the depth of coverage in industrial safety. The TMI GET courses
are well balanced and allocate appropriate instructional time in the lesson plans
for the subjects covered. The additional subjects of TMI Procedures and Emergency
Plan Procedures for Non-Essential Personnel are appropriate for inclusion in general

p employee training at TMI. ANSI /ANS-3.1-1978 training requirements are covered in
U the TMI GET courses.

The one hour allocated to industrial safety in the TMI program is considered suf-
ficient coverage of this subject for general employee training.

6-2.1.1. Recommendation. Maintain the present structure and content of the TMI
Training Department general employee training courses.

6-2.1.2. Finding on Consistency in Technical Content Between TMI Trairing Depart-
ment Training Policy Documents and Training Support Material. In examining the
materials used to establish and conduct the TMI GET courses, it was observed that
the TMI Training Department document " General Employee Training Program," Rev. 0
12/01/30 with Amendment 1, 03/25/81, which is intended to be the document describing
the CET courses, does not reflect the latest revisions to lesson plans and course
descriptions. The following discrepancies were noted:

a. The descriptions of training courses GET-101, GET-102 and GET-103 in para- lg
graphs 6.1.4.1.1, 6.1.4.2.1 and 6.1.4.3.1 of the general employee training

6-8
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[] program document do not agree with descriptions in the TMI Training
Department document " General Employee Training Program Course Descrip-
tion," Rev 4/1/82.

b. The outline for training courses GET-101 and GET-103 contained in para-
graphs 6.1.4.1.3 and 6.1.4.3.3 of the general employee training program
document does not reflect the content of the latest lesson plans for these
courses.

c. The training waiver for personnel previously trained in radiological con-
trols provided in paragraph 6.1.6 of the general employee training program
document is superseded by course GET 102.1, Authorized Challenge of GET-
102. This is a variation of GET-102 included in the General Employee
Training Program Course Description, Rev 4/1/82.

6-2.1.2. Conclusion. The TMI Training Department document " General Employee Train-
ing Program," Rev 0, 12/01/80 with Amendment 1, 03/25/81, which is the course de-
scription, does not reflect current training, qualification and training waiver

policies and procedures.

O
6-2.1.2. Recommendation. Update the TMI Training Department document " General
Employee Training Program" to reflect current policies and procedures.

6-2.2. Adequacy of Program Resources and Procedures to Adequately Support Training.

6-2.2.1. Finding. The TMI Training Department facilities and equipment observed
during the conduct of the classroom phase of GET-102 are adequate to support the
present training load. A review of course attendance forms for five GET classes
indicated an average class size of 15 trainees with a range of 5-21 trainees.

Classes of this size are within the capabilities of present instructor and classroom
resources. The TMI Training Department Support Training Manager reported that 2,320
students participated in various general employee training courses during the period
January 1-July 31, 1982. To support this training, GET instructors were usually

assigned seven to eight half-day contact periods with students per week. This heavy

instructional load is feasible because of the repetitive nature of the training and

the numerous practical factors sessions included which do not involve significant
preparation or platform time. Occasionally, contract instructors are used tempor-
arily for heavy general employee training loads. They report to the TMI Training

6-9
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Department two weeks before teaching their first class to learn the material, sit
in on classes, and make practice presentations. A TMI Training Department instruc-
tor attends the first class a contract instructor teaches to evaluate the presenta-
tion and proude guidance.

6-2.2.1. Conclusion. The TMI Training Department general employee training in-
structors are currently working at close to maximum capacity with most of their
time spent on duties immediately concerned with classroom instruction. They have

very little time for instructional materials development, program improvement,
trainee evaluation, trainee counseling, and staff professional development.

6-2.2.1. Recommendation. Monitor workload of the GET instructional staff and
ensure sufficient time is provided for duties such as instructional materials devel-
opment, program improvement, trainee evaluation, trainee counseling, and staff pro-
fessional development in addition to classroom instruction.

6-2.3. Appropriateness of Lesson Plans and Instructional Materials for Presentations.
(3 Lesson plans and instructional materials were examined to assess their effectiveness
V

in achieving training program objectives. The appropriateness of instructional
presentations for the education and experience level of the trainees and the depth
of coverage to meet the stated lesson objectives were considered in this examina-
tion.

6-2.3.1. Finding. Lesson plans are currently developed in accordance with TMI
Training Department procedure TO 1103 which is consistent with recognized practices
in technical training. The lesson plans are followed closely by instructors in
conducting the classes. Each module of instruction contains objectives which iden-
tify the important information to be learned. Course content is consistent with the
stated objectives. In the classes observed, trainees were made aware of the objec-
tives at the beginning of each lesson. The end-of-course examinations which were
reviewed appeared to test trainee understanding in only the stated objective areas.
In the classes observed, slides and transparencies were used to complement and add
emphasis to the instructors' presentations. The Data-Design personnel who attended
GET-102 considered that the content was covered at a rapid rate of instruction.

p Trainees in the class observed were mainly recent college graduates in engineering
fields or college students in summer intern programs. Additional work outside of
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O class was required by this group of trainees with high educational background in
order to thoroughly learn the material presented during class. A review of the
lesson plan, Rev 1, 00/00/81, for GET-101 indicated that a rapid rate of instruction
is also necessary to cover the material presented in that course. The lesson plan
has 12 parts with specific instruction times allocated to each part. The sum of the
instruction times for this course is 9.25 hours. The time scheduled for the course
is eight hours.

6-2.3.1. Conclusion. The instruction time of 9.25 hours allocated by the lesson
plan is more than necessary to cover the subject matter presented in the TMI Train-
ing Department course GET-101. Scheduling this course for an eight-hour period
including examination time means that instructors arbitrarily adjust presentation
time and coverage for individual topics in order to complete in eight hours. The

low failure rate for this course indicates that trainees are mastering the material
presented in the time scheduled.

6-2.3.1. Recommendation. Adjust the instruction times for individual topics
covered in the GET-101 lesson plan to conform with the scheduled eight-hour period.

#
Consider reducing the time allocated for the radiological protection training topic
from 5 hours to 3.75 hours. The time recommended by INP0 guidelines for this topic
is three hours.

6-2.3.2. Conclusion. TMI Training Department course GET-102 is challenging in
terms of amount of material covered in the time allocated. The failure rate for
GET-102 is 9.7%, the highest for the several GET courses.

6-2.3.2. Recommendation. The instruction time allocated for TMI Training Depart-
ment course GET-102 is satisfactory in view of the course content, the quality of
instruction and the motivation of trainees. Maintain course GET-102 as currently
structured.

6-2.4. Evaluation of Training Sessions for Conformance with Lesson Plans, Instruc-
tional Effectiveness, and Instructional Techniques.

6-2.4.1. Finding. Three of four instructors assigned to general employee trainingp
b were observed conducting training sessions during attendance of GET-102.
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O These iastr ctors proneriv iatroduced each i#str#ctiomei moe#1e. empaesizee oe;ec-
tives, followed the lesson plan, distributed appropriate handouts, effectively used
training aids, and asked timely questions of trainees. The positive attitude of the

instructors conveyed to new employees an excellent first impression of the GPU
Nuclear organization.

6-2.4.1. Conclusion. The assignment of highly competent and motivated instructors
to teach indoctrination courses such as TMI Training Department courses GET-101 and
GET-102 is important to create in new employees an excellent first impression of
GPU Nuclear.

6-2.4.1. Recommendation. Continue to assign highly competent and motivated in-
structors to teach indoctrination courses such as GET-101 and GET-102.

6-2.5. Effectiveness of End-of-Course Examinations as a Measure of Achieving Course
Objectives. End-of-course examinations were reviewed for their relevance to mater-
ial covered in the courses, depth of questions, extent of content coverage, and

q relationship to course objectives. Test item construction and format were examinedO to determine the extent of memorization, application and recall required. Examina-

tion results were reviewed and examination security procedures were observed.

6-2.5.1. Finding. The GET end-of-course examinations which were reviewed covered
material presented in the courses with emphasis on the more important course objec-
tives. However, GET course objectives have not been validated with respect to job
requirements. The GET-101 and GET-201 examinations reviewed used 39 multiple choice
questions in the 40 question examination. The GET 102 and GET-202 examinations
employed primarily true/ false, fill-in-the-blank, and short essay type questions.
The essay and fill-in-the-blank type questions required the memorization of details
on procedures.

Several of the examination questions provided information which could be used to
answer other questions on the same examination. The true/ false items vere fre-
quently expressed in the negative, which can be confusing. Answers to the true/
false questions were guessed correctly at a level above 80% by Data-Design personnel

O
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O with no necieer power nient experieace who "ed not ettended the coerse. Tae receii
questions were difficult to guess and the same personnel scored below 50% even with
the help of questions which contributed information. The multiple choice questions
could be easily guessed correctly or answered by using common sense. For example:

"7. Proper acceptance of components, parts, and systems is indicated by:
A. Red - out of service tag
B. Yellow - defective tag
C. Blue - out of service tag
D. Green - Quality Control accept tag"

The word acceptance in the test item and the word accept in answer D give this
answer away.

An example of a readily guessed question is:

"11. Which of the following items are prohibited on TMI?
'

A. Drugs / Narcotics

B. Weapons

C. Alcoholic beverages
D. All of the above"

If any two choices are true, then D has to be the correct answer.

As an example of one question helping to answer another question, 7 above is a give
away and later in the same test, question 38 asks:

"38. A green QA tag means that:
A. The item is acceptable according to QA requirements
B. The item cannot be used at TMI
C. The item is contaminated
D. All of the above"

Information provided by the TMI Training Department reported 139 failures in tests
taken by 2320 GPU Nuclear and contractor employees who attended various GET courses
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O during the period aan ary 1-July 31,1982. This is an overa11 failure rate of 6.0%.
A passing score of 80% is used by the TMI Training Department compared to a passing
score of 70% recommended by INPO guidelines for general employee training. Using

a passing score of 70% would have reduced the TMI failure rate to approximately 2%.
A review of failure rates for individual courses indicated that 39 of 931 trainees
failed GET-202 for a 4.2% failure rate; 34 of 350 failed GET-102 for a 9.7% failure
rate; 13 of 403 failed GET-201 for a 3.2% failure rate; 6 of 113 failed GET-101 for
a 5.3% failure rate, and 47 of 523 failed GET-103 for a 9.0% failure rate.

6-2.5.1. Conclusions. The overall failure rate of 6.0% for TMI Training Department
general employee training courses is considered reasonable. The TMI passing grade
of 80% is appropriate for the type of examination questions currently being used.
Questions used in TMI Training Department GET examinations relate to course objec-
tives but are generally not well constructed. True or false questions are easy to
guess as are some multiple choice questions. A number of the multiple choice ques-
tions use distractors which are easily eliminated or use patterns which are predict-
able such as "all of the above." Essay and fill-in-the-blank questions are appro-

/~N priate to test recall of specific information, but some type of column matching
\/' could be used when the recall of specific information is less critical.

6-2.5.1. Recommendations. Review examination questions used in TMI Training De-
partment GET courses and rewrite as necessary to conform with accepted test writing
principles. Provide additional training for GET instructors in testing and evalua-
tion including test item construction and analysis.

6-2.6. Effectiveness of Examination Security.

6-2.6.1. Finding. Various examination security measures were observed during
attendance of the GET-102 course. A seating chart was used along with alternating
forms of the examination. Examination booklets were reproduced on yellow paper.
The standard examination precautions and procedures were read by the instructor
prior to the examination and signed by each trainee on completion of the examina-
tion. The instructor and an additional proctor were present during the entire
examination period. Instructors displayed a serious, no-nonsense attitude toward
examination security.

v
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O 6-2.6.1. Conclusion. erovisioes or Geu Nvcieer procedure Aomin4stretion of
Examinations," No. 6200-ADM-2600.1, 10/20/81, were observed to be followed in letter
and spirit during GET examinations.

6-2.6.1. Recommendation. Conduct periodic audits of examination security and
periodically reinstruct personnel in this subject to ensure that high standards of
examination security are not gradually degraded through time and repetition.

6-2.7. Effectiveness of Practical Factor Evaluation. A four-hour practical factors
session was attended as part of the GET-102 course. The instruction, practical use
of forms, donning and removal of protective clothing and the employment of RadCon
equipment were evaluated during this session.

6-2.7.1. Finding. The problem presented in the practical factors session of the
GET-102 course was realistic and led to the demonstration of mastery of the prac-
tical factors described in the objectives. The instructors were competent in demon-
strating proper procedures and positive in their observations and corrections of
trainee actions. On completion of the session, all of the trainees had properly
demonstrated mastery of the objectives. The objectives, however, had not been
validated as being job related.

6-2.7.1. Conclusion. The practical ability evaluation included in TMI Training

Department course GET-102 was conducted in an effective, controlled and competent
manner.

.

6-2.7.1. Recommendation. Continue the practice of using small groups, clearly

stated objectives and close instructor control in practical ability evaluation

sessions which are included in TMI Training Department Course GET-102.

O
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) SECTION 7

AUXILIARY OPERATOR TRAINING

7-0. INTRODUCTION. The TMI-1 auxiliary operator, although a non-licensed indivi-
dual, is recognized as an important contie,ator to the safe and efficient operation
of the plant.

To enhance training of TMI-1 auxiliary operators, the TMI Training Department re-
vised the training program in 1981. The current program as described in TMI Train-
ing Department document " Auxiliary Operator Training Program Description, TMI-1,"
5/81, includes a 39-week classroom instruction phase which replaced the previous
11-week classroom instruction phase. The first class to be conducted in accordance
with the present program description commenced the classroom instruction in August
1981 and completed this phase of training in August 1982.

The TMI-1 program description also covers the auxiliary operator retraining program
to update qualified operators. This program is being conducted for- the first cycle
in accordance with current program description.

There are no graduates of the present program at this time and therefore it was not
possible to evaluate training program effectiveness based on job performance 'by
graduates. A major part of the assessment concerned the classroom phase of training
which was being conducted during the June 22-July 2, 1982 site visit.

The purpose of the THI-1 auxiliary operator training program as stated in the pro-
gram description is "to maximize plant operating efficiency and ensure the safety
of the plant personnel and the general public by developing and maintaining a stc.'f
of in plant operating personnel with the theoretical and practical background neces-
sary to enable them to:

a. Understand how an( dh: sprsific tasks are performed.
b. Understand tN e e oces of their actions on overall plant operation.
c. Respond corremiy to , tuations they may encounter during normal, abnormal+

and emergency conditions."

:

7-1

.- ._ , _ -



O This essessmeat foc# sed on en eneivsis of:

a. The agreement between the TMI Training Department program for TMI-1
auxiliary operator training and the program recommended by the INPO guide-
lines for auxiliary operator training.

b. The educational soundness of the TMI-1 program practices and procedures.
This was assessed by examining methods for deriving teaching objectives,
appropriateness of the objectives in both content and communicative clar-
ity, suitability of training materials, expertise of instructors in teach-
ing students, suitability of examination methods for each of the various
kinds of content, methods of instruction and their suitability for the
content covered, and feedback and management of the auxiliary operator
training program.

The assessment of TMI-1 auxiliary operator training addressed the following evalua-
tion areas:

p a. Instructors
V b. Training materials

c. Presentation techniques
'

d. Examination techniques

e. Classroom facilities
f. 0JT effectiveness
g. Course content
h. Deficiencies observed through examination results and/or job performance |
i. Status of deficiencies noted in other evaluations

These areas are recommended for annual evaluation by the INP0 guidelines.

7-1. ASSESSMENT METHODS. TMI-1 auxiliary operator training was assessed by Mr.
J.H. Biddick and Mr. J.E. Malloy of Data-Design Laboratories assisted by Mr. J.J.
Holman, a consultant to Data-Design Laboratories. Assessment methods included

interviews, classroom observations and review and analysis of course material and
training documentation. Samples of checklist forms which were used for gathering
data from different sources are contained in Volume 2, Section 3.
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() In comparing the recommendations of INP0 guidelines for auxiliary operator training
and the TMI-1 auxiliary operator training program description, a section by section
content commonality checklist was developed based on the INPO guidelines. This
checklist contained three auxiliary operator categories -- Class A, Class B, and
Class C as designated in the INPO recommended program. The comparison of content
has been made at the topic level. Differences between the two programs made a more
detailed comparison of content impractical. Also, a draft copy of the TMI-1 auxil-
iary operator / control room operator progression program was compared with the pro-
gression recommended by INP0 guidelines. The comparisons are summarized and dis-
cussed in the findings. The TMI-1 auxiliary operator training program description
is provided in Volume 2, Section 7.

Samples of lesson plans and lists of objectives were evaluated using a checklist
which includes items of importance in instructional design. The instructional
material sampled included (1) lesson plans for training sessions which were ob-
served so that instructors and presentation techniques could be evaluated and (2)
lesson plans in topics of major importance to plant operation. Additionally, a

(] lesson plan on a theory subject in the program was evaluated for instructional
''

value. A qualitative comparison was made between samples of objectives recommended

by the INP0 guidelines' and lesson plan objectives developed by the TMI Training
Department. This analysis of 10.?*. plans provided information for an evaluation
of instructors, training materials, presentation techniques, and course content.

Classroom observations were recorded on a checklist designed to provide a consistent
analysis of various facets of classroom presentation. Areas evaluated included
training aids, training equipment, trainee handouts, instruction time, and details
of the actual presentation. These observations provided information for an evalua-
tion of instructors, training materials, presentation techniques, and classroom
facilities.

7-1.1. Training Program Documentation. Principal documents which were reviewed
in connection with this assessment included:

a. TMI Training Department document " Auxiliary Operator Training Program

p Description TMI-1," 5/81
V
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(! b. INPO document " Nuclear Power Plant Non-Licensed Operators: Gui C.'-
for Qualification Programs," Rev. O, 3/19/81

c. INPO document " Nuclear Power Plant Operating Staff: Guideline, .ieat
Transfer, Fluid Flow, and Thermodynamics Instruction," Rev. 1, 12/5/80

d. GPU Nuclear Auxiliary Operator / Control Room Operator Progression Program,
3/15/82 draft

a. TMI-1 job descriptions for:
(1) Auxiliary Operator A Nuclear Power Station, 6/24/69
(2) Auxiliary Operator B Nuclear Power Station, 6/24/69
(3) Auxiliary Operator C Nuclear Power Station, 6/24/69

f. TMI Training Department lesson plans for:
(1) Feedwater Pumps and Turbines

(2) Emergency Feedwater, Unit I
(3) RadWaste Disposal System - Gas, Unit I

(4) Diesel Generator
g. Lesson plan for Nuclear Energy Training (NET) program Module 3, Units 1

and 2, published by NUS Corporation

(O h. Objectives for:
!'~'

(1) NET Module 2, Basic Nuclear Concepts I

(2) NET Module 6, Water and Waste Treatment

(3) NET Module 7, Instrumentation and Safety Analysis

7-1.2. Interviews. Interviews were conducted with the following GPU Nuclear per-
sonnel to gain feedback on various facets of the auxiliary operator training pro-
gram. A checklist wa's filled out for portions of the interviews. The majority of
each interview was spent discussing the individual's opinions about the auxiliary
operator training program.

a. Manager Plant Operations TMI-1

b. Supervisor Non-Licensed Operator Training
c. Two non-licensed operator instructors
d. Two Auxiliary Operators - C (AO-C) (trainees in initial training)
e. Three Auxiliary Operators - A (AO-A) (qualified operators in retraining)

(V3
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O 7-1.3. ciessroo 0hservetions. The foiiewia9 TMI-1 euxiiierv operetor treinins
sessions were observed:

,

a. Lecture on RadWaste Disposal - Gas (combined A0-C and CR0 class)
5. Plant tour on Waste Gas Disposal (AO-C initial training class)
c. Lecture on Emergency Diesel (AO-A retraining class)

7-2. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS. The findings, conclusions and
recommendations concerning auxiliary operator initial training and retraining cover
instructors, training materials, presentation techniques, examination techniques,
classroom facilities, OJT effectiveness, course content, deficiencies observed
through examination results and/or job performance, and stttus of deficiencies
noted by other sources.

7-2.1. Instructors.

7-2.1.1. Finding. There are four TMI Training Department non-licensed operator
p instructors assigned to the classroom phase of the TMI-1 auxiliary oporator trainingN program. They report to the Supervisor Non-licensed Operator Training who is SR0

qualified in TMI-2. On occasion, the supervisor instructs auxiliary operator
trainees, particularly in the theory portions of the course. Two of the instructors
do not have TMI-1 plant operating experience. Their credentials are based on a
combination of prior Navy nuclear experience and other civilian nuclear experience.
The third instructor has a background as a high school physics teacher, experience
as an Auxiliary Operator-A in THI-1 and recently completed TMI-1 CR0 training. He

took the NRC license examination in February 1982 and failed one section. He passed
the NRC license reexamination in June 1982. The fourth instructor has experience
as an Auxiliary Operator-A in TMI-1. These instructors meet the educational and
experience requirements set forth in the TMI Training Department Administrative
Manual for the position of Instructor, Non-Licensed Operator Training. All have
completed the TMI Training Department initial instructor development course.

All of the instructors were rated as very competent by their supervisor. The in-
structors who were observed and interviewed were motivated to improve their pro-
ficiency as instructors. They welcomed feedback and discussion of techniques ofOs
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O presentation and preparation. They expressed a desire for more coaching and feed-
back as a means of improving performance. They also expressed a need for more
training and guidance in the area of instructional technology including testing.
The instructors stated that they would like to spend more time on classroom lecture
preparations but since the classes are being taught on a first time basis, most of
their time is required for researching references, preparing lesson plans, and
developing class handouts.

7-2.1.1. Conclusion. The TMI Training Department supervisor and the instructors
assigned to auxiliary operator training are qualified, competent and motivated. The

instructors interviewed expressed a need for continuing development as an instruc-
tor. Interviews and discussions with qualified auxiliary operators and auxiliary
operator trainees indicated a general opinion that an instructor without experience
and qualification in the plant lacks credibility.

7-2.1.1. Recommendation. Increase the effectiveness of TMI Training Department
non-licensed operator instructors by providing continuing instructor development

p training and developing a program for qualifying instructors who lack plant experi-
ence.

7-2.2. Course Content.

7-2.2.1. Finding. The TMI Training Department document " Auxiliary Operator Train-
ing Program Description TMI-1," 5/81 outlines the complete training program as
follows:

a. Initial thift assignment for individuals selected for Auxiliary Operator-C
(AO-C) training. During this 90-day probationary period, the candidate

,

trainee is assigned to the TMI-1 Operations Department where the indivi-
dual completes the general employee training program, the administrative
requirements section of the auxiliary operator on-the-job training pro-
gram, and is evaluated by the shift supervisor and shift foreman. After
successful completion of the 90 day probationary period, the trainee is
assigned to assist a qualified auxiliary operator on shift until the

beginning of the classroom training program.
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O b. Formei ciessroom trainino period or er o#t 39 eeks eeretion eneer the
administrative control of the TMI Training Department. Training times in
this classroom phase are listed as contact hours of instruction and are
compared to the recommendations of INP0 guidelines under the same subject
heading. A contact hour of instruction is defined in INPO guidelines as
a one-hour period of education in which the course instructor is present
or readily available for instructing or assisting trainees. Lectures,

quizzes, supervised study periods, and review periods are considered
contact periods under this definition. In the classroom training period,
approximately 40% of the contact hours are assigned for study in a class-
room with other trainees. Areas of instruction covered in the classroom
phase are:

Area Contact Hours of Instruction *
(1) Nuclear power c:'ientation 24

(2) Mathematics review 80

(3) Basic nuclear concepts 120

q (4) Reactor physics 120
' (5) Fluid flow / heat transfer / thermodynamics 170

(6) Mechanical fundamentals 20

(7) Electrical fundamentals 152

(8) Radiation protection 72

(9) Chemistry and waste water treatment 68

(10) Instrumentation and control fundamentals 52

(11) Safety analysis 40

(12) Plant systems 480

(13) Procedures 80

(14) Fire protection 24

(15) Industrial safety 16

TOTAL 1518

* Includes approximately 40% study time

On successful completion of this classroom training phase, the trainee is desig-
nated an Auxiliary Operator-B (AO-B).
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O c. Ao-8 o#-the-;ob treiaiao neriod of enproximetely 11 moatns e retion es-
signed to the TMI-1 Operations Department during which time the trainee
must demonstrate competence in the following areas:

(1) Administrative requirements
(2) Plant support systems (out-buildings)
(3) Secondary plant readings
(4) Secondary plant operaticns
(5) Primary plant readings
(6) Primary plant operations
(7) Nuclear fuel handling

Trainees acquire work experience by performing specific tasks on their own after
satisfactorily completing the checkoff on each specific task.

On successful completion of all OJT tasks and satisfactory performance on written
and oral examinations, the trainee is designated an Auxiliary Operator-A (AO-A).
The individual is now a fully qualified TMI-1 auxiliary operator. A0-A's and A0-B's
participate in the regular retraining cycle which consists of one week of classroom
instruction every seventh week. This seven-week cycle provides the instructors one
week to prepare for the next cycle of one-week training periods for the six shifts
and it staggers the order of attendance for shift personnel. In this way, the same
shift does not lead off the training for each cycle. The TMI-1 auxiliary operator
retraining program of approximately six weeks instruction per year significantly
exceeds the two-week program recommended by INP0 guidelines. The TMI-1 program
includes general employee retraining, systems review, procedures review, and fun-
damentals retraining.

7-2.2.2. Finding. The INP0 document " Nuclear Power Plant Non-Licensed Operators:
Guidelines for Qualification Programs" (INP0 guidelines) divides the training for
each class of Auxiliary Operator C, B and A, into a classroom phase followed by
on-the-job training and then work experience and qualification. After qualifying

in each phase, tie auxiliary operator enters the next sequential phase of training
and progresses in this manner from A0-C to A0-B to A0-A.

O
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! The INP0 guidelines recommend training in the following broad areas for each classi-
fication of auxiliary operator. The contact hours of instruction listed include
actual instruction time plus a 40% allowance for study, reviews and quizzes. This
40% allowance corresponds to the time allocated for these factors in the TMI-1
auxiliary operator training program.

Auxiliary Operator Class C Training Contact Hours of Instruction"
a. General training 140

b. Power plant fundamentals 125

c. Ruactor plant familiarization 55

d. Position training M
TOTAL 435

Auxiliary Operator Class B Training Contact Hours of Instruction *
a. Educational topics (including mathe-

matics, physics and nuclear physics) 280

b. Power plant fundamentals 110

c. Reactor plant familiarization 55

d. Position training 140

TOTAL 585

Auxiliary Operator Class A Training Contact Hours of Instruction *
a. Educational topics (includes mathematics,

chemistry, metallurgy, and reactor theory) 225

b. Power plant fundamentals 90

c. Introduction to reactor safety 55

d. Position training 225

TOTAL 595

GRAND TOTAL 1615 hours

* Includes approximately 40% study time.

On-the-job training recommended by the INP0 guidel%es consists of a total of ap-
proximately 12 weeks of OJT divided among the Auxiliary Operator Class A, B and C

O treinino P" eses.
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O Ie summery, besed oa contect heers of instrectioa, tae INe0 ouidelines recommend e
total of approximately 41 weeks of classroom instruction and approximately 12 weeks
of OJT for auxiliary operators. In comparison, the TMI-1 auxiliary operator train-
ing program provides approximately 39 weeks of classroom instruction and approxi-
mately 47 weeks of OJT.

7-2.2.2. Conclusion. In total time assigned to auxiliary operator training, the
TMI training program exceeds the INPO guidelines, particularly in the area of OJT.
0JT is more formalized in the program recommended by INPO guidelines than in the
TMI-1 training program.

7-2.2.2. Recommendation. Revise TMI-1 auxiliary operator 0JT by developing job
oriented objectives; providing specific training material; developing and using
study guides; and standardizing training, examinations and qualifications among the
shifts.

7-2.2.3. Finding. The structure and sequence of training in the TMI-1 auxiliary
operator initial training program does not parallel the program recommended by INP0

" guidelines. The TMI-1 program begins with a classroom phase of about 39 weeks of
instruction followed by an 11-month on-the-job phase and concludes with written and
oral comprehensive examinations to fully qualify the auxiliary operator. The pro-

gram recommended by the INP0 guidelines divides training and qualification into
three distinct and successive phases, each of which builds on the other and has its
own classroom, OJT, qualification, and job assignment progression.

7-2.2.3. Conclusion. Although the content of the TMI-1 auxiliary operator training
program is consistent with the total content of the three phases of the INP0 guide-
lines, the TMI-1 program provides 39 weeks of classroom instruction first, followed
by 11 months of OJT. Successful completion of this training results in qualifica-
tion as an Auxiliary Operator-A. Educational subjects including mathematics,
physics, chemistry, and reactor theory are presented at the beginning of the TMI-1
training program at a level which exceeds auxiliary operator job requirements. How-

ever, this material is relevant for the auxiliary operator who progresses to li-
censed reactor operator training 2-3 years after receiving the auxiliary operator

i

|
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-mQ academic instruction. The INP0 recommended program divides the total classroom
instruction ano OJT into phases of classroom instruction followed by 0JT which lead
to intermediate level qualifications before the trainee becomes a fully qualified
auxiliary operator.

7-2.2.3. Recommendation. Restructure the TMI-l auxiliary operator initial training
program to incorporate the three phases of training recommended by the INP0 guide-
lines. Phases 1 and 2 of the INP0 recommended training should be provided to all
auxiliary operator trainees. Phase 3 of the INP0 recommended program should be pro-
vided to those auxiliary operator trainees who have the potential and motivation to
become CR0 trainees. A new phase 3 should be developed based on specific job re-
quirements for those trainees who will remain auxiliary operators.

7-2.2.4. Finding. The INP0 guidelines and the TMI training program for auxiliary
operators were compared for instructional content. Detailed topic and time com-
parisons required subjective judgement because topic headings were not always the
same in the two programs. In addition, the topics and time allocations recommended

q by INPO guidelines are spread through training for Class A, B and C auxiliary
operators which further complicates comparisons. The comparison indicated that, of
38 major topic or subtopic areas for classroom instruction included in the INP0
guidelines, 35 are covered in part, in whole, or to a greater extent in the TMI-1
auxiliary operator training program classroom phase. Trigonometry, one of the
subjects not included in the TMI-1 program, is a prerequisite for selection as a
TMI-1 auxiliary operator trainee. Trainees who score below average in the auxiliary
operator screening examination are encouraged to enroll in GPU Nuclear sponsored
correspo1dence courses. One of the two Auxi!iary Operator-C trainees interviewed
was enrolled in both physics and mathematics correspondence courses. The following
INPO recommended subject areas are not included in the TMI-1 auxiliary operator
classroom phase instructicn:

Recommended INP0
Topic Instructional Hours

Trigonometry 40

Metallurgy 20

O effective commenicetions 80

7-11

.- . . - - ..



A
V 7-2.2.4. Conclusion. The instructional content of the TMI-1 auxiliary operator

initial training program is consistent with the program recommended by INP0 guide-
lines except in the areas of metallurgy and effective communications. The trigonom-
etry prerequisite included in the TMI-1 program is considered to meet the intent of
the INPO program. A review of examination answer sheets and written comments sub-
mitted by trainees on weekly training sessions, and observations of note taking
during class sessions and dialogue between trainees and instructors all reflect a
need for instruction in written and oral communications.

7-2.2.4. Recommendation. Include in the TMI-1 auxiliary operator classroom cur-
ricula, instruction in basic metallurgy which directly relates to skills and knowl-
edge required by a TMI-1 auxiliary operator in the performance of his job.

Provide early in the classroom phase of TMI-1 auxiliary operator training a short
course covering effective oral and written communications. This should include
instruction on filling out forms, making reports, taking notes, and asking ques-
tions.

O
V 7-2.2.5. Finding. The content of TMI-1 auxiliary operator training program lessons

was evaluated by examining lesson plans, lesson objectives, instructional material,
trainee handouts, and quizzes in sample areas chosen for their importance to plant
operation. The lessons examined were Feedwater Pumps & Turbines, Emergency Feed-
water, Waste Gas Disposal System, Waste Liquid Disposal System, Diesel Generator,
and several NET modules covering theory and basic nuclear concepts.

Lesson plans with objectives are prepared by the instructor assigned to teach the
class, reviewed by the Supervisor Non-Licensed Operator Training and approved by
the Operator Training Manager. The Operator Training Manager maintains a master
file of approved lesson plans and backup material. Each lesson plan contains
clearly stated ob,',?ctives which are based on a variety of factual material. The
objectives are not based on a formal job and task analysis and in some cases the
objectii.es appeared to be based more on design or construction criteria than on
job performance requirements. Some instructional materials, transparencies, and
trainee handouts appeared to be hastily put together to meet a tigk. schedule for
presenting the lessons. Test items covered course objectivas and are based on

P what is important to the instructor. The recall of names, functions, procedures,
!)' and construction details is frequently required to answer test questions.
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O 7-2.2.s. conclusion. since TMi-1 auxiliary opera .:r training classes are being
'

taught for the first time in accordance with the present program description, most
of the course msterial is newly developed. Instructors with a busy classroom sched-
ule have had limited time to prepare new course material.

7-2.2.5. Recommendation. Review TMI-1 auxiliary operator training material and
revise as necessary to provide nigh quality, instructionally sound training mater-
ial. Provide instructors with additional training in test item construction.

7-2.3. Presentation Techniques.

7-2.3.1. Finding. The primary presentation technique observed was a lecture em-
ploying transparencies as the main visual aid. All instructors observed had per-
sonalized some of their principal transparencies; the unpersonalized versions of
these transparencies were almost always included in the trainee handouts. Many of
the diagrams used for transparencies appeared to be difficult for trainees and
instructors to follow due to the complexity of the drawings and the small size of

p details on the drawings. However, the Auxiliary Operator-C trainees interviewed
V reported no difficulty in following the diagrams and lecture although considerable

confusion was observed in class sessions.

The instructors directed few questions to individuals, particularly in the auxiliary
operator retraining classes. Upon questioning, they voiced the concern that a

| trainee who felt singled out could complain to his union. This resulted in ques-
tioning the class at large rather than questioning individuals.

All instructors emphasized to trainees that they were available to answer questions
and encouraged trainees to seek them out if they needed help. One trainee inter-
viewed reported he missed two weeks of classroom instruction because of illness. He

had high praise for the time and effort devoted by the instructors to help him catch
up.

The format of each class observed was similar. The instructor begain the class with
an announcement of the topic followed by a brief explanation of the coverage of the
topic. This was followed by reading the objectives to the trainees and asking forg

U any questions about the objectives. Then the lecture followed. At the end of the
j

lecture, there was a brief review and a question and answer period.

7-13
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O The presentation of the NET theory portion of the course was not observed since
this phase had already been completed at the time of the site visit. A large part
of the NET instructional material is presented by videotaped lectures. The TMI
Training Department instructors ensure that the trainees understand the instruction
by conducting question and answer sessions and providing study aids. The objectives
written by TMI instructors are used as the basis for determining whether trainees
are mastering the instruction.

Instructor interviews and observations indicated that instructors are frequently
involved in scheduled and unscheduled question and answer or review sessions with
trainees. Extra help is provided in areas where trainees are having problems. In-
structors and trainees indicated this is a valuable practice.

Plant tours were observed to be usually led by instructors who had taught the sub-
1

ject in the area which was being toured. This provided an opportunity for the
instructor to point out actual equipment aad describe actual operations in the
plant. The attention and interest of the students were observed to vary from active
to passive and inattentive. The tours were not tightly structured and appeared to

"
i, lack guidelines for what the instructor pointed out or explained. Objectives were

not stated at the beginning of the tour as is done in class to focus the trainees'
attention on the important areas.

7-2.3.1. Conclusion. The primary presentation technique of a lecture supplemented
by use of overhead projector transparencies is effective for the type of material

,

presented. Many of the transparencies are copied from technical manual pages or
engineering drawings. Some of these transparencies are overly complicated for
training use and/or are difficult to follow because of clutter or poor reproduction
quality. There is a reluctance on the part of instructors to question auxiliary
operators individually because the operators might complain to their union.

7-2.3.1. Recommendation. Review overhead projector transparencies for TMI-1

auxiliary operator training and upgrade as necessary to ensure transparencies are
legible and relevant to the associated lecture. As necessary, employ graphics and
media support personnel to produce instructionally sound transparencies. Require

questioning of trainees individually as part of generally accepted educational
,

practices.

7-14,

|
.- - - -. _



2

l

O 7-2.3.2. Conclusion. Plant tours, which are an effective methoe of instruction,
could be improved by the use of specific objectives developed for the system and
equipment to be observed and reviewed during the tour.

7-2.3.2. Recommendation. Include specific learning objectives in each plant tour.
Announce the objectives at the beginning of the plant tour. Question trainees on
the objectives during the plant tour.

7-2.4. Examination Techniques.

7-2.4.1. Finding,

a. Written tests. A majority of the test questions reviewed were of the
short answer type. Definitions and identification of components or func-
tions predominated in questions on plant systems. Questions involving
calculations and explanations were used frequently in the theory portion
of classroom instruction. Test questions and the objectives they tested
were not written based on an analysis of knowledge and skills required
by the TMI-1 auxiliary operator in the performance of his job. Instruc-

| tors reported that they looked at the objectives and thought up test ques-
tions related to the objectives. A comprehensive written examination was
administered at the end of the classroom phase of instruction.

The instructors._and supervisors interviewed indicated that little or no
i analysis is made of examination questions to gather information on student

comprehension, completeness of instruction and test item clarity. Al-
though an overall examination grade is high, an individual question in the
examination which is missed in whole or in part by a significant number

j of trainees is an indicator which should be followed up.

A brief item analysis was made of questions on the Auxiliary Operator-C
Systems Examination for week #2. The overall test average was 90.1%, with
most answers receiving partial credit. Only three questions were missed

i all or in part by a significant number of trainees. In the section of the
examination on Decay Heat Closed, the questions "What is the function of
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O oC-v-2^/8 end oC-v-es ^/82 Whet is the normel position eerins normel
operation? (100% power) (1.0 pt)" were missed all or in part by 50% of thei

trainees. In the section of the examination on NSCC, the question " List
the components cooled by NSCC inside the Reactor Building (1.0 pt)" was
missed all or in part by 70% of the trainees. In the section of the
examination on Spent Fuel Cooling, the question "How is cleanup of the
water in the Spent Fuel Pool accomplished? (1.0 pt)" was missed all or in
part by 70% of the trainees.

It is considered that post-hoc analysis of questions like these can pro-
vide feedback to instructors and help identify invalid test questions,
areas which are not being taught adequately or areas where students are
having difficulty.

b. Oral tests. These tests are administered by the TMI Operations Department
shift supervisor and/or shift foreman during the on-the-job training (0JT)
or Auxiliary Operator-B phase of training. There is no guidance provided
to trainees and examiners on criteria for questions and answers. An

] Oral Examination Summary Sheet is filled out by the examiner. It records
questions asked, systems covered and administrative information. As com-

'

monly used, the summary sheet does not contain detailed information on the
level of mastery demonstrated during the oral checkoff. The sheet pro-
vides space to list questions asked and some examiners use additional
sheets of paper to document performance by trainees.

c. Security of written tests. Written test security procedures were observed
to be scrupulously followed on two test days during the site visit. Only

tests are printed on yellow paper. Trainees were spaced apart for tests
and a seating chart was routinely made out and filed. All test files

examined contained the seating chart. Tests were observed to be kept in
a locked storage and only given to instructors shortly before the exami-
nation period. The test instruction sheet was read aloud by the instruc-
tor and signed by each trainee. All tests in all files examined contained
signed disclaimer sheets stapled to the test answer sheets. Proctors were
observed to be present during all tests and trainees and instructors

stated this is standard procedure. When questioned about the tendency
toward carelessness which can accompany a repetitive routine, traineesg

V and instructors stated that they were certain GPU Nuclear meant business
and that jobs were on the line for a breach of these rules.
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. 7-2.4.1. Conclusion. Test questions are written to cover learning objectives-

listed in the lesson plans. Most of the questions reviewed were the short answer
type and tested the recall of factual information. Post-hoc analysis of examinatinn
results is not performed to detect invalid questions, areas of learning or teaching
diffi':ulties, or possible trainee collusion.

7-2.4.1. Recommendation. Provide instruction to TMI Training Department non-
licensed operator instructors on test item writing and grading. Appendix G of the
newly published TMI-1 Instructor Training Manual provides useful information on test
item construction, test administration and scoring. Review test questions used in
the TMI-1 auxiliary operator training program and upgrade as necessary to include
more questions on the application of factual information to auxiliary operator job
activities.

7-2.4.2. Conclusion. TMI-1 auxiliary operator job performance is closely associ-
ated with knowledge of locations and plant details. An oral examination in the
plant which includes locating controls and indications, simulating operation of

/7 equipment and using plant documentation to answer situation type questions can be a
U particularly informative measure of the trainee's capabilities.

7-2.4.2. Recommendation. Provide guidance for standardizing oral examinations
administered to auxiliary operator trainees during OJT. Base oral examination
questions on knowledge and skills required by a TMI-1 auxiliary operator in the
performance of his job. Document questions and score answers for oral examinations.

7-2.4.3. Conclusion. Provisions of GPU Nuclear procedure No. 6200-ADM-2600.1,
October 20, 1981 regarding examination security were observed to be complied with
in all respects during administration of examinations.

7-2.4.3. Recommendation. Ensure that the present high standards of examination
security are not gradually degraded through time and repetition. Conduct periodic

audits of examination security and on a continuing basis reemphasize GPU Nuclear's
strong commitment in this area.

7-2.5. Classroom Facilities.p
O
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O 7-2.s.1. Finding. Tne number and size of classrooms were observed to be adequate
to accommodate current auxiliary operator training requirements. The proximity of
instructor offices to classrooms in the TMI Training Center facilitates trainee-
instructor interactions, particularly during study periods which account for ap-
proximately 40% of total instruction time. The TMI Training Center and the class-
rooms are well ventilated and air conditioned. Copy machines are conveniently
located and can be used by trainees with few restrictions. A vending machine area,
telephones, adequate restrooms, and parking are included in the facilities.

7-2.5.1. Conclusion. The TMI Training Center offers excellent facilities for

classroom training and training support activities.

j 7-2.5.1. Recommendation. Ensure that future laboratory and simulator space re-
quirements do not encroach on existing facilities.

7-2.6. 0JT Effectiveness.

7-2.6.1. Finding. The TMI Training Department program description for TMI-11

auxiliary operator training includes an ll-month on-the-job training (0JT) period
which follows successful completion of the classroom phase of training. The program

- is administered by the TMI-1 Operations Department and consists of a combination of

individual study assignments and practical evaluations or checkoffs in the following
general areas:

a. Administrative requirements
b. Plant support systems (out-buildings)
c. Secondary plant readings
d. Secondary plant operations
e. Primary plant readings
f. Primary plant operations
g. Nuclear fuel handling

A qualification checklist is provided for each of these areas. Satisfactory comple-
tion of the individual tasks included on each qualification checklist is verified
by a task examiner, usually an Auxiliary Orarator-A. Upon completion of all tasks
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h on a qualification checklist, the trainee is examined by the shif t supervisor or
shift foreman with oral and/or written questions. Operational tasks which canr.ot
be performed in the shutdown plant are checked by a simulated performance of the
task.

The initial session of 0JT, as presently configured, commenced in August 1982 when
the current Auxiliary Operator-C class completed the classroom phase of instruction.
This analysis of OJT was based on a review of the training program description and
interviews with Manager Plant Operations TMI-1 and three qualified Auxiliary Op- I

erator-A's.

Training material and scheduled training sessions oriented toward OJT are not pro-
vided in the program. The guidance provided consists of checklists which litt tasks
and related procedure numbers. The checklists include spaces for recording the task
examiner's signature, date and hours spent on the task by the trainee. The tasks
selected for OJT are not based on a formal analysis of knowledge and skills required
by a TMI-1 auxiliary operator in the performance of his job. The OJT tasks were
developed by experienced Auxiliary Operator-A's and approved by line supervisors and

'
managers. The trainees learn on their own and are assisted by qualified auxiliary
operators as time and shift activities permit. Task checkoffs are performed pri-
marily by oral questioning and simulated performance of tasks in the shutdown plant.
Successful completion of checkoffs in a task, system, or area is based on the indi-
vidual standards and expertise of each shift supervisor and shift foreman. There

are no standards established for evaluation. Consequently, it is difficult to com-
pare the performance of trainees assigned to different shifts or, more importantly,
to assure that all trainees perform to a desired standard. Qualified operators who
examine trainees during 0JT have not been trained in testing procedures or tech-
niques for conducting 0JT.

7-2.6.1. Conclusion. TMI-1 auxiliary operator on-the-job training (0JT) lacks
content based on validated job requirements, study guidance, and specific evaluation
criteria for task checkoffs and oral examinations.

7-2.6.1. Recommendation. Revise TMI-1 auxiliary operator 0JT by developing job
''*"''' ''''''"''' "" "'''"" '**'' " ' '' '"'"" "'''''''' ' ' " * ' " ' " " ' " ' "''""

Cl study guides; and standardizing training, examinations and qualifications among

7-19

_ _ _ _ _ _ _ m_-_ - _ rad



- - - - ._

the shifts. In addition, make available supplemental training material for the
highly motivated auxiliary operator who aspires to become a CR0 trainee. Provide |

1

instruction to qualified operators in procedures for conducting OJT. It is impor- '

tant that these TMI-1 Operations Department personnel perceive themselves as adjunct
members of the TMI Training Department.

7-2.7. Trainino Materials.

7-2.7.1. Finding. The following types of training materials used in the auxiliary I

operator training program were reviewed:

a. Nuclear Energy Training (NET) text published by NUS Corporation
b. NET videotapes which are used with the NET text
c. Lists of objectives for each class session
d. Trainee handouts consisting of (1) selected pages from technical manuals,

(2) plant engineering drawings and (3) instructor prepared information
e. Overhead projector transparencies

O
NET text. The NUS Corporation produced text is designed to support videotape-based
instruction of the Nuclear Energy Training course. The instructor introduces a
segment and reviews the objectives with the class. The TMI Training Department
staff prepared objectives which are more clearly stated, specific and measurable
than those provided in the text. Instructors have also written test questions based
on the objectives they prepared. The text lacks information for self study, but it
does provide explanations of formulas and some practice questions. The practice

i questions reflect the general nature of the NET text objectives. Answers are pro-

vided in the instructor's version of the text. The NET text material on nuclear
theory is presented at a level appropriate for licensed reactor operator trainees.

! Questions in the text are similar to NRC license examination questions.

NET videotapes. The NET videotapes are used for most cf the instruction in the

nuclear theory part of initial auxiliary operator training. The videotapes are pro-
duced in the format of a lecture videotaped in color with some supporting graphics.
In the videotapes reviewed, explanations are adequate and the narrator is convinc-
ing. The videotapes appeared to cover material more related to control room oper-

|k-~ ator tasks than to auxiliary operator tasks. Class participation in the NET program
1
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OtV was not observed since this phase of instruction had already been completed at the
time of the site visit. Examination scores in early sections of this phase were
below the desired levels of achievement. For example, in NET module 3 section 1,
Nuclear Energy Technology, the class mean was 80.24% with scores ranging from 100%
to 64.2%. This situation was remedied by increased participation by instructors in
the class and study periods and by instituting guided study and review sessions.
This action brought the mean scores for subsequent classes up to the high eighties.

Lesson objectives. Observation of classes and examination of lesson plans and tests
indicated that written objectives exist; that the instruction focuses on the objec-
tives; and that the tests measure trainee mastery of the objectives. The relation-
ship of objectives to the training program is discussed in paragraph 7-2.2 on course
content.

Trainee handouts. A large number of handouts are provided to trainees during ini-
tial training and retraining on plant systems. The handouts contain a variety of
material including drawings made by the TMI Training Department staff, text and

' Q illustrations copied from technical manuals, reduced blueprints of systems or sub-
systems, and cross sections of components. The instructional quality of the hand-
outs varies greatly and is often dependent on the quality of the reproduction and
the amount of detail in a drawing. In general, the drawings reviewed which were
developed by training staff personnel were satisfactory and considerably more effec-
tive training aids than the cor,ies of pages from technical manuals or reductions of
system blueprints and drawings which were being used in the classroom instruction.
Ten drawings from the trainee handout on the Emergency Diesel Generator were anal-
yzed in detail for their instructional value. This analysis is included in Volume
2, section 7.

7-2.7.1. Conclusion. The NET text and the companion NET videotapes are effectively
incorporated into the auxiliary operator training program with TMI Training Depart-
ment instructors supplementing the NET instruction with additional instruction,
review sessions, and detailed objectives. Learning objectives form an important
part of the auxiliary operator training process, but these objectives are not based
on a systematic analysis of duties required to be performed by a TMI-1 auxiliary
operator. Trainee handouts examined, which were frequently photocopies of materiale)(
related to the subject such as technical manual excerpts, frequently had little'

instructional value.
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7-2.7.1. Recommendation. Continue use of the NET text and videotapes in future
TMI-1 auxiliary operator initial training classes. Base new or revised learning
objectives on knowledge and skills required by a TMI-1 auxiliary operator in the
performance of his job. Review trainee handouts and upgrade 4 necessary to ensure
handouts are instructionally sound, relevant and legible.

7-2.8. Deficiencies Observed Through Examination Results and/or Job Performance.

7-2.8.1. Finding. Weekly quiz scores on TMI-1 auxiliary operator classNom lessons
ranged from 85% to 98%. The high scores on quizzes reflect mastery of the objec-
tives tested.

7-2.8.1. Conclusion. A strict adherence to providing objectives to trainees,
teaching to those objectives and testing to those objectives normally produces a
high mean score. Until such time as the objectives are derived from a valid plant
specific job and task analysis, examination results will continue to reflect a

knowledge of objectives whose validity is unsubstantiated.
Ov

7-2.8.1. Recommendation. Conduct a plant specific job and task analysis for the
TMI-1 auxiliary operator position when INP0 generic job and task analysis data
becomes available. In the meantime, select learning objectives which reflect job
required knowledge.

7-2.8.2. Finding. Data was not available for analysis of training program effec-
tiveness based on TMI-1 auxiliary operator job performance.

7-2.8.2. Conclusion. The present management agreement with the union prevents
routine, formal evaluation of auxiliary operator job performance. This information
would be helpful to dse in assessing training program effectiveness.

7-2.8.2. Recommendation. Establish a program to provide feedback on auxiliary
operator job performance to the TMI Training Department for use in assessing train-
in[j program effectiveness.

7-2.9. Status of Deficiencies Noted by Other Sources.
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Od 7-2.9.1. Finding. TMI-1 auxiliary operator trainee critique sheets are an effec- |

tive feedback mechanism for bringing problems to the attention of management. I

Twelve critique sheets on auxiliary operator training were reviewed. The trainees
were candid in their comments and the training staff considered the comments impor-,

tant. An example of the critique system in action was the recent change made in
auxiliary operator retraining as a result of trainee input. Trainee comments on the
high concentration of theory courses in retraining were concurred in by the Manager
Plant Operations TMI-1 and led to making changes to increase coverage of plant sys-
tems. Trainees interviewed were satisfied with the new lessons which related more

a

directly to their jobs. They also expressed satisfaction that their comments were
acted upon.

7-2.9.1. Conclusion. The TMI trainee critique sheets are an effective mechanism
for providing feedback on training activities.

7-2.9.1. Recommendation. Continue the present program of encouraging comments by
trainees on training activities and taking appropriate action on the comments.

O

O
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SECTION 8

LICENSED REACTOR OPERATOR TRAINING

8-0. INTRODUCTION. As stated in the TMI Training Department document titled "Re-
placement Operator Training Program Description TMI-1," 1/81, "The purpose of Re-
placement Operator Training is to prepare operator candidates for licensing by pro-
viding a sound theoretical and practical background to ensure that personnel under-
stand how and why they perform specific tasks, understand how their job impacts
plant and public safety and can correctly respond to situations that they might
encounter during normal and abnormal situations."

Personnel who satisfactorily complete this training and pass the NRC reactor opera-
tor license examinations are prepared to assume duties as a qualified TMI-1 control
room operator (CRO) and be responsible for assigned plant operations. A principal
objective of this training is to prepare personnel to take and pass the oral and
written NRC reactor operator license examinations. Possession of the license is a
prerequisite to actually being assigned duties as a qualified CRO. TMI-1 replace-

] ment operator training is synonymous with initial operator training. Licensed

reactor operator training is the same as control room operator (CRO) training and
these terms are used interchangeably in this report. Requalification training for
licensed reactor operators is discussed in Section 10 of this report.

The prerequisites for entering the TMI-1 licensed reactor operator program are:
,

,

a. High school diploma or equivalency.
,

b. Satisfactory completion of TMI-1 auxiliary operator training or:
(1) Validate knowledge of fundamentals portion of auxiliary operator pro-

gram by passing eight one-hour examinations or receive additional
training in fundamentals.

(2) Satisfactory completion of systems and procedures portion of auxil-
iary operator program consisting of 280 hours of classroom lectures
and 280 hours of study with 14 weekly two-hour examinations.

1 (3) Satisfactory completion of designated portions of auxiliary operator
on-the-job (0JT) task sheets within three months.

c. Satisfactorily meet minimum medical requirements for licensed personnel
- as specified in 10 CFR 55.
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TMI-1 CR0 training as set forth in the program description is 38 weeks in duration
and consists of the following phases conducted in the sequence indicated:

a. Phase 1 - Classroom Training - 6 weeks
b. Phase 1 - On-The-Job Training (0JT) - 12 weeks
c. Phase 2 - Classroom Training - 6 weeks
d. Phase 2 - OJT - 12 weeks including 3 weeks of simulator startup certifica-

tion training
e. Audit Exams - 2 weeks

The simulator portion of the training program is discussed in Section 11 of this re-
port.

The TMI-1 CR0 training program has evolved to its present state over several years.
The program now in effect has not yet been conducted entirely as written because
modifications have been required for the three classes enrolled in training since
the program was promulgated in 1981. These clisses were modified to meet particular
plant needs and to optimize training for the t ackground and experience levels of the,

trainees. It is expected that the next CR0 : lass will begin training in mid 1983.
Therefore, this assessment examines (1) the training program as written, (2) the
present two different versions of the program, (3) instructional materials developed
over several years, and (4) results of mock NRC and NRC license examinations taken
by graduates of a past course.

One of the ongoing CR0 classes began in November 1981 and will complete in September
1982. It consists of four trainees with the following backgrounds:

a. One ex-Navy nuclear trained individual with brief TMI-2 auxiliary operator
experience and two plus years of college engineering courses.

b. Two experienced TMI-1 auxiliary operators.
c. One experienced TMI-1 auxiliary operstor who began CR0 training in March

1981 with a previous class but was not considered ready for the license
examination with that class.

The one individual who completed TMI-2 auxiliary operator training and has Navy
> nuclear experience is expected to learn basic TMI-1 systems information with the
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(nj help of instructors, shift personnel and others in his class as he progresses
'

through the CR0 course. This class started with on-the-job training in November
1981 and then began a six-week classroom phase of theory and systems lectures in
February 1982. One week of simulator training with startup certification was in-
cluded in this classroom period. In mid-March 1982, thc class commenced about ten
weeks of OJT. This was followed by two weeks of classroom lectures and two weeks of
simulator training. The class is completing theory lectures and preparing for NRC
written and oral license examinations in fall 1982.

The second ongoing CR0 class began in February 1982 with a self paced programmed in-
struction review of reactor theory, mathematics, heat transfer, chemistry, waste-
water treatment, radiological controls, physics, and electrical theory. The Nuclear
Energy Training (NET) lessons developed by NUS Corporation were used for the review.
Understanding of the material was checked with eight one-hour validation e.<amina-
tions. The classroom phase began in March 1982 and the entire course will complete
in late 1982 or early 1983. This class consists of eight ex-Navy nuclear trained
personnel who have no TMI-1 experience and one experienced TMI-1 procedure writer

O and coordinator. The CR0 trainees attend system lectures with auxiliary operator
trainees and will complete both phases of classroom training before starting OJT.
About five weeks af ter beginning the classroom phase, it became apparent from con-
cerns expressed by trainees and instructors that the class needed more instruction
and guidance. This resulted in the TMI-1 Operations Department assigning an experi-
enced shift supervisor full time to the TMI Training Department to instruct and
supervise this class. The shif t supervisor provides CR0 level information to sup-
plement material the CR0 trainees receive in auxiliary operator systems lectures
and he makes up the quizzes for the CR0 trainees.

8-1. ASSESSMENT METHODS. TMI-1 licensed reactor operator training was assessed by
Mr. D.S. Boyd and Dr. P.C. Manning of Data-Design Laboratories assisted by Mr. J.J.
Holman, a consultant to Data-Design Laboratories. The assessment was based on
reviewing relevant documentation, interviews with GPU Nuclear personnel involved in
or concerned with this training and its training content, analysis of course con-
tent, and attending selected licensed reactor operator training classes during the
site visit June 21-July 2, 1982.

8- 1.1. Training Program Documentation. Principal documents which were reviewed
in connection with this assessment included:
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V a. TMI Training Department document " Replacement Operator Training Program

Description TMI-1," 1/81 (TM!-1 program description)
b. INP0 document " Nuclear Power Plant Licensed Operator - Guidelines for

Qualification Programs at Operational Units" (INP0 guidelines)
c. TMI Training Department procedure " Training Department Lesson Plan Devel-

opment, Presentation, Evaluation and Selection of Training Aids," TD 1103,
Rev 1, 4/14/81

d. GPU Nuclear Training and Education procedure " Administration of Examina-
tions," 6200-ADM 2600.1, 10/20/81

e. 10 CFR 55

f. ANSI /ANS-3.1-1978, 1981, "American National Standard for Selection and
Training of Nuclear Power Plant Personnel"

8-1.2. Interviews. The following GPU Nuclear personnel were interviewed to obtain>

data on licensed reactor operator training:

a. President GPU Nuclear Corporation

b. Vice President Nuclear Assurance

O'

c. vice eresident end Director TMI-1
d. Manager Plant Training TMI
e. Operations and Maintenance Director TMI-1

f. Manager Plant Operations TMI-1

g. Operator Training Manager TMI

h. Two shift supervisors TMI-1,

i. Two shift foremen TMI-1 ,

j. Three licensed operator instructors (one of whom is the Supervisor Li-
censed Operator Training TMI-1)

k. Nine licensed reactor operator trainees

The interviews of management personnel provided information on their training re-
sponsibilities, involvement, concerns, perceptions, and recommendations. TMI Train-

ing Department licensed operator instructors were asked questions on how they were
j selected for instructor assignment, their technical and educational backgrounds,

their role in licensed operator training, the percent of time spent in various
instructional tasks, trainee attitudes, and specific suggestions for improving the
training program. Interviews of nine CR0 trainees in both classes provided data onnv trainee background, criteria for entering the CR0 training program, course content,
attitude toward the training program and examination security.
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O 8-1.3. Coerse Content Anelvsis. The besic reference for essessiao TMI-1 coerse
content was the INP0 guidelines. Data on actual classroom instruction hours for
various subject categories included in the TMI-1 CR0 training program was provided
by the TMI Training Department and used in a comparison with instruction hours in
the same categories recommended by INP0 guidelines. Other assessments of content
were made by comparing TMI-1 program description topics and lesson plan objectives
with the training content topics and objectives of INP0 guidelines.

A principal objective of the TMI-1 licensed reactor operator training program is to
prepare trainees for the oral and written NRC license examinations. As another
measure of training program content and effectiveness, the performance of THI-1
trainees on mock and actual NRC reactor operator license examinations taken in
January and February 1982 was reviewed.

8-1.4. Classroom Observations. Three licensed reactor operator class sessions were
attended to observe instructor performance, lesson content, trainee participation,
and the use of training aids.

O 8-2. FINDINGS, CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS. The findings, con-
clusions, discussion, and recommendations cover course content, instructors, in-
structional materials, presentation techniques, exemination practices, lesson

audits, training records, classroom facilities, and status of past findings.
.

'

8-2.1. Course Content. The results of an analysis of the TMI-1 program content
compared with the progran content recommended by INP0 guidelines are summarized in
this section. The current TMI-1 program description was promulgated in January 1981
and two changes have been made to it. A copy of this document is included in Volume
2, Section 8.

8-2.1.1. Finding. The TMI-1 CR0 training program is based on regulatory require-
ments, past practices, and the individual expertise and experience of competent
individuals involved in developing and approving the program. The content is not
based on a systematic analysis of tasks required to be performed by a TMI-1 CRO.
The NUREG/CR 1750 analysis of licensed operator tasks was considercd in structuring
the current TMI-1 program course content.g)L
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( 8-2.1.1. Conclusion. The validity of the TMI-1 CR0 training program can be im-

proved by basing its content on a systematic analysis of tasks required to be per-
formed by a THI-1 CRO.

8-2.1.1. Discussion. Many technical training programs have traditionally been
based on experience only. When correct job performance is critical as it is in
operation of a nuclear power plant, then it becomes important to base the training
for a job on a systematic analysis of tasks the job incumbent is expected to per-
form. The need for job and task analysis has been generally recognized by tli
nuclear utility industry.

INPO, as part of its work to develop and coordinate programs aimed at improving the
education, training and qualification of nuclear utility personnel, has undertaken
an industry-wide job and task analysis project. This project involves the syste-
matic analysis of the knowledge and rkills required for plant personnel and it will
produce detailed information for use by utilities in developing valid performance
based training programs.

8-2.1.1. Recommendation. Use INPO generic job and task analysis data when avail-
able as a basis for conducting plant specific job and task analyses of TMI-1 plant
positions to develop a performance based TMI-1 CR0 training program.

8-2.1.2. Finding. The THI-1 program description topics, lesson plan topics and
classroom instruction hours were compared with the topics and instruction hours
recommended in INPO guidelines for licensed operator qualification programs at
operational units.

'' In the following subject areas, the TMI-1 course content and instruction hours were
determined to be consistent with or exceed the recommendations of INPO guidelines:

a. Reactor heat transfer and fluid flow
b. Health physics
c. Plant technology, systems and procedures
d. Control room training
e. Simulator training

8-6
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O In the foiiewias sub3ect erees. the TMI-1 course coeteat incieees sionificantiv
fewer hours of instruction than recommended by INPO guidelines:

1

a. Mathematics

b. Reactor theory
c. Reactor chemistry
d. Materials science

In the following subject areas, the TMI-1 course content includes significantly
fewer documented hours of instruction than recommended by INPO guidelines, but an
additional undetermined amount of instruction is accomplished during OJT:

a. Transient prevention, mitigation and response
b. Plant experiences and modifications
c. Administrative requirements for t'

The following table compares total hour 3 of instruction recommended by INP0 guide-
lines with instruction hours allocated by the TMI-1 program description for the same

O subjects. The TMI-1 column lists classroom instruction hours except for OJT con-
trol room training and simulator training on the control panel.

TABLE 8-1

INP0
TOTAL TMI-1

INSTRUCTION INSTRUCTION
SUBJECT HOURS HOURS

_

Mathematics 60 20*
Reactor Theory 120 61
Reactor Chemistry 30 4
Reactor Heat Transfer & Fluid Flow 70 75
Materials Science 40 10*
Health Physics 40 42
Plant Technology, Systems and Procedures 120 171**
Administrative Requirements for CR0 25 8**
Control Room Training (0JT) 520 840
Transient Prevention, Mitigation and Response 80 46**
Simulator Training (control panel manipulations) 60 60
Simulator Training (classroom lectures) 60
Plant Experiences and Modifications 30 8**

TOTALS TEi5 IT55!

O *estimete since s#b3ect is aot eddressed specificeiiv in TMI-1 proorem.
.

** Subject is also covered during OJT.!

I
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3j The following observations address those subjects where there are significant dif-
ferences in hours and/or content between the INPO recommendations and the TMI-1
training program,

a. Mathematics (INP0 60 hours, THI-1 20 hours). Mathematics is not addressed
as a specific subject in the TMI-1 program. It is estimated that 20 hours
of instruction in mathematics are associated with classroom instruction in
other subjects in the TMI-1 program such as reactor kinetics and radio-
active decay. TMI-1 trainees are required to have completed the mathe-
matics fundamentals section of the TMI-1 auxiliary operator training
program or pass a written validation examination covering mathematics as a
prerequisite to beginning licensed reactor operator training. The mathe-

matics level recommended by INP0 guidelines for licensed reactor operator
training includes basic differential and integral calculus. The mathe-

matics level in the TMI-1 program includes algebra, logarithms and solu-
tion of exponential equations, but not calculus.

b. Reactor Theory (INP0 120 hours, TMI-1 61 hours). TMI-1 trainees are re-
quired to have completed the reactor physics fundamentals section of the
TMI-1 auxiliary operator training program or pass a written validation
examination covering reactor theory as a prerequisite to beginning li-
censed reactor operator training. THI-1 on-the-job training ir.ludes a

two-week period during which trainees perform reactivity balance calcula-
tions. The same general topics are included in the reactor theory subject

, area in both the INP0 recommended program and the TMI-1 program.

c. Reactor Chemistry (INP0 30 hours, TMI-1 4 hours). The TMI-1 program
lesson plan on this subject covers corrosion mechanisms, oxidation and
reduction, general corrosion theory, types of corrosion, corrosion resis-
tant materials, radiolysis, synthesis reactions, activation reactions, and

( fission products. The TMI Training Department instructor for this le; son
stated that a rapid rate of instruction was necessary in order to cover
the amount of material in the lesson in four hours. Additional instruc-

!

tion in metal-water reactions and hydrogen gas properties and precautions
is included in TMI-1 program instruction on mitigating core damage. TMI-1

trainees are required to have completed the chemistry fundamentals section

O
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O of the auxiliary operator training program or pass a written validation
examination in chemistry as a prerequisite to beginning licensed reactor
operator training. TMI-1 CR0 on-the-job training includes drawing and
analyzing primary and secondary chemistry samples. The topics recommended

by INP0 guidelines in this subject area include corrosion; effects of
corrosion; water chemistry control and limits; radiochemistry; sampling
techniques and equipment; analytical techniques, equipment and results;
metal-water reactions; radiolysis and recombination; hydrogen gas proper-
ties and precautions. Chemistry topics covered in the TMI-1 auxiliary
operator program include basic chemistry concepts, corrosion of plant,

materials, effects of nuclear operations, chemistry control equipment,
primary water chemistry, secondary water chemistry, radioactive wasto and
RadWaste discharge.

d. Materials Science (INPO 40 hours, TMI-110 hours). This is not addressed
as a specific subject in the TMI-1 program. Discussion of some important
materials topics such as brittle fracture is included in TdI-1 program
lectures on associated equipment. INP0 recommended topics include struc-

/7 ture of metals, properties of metals, alloying and alloys used in the
U

reactor plant, selection and applications of plant materials, brittle

fracture, plant materials problems and concerns.
e. Plant Technology, Systems and Procedures (INPO 120 hours, TMI-1 171

hours). INP0 guidelines note that only 120 hours would typically be re-
quired since the trainee will have previously received training and ex-
perience in most of this material. THI-1 trainees are required to have
completed the plant systems section of the auxiliary operator training
program or its equivalent in special instruction as a prerequisite to
beginning licensed reactor operator training. This subject is also

covered during TMI-1 OJT.

f. Control Room Training (INPO 520 hours, TMI-1840 hours). This reflects
the two TMI-1 OJT phases of 12 weeks each (less three weeks for simulator
training during the .second 0JT phase).

g. Transient Prevention, Mitigation and Response (INP0 80 hours total, TMI-1
46 hours classroom); Plant Experiences and Modifications (INP0 30 hours

; total, TMI-1 8 hours classroom); Administrative Requirements for CR0 (INP0
25 hours total, TMI-1 8 hours classroom). Additional instruction in these0

8-9
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O see;ects is eccomai4shee eerino the Oa1 nhese of the TMI-1 pro 9 rem by-

discussion, walk throughs and demonstrations in connection with accom-
piishing 0JT tasks.

h. Heat Transfer and Fluid Flow (INP0 70 hours, TMI-175 hours). The TMI-1

program includes instruction in principles of heat transfer as applied to
the reactor and other equipment. The INPO program includes topics on

,

reactor heat transfer only.
i. Simulator Training (INP0 60 hours, TMI-1 60 hours on the control panel

and 60 hours of classroom lectures). The TMI-1 simulator training pro-
gram includes 60 hours of classroom lectures on subjects associated with
exercises conducted at the simulator.

8-2.1.2. Conclusion. The TMI-1 licensed reactor operator training program content
as assessed by comparison of topics and instruction time is consistent with or
exceeds the INP0 recommended program in eight of 12 subject areas. These areas are:,

a. Reactor heat transfer and fluid flow
b. Health physics
c. Plant technology, systems and procedures
d. Control room training
e. Simulator training
f. Transient prevention, mitigation and response
g. Plant experiences and modifications
h. Administrative requirements for CR0

|

In one subject area, reactor theory, the instruction time is significantly less in
the TMI-1 program than recommended by INP0 guidelines, but the instruction is ef-
fective and sufficient as measured by trainee performance on the reactor theory
section of the February 1982 NRC license examination.

In the following subject areas, TMI-1 program topics and instruction time provide
less content than recommended by INP0 guidelines. The TMI-1 program should be im-
proved by increasing content in these subject areas:

a. MathematicsOV b. Reactor chemistry
c. Materials science

8-10
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m

C 8-2.1.2. Discussion. The following discussion addresses subject areas where there
are significant differences in instruction time or topics betweer the TMI-1 and INP0
programs:

a. Mathematics. This subject should be mastered by licensed reactor operator
trainees at a level which will (1) aid their understanding of the theory
of reactor kinetics, fission product poisons, heat transfer, and radio-
active decay and (2) enable them to make calculations associated with
these studies and the performance of their job tasks. This level of

mathematical knowledge is considered to include a basic understanding of
the concepts of non-uniform rates of change with respect to different
variables, limits and the area under a curve as a summation of parts. The

necessary level of mathematical knowledge is considered not to require a
I study of differential and integral cciculus.

b. Reactor theory. Since generally the same topics are covered in the TMI-l
program in half the time allocated by the INP0 recommended program, the
overall depth of coverage is probably less in the TMI-l program. The

instruction of TMI-1 licensed reactor operator trainees in reactor theory
was sufficient to enable all five candidates to score above 90 on this
section of the February 1982 NRC license examination. It is considered
that NRC examination results are one measure of training program effec-
tiveness. Therefore, the present coverage is concluded to be adequate in
the absence of job and task analysis data which would indicate the need
for change,

c. Reactor chemistry. The present four hours allocated to lectures on pri-
mary chemistry and corrosion are considered insufficient to adequately
cover topics in the TMI Training Department lesson plan on the subject.
Also, the importance of secondary plant chemistry to equipment integrity
justifies including instructi.on on this topic in the chemistry lectures.

d. Materials :cience. Properties of plant materials have an important effect
on determination o' plant specifications for chemistry parameters, pres-
sure-temperature ret 'iunships and heatup-cooldown rates. Plant integrity
depends in part on operator adherance to these specifications. Therefore,

the importance of prope-ties of plant materials warrants more instruction
in this subject than pr :ently included in the TMI-1 program.q

v e. Plant technology, systeas and procedures. Considering that TMI-1 licensed
'

reactor operator trtinees have already completed instruction in systems

8-11
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at the auxiliary operator level before studying the subject at the CR0
level, it may be acceptable to reduce the time allocated to this subject
and still maintain adequate coverage.

f. Control Room Training. The significantly greater amount of time allocated
to this phase of training in the TMI-1 program warrants an examination of

! the organization and delivery of OJT.
g. Transient prevention, mitigation and response; plant experiences and

modifications; administrative requirements for CRO. The combination of
classroom instruction and OJT discussions, walk throughs and demonstra-
tions in the TMI-1 program is considered to be consistent with the INPO
recommended instruction in these subjects.

h. Heat transfer and fluid flow. The TMI-1 program includes instruction
in principles of heat transfer as applied to the reactor and other equip-
ment. This is considered superior in concept to the INP0 recommended
program which includes topics on heat transfer as applied to the reactor
only.

i. Simulator training. The TMI-1 program is three weeks in duration. Each

] day of training includes four hours of classroom lectures followed by four
hours of simulator exercises applying the lecture material. The TMI-1
program is considered superior to the INPO recommended program which
addresses only simulator exercises.

8-2.1.2. Recommendations.

a. Incorporate increased instruction in reactor chemistry and materials
,

science in the TMI-1 training program for licensed reactor operator
trainees. The coverage recommended by INPO guidelines should be con-
sidered in making changes to the TMI-1 program.

b. Provide instruction in mathematics at a level which will provide licensed
reactor operator trainees a basic understanding of the concepts of (1)
non-uniform rates of change with respect to different var ables, (2)i

limits and (3) the area under a curve as a summation of parts.
c. Review the need for the present amount of time allocated to plant tech-

nology, systems and procedures training and to on-the-job training in
the TMI-1 CR0 training program. These times significantly exceed the
times recommended by INP0 guidelines. The INP0 recommended times should

be considered in making changes to the present program.

8-12
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d. Continue instruction in other subjects consistent with the present pro-

gram description.

8-2.1.3. Examination of Lesson Plan Objectives. A feel for the depth of knowledge
required in various subjects was gained by reviewing objectives for 64 lesson plans
used in the classroom phase of the TMI-1 program and comparing them with INP0 ob-
jectives.

8-2.1.3.1. Finding.

a. In special education subjects such as reactor theory, reactor heat trans-
fer, fluid flow, and health physics, the TMI-1 lesson plan objectives
expected the trainee to describe, list, define, explain, recite, and cal-
culate. INP0 objectives were similar and expected the trainee to de-
scribe, discuss, explain, relate, and predict.

b. In plant technology, systems and procedures training subjects, the TMI-1
lesson plan objectives expected trainees to state functions or purposes;
sketch; label a diagram; identify or describe components and operations;
list important parameter values, interlocks, and alarms; discuss opera-
tion; and know locations. INP0 objectives for this material were more
comprc%nsive and expected the trainee to be able to discuss additional
information such as system power supplies, interrelations with other
systems, alternate / manual / local methods of system operation, failure
modes, associated rules of thumb, related technical specifications, re-
lated operating procedures, and related surveillance procedures. Some of

the additional material included in INP0 objectives is covered during the
TMI-1 on-the-job phase of training where system descriptive material can
be related to operation of the system.

I

8-2.1.3.1. Conclusion. The scope of TMI-1 lesson plan objectives for instruction
in special education subjects is consistent with objectives contained in INPO guide-
lines. In plant technology, systems and procedures training subjects, the INP0
objectives are more comprehensive than TMI-1 lesson plan objectives and include
knowledge of system interrelations, specifications and procedures.

O
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8-2.1.3.1. Recommendation. Revise lesson plans for instruction of CR0 trainees in
plant technology, systems and procedures to include objectives on system inter-
relations, specifications and procedures. The recommended objectives contained in
INP0 guidelines should be considered in making changes to the TMI-1 program.

8-2.1.4. On-the-Job Training (0JT).

8-2.1.4.1. Finding. TMI-1 control room operator trainees are assigned to plant
operating shifts fcr two 12-week periods of on-the-job training (0JT). The second

0JT period includes the three-week simulator training period at the B&W simulator,
Lynchburg, Virginia. During OJT, trainees accomplish tasks which require them to
learn information and skills and to demonstrate this knowledge and proficiency to
qualified operator examiners. Observation of or participation in job related ac-
tivities is designed to reinforce classroom study, provide new learning experiences
in the plant and stimulate interest. The two OJT phases follow respective six-week
classroom phases. OJT is accomplished by the trainee studying procedures, locating
equipment, learning from qualified operators, and performing or simulating the per-

f') formance of normal, abnormal and emergency operations. The trainee is then examined
orally on individual tasks by a qualified operator, examined orally on a section or
group of individual tasks by a designated SR0 qualified section examiner, and in a
third evaluation, examined orally or with written questions on a section of tasks by
the SRO qualified shift supervisor.

The TMI-1 Division organization includes the position of Training Coordinator TMI-1
with reporting responsibility to the Operations and Maintenance Director TMI-1.
This position is now vacant and some of its functions are performed on a part time
basis by another position incumbent. Checkoffs of trainees compete with other

,

demands on the time and attention of the qualified operators who have not received
I training in 0JT instructor and examiner duties. The tasks are grouped in sections
|

with one task sheet per section. Successful completion of an 0JT checkoff is indi-l

cated by the examiner's signature on the task sheet. The task sheets indicate the
requirements for the number of checkoffs to be accomplished over a period of time
to maintain a satisfactory progress rate. The training program also provides for
periodic oral and written checks of trainee 0JT progress and knowledge by TMI Train-
ing Department licensed operator instructors.t

q'O
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O ca0 trainees are members of the bargaining unit and do not have free access to the
plant. As a consequence of the management-union agreement, they are not permitted
in the plant unless they are on authorized working hours.

Phase I 0JT tasks familiarize the trainee with procedures and operations. To pass

the task checkoffs, the trainee is required to read and discuss or walk through
procedures; perform and discuss surveillance tests; assist in the operation of
equipment; demonstrate the ability to point out and describe components; and, under
the direction of a qualified operator, perform or simulate performance of system
operations.

In Phase 2 0JT, the trainee walks through and discusses procedures of increasing
complexity and, under the direction of a qualified operator, performs or simulates
the performance of more integrated operations.

The course content for on-the-job training was reviewed with the folicwing results:

a. An analysis of 13 plant evolutions, recommended by INP0 guidelines to be
performed or their performance simulated during control room on-the-job
training or performed during simulator training, indicates that all are
included in the TMI-1 program during 0JT or simulator training phases.
The TMI-1 program includes a total of some 86 tasks in OJT which require
checking, calculating, starting up, pointing out, and performing actions .

in addition to walking through and discussing operating, abnormal and
emergency procedures.

b. TMI-1 0JT requirements include performing at least five reactivity changes
at the plant or simulator. The five changes consist of at least one
reactor startup or shutdown plus at least four reactivity changes from
the following list of evolutions:

(1) Power level change of at least 10% with control rods in manual.
(2) Boration or deboration during critical operation.
(3) Operation of refueling bridge to change core geometry during refuel-

ing.

c. The OJT phase of the TMI-1 licensed reactor operator training program

p includes many tasks which must be accomplished by simulated performance
during the present extended shutdown rather than by actual performance
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as would be expected at a normal operational unit. The TMI-1 0JT is not
augmented by observation training at an operational unit or other special
training to compensate for the reduced opportunities that trainees have to
gain meaningful operating experience in the shutdown plant.

8-2.1.4.1. Conclusion. The two twelve-week OJT phases of the TMI-1 licensed reac-
tor operator training program are formally organized in the program description.
This document assigns responsibilities for carrying out the training, provides
lists of training tasks for trainees to satisfactorily accomplish by demonstrating .

knowledge and skills to designated examiners, and specifies required progress rates
for completing the checkoffs. The six individual shift supervisors implement the
OJT program on their own shifts and to a great extent set their own criteria for
satisfactory accomplishment of the training tasks. Standardization of criteria
and overall coordination of OJT in the shif ts can be enhanced by filling the now
vacant position of Training Coordinator in the TMI-1 Division organization. The

present position description for the Training Coordinator includes appropriate
functions and responsibilities for coordination of shift training.

The TMI-1 training program for licensed reactor operators is based on criteria for
training personnel at a unit which has received an operating license. Although

this is the status of TMI-1, the plant has now been shut down since 1979 and the

effectiveness of on-the-job training is reduced by this continuing shutdown status.
Most of the current licensed reactor operator trainees have no experience at TMI-1
or any nuclear utility plant during power operations. This unusual condition war-
rants an examination of what additional training at an operational unit or simulator
or during the startup and test program may be desirable to augment the present OJT
and compensate for reduced training opportunities in the shutdown TMI-1 plant.

8-2.1.4.1. Recommendations,

a. Fill the vacant position of Training Coordinator in the TMI-1 Division
i organization and assign the incumbent full-time responsibility for stan-

dardizing, facilitating, and coordinating on-the-job training in the six
operating shifts.

| b. Examine the impact of the extended plant shutdown on the effectiveness

o of on-the-job training and augment this training as necessary with obser-
vationtrainingexpebence,additionalsimulatortrainingorparticipation
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V in evolutions for training during the startup and test program. Any addi-

tional training requirements should be formalized by a change to the TMI-1
training program description.

8-2.2. Instructors.

8-2.2.1. Finding. There are three licensed operator instructors assigned to the
TMI-1 replacement control room operator, replacement senior reactor operator, and
licensed operator requalification training programs. All three instructors are SR0
qualified in the TMI-1 plant and meet the education and experience requirements set
forth in the TMI-1 Training Department Administrative Manual. One instructor has
a heavy administrative workload as Supervisor Licensed Operator Training TMI-1. A

second instructor is assigned additional duties in connection with dsveloping
courseware for the basic principles trainer and he will also assume other duties in
connection with developing plans for procurement of the full scope replica simula-
tor. These instructors are required to spend two shifts per month in the plant and
to participate in the operator requalification program to maintain their TMI-1
qualification. In connection with this, the Manager Plant Operations TMI-1 com-
mented that two shifts per month were not sufficient to maintain adequate operator.

proficiency without additional retraining in the plant. During the first half of

1982 the simultaneous licensed operator training load consisted of two replacement
CR0 classes, one replacement SR0 class and requalification training for six shifts.
Two experienced TMI-1 shift supervisors were temporarily assigned from the TMI-1
Operations Department to the TMI Training Department to assist with the instruction
and supervision of one CR0 class and the SR0 class.

The licensed operator instructors report to the Operator Training Manager TMI who
has been in this assignment about two years. He is degreed and has extensive Navy
nuclear power experience. He is not CR0 or SR0 qualified in the TMI-1 plant.

Instructor interviews provided the following information about the three licensed
operator instructors:

|

a. Years at TMI 11 years mean (range 5-13 years)
b. Years as TMI Training Depart-q

V ment instructor 5 years mean (range 4-7 years)
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O c. erior power piant experience One 4astructor hes five veers nevy nucieer
experience

d. Highest operator position One instructor was a shift foreman; two
attained instructors were control room operators

e. Education All three instructors are high school
graduates and two have completed some

college level courses.
f. Percent of time spent on assigned tasks:

Class preparation and presentation 37 mean (range 10 to 50)
Training materials development 13 mean (range 5 to 20)
Program improvements 7 mean (range 0 to 20)
Trainee evaluation 13 mean (range 10 to 15)
Trainee counseling 9 mean (range 1 to 25)
Professional development and 12 mean (range 5 to 20)

requalification

Administration 9 mean (range 0 to 24)
g. The licensed operator instructors appeared to be well motivated, expressed

q the belief they are doing important jobs, and reported that they work
V 40-50 hours per week. Their recommendations for improving TMI-1 licensed

operator training included:
(1) Add 1-2 licensed operator instructors to the TMI Training Department

staff to permit instructors to spend more time on trainee counseling,
training materials development, plant requalification, and program
improvements.

| (2) Provide competent assistance to upgrade lesson plans.
(3) Modi fy the licensed operator requalification training classroom

schedule to allocate 50% of the time to review of theory and com-
plex systems and 50% of the time to self-study.

(4) Upgrade the Operator Training Manual to eliminate verbiage, simplify
! drawings and make illustrations legible.

8-2.2.1. Conclusion. The three TMI Training Department licensed operator instruc-
tors for TMI-1 programs are satisfactorily carrying out their duties. However, in

view of the length of time (4-7 years) they have been assigned as instructors, it
| is considered that the effectiveness of the training program can be improved by

their augmentation and later, their phased replacement with highly qualified and

8-18

- . -. . . - . - . - . - .



-

. motivated TMI-1 shift supervisors and SR0 qualified shift foremen. It may be desir-
able to begin this action by the temporary assignment of TMI-1 Operations Department
personnel to the TMI Training Department for 6-12 months as was done to augment the
TMI Training Department instructor staff in the first half of 1982.

Based on limited observations including interviews of trainees and instructors,
review of instructor backgrounds and attendance at several lectures on specialized
education subjects presented by licensed operator instructors, it is considered that
the quality of instruction in the licensed operator training programs can be im-
proved by employing TMI Training Department staff with appropriate degrees and
engineering experience to teach specialized education subjects.

8-2.2.1. Recommendations.

a. Establish a program for rotating highly qualified and motivated TMI-1
shift supervisors and SR0 qualified shift foremen into TMI Training De-
partment assignments as licensed operator instructors for TMI-1 training
programs.

b. Employ TMI Training Department staff with appropriate degrees and engi-
neering experience to teach specialized education subjects to licensed
reactor openator trainees.

8-2.3. Instructional Materials. Sample instructional materials including the

Operator Training Manual, the Pressure / Temperature (P/T) Plot Training Program,
,

selected trainee handouts, lesson plans, and 0JT guidelists were reviewed for con-
tent, use, and effectiveness.

8-2.3.1. Operator Training Manual (OTM).

8-2.3.1.1. Finding. The Operator Training Manual (OTM) is organized in seven
volumes and issued to licensed operators and licensed operator trainees. Volumes

I-IV were written by a contractor and cover:

1 Fundamentals in mathematics, chemistry, electricity, classical physics,

| nuclear physics, power plant physics, and instrumentation and control
II Reactor theoryg

V III Heat transfer and fluid flow
IV Radiation protection
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Volumes V-VII consist of combined instructor lesson plans and trainee handouts
covering TMI-1 systems and equipment, transient analysis, and the THI-2 accident.
Some of the material in these volumes includes lessons on heat transfer, fluid
flow, reactor theory, and radiation protection, but the approach and content differ
from that in Volumes I-IV. Much of the material in Volumes V-VII was originally
developed by various contributors for the Operator Accelerated Retraining Program
conducted in 1979-1980 at TMI-1 following the TMI-2 accident. The material in Vol-
umes V-VII contains hand-written and cut-and paste changes from an earlier version.
Some sections carry the notation that the text is a videotape script. The sections
on systems usually include many de:ign, construction, and operational details.

Overall, the OTM is a usable training document. However, it contains confusing
duplication in material on reactor theory, drawings that are illegible due to clut-
ter and poor reproduction quality, and descriptions that conflict with class hand-
outs. Some plant systems are not covered in the OTM. The role of the OTM as a
training document is not defined. Several specific OTM deficiencies are noted in
Volume 2, Section 8.

8-2.3.1.1. Conclusion. The seven volume Operator Training Manual (OTM), while
usable, is of limited value as a training document in its present form due to lack
of currency, conflicts with other descriptive material, verbiage, illegible illus-
trations, and incomplete coverage of plant systems. The OTM is issued to all li-
censed operators and licensed operator trainees and it is used to some extent as a
reference document in licensed operator training programs.

8-2.3.1.1. Recommendation. Overhaul the Operator Training Manual and establish
it as a principal text for TMI-1 operator training programs. Provide procedures4

to maintain the OTM up to date.

8-2.3.2. Pressure / Temperature (P/T) Plot Training Program.

I
! 8-2.3.2.1. Finding. The Pressure / Temperature (P/T) Plot Training Program is a pro-

grammed self paced, computer-assisted instruction (CAI) course consisting of 17
lessons. It was developed for the TMI Training Department by a contractor. The

course is designed to assist personnel, who have knowledge of basic principles and

O who are familiar with the plant, to analyze 18 rormal and abnormal plant transients.

.
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The trainee taking the instruction diagnoses conditions by comparing simulated
real time plant temperature and pressure traces on a color graphics terminal with
limiting values displayed on the terminal. The trainee identifies the transient,
interprets the plots, states the procedure (s) which applies and, if it is an abnor-
mal transient, gives the immediate action (s) to mitigate the cond'. tion.

Lessons are delivered using an Apple II computer, 2 disc drives, and a color gra-
phics terminal. An accompanying workbook introduces the course, describes the or-
ganization of material, lists the goals and objectives, and provides sign-on and
lesson procedures. The trainee selects a diskette and the desired lesson and re-
ceives the overview, lesson objectives, subject matter, and on-line quiz. This
material is used as part of the instruction on mitigation of core damage included
in the licensed reactor operator training program. Other TMI-1 personnel who have
a need for this information also take the course.

The P/T plot training program is innovative and effective in its use of CAI and the
real time visual display which duplicates the display provided for plant operation.

] It provides an excellent means to reinforce learning by application of classroom
instruction to actual plant situations. At present, trainee performance on the les-
son quizzes is not included in grades for the course and the CAI uses linear logic
not branching logic.

8-2.3.2.1. Conclusion. The Pressure / Temperature (P/T) Plot Training Program is an
example of innovative and effective computer aided instructional (CAI) material

( developed under sponsorship of the TMI Training Department. This material satisfies
a specific need for training in identifying normal and abnormal plant conditions by
analyzing real time pressure-temperature plots displayed on a graphics terminal.

!

| 8-2.3.2.1. Recommendation. Continue use of the P/T Plot Training Program. Con-

sider increasing the value of the computer-aided instruction by replacing the linear
logic with branching log 1c and including trainee performance on this instruction
in course grades.

8-2.3.3. Class Handout Material.
!

Om!

l 8-2.3.3.1. Finding. Generally, the handout material used in the TMI-l CR0 training
program is more like lesson plans or technical manual chapters than instructional
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O meteriei developed to pose problems, stimulete discussion nromote treimee iater-
action, or organize note taking. Several handouts were reviewed and the f olio.<ing
conditions were noted:

a. Mechanical Fundamentals-Heat Exchangers. This handout facilitates learn-
irg by listing objectives, providing blanks for filling in definitions,
noting important equations, sketching different heat exchanger types, and
providing a diagram of temperature changes vs. heat added per pound of
water for changes in state. The temperatare-heat diagram is incorrectly
reproduced so that it is incomplete,

b. Diesel Generator. This handout is 69 pager of text and, aside from the
first page which lists objectives, it appears to be reproduced from part

"

of a technical manual. The handout contains detailed construction infor-
mation and is useful as a source of reference informat'.on. Some of the
drawings are illegible,

c. Feedwater System Rev 0, April 19,1980. This handout is 79 pages of text
plus accompanying diagrams. It appears to be appropriate as a chapter in
the Operator Training Manual or a reference publication.

8-2.3.3.1. Conclusion. Class handouts are utilized in TMI-1 licensed reactor op-
erator lectures generally as reference or study material and not effectively to
stimulate discussion or organize note taking. In some cases, the handout material
on plant systems presents different information than contained in the Operator
Training Manual.

8-2.3.3.1. Recommendation. Structure revised or newly developed class handouts
as aids to lecture presentations and not as text material. Include review for
technical accuracy by GPU Nuclear c ...iical Functions.

8-2.3.4. On-the Job Training (0JT) Material.

8-2.3.4.1. Finding. Instructional material for OJT consists of 22 checkoff sheets
listing individual tasks to be accomplished and the number of tasks to be accom-
plished per week. Blanks are provided for the examiner's signature when each task
is satisfactorily accomplished. Licensed reactor operator trainees are provided

hsl V task sheets in Appendix A of the TMI-1 program description.
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O as exempies of 0JT tesks. the treinee is required to reee end discuss eisht edmia-
istrative procedures, ten surveillance tests or checks and 16 operating procedures.
No criteria are provided for guiding trainees and examiners on accomplishing these
items.

A list of general knowledge requirements is provided to guide study by trainees
and examinations by staff personnel in 33 emergency and abnormal procedures. The

trainee is required to walk through the procedure and note indicators, check auto-
matic actions and simulate performing manual actions from memory. Detailed study
guides are provided for nine integrated plant operating procedures. These guides
require the trainee to discuss specific items in the procedures. Questions requir-
ing analysis of unusual conditions or explanation of interrelations are not in-
cluded.

8-2.3.4.1. Conclusion. TMI-1 on-the-job training lacks structure in that instruc-
tional material does iot provide detailed criteria for guiding trainees and exami-
ners in accomplishing training tasks. This causes variations in requirements among

( the six shifts as manifested by a general reluctance to have trainees assigned to.

one shift examined by quali'ied operators of another shift.

8-2.3.4.1. Recommendation. Develop detailed criteria to guide trainees and exami-
ners in accomplishing 0JT tasks. The study guides provided for nine integrated
plant operating procedures are a good model for developing these criteria.

8-2.4. Presentation Techniques. The CR0 training program class schedule includes
12 weeks of classroom instruction in two six-week phases. A class day is six hours
of supervised study in lectures, examinations, videotapes, and reviews conducted
during the periods 0700-1100 and 1130-1330. This is followed by two hours of self-
study from 1330 to 1530. The present agreement between GPU Nuclear and its bargain-
ing unit employees, which include licensed reactor operator trainees, does not per-
mit assignment of homework to be done outside the normal workday. Consequently,

90 hours or 25% of the 360 hour classroom phase is spent in self-study. Of the re-
maining 270 hours, 24 hours are used for examinations, 58 hours for the Babcock and
Wilcox videotape series on the Integrated Control System, and 188 hours for lecture
presentations.
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8-2.4.1. Finding. The following CR0 classroom lectures were assessed. Due to the
short observation period, these lectures may not be representative of presentations
to CR0 trainees:

a. Mechanical Fundamentals-Heat Exchangers

b. RadWaste Gas Disposal

c. Heat Engines

In these lectures, the instructors followed lesson plans and maintained a pace
appropriate for the lesson difficulty and trainee background. The instructors
asked questions to assess and clarify trainee understanding. In one lecture, heat

transfer theory and equations associated with the lesson material were stated with-
out developing a simplified derivation or explanation of the principles involved.
In another lecture, the non-licensed operator instructor was observed to allow

talking by trainees in the combined CRO-A0 class to interfere with an orderly les-
son opening. He continued his presentation when it was apparent to the observer
that only a small number of trainees were paying attention.

O'

8-2.4.1. Conclusior. Instructors comptently explained system details and answered
trainee questions during three lecture presentations which were attended. In this
very limited sample, one instructor stated heat transfer principles without develop-
ing a derivation or explanation of the principles which would have aided trainee

understanding of the material presented. Another instructor maintained poor control
of his class and permitted trainee conver?ations to interfere with his presentation.

8-2.4.1. Recommendation. Establish a program for frequent, continuing evaluation
of instructor performance in the classroom by TMI Training Department managers and
supervisors followed by coaching to correct specific deficiencies.

8-2.4.2. Finding. The nine-member licensed reactor operator class attended plant
system lectures with the ten-member auxiliary operator (AO) class. The material was
presented at the auxiliary operator level of detail by non-SR0 qualified instruc-
tors. Following each lecture, the licensed reactor operator trainees met with an
experienced shift supervisor who was temporarily assigned by the TMI-1 Operations

\

1
,
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O oenertmeat to the 181 Tre4 aims oenertmeet. This sao a#e14f4ee 4 strector prov4eee
further information on the system at the CR0 level of detail. Weekly quizzes on
systems for CR0 trainees were made up by their SRO qualified instructor and were
different from quizzes for auxiliary operator trainees.

The stated reasons for following this practice are to make more efficient use of
instructor resources, to complete system training at the A0 level for the CR0
trainees who are Navy nuclear trained but who have no TMI-1 experience, and to
promote mutual understanding of the duties and responsibilities of the licensed
reactor operators and auxiliary operators. Instructors and trainees commented that
the different backgrounds and different learning objectives of the two groups cause
effectiveness of instruction to be reduced when lessons are presented to the com-
bined group. CR0 trainees who were interviewed stated they felt held back as basic
principles were Feing taught to A0 trainees. The A0 trainees who were interviewed
stated th3y were reluctant to ask questions that might seem trivial to CR0 trainees.

8-2.4.2. Conclusion. Although there may be valid reasons for presenting lectures
n on plant systems to combined groups of licensed reactor operator trainees and auxil-
\J' iary operator trainees, this practice is demotivating in its effects on both groups

of trainees. The different backgrounds and learning objectives of the two groups
inhibit learning by both groups of trainees.

8-2.4.2. Recommendation. Discontinue the practice of presenting lectures on plant
systems to combined groups of licensed reactor operator trainees and auxiliary
operator trainees.

l 8-2.5. Examination Practices. Examination administration, content, grading, and
|

| correlation with performance on NRC license examinations were reviewed for the TMI-1
licensed reactor operator training program. Examinations are considered to include
oral and written examinations, quizzes, tests and checkoffs. The following examina-
tions are included in the TMI-1 program:

a. Seventeen two-hour quizzes administered by Training Department SR0 quali-
fied instructors (12 during classroom phases and 5 during OJT).

b. One six-hour written final examination administered by Training Department
SRO qualified instructors.

1
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(q Over 220 individual checkoffs of varying dif ficulty by Operations Depart-/ c.

ment qualified operators during OJT. Final checkoffs are conducted by
Operations Department SR0 qualified personnel.

d. One two-hour oral board examination administered by Training and Opera-
tions Department SR0 qualified personnel.

One three hour walk through the plant administered by Operations Depart-e.

ment SRO qualified personnel.
f. Simulator startup certification and operational evaluation administered

by Babcock and Wilcox.

A bank of examination questions on separate cards has been established for licensed
reactor operator subject areas. This will facilitate composing different examina-
tions and will provide a convenient means for recording examination question use.

8-2.5. Conclusion. TMI-1 licensed reactor operator trainees are extensively tested
by a variety of cral, written and performance quizzes, examinations, and checkoffs.

8-2.5. Recommendation. Continue present testing practices in the TMI-1 licensedO)%
reactor operator training program.

8-2.5.1. Administration of Examinations.

8-2.5.1.1. Finding. Nine TMI-1 licensed reactor operator trainees and three li-
censed reactor operator instructors were interviewed individually about security and
integrity of examinations. They stated that examination practices include the
following:

a. No examinations are u3 be taken home or answered as a group effort.
b. Security briefing sheets are consistently used and understood.
c. Seating is designated and documented.
d. Time limits are stated and enforced.
e. Participants are separated from non participants and those who have fin-

ished the examination.
f. External distractions are minimized.
g. Proctors remain in the room throughout the examination.

k h. Leaving the room by examinees is controlled.
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O i. Exeminees ere oiven the opportenity to esk neestioes prior to the heoin-
ning of the examination.

j. Yellow paper is recognized as examination material.

All personnel interviewed were well indoctrinated on the absolute requirement not to
give or receive help on examinations. They knew the serious consequences of violat-
ing this rule. Examination procedures were observed in use on two Fridays when
weekly quizzes were administered; no security discrepancies were noted. Proctors
remained at the front of the room and could see all examinees. They frequently
observed the activities of the examinees. However, most proctors graded quizzes
or did other paperwork while proctoring. This prevented them from giving their
complete and undivided attention to examination security.

8-2.5.1.1. Conclusion. TMI-1 licensed reactor operator trainees and instructors
who were interviewed are well indoctrinated on procedures to maintain examination
integrity. These procedures were observed to be followed in the administration of
weekly quizzes during the site visit. Guidance should be provided to proctors on

,

(~}
doing paperwork while proctoring.

(

8-2.5.1.1. Recommendation. Continue present examination administration procedures.
Make periodic audits to ensure that high standards for examination security are
maintained. Provide guidance to examination proctors on doing . paperwork while
proctoring.

*

8-2.5.2. Trainee Perceptions about Examinations.

8-2.5.2.1. Finding. The nine TMI-1 CR0 trainees interviewed about weekly quizzes
commented that:

a. Test content representatively samples what is taught in class and learned
from studying.

b. Memorization is not stressed at the expense of understanding. However,
|

" key words and tricky phrases" were mentioned as characteristics of some
examinations.

| c. Trainees are notified far enough in advance of examinations for sufficient
|

| preparation.
1

1

1
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O d. Most neestions reaeire short fectuei enswers. There ere few questions on
interrelations or questions that require analysis.

e. Review material should be included in the weekly quizzes to check reten-
tion of subjects studied earlier in the course.

8-2.5.2.1. Conclusion. The nine THI-1 licensed reactor operator trainees who were
interviewed generally perceived their weekly quizzes in a favorable light as provid-
ing fair and worthwhile evaluations of their understanding of the material presented
during classroom lectures. Their constructive comments included the need to further
deemphasize " key words and tricky phrases," to include questions on review material
and system interrelations, and to add questions requiring analysis.

8-2.5.2.1. Recommendation. Consider and implement appropriate TMI-1 licensed
reactor operator trainee comments to improve weekly quizzes.

8-2.5.3. Review of Mock Oral and Written NRC License Examinations.

8-2.5.3.1. Finding. TMI Training Department mock oral and written NRC license
" examinations administered to six licensed reactor operator trainees were reviewed

with the following results:

a. GPU Nuclear made objective determinations about trainees who demonstrated
lack of knowledge on the mock examinations.

i b. The mock oral examination questions were well documented and comprehen-
sive. However, vital elements of correct answers were not indicated as an
aid in grading. Two individuals failed the oral examinations. The report
indicated their areas of weakness and provided guidance on required
remedial work. One individual was reexamined and passed.

c. The mock written examinations were representative of actual NRC examina-
tions in scope and content. Five of six individuals failed the written

mock examination. In several cases the reasons for deducting points were
not stated and this reduced the value of the graded test as a learning
aid. A comprehensive reexamination, equal in difficulty to the original
examination, was administered after appropriate retraining was conducted.
Two questions on the reexamination were verbatim repeat questions from the

J
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original examination. One individual failed the reexamination. Since he,

had also failed the oral examination, he was dropped back to a later
class. One reexamination was borderline passing. Review of the answer
sheets indicated that a number of answers had been regraded. The revised
grading changed the outcome of the test from fail to pass. In several
instances, justification was provided for revising the points assigned;
in other cases the justification was not clear.

8-2.5.3.1. Conclusion. Mock oral and written NRC license examinations administered
to TMI-1 licensed reactor operator trainees in January 1982 were representative of
actual NRC license examinations and were used effectively to help select trainees
to take the February 1982 NRC license examinations. Review of sample examinations

indicated several instances of not showing reasons for deducting points in grading,
not clearly documenting the justification for changed grades, and including verbatim
repeat questions on reexaminations.

8-2.5.3.1. Recommendation. Continue present practices in the use of mock oral and
Q written NRC license examinations to prepare TMI-1 licensed reactor operator traineesV

for NRC license examinations. Continue improvement of examination practices by
indicating reasons for deducting points in grading, clearly justifying changed
grades and eliminating verbatim repeat questions on reexaminations.

8-2.5.4. Results on Mock and Actual NRC License Examinations.

8-2.5.4.1. Finding. The following results were noted on mock and actual NRC li-
cense examinations taken by six TMI-1 licensed reactor operator trainees in the
first class to complete a variant of the current TMI-1 training program:

O
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() January 1982 January 1982
Mock NRC Mock NRC February 1982
Written Written NRC Written February 1982

Examination Reexamination Examination NRC Oral
Examinee Grade Grade Grade Examination

1 81.2 82.6 (Elected 93.1 Pass
to take re-

examination)
2 77.9 83.8 94.6 Pass
3 77.1 80.3 90.4 Pass
4 83.5 90.4 Pass

Failed section
on general operating
characteristics;
passed reexamina-
tion on section with
grade of 87.5 June
1982

5 63.7 81.6 90.1 Pass
6 64.6 72.3 Was not recommended to take NRC

examinations.

These examinees made the following grades on individual sections of the February
(~'s 1982 written NRC license examination:
V

Examinee
Section 1 2 3 4 5

A. Principles of reactor operation 91.7 100.0 92.1 93.3 100.0
B. Features of facility design 100.0 100.0 81.7 100.0 89.2
C. General operating characteristics 87.5 95.8 83.0 66.7 88.8
D. Instruments and controls 86.0 94.4 88.0 97.2 90.4
E. Safety and emergency systems 100.0 91.3 96.5 91.3 80.9
F. Standard and emergency operating procedures 94.1 87.3 95.0 95.0 93.2
G. Radiation control and safety 96.5 98.0 98.0 87.5 88.0
H. Principles of heat transfer and fluid

mechanics 90.0 90.0 90.8 91.7 90.0

l
,

| Note: Minimum passing grade is 80 overall and 70 for each section.
|

The high success rate on the February 1982 NRC examination suggests that the mock
examinations had value in preparing trainees for the NRC examination. However,

insufficient examination data exists for meaningful analysis.
1

8-2.5.4.1. Conclusion. The TMI-1 licensed reactor operator training program is

('} effective as measured by four of five trainees passing the February 1982 NRC written
|
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O liceese exem4netion end five of five treieees pessing the Fenreery 1982 nRC orei
license examination. One trainee failed one section of the eight section written
NRC license examination,

8-2.5.4.1. Recommendation. Continue the present TMI-1 licensed reactor operator
training program with modifications as recommended by this assessment.

8-2.5.5. Analysis of Training Program Effectiveness.

8-2.5.5.1. Finding. It was planned to include in this assessment an analysis of
training program effectiveness based upon licensed reactor operator job performance.
This analysis was not possible because job performance is not evaluated, documented
and maintained in personnel records for TMI-1 licensed reactor operators.

8-2.5.5.1. Conclusion. Training program effectiveness cannot be assessed with
respect to operator performance on the job because licensed reactor operator per-
formance is not periodically documented and mainta.ined in personnel records.

8-2.5.5.1. Recommenaation. Establish a program for the periodic evaluation of

licensed reactor operator job performance and for the use of this information to
measure training program effectiveness.

8-2.6. Lesson Audits.

8-2.6.1. Finding. 'Some 64 lesson plans are used in the TMI-1 operator training
programs. All classroom instruction is conducted using lesson plans. About 51 of
the 64 lesson plans require upgrading to conform with present procedures for lesson
plan development and approval. Lesson plans written in accordance with past pro-
cedures have not been reviewed and approved in accordance with present procedures.
In some cases, including the following systems, handwritten preliminary lesson plans
are used for instruction: solid waste disposal system, RadWaste evaporators, and
gaseous waste disposal system.

The following three TMI Training Department lesson plans used in the TMI-1 licensed
reactor operator training program were reviewed for content and conformance with
TMI Training Department prccedures on lesson plan development and approval, TD 1103

and TD 1104:
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O e. seet exchenaer runeementels. Rev 0. 8/2s/81
b. Mitigating Core Damage: Core Cooling Mechanics, Rev 0, 5/6/81
c. Mitigating Core Damage: Radiation Hazards and Monitor Response, Rev 0,

5/12/81

The three lesson plans conform gener' ally with TMI Training Department procedures
for lesson plan development:

a. Lesson objectives in the sample lesson plans clearly communicate instruc-
tional goals in straight-forward statements. TD 1103 identifies the need
to base objectives on job data and this was nct evidenced in the sample
plans. Objectives do not include criteria for acceptable performance.

b. The sample lesson plans were approved by the Manager Operator Training TMI
in accordance with TMI Training Department procedures.

c. The sample lesson plans outlined the prescribed presentations and se-
quenced the material from broad concepts and easily learned topics to more
complex material.

n d. No opportunities for trainee practice were called out in the sample lesson
plans. No discussion points or questions designed to probe trainee under-
standing or to stimulate trainee participation were included in the lesson
plans.

The lesson plan content was reviewed as follows:

a. Heat Exchanger Fundamentals. A three-hour lecture period is assigned to
this subject. The lesson plan was noted to be complete and well organ-
ized. It included sample quiz questions and calculations with answers.
The lesson covered descriptions of various types of heat exchangers, heat
transfer principles and definitions, heat transfer effects, heat exchanger
thermodynamics, equations for different heat transfer applications, calcu-
lations using log mean temperature difference, heat balance in a heat
exchanger, laminar and turbulent flow, Reynolds Number, Fouriers Law, cal-
culations to compare effectiveness of parallel and counterflow heat ex-
changers, and once through steam generator features.

O .
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O Mit4 etin9 Core oemese: Core Cooiino Mecheaics. A two-ao#r iecture Periodb. 9

is assigned to this subject. The INPO guidelines for traini,ng to recog-
nize and mitigate the consequences of core damage recommend approximately
12 contact hours to cover core cooling mechanics. The TMI-1 lesson plan
objectives expect the trainee to list or designate various core cooling
methods and their disadvantages and advantages. The INPO objectives
expect the trainee to be able to explain or describe these elements of the
lesson. The TMI-1 lesson covers four of eight applicable objectives in
the INP0 guidelines. Topics in the TMI-1 presentation include alternate
methods of core cooling; natural circulation including conditions requir-
ing it, mechanics, requirements and verification, and methods of control;
effects of voiding and gas bubble formation; and RCP restart criteria.

c. Mitigating Core Damage: Radiation Hazards and Monitor Response. A four-
hour lecture period is assigned to this subject. The INPO guidelines
for training to recognize and mitigate the consequences of core damage
recommend approximately ten contact hours to cover radiation hazards and
monitor response. The TMI-1 lesson plan covers four of six objectives

p recommended by the INP0 guidelines. Topics in the TMI-1 presentation
V

include the radiation monitoring system (RMS), RMS failure modes, poten-
tial high radiation areas and sources, potential airborne activity areas
and sources, sampling procedures, ana calculating containment radiation
levels.

8-2.6.1. Conclusion. TMI Training Department lesson plans in some stage of devel-
opment are used for all TMI-1 licensed reactor operator training lectures. About

51 of the 64 lesson plans used in this training program require upgrading to conform
with present procedures for lesson plan development and this upgrading is in pro-
gress.

Three sample lesson plans were reviewed in detail. All conformed closely with TMI
Training Department procedures for lesson plan development and could be used ef-
fectively in classroom presentations. In two of the three lesson plans, Heat Ex-
changer Fundamentals and M dgating Core Damage: Core Cooling Mechanics, the amount

of material contained appeared to be too much for the assigned time periods to
achieve necessary understanding and retention by licensed reactor operator trainees.
There was fair agreement between objectives in the two lesson plans on mitigating
core damage and the recommended INPO objectives on this subject.
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O 8-2.e.1. Recommendet4en. Contiaue iesson pien un9radino. Revie iesson piens oa
mitigating core damage for consistency with INPO guidelines on this important sub-
ject.

8-2.7. Training Records.

8-2.7.1. Finding. Training records held in TMI Training Departt .it files for 15
CR0's and CR0 trainees were reviewed for types of information included. Some of the
records were filed by training session instead of by individual. Training records
which have been microfilmed and placed in vault storage were not reviewed. All of

the records reviewed contained oral and written examination grades and instruction
attendance forms for training received. Data appeared to be entered in the training
records at a reasonable frequency. Records of simulator training are maintained
separately. Official college and university transcripts are required for all em-
ployees reporting higher education and these records are retained by the Pereonnel
Department. A computerized training data base system is being implemented to im-
prove record retrieval.

4

8-2.7 1. Conclusion. Sample training records for 15 licensed reactor operators and
reactor operator trainees were reviewed and found to contain attendance forms and
examination grades for training received. Filing of some training records by train-
ing session instead of by individual trainee makes it time consuming to gather all
training records on one individual for review.

8-2.7.1. Recommendation. Continue implementation of computerized training data base
with provisions to facilitate retrieval of training data on individual trainees.

8-2.8. Classroom Facilities.

8-2.8.1. Finding. Overall classroom facilities and training equipment were ob-
served to be excellent. The classroom phase includes two hours per day of self-
study. This study takes place in classrooms with other trainees and the resulting
conversations were observed to reduce study effectiveness. At times when classroom
loading permitted, trainees were also observed to use empty classrooms for study in
small groups or alone.Oa
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O 8-2.8.1. Conclusion. Overall classroom facilities and training equipment are in
excellent condition and adequate overall for present licensed reactor operator
training needs. Present unsupervised group study in classrooms which typically
constitutes 25% of a classroom phase day is of questionable effectiveness.

8-2.8.1. Recommendation. In future changes or additions to TMI Training Center
facilities, consider providing a small number of cubicles or a quiet room for more
effective study.

8-2.9. Status of Findings and Recommendations from Past Investigations and Evalua-
tions.

8-2.9.1. Finding. Since the TMI-2 accident in 1979, investigations and evaluations
have been conducted and, as a consequence, actions have been directed or recommended

to improve training at TMI-1 and other nuclear power plants. Findings and recom-
mendations concerning training have been taken from the following reports and the
remarks noted are based on this assessment. GPU Nuclear sponsored the evaluations

q reported in references 4 and 5 and maintains an up-to-cate status on action taken
in response to all directives and recommendations which affect training:

1. " Report of the President's Commission on the Accident at Three Mile Island"
(Kemeny Report)

2. NRC, NUREG 0578, "TMI-2 Lessons Learned Task Force Status Report and Short-Term

Recommendations" '

3. NRC, NUREG/CR-1250, "Three Mile Island, A Report to the Commission and to the

| Public," Vols. I and II (Rogovin Report)
i

4. Nuclear Engineering Department, College of Engineering, Pennsylvania State
University, "A Pedagogical Review of Reactor Operator Training at Three Mile
Island Nuclear Plant," July 1980, Report No. NE-61

5. " Report of the TMI-1 Operator Accelerated Retraining Program Review Committee,"
June 1, 1980i g

Ui

!

8-35



.

O Substance of Finding Remarks Related to
or Recommendation Reference TMI-1 Based on This Assessment

TMI-2 Accident Reports

Include in the training program, 1 Specialized education subjects
funoamental processes and basic are included in the training
subjects including physics, program where related to under-
chemistry, heat transfer, thermo- standing nuclear power plant
c'ynamics and their interactions operation and performing opera-
ir. plant operations for abnormal tor duties.
conditions and transient responses.

Training should be formally 1 TMI Training Department training
defined for all operators. program descriptions formally

define training requirements.

Include supervisory skills 2 TMI-1 SR0 replacement training
training for all supervisory includes two weeks of decision
personnel. analysis and supervisory davel-

opment training.

Integrate operating experience 1 GPU Nuclear procedures provide
into training programs. for review of industry.experi-

ence reports and including
applicable items in trainingO pro 9 rems.

Train in skills and knowledge 2 Present operator training is
required to satisfy operator job based on best industry practices
requirements. and emerging needs.

Other Reports

Use well developed problem sets 4 Problems are also used in
in areas other than reactor thermodynamics, heat trans-
theory and health physics. fer and fluid flow lessons.

Raise mathematical level: 4 Present THI-1 CR0 and SR0 train-
R0 - college algebra; ing is at the college algebra
SR0 - college calculus. level.

Use a rigorous set of 4 GPU Nuclear stated that use of
screening tests for all screening tests is being con-
control room operators. sidered. Validation tests are

used in the CR0 training program
as a basis to waive requirements

- for prerequisite training.

| Implement criteria and qualifi- 4 GPU Nuclear stated that criteria
cations for reactor operators are evaluated for applicability'

as they are issued from NRC to TMI training programs as theyO and INPO. are issued.,
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O substence of r4ndiao Remerxs aeieted to
or Recommendation Reference TMI-1 Based on This Assessment

Use instructors well qualified 4 TMI Training Department licensed
as teachers. operator instructors maintain

qualifications in the plant.
Initial and continuing instruc-
tor development training courses
are provided for TMI Training
Department instructors.

GPU Nuclear Tech Functions, RadCon 4 The RadCon Department reviews
and other cognizant groups should technical content of TMI-l
review training. RadCon training material. GPU

Nuclear Techeical Functions
does not routitaly review tech-
nical content of training mater-
ial.

To achieve uniformity and 5 Questions used in final oral
reliability of oral exami- examinations are documented.
nations, it would be desir- Key elements of correct answers
able to study the standardi- are not recorded and standardi-
zation of probes, promptings, zation of probes and promptings
and responses during oral has not been accomplished.
examinations.

8-2.9.1. Conclusion. GPU Nuclear is responsive to recommendations and directives
for improvement of training programs.

8-2.9.1. Recommendation. Continue present review and upgrading efforts.

|

|

!

O
<
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SECTION 9

LICENSED SENIOR REACTOR OPERATOR TRAINING

9-0. INTRODUCTION. INPO and GPU Nuclear recognize three levels of responsibility
and authority for licensed operators assigned to operating shifts in the TMI-1
plant. INPO designates these levels as control room operator, senior control room
operator, and shif t supervisor. Corresponding TMI-1 levels of responsibility are
control room operator, shift foreman, and shift supervisor. Before TMI-1 personnel

are assigned SR0 operational responsibilities as a shift foreman or shift supervisor
by the TMI-1 Operations Department, they must complete the senior reactor operator
(SRO) training course, hold a NRC senior reactor operator license and satisfy addi-
tional training and indoctrination requirements specified by the TMI-1 Operations
Department. This section of the report assesses the SR0 training prognm but does
not assess the additional TMI-1 Operations Department requirements for shift foreman
or shift supervisar. TMI-1 SRO trainees are not members of the bargaining unit.

As stated in the TMI Training Department document titled " Senior Reactor Operator
Replacement Training Program Description TMI-1," 5/81, the purpose of the senior
reactor operator training program is "to prepare licensed reactor operators to per-
form senior reactor operator duties, improve skills in situation and problem assess-
ment, and develop supervisory abilities."

TMI-1 SR0 training as set forth in the program description is 26 weeks in duration
and consists of the following phases conducted in sequence:

a. Decision Analysis / Supervisory Development - 2 weeks

b. Phase 1 On-The-Job training (0JT) - 6 weeks
c. Classroom Training - 8 weeks

d. Phase 2 0JT - 6 weeks

e. Simulator Training - 2 weeks
f. Audit Examinations - 2 weeks

The simulator phase of the training program is discussed in Section 11 of this re-
port.

|OI

Q
|
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years. A modified version of the SR0 training program as presently written was
used for .ne four trainees who completed the course in June 1982. This class con-
sisted of two individuals with CR0 experience at TMI-1 and two individuals who
passed the NRC reactor operator license examinations in February 1982. The group

commenced SR0 training in March 1982 and the nominal six month course was compressed

to four months by working ten hours per day with classroom lectu es in the mornings
and OJT in the af ternoons. The training was accelerated to meet the NRC require-
ments which stipulated effective July 1982, two SRO qualified personnel will be as-
signed to each shift when the plant is above 200 F. The TMI-1 Operations Department

assigned an experienced shift supervisor full time to instruct and supervise the
activities of the SR0 trainees. He modified the course as needed and the program
description is now being revised based on this experience. The assessment contained8

in this report is based on the training program description as presently written and
not as it was modified for the class which completed training in June 1982.

9-1. ASSESSMENT METHODS. Licensed senior reactor operator training was assessed by
Mr. 0.5. Boyd and Dr. P.C. Manning of Data-Design Laboratories assisted by Mr. J.J.
Holman, a consultant to Data-Design Laboratories. The assessment was based on re-
viewing relevant documentation and interviews with GPU Nuclear personnel concerned
with this training and its trainir; content. At the time of the site visit, the

four SR0 trainees were taking the NRC operational examination at the B&W simulator

and the NRC written and oral license examinations at.TMI. There were no SR0 classes

in session to observe.

9-1.1. Training Program Documentation. Principal documents which were reviewed
in connection with this assessment included:

a. TMI Training Department document " Senior Reactor Operator Replacement
Training Program Description TMI-1," 5/81 (TMI-1 program description)

b. INP0 document " Nuclear Power Plant Licensed Operator - Guidelines for
Qualification Programs at Operational Units" (INP0 guidelines)

c. TMI Training Department procedure, " Training Department lesson Plan Devel-
opment, Presentation, Evaluation and Selection of Training Aids," TD 1103,

(

Rev 1, 4/14/81

d. GPU Nuclear Training and Education procedure, "Admini tion of Examina-
tions," 6200-ADM-2600.1, 10/20/81

9-2
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f. ANSI /ANS-3.1 - 1978,1981, "American National Standard for Selection and

Training of Nuclear Power Plant Personnel"

A copy of the TMI-1 program description is included in Volume 2, Section 9.

9-1.2. Interviews. The following GPU Nuclear personnel were interviewed to obtain
data on licensed senior reactor operator training:

a. President GPU Nuclear Corporation
b. Vice President Nuclear Assurance
c. Vice President and Director TMI-1
d. Manager Plant Training TMI
e. Operations and Maintenance Director TMI-1

f. Manager Plant Operations TMI-1
g. Manager Corporate Training
h. Operator Training Manager TMI

n i. Two shift supervisors TMI-1
V j. Two shift foremen TMI-1

k. Three licensed operator instructors (one of whom is the Supervisor Li-
censed Operator Training TMI-1)

1. One senior reactor operator trainee

The interviews of management personnel provided information on their training in-
volvement, concerns, perceptions, and recommendations. TMI Training Department
licensed operator instructors were asked questions on how they were selected for
instructor assignment, about their technical and educational backgrounds, their
role in licensed reactor operator training, percent of time spent in various in-
structional tasks, trainee attitudes, and specific suggestions for improving the
training program. The THI-1 senior reactor operator trainee was interviewed for
his perceptions about the training program.

9-1. 3. Course Content Analysis. The basic reference used for assessing TMI-1
course content was the INP0 guidelines. An analysis was made by taking subjects
and instruction hours from the SR0 classroom schedule in the program description,

9-3
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O. grouping them in the recommended INP0 categories for SR0 training and comparing the
content and instruction hours with the INP0 guidelines. The SRO class which com-
pleted the program in June 1982 was trained using a modified version of the approved
course. Experience from this class will be incorporated into the curriculum for
future SRO classes.

9-2. FINDINGS, CONCLUSIONS, DISCUSSION AND RECOMMENDATIONS. The same assessment

procedures used for the replacement _ control room operator training program were
employed to assess the status of TMI-1 senior reactor operator training. There were
no SR0 classes in session to evaluate during the two-week site visit. The findings
cover course content, instructional materials, examination practices, training
records, and prerequisites. Comments on instructors and classroom facilities in-
cluded in Section 8 also apply to SR0 training.

i

9-2.1. Course Content. Findings reported here are based on the TMI-1 program
description. The sequence of training is described and similiarities or differences
in course content between INPO recommendations and the TMI-1 training program are
identified.,

G

9-2.1.1. Finding. The TMI-1 SR0 course consists of the following phases conducted
in sequence:

a. Decision Analysis / Supervisory Development Training - 2 weeks (40 hours
supervisory development, 24 hours decision analysis)

b. Phase 1 0JT - 6 weeks (240 hours)
c. Classroom Training - 8 weeks (240 hours classroom lectures, 80 hours self-

study)

d. Phase 2 0JT - 6 weeks (240 hours)
e. Simulator Training - 2 weeks including an operational evaluation on the

simulator (40 hours classroom lectures, 40 hours simulator exercises)
f. Audit Exams - 2 weeks

9-2.1.2. Finding. Table 9-1 compares the TMI-1 SR0 training program content and
instruction hours taken from the program description class schedule with instruction
hours recommended by INP0 guidelines for various subjects. The grouping of class-
room lecture subjects in segments of training corresponding to the outline contained
in INP0 guidelines is, in some cases, subject to interpretation.

9-4
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TABLE 9-1

TMI-1
Instruccion Hours

Total Recommended from Class Schedule
Subjects INPO Instruction Hours in Program Description

Segment 1: Specialized Education,

Leadership / Communication /

Analytica15 kills 80 classroom 64 classroom
Segment 2: Procedures and Bases

Training 120 classroom 42 classroom
and OJT (plus 0JT)

Segment 3: Advanced Transient and

Accident Analysis 80 classroom 90 classroom
Segment 4: Advanced Operating

Practices Training
Phase 1 Plant Operations 15 classroom 24 classroom

and 0JT (plus 0JT)Ob Phase 2 In-Plant Training 520 0JT 480 0JT

Phase 3 Simulator Training
(Control panel manipulations) 16 40

40 classroom
Segment 5: Advanced Electrical

Components & Systems Training 80 classroom 2 classroom

80 (instruction
in additional
topics which
do not corres-
pond to INP0

topics)

Total Hours 911 862

Content was examined by comparing the subjects listed in the INP0 guidelines with
,

the subjects included in the TMI-1 program description. The INP0 program is organ-
|

; ized with five segments of instruction in (1) specialized education, (2) procedures
|

9-5 ;
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O ead beses treinino. (3) ee<enced treneient end eccieent eeelysis. (4) eevenced
operating practices training, and (5) advanced electrical components and systems
training. These segments contain training goals, objectives, and topics. Table

9-2 groups TMI-1 SR0 classroom schedule lecture subjects in the segments of SRO
training recommended by INPO guidelines. TMI-1 OJT tasks which are associated with
the classroom subject areas are also included. No estimate of instruction hours is
made for OJT associated with classroom subject areas.

TABLE 9-2,

TMI-1 Instruction
Segments and Subjects Hours

a. Segment 1: Specialized Education
Leadership / Communication / Analytical Skills Training 64

TOTAL M

b. Segment 2: Procedures and Bases Training
10 CFR 50 4
Gas tank release, RB purge 6

O 'ia"id reieases 4
10 CFR 100 2
Radioactive decay, shielding, dose rate calculations 6
Technical specifications bases 12
Plant limits, precautions, setpoints 6
Environmental technical specifications 2

TOTAL 2[2

The TMI-1 0JT phase includes the requirement to read and discuss t'he Radia-
| tion Protection Manual
|
* c. Segment 3: Advanced Transient and Accident Analysis

Reactor thermal-hydraulics 30
Accident analysis 12
FSAR safety analysis 12
TMI-2 transient and small break LOCA 6
Reactor core construction and characteristics 6
Fuel handling system and requirements 6
Accident mitigation 6
ESAS instrumentation redundancy 4
Meteorology instrumentation 2
Seismic monitoring 2
Major plant interlocks 4

TOTAL E

The TMI-1 0JT phase includes the requirement to read and discuss 37 emergency
O ene eenormel proceeeres.

9-6
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O TABLE 9-2 (Continued)

,

TMI-1 Instruction
Segments and Subjects Hours4

d. Segment 4: Advanced Operating Practices Training
Plant Operations

RWP procedures 2
'

Emergency plan 14
Security 2
Switching and tagging 2
X/Q calculations 4

SUBTOTAL N

The TMI-1 0JT phase includes the requirement to read and discuss the fol-
lowing administrative procedures:

; Document Control
Tagging

1 Station Organization and Chain of Command
Technical Specification Surveillance Program
Shift Relief and Log Entries
Bypass and Safety Functions and Jumper Control
Operator at the Controls

O In plant Training 480
Simulator Training

,

Control board manipulations 40
Classroom lectures or discussions 40

TOTAL 5E4

e. Segment 5: Advanced Electrical Components
and Systems Training 2

TOTAL 2

The TMI-1 0JT phase includes the requirement to read and discuss the fol-
lowing emergency and abnormal procedures:

Blackout
,

Low System (grid) Voltage

TMI Training Department instructional materials such as lesson plans and training
objectives incorporating specific material for TMI-1 SR0 training are not suffi-
ciently complete as yet to permit detailed content comparison. Findings are thus
limited to the following qualitative assessment of the extent to which INP0 topics
are included in the TMI-1 program description.

O'
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Oy! a. Segment 1: Specialized Education

The TMI-1 program content is consistent with the content of INP0 guidelines
for leadership, communication and analytical skills training. The supervisory
development part of this TMI-1 training is presented in a workshop setting and
is 40 hours in length. The TMI-1 decision analysis training is provided by a
contractor and is 24 hours in length.

.

b. Segment 2: Procedures and Bases Training

The TMI-1 classroom phase includes topics corresponding to the following INP0
topics:

o Radioactive material control procedures policies and procedures re-
garding off site release of radioactive effluents

o Facility license and design bases, including applicable portions of 10
CFR 50 and 100

o Technical specifications
"

o Environmental technical specifications

The TMI-10JT phase includes topics corresponding to with the following INPO
topics:

o Radioactive material control procedures
o Administrative procedures for health physics

The TMI-1 program does not include topics corresponding to the following INP0
topics:

o Administrative procedures for maintenance and technical support
o Duties of system load dispatcher related to on-site equipment and rela-

tionship with plant operators

c. Segment 3: Advanced Transient and Accident Analysis. All INPO topics are

covered in the TMI-1 training program.

9-8
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'O The THI-1 classroom phase includes topics corresponding to the following INP0
topics:

o Reactor thermal-hydraulics
o Contaiiment of radioactivity
o Accident assessment
o Atmospheric dispersion of radioactivity (INP0 8 hours, TMI-1 2 hours)

The TMI-1 OJT phase includes topics corresponding to the following INP0 objec-
tives:

o State the anticipated indications, automatic actions, and immediate
operator actions for each accident.

o Describe the long-term actions required for core cooling and plant sta-
bilization.

o Describe alternate power supplies and system lineups available to cope
with the accident.

] The TMI Pressure / Temperature Plot Training Program and training in the Abnormal
Transient Operations Guide (AT0G) both include topics corresponding to the
following INP0 objectives:

o Given a set of control room indications, explain what accident conditions
exist.

i o Recognize a condition for which no procedures exist and recommend operator
|

| actions to maintain core cooling and stabilize the plant.

GPU Nuclear reported that training in the ATOG is to be completed prior to
i restart.

d. Segment 4: Advanced Operating Practices Training
;

L Section 1 - Plant Operations
The TMI-1 classroom phase includes topics corresponding to the following INP0
topics:

O o Radiation work permit procedures

| o Equipment tagout and clearance procedures

9-9
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V o Emergency plan implementation

o Routine and emergency communications capabilities

Routine and emergency reporting and notification requirementso

o Relationship to utilty, local, state, and federal officials

The TMI-1 0JT phase includes topics corresponding to the following INPO topics:

o Shift duties and responsibilities
o Corporate policies affecting SR0 and subordinate positions
o Radiation work permit procedures
o Equipment tagout and clearance procedures

Section 2 - In-Plant Training
INP0 guidelines recommend that the SR0 trainee receive approximately 520 hours
of experience in plant in a training status. During this time, the trainee

should carry out the duties of a senior control room operator under the direct
supervision and guidance of a qualified senior control room operator. This

O training should emphasize the supervisory role of the senior control room op-
erator during normal and emergency conditions.

The INP0 guidelines further recommend that check-sheets be prepared to provide
guidance and structure for in plant training. The check-sheets should empha-
size the supervisory role of.the senior control room operator and state evolu-
tions and operations to be conducted, observed, or simulated by the trainee as
well as items which the candidate should discuss with a' qualified senior con-
trol room operator or shift supervisor. Examples of such items are:

o Preparations and administrative requirements for reactor startup and
shutdown

o Fuel handling and inspection
o Emergency and routine maintenance practices
o Calculations of off-site radioactive releases during emergencies
o Requirements concerning radioactive releases and shipments
o Chemistry sample and radiation survey frequency and interpretation
o Emergency communication equipment and proceduresg

V o Coordination of surveillance testing

9-10
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O The INP0 guidelines recommend that the trainee's performance be monitored and
deficiencies discussed and corrected so that satisfactory proficie..cy is demon-
strated. The senior control room operator or shif t supervisor will indicate
satisfactory completion by signing the trainee's check-sheet.

The 0JT portion of the TMI-1 SR0 program is organized in two six-week phases
(480 hours total):

Phase 1 - the trainee reviews and takes log readings on the support, secondary,
and primary plant systems and reviews the tasks involved in their operation.
No task sheets or other guidance is provided for this training which is in-
tended to refamiliarize SR0 trainees with systems and equipment they did not
come in contact with as CR0s.

Phase 2- the trainee completes the requi rements set forth on seven task
sheets. Tnese include reading and discussing eight administrative procedures
related to SRO duties and 37 emergency and abnormal procedures. For the check-

o offs on emergency and abnormal procedures, the trainee is expected to walk(') through the procedure from memory and note indicators, check automatic actions
and simulate performing manual actions.

SRO trainees are administratively assigned as shift foreman trainees in the
TMI-1 Operations Department. In this capacity they carry out duties of a

senior control room operator under instruction, conduct evolutions under in-
struction and discuss items of the nature recommended by INP0 guidelines.
These items focus on the supervisory role of the senior control room operator.
No 0JT tasks are included in the program description to cover this training.

The TMI-1 SR0 trainee is examined on each specific 0JT task by a designated
task examiner. A final verification of all tasks on a checkoff sheet is made
by the shift supervisor or if designated, the SRO qualified shift foreman.

The OJT phase of the TMI-1 program is based on requirements for qualifying
personnel at operational units with normally expected operating and shutdown
periods. During the present extended TMI-l shutdown, the 0JT phase of the
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O TMI-1 treiniao proorem hes not seea eeomented with observetion treinino et
operating units or other special training to compensate for the reduced op-
portunities for trainees to obtain meaningful operating experience in the shut-
down TMI-1 plant.

e. Segment 5: Advanced Electrical Components and Systems Training

The TMI-1 classroom phase includes the topic Electrical Theory Review and
Safety. Available information indicates the following topics recommended by
INPO guidelines for this segment are not included in the TMI-1 instruction:

o Motor, generator, and transformer design types and characteristics
Main generator capability curves, operating limits and precautionso

o Control circuits for in plant electrical switchgear
o Control circuits for utility grid switchgear
o Utility grid and inter-connections with other grids
o Electrical ground detection systems (including main generator field)
o Protective relaying theory and applicationq

: U

The TMI-10JT phase includes a topic corresponding to the INP0 topic on pro-
cedures for restoring station power following blackout.

In addition to the topics discussed above, the THI-1 classroom phase includes the
following lectures and quizzes which are not associated with a particular segment:

Subject TMI-1 Instruction Hours

LER's 2

Primary / Secondary Chemistry Review 2

Operating Procedures 12

Change Mods 2

10 CFR 21 2,

| 10 CFR 55 2
I

ICS Transients 18
i Reactor Theory 30

Quizzes 10

TOTAL 80

9-12,
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OV 9-2.1.2. Conclusion. The content of the TMI training program for TMI-1 licensed
senior reactor operators is consistent with or exceeds the content recommended by
INP0 guidelines in the following four of seven subject areas:

I a. Specialized Education - Leadership / Communication / Analytical Skills
b. Advanced Transient and Accident Analysis
c. Plant Operations - Administrative Requirements
d. Simulator Training

The content of the TMI program is less than the content recommended by INPO guide-
lines in the following three subject areas:

,

a. Procedures and Bases Training
b. In-Plant Training
c. Advanced Electrical Components and Systems Training

.

9-2.1.2. Discussion. The following discussion , addresses subject areas where the
TMI-1 program content is considerably less than tgf INP0 ' recommended content:

a. In the subject area of procedures and requirements and the bases for them,
the TMI-1 program includes approximately 42 hours of classroom instruction
plus OJT instruction while the INP0 program recommends 120 classroom and
0JT instruction hours. The TMI-1 program does not include topics which
correspond to the following INP0 recommended topics:
o Administrative procedures for maintenance and technical support
o Duties of load system dispatcher related to on-site equipment and in-

teractions with plant operators
The TMI-1 program should be strengthened by addition of instruction in
these subjects.

b. The INPO program recommends 520 hours of in plant OJT carrying out the
duties of an SR0 under the supervision of a qualified SRO. This instruc-
tion includes evolutions and operations to be conducted, observed or simu-
lated by the trainee as well as items to be discussed with a qualified

| SRO.

O .

i
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V The TMI-1 program includes 480 hours of in plant 0JT of which 240 hours
are associated with log keeping and equipment operating duties outside
the control room. The remaining 240 hours include walking through and
dist.ussing 45 administrative, emergency and abnormal procedures in addi-
tior, to carrying out SR0 duties under instruction. The TMI-1 program
does not include evolutions and operations to be conducted observed or
simulated by the trainee. These differences in 0JT requirements between
the TMI-1 and INP0 programs combined with the reduced opportunities for
meaningful in plant training during the extended TMI-1. shutdown indicate
a need to strengthen the TMI-1 program in this subject area.

c. In the advanced electrical components and systems training area, the TMI-1
program does not include topics which correspond to the following INPO
recommended topics:

o Motor, generator and transformer design types and characteristics
o Main generator capability curves, operating limits and precautions
o Control circuits for in plant electrical switchgear
o Control circuits for utility grid switchgear
o utility grid and interconnections with other grids
o Electrical ground detection systems (including main generator field)
o Protective relaying theory and application
These topics are considered appropriate for inclusion in the TMI-1 pro-
gram.

9-2.1.2. Recommendation.
.

a. Provide additional instruction in the TMI-1 SR0 training program in the
following subject areas:
(1) Administrative procedures for maintenance and technical support.

(2) Duties of load system dispatcher related to on-site equipment and
interactions with plant operators.

(3) Advanced electrical components and systems.
b. Restructure the OJT phase of the TMI-1 SRO training program to provide:

(1) Additional instruction in SR0 duties under the supervision of a

qualified SRO.

O

9-14



O (2) Evoiutio"s e"d operetio"s to de come"cted. observee. or si 1eted or
SR0 trainees.

(3) Detailed criteria for satisfactory accomplishment of checklist tasks.
(4) Reduced emphasis on taking equipment log readings.
(5) Additional training such as observation training at an operating

plant, additional simulator training or a structured program of
training during the startup and test program to compensate for re-
duced opportunities to obtain meaningful operating experience in the
shutdown TMI-1 plant.

9-2.2. Instructional Materials.

9-2.2.1. Finding. The TMI Training Department reported that 15 of 24 lesson plans
used with the recently corpleted TMI-1 SRO class were lesson plans developed for CR0
training. These lesson plans do not contain additional material for SRO level of
instruction. The remaining lesson plans have material added to meet SRO require-
ments for more depth of knowledge.

OU 9-2.2.1. Conclusion. Fifteen of 24 lesson plans used for TMI-1 SRO lectures were
developed for CR0 instruction and do not contain additional material for SR0 level

of instruction. The TMI Training Department reported these lesson plans are being
upgraded.

9-2.2.1. Recommendation. Continue upgrading TMI Training Department lesson plans
to include different levels of instruction which are appropriate for licensed reac-
tor operators and licensed senior reactor operators.

4

9-2.3. Examination Practices.

9-2.3.1. Finding. Examination administration, content, and grading were reviewed
for the SRO training program. Examinations are considered to include oral and
written examinations, quizzes, tests, and checkoffs. The following examinations are
included in the SR0 training program:

a. Ten two-hour quizzes administered by TMI Training Department SR0 qualified
instructors (eight during classroom phase and two during OJT)

9-15
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O b. One e4x-hoer writtee finei exeminetion edministered bv Treinies Genertment
SR0 qualified instructors

c. One two-hour oral board examination administered by TMI Training Depart-
ment and TMI-1 Operations Department SR0 qualified personnel

d. One three-hour walk through the plant administered by TMI-1 Operations
Department SRO qualified personnel

e. Fif ty-five checkoffs of varying difficulty in Phase 2 of OJT administered
by TMI-1 Operations Department SR0 qualified personnel -

9-2.3.1. Conclusion. The TMI Training Department program for TMI-1 licensed senior
reactor operators includes a sufficient number and variety of cral, written and
performance tests to adequately determine the knowledge and skills imparted to
trainees.

9-2.3.1. Recommendation. Continue the present scope of testing in TMI-1 licensed
senior reactor operator training program.

S-2.4. Review of Mock Written NRC License Examination.

9-2.4.1. Finding. The examination taken by one of the SR0 trainees consisted of
five sections covering reactor theory; theory of fluids and thermodynamics; plant
systems--design, control and instrumentation; procedures--normal, abnormal, emer-
gency, and radiological control; and administrative procedures, conditions and limi-
tations. The scope of examination, point assignment and grading methods were con-
sidered satisfactory. However, there were no explanations for points taken off and
this reduced the usefulness of the examination for review purposes and remedial
study. The examination contained questions which required an understanding of basic
principles and others which required recall of detailed factual information on plant
characteristics end immediate operator actions in response to transients. Recogniz-

ing that no job and task analysis of TMI-1 SR0 duties has been accomplished, ques-
tions were considered to have a good association with on-the-job duties and respon-
sibilities of a TMI-1 SRO. Six hours were allowed for the examination and the
examinee completed it in four hours eight minutes.

9-2.4.1. Conclusion. The mock written NRC license examination which was reviewedq
V is considered representative of NRC license examinations and of value in preparing

TMI-1 SRO trainees to take the NRC license examinations.
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O 9-2.4.1. Discussion. The NRC license examinations are considered a final indepen-
dent and accurate measure of (1) the capability of an operator and (2) the effec-
tiveness of the training program which produced the operator. The mock NRC oral and
written license examinations are part of the final steps to determine if a trainee
is ready to take the NRC license examinations and thus they are an important element
of the licensed operator training program. These examinations include questions
which require detailed knowledge of plant systems, procedures, characteristics, and
specifications. Other parts of the examinations require an understanding of funda-
mentals of reactor theory, heat transfer and fluid flow.

Some NRC type license examination questions have been criticized as requiring rote,

memorization to answer. It is important not to disqualify this kind of question out
of hand without first understanding the type of situation the question is intended
to address. However, it may be necessary to redesign the methods used in the exami-
nation even if the reason for the type of question is still valid.

The operator is a key contributor to the process of responding to transients that
may be encountered in operation of a nuclear power plant. Many of the conditions
which may lead to plant transients have low but significant probabilities and the
means to respond to these transients have been designed into the engineered safe-
gards of the plant. Operator action is in rany cases an integral part of the steps
taken in the engineered systems response to a transient; certainly the function of
engineered safeguards requires that operators not take certain actions which would
frustrate intervention by the engineered safeguards.

The operator testing requirements which tend to be rote in character are an attempt
to address the need for proper response at the proper time from the operator where
identified plant upset conditions are encountered. The expectation that the opera-
tor be capable of and prepared to make the appropriate responses under such condi-
tions is reasonable and desired. The adequacy of the rote response to such ques-
tions as a valiaation of the desired capability is open to argument. The need for
the operator to have the capability to function as part of the plant safeguards
process in upset situations is clear.

Since the TMI-2 accident there is more emphasis on an expanded expectation of opera,-,

tors' capabilities. The basic desire is to have operators who can also recognize
i
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0 treasients 4nitieted by uaforeseea events end deveien e response us4ns tne eveiieble
; plant systems such that a safe and stable condition can be reached with minimum

adverse effects. To realize that expanded operator goal, the common wisdom is that

j the operator should have a knowledge of the engineering fundamentals in subjects
such as reactor physics, thermodynamics, fluid flow, and water chemistry. There is
no argument with either the goal of expanc:d operator versatility or with the idea

I that a better understanding of fundamentals is the way to realize that goal.

j In testing operators using an expanded concept, it is necessary to address the full
scope of the expectations of operator capability. The testing of response to iden-
tified transients is necessary and requires the examiner to provide some description
of the situation coafronted by the operator when the transient takes place. 1he

response from the operator must be specific and timely. A simulator operational
evaluation or oral questioning may be more revealing ways to test this capability
than a written examination.

Testing an operator's knowledge of fundamentals is a different process. The ques-

| tions asked should not be predictable. Basic processes should be addressed, not the

O behavior of complex systems.

9-2.4.1. Recommendation. Consider the points made in this discussion in struc-

turing mock oral and written NRC license examinations.

9-2.5. Results on Mock and Actual Written NRC License Examinations.

| 9-2.5.1. Finding. Table 9-3 shows the results obtained on mock NRC written exami-
nations taken by the four SRO trainees in the class which completed a modified ver-+

j sion of the current SRO training program in June 1982.
t TABLE 9-3

June 1982 Mock Written NRC Examination Grades for Sections and Overall Grade'

Reactor Plant Plant Admin.'

Examinee Theory Thermodynamics Systems Procedures Prccedures Overall

1 93.8 100.0 70.9 86.8 79.1 84.1
2 84.4 86.7 87.3 90.9 85.0 87.0
3 78.1 94.2 72.7 82.7 85.0 81.6

,

4 73.1 93.3 90.0 93.6 87.7 87.9

! NOTE: Minimum passing grade is 80 overall and 70 in each section.
0-

1

i
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(m Four SRO trainees took the NRC written license examination the week of June 28,
1982. At the time of this report, it was known that two of four trainees passed
the examination.

9-2.5.1. Conclusion. The 50% pass rate on the June 1982 written SR0 NRC license

-

examination taken by four TMI-1 SRO trainees indicates a need to review the training
\*

program and the circumstances of the trainees who failed. This analysis should
determine what conditions contributed to the failures and what changes should be
made to the TMI-1 SR0 training program to improve the success rate in future NRC
license examinations. Insufficient data was available to correlate performance on
the mock examination with performance on the NRC license examination.

9-2.5.1. Recommendation. Review the TMI-1 SR0 training program and the circum-
stances of the trainees who failed the examination to deter..iine what conditions
contributed to the failures and what changes should be made to the TMI-1 SRO train-
ing program to improve the success rate in future NRC license examinations.

t

9-2.6. Review of Weekly Quizzes Administered in TMI-1 SR0 Training Program.O
9-2.6.1. Finding. Quizzes covering one week's material taken by four TMI-1 SR0
trainees were reviewed with the following results:

a. Overall the scope, point value and grading method were satisfactory. Com-

ments were provided when points were taken off.
b. In one case, three trainees failed a quiz which included non-nuclear

instrumentation and this subject was not covered in the makeup quiz.

|
| 9-2.6.1. Conclusion. The SR0 quizzes which were reviewed provided a satisfactory

check on TMI-1 SR0 trainee understanding of material presented during one week of
I classroom lectures. The makeup quiz did not include questions on subjects which

j were failed on the original quiz.

|
9-2.6.1. Recommendation. Include questions in TMI-1 SR0 training program makeup'

; quizzes on subjects which were failed on the original quiz.
!

O'
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() 9-2.7. Training Records.

9-2.7.1. Finding. Training records of two TMI-1 SRO trainees were reviewed for
types of information included. These records contained oral and written examina-
tion grades, attendance records and log sheets from Phase 1 0JT. The training
records did not include separate quizzes for classroom and OJT phases because the
two phases were combined for this class with classroom lectures in the morning and
0JT in the af ternoon on a typical day. The weekly quizzes included questions on
classroom lectures and related 0JT.

9-2.7.1. Conclusion. Training records of two TMI-1 SRO trainees were reviewed
and considered satisfactory. In some cases, training records are filed by training
session and not by individual. This makes time consuming the retrieval of records
on an individual. A computerized training data base system is being implemented to
improve management of training records.

9-2.7.1. Recommendation. Continue implementation of computerized training data

O)
base system to provide improved management of training records.

(.

9-2.8. Prerequisites for Qualification as a TMI-1 SRO.

9-2.8.1. Finding. The INPO recommended prerequisites for qualification as an SR0
include the provision that the candidate have at least six months experience as a
CR0 at the unit on which the individual is training as an SR0. During this time,
the candidate should have participated in specified operations as a CRO. This ex-
perience requirement can be waived on a case-by-case basis at a high management
level.;

!

|

| The TMI-1 program description prerequisites for SR0 training permit satisfying
'

experience requirements without having experience as a CR0 at TMI-1.

| 9-2.8.1. Conclusion. An option in the TMI program description prerequisites per-
mits a candidate for SR0 qualification at TMI-1 to satisfy experience requirements
without having experience as a CR0 at TMI-1. This differs from the INP0 recommended
prerequisites for SRO qualification which include the requirement for experience as
a CR0 6t the unit on which the individual is qualifying as an SRO. The INPO recom-

mended prerequisites provide for waiver of experience requirements on a case-by-case

| 9-20
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O basis et e aioh enese eat ievei if the candidate hes co neresie previoes nucleer
power plant experience. It is considered that the TM1-1 SRO qualification would be
strengthened by requiring CR0 experience as a prerequisite with the provision for

,

waiver on a case-by-case basis.

9-2.8.1. Recommendation. Restructure prerequisites for TMI-1 SR0 qualification to
include the requirement for CR0 experience at TMI-1 with a provision for waiver of
this requirement on a case-by-case basis at a high management level.

O

.

:

I

O

9-21



SECTION 10

LICENSED OPERATOR REQUALIFICATION TRAINING

10-0. INTRODUCTION. As stated in the TMI Training Department document titled
" Licensed Operator Requalification Training Program Description TMI-1," 7/81, the
goal of the operator requalification program is "to enhance nuclear plant safety
and reliability by maintaining a high level of skill and knowledge in licensed
senior operators and licensed operators."

This program is the means for assuring that licensed operators demonstrate their
continued competence to support NRC license renewal at two year intervals as dis-
cussed in 10 CFR 55 Appendix A. The present requalification program has replaced
previous requalification efforts such as the Operator Accelerated Retraining Pro-
gram (OARP) which responded to specific one-time requirements following the TMI-2
accident.

Except where noted otherwise, the term licensed operators as used in this section
includes licensed senior reactor operators and licensed reactor operators.

The TM1 Training Department requalification program for TMI-1 licensed operators
consists of the following four segments conducted on a cyclic basis so that all re-
quirements are completed in a period not to exceed two years:

a. Preplanned lecture series which includes fundamental review lectures

and operational proficiency lectures.
b. Skills training and evaluation which include reactivity manipulations and

plant evolutions, nuclear power plant simulator exercises and plant
drills to be performed at one and two year intervals.'

c. Operational review program which provides a system for continuing on-shift
study of selected operational experiences and changes to existing operat-
ing guidance or equipment.

d. Annual requalification examinations administered to all licensed personnel
with the level of questioning appropriate to the individual's R0 or SRO
license level and consisting of a written and an oral examination.

O
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( The annual cycle of requalification is to be completed in 12 months, not to exceed

15 months, to accommodate plant operations. The present requalification cycle will
end in December 1982. This cycle is the first to be conducted in accordance with
the present program.

In addition to the normal requalification process described above, the TMI Training
Department program provides for special retraining programs which cover:

a. Accelerated requalification for licensed individuals with identified

deficiencies requiring assignment to a special retraining effort.
b. Inactive status retraining for individuals who have not actively carried

1 out licensed duties for a period in excess of four months.
c. Newly licensed individuals who successfully complete their NRC license

examination less than three months prior to the annual requalification
examinations. These individuals may be excused from taking the written
and oral requalification examinations. In other respects, newly licensed
individuals enter the requalification program and participate in the

{} annual program cycle upon receipt of their license.

In addition to discussing the above subjects, the TMI-1 program description also
sets forth requalification program evaluation procedures, responsibilities of cog-
nizant GPU Nuclear personnel, requalification program records, and the program ap-
proval process.

The simulator training phase of the requalification program consists of one week,

annually of classroom instruction (20 hours) and simulator exercises (20 hours) at
,

the Babcock and Wilcox nuclear power plant simulator, Lynchburg, Virginia. This

phase is discussed in Section 11 of the report.

i

Cycle 9 of -the requalification program for licensed operators is now in progress.
Requalification training material is presented over a six-week period to the six
operating shifts in succession. This training occurs during one week sessions at
the TMI Training Center. Each six week training period is followed by one week'

during which instructors prepare new material for presentation during the next six
,

sessions. The one week break in requalification training also has the desirable

,
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I effect of changing the shift which receives the new material first. As following
shifts receive the training, minor changes are incorporated to improve the presenta-

|
tions. The annual requalification examinations are now planned to be given in )
December 1982. The plant drill segment of the requalification program was commenced
in August 1982. Few of the normal, abnormal and emergency plant evolutions included
in the requalification program can be accomplished with the plant in its present
shutdown condition and they are conducted instead at the simulator. The TMI-1 Oper-

ations Department is responsible for the operational review segment of the program.
This is carried out by routing to all licensed individuals, documented plant de-
sign changes, equipment modifications, procedure changes, technical specification
changes, selected operational events, and reportable occurrences at TMI-1 and else-
where in the industry. Licensed operators are required to read and acknowledge
their understanding of the material.

10-1. ASSESSMENT METHODS. TMI-1 licensed operator requalification training was
assessed by Mr. D.S. Boyd and Dr. P.C. Manning of Data-Design Laboratories assisted
by Mr. J.J. Holman, a consultant to Data-Design Laboratories. The assessment was

n based on reviewing relevant documentation, interviews with GPU Nuclear personnel
involved in or concerned with this training and its training content, and attending
licensed operator requalification classes during the period June 21 - July 2,1982.

10-1.1. Training Program Documentation. Principal documents which were reviewed
in connection with this assessment included:

a. TMI Training Department document " Licensed Operator Requalification Train-
ing Program Description TMI-1," 7/81 (TMI-1 program description)

b. 10 CFR 55 Appendix A

c. INP0 document " Nuclear Power Plant Requalification Program for Licensed
Personnel - Guidelines for Requalification Training and Evaluation" (INP0
guidelines)

A copy of the TMI-1 program description is included in Volume 2, Section 10.

10-1.2. Interviews. The following GPU Nuclear personnel were interviewed to obtain
data on licensed operator requalification training:

v'
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i
!

9

O a. President cpu Nuclear Corporation
b. Vice President Nuclear Assurance
c. Vice President and Director TMI-1
d. Manager Plant Training TMI
e. Operations and Maintenance Director TMI-1

i f. Manager Plant Operations TMI-1
g. Manager Corporate Training l

h. Operator Training Manager TMI

1. Two shift supervisors TMI-1
j. Two shift foremen TMI-1
k. Three control room operators THI-1

! 1. Three licensed operator instructors (one instructor is the Supervisor
Licensed Operator Training TMI-1)

The interviews of management personnel provided information on their training ra-!

sponsibilities, involvement, concerns, perceptions, and recommendations. TMI Train-
ing Department licensed operator instructors were asked questions on how they were
selected for instructor assignment, their technical and educational backgrounds,,

L role in licensed operator training, the percent of their time spent in various
instructional tasks, operator attitudes about the requalification program, and
specific suggestions about the requalification program. Interviews of TMI-1 shift
supervisors, shift foremen and control room operators provided information on sched-
uling, course content, and recommendations for improvement.

10-1.3. Course Centent Analysis. The basic reference used for assessing content of
the TMI-1 licensed operator requalification program was the INPO guidelines. Many

of the requalification training program lectures included in the one-week classroom
periods are reviews of fundamentals and systems. The instructional material used
for these lectures is the same as used for licensed reactor operator and senior
reactor operator initial training. Comments on that material are included in Sec-
tions 8 and 9 of this report.

10-1.4. Classroom Observations. Two licensed operator requalification class ses-
sions were attended to observe instructor performance, lesson content, operator
participation, and the use of training aids.

O
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O -10-2. rINoINcS. CONCLUSIONS AND RECOMMENDATIONS. The findings, conclusions and
recommendations cover program description and course content, instructors, pre-
planned lecture series, and sample weekly quizzes,

10-2.1. Program Description and Course Content. The TMI Training Department re-
qualif- ation program for TMI-1 licensed operators is based on and corresponds
closely to the requalification program recommended by INP0 guidelines. Therefore
these findings will only note differences where they occur. When appropriate,
conclusions and recommendations follow specific findings.

10-2.1.1.' ' 9 Criteria for Preplanned Lecture Series.<

! a. Recommends 100 contact hours of instruction in preplanned lectures sched-
uled throughout the year.

b. Requires all licensed individuals to attend every lecture series topic
included in the annual program.

c. Absences are made up within 12 weeks by rescheduling lecture attendance<

or by utilizing self study and discussion with knowledgeable personnel
designated by the Training Supervisor.

d. Absentees are required to pass a quiz covering material presented during
the missed lectures.

e. Self-study and discussion sessions should not be used for attendance
; make-up on more than 20% of the scheduled lecture series topics missed

by the licensed individual.
4

10-2.1.1.1. Finding. The TMI-1 preplanned lecture series involves approximately
240 hours of instruction throughout the year as compared to the 100 hours of in-
struction considered sufficient by INP0 guidelines. In addition to subjects recom-
mended by INP0 guidelines for operational proficiency lectures, the TMI-1 program
includes a lecture on mitigation of accidents involving a degraded core.

Lectures in the series are presented to each shift every seven weeks. ' e schedules
for sample requalification training week activities covering the same general mater-
ial for two shifts were reviewed. These documents scheduled lectures, self-study

O
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O emo avizzes ovrios tae o7oo-1soo work eer. no iuac8 neriod is i#ciueea evt the
scheduled 1100-1130 study period is used as a lunch break. This is consistent with
the normal shift practice of eating lunch on company time as the jcb permits. The

two weekly schedules allocate the following times to:

a. Le:tures - 31 and 34 hours
b. Self-Study (including lunch periods) - 5 and 3 hours
c. Quiz and Review - 3 and 2 hours

The lecture subjects included the integrated control system, non-nuclear instrumen-
tation, industrial experience review, emergency procedures, reactor theory, heat
transfer / fluid flow, and nuclear instrumentation. A weekly meeting of the Supervisor
Licensed Operator Training THI-1, TMI-1 Operations Department Training Coordinator,
and the shift supervisors completing and beginning requalification lectures is held
to discuss the schedule and make necessary changes in content and scheduling. After
all six shifts receive the same material during their requalification training week,
there is a one-week break for instructors to prepare new material. This break also
causes a different shift to receive new material first when requalification training
continues during the week following the break.

I

In addition to reviewing sample schedules, the following licensed operator requali-
fication lectures were attended and instructor presentations were assessed:

1

a. Industrial Experience Review
b. Nuclear Instrumentation

In the Industrial Experience Review lecture, the instructor covered events of inter-
est to TMI-1, including voiding in RCS hot leg, rupture of component cooling water
line, fracture of a core component bolt, and amplifying information on the Ginna
steam generator tube rupture. Training aids consisted of an overhead transparency
stating objectives of the lesson and diagrams and photos which were passed around
the class. Several detailed questions were asked by attendees about a relief valve.1

These questions were answered by the attendees and instructor studying the diagram
and tracing out operation of the valve. The instructor asked questions to check
understanding of trainees. In the summary, the lesson was reviewed and main points
were emphasized.
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O In ne necieer Instrumentetion iecture the instructor reviewed principies, renses,
and physical locations of instruments. He displayed detailed knowledge of equipment
details. At one point in the lecture, the presentation deviated from the lesson
plan in a discussion about details of the detector installation. -Questions were
asked by trainees and resolved in a discussion. The' instructor asked questions to
. check understanding of trainees. The Manager Plant Operations TMI-1 attended this
lecture for his own requalification training and as part of a continuing program of
monitoring the training.

10-2.1.1.1. Conclusion. Based on limited observations, the TMI-1 licensed operator
requalification training program preplanned lecture series is being effectivelj
administered to assist in maintenance of licensed operator competence.

10-2.1.1.1. Recommendation. Continue ti c present preplanned lecture series pro-
grari u presently constituted. Consider operator recommendations to include mater-
ial in lectures which is important on the job but not included in requalification
examinations.

O 10-2.1.1.2. Finding. The TMI-1 program description for requalification training
of licensed operators provides the following guidance on preplanned lecture series
attendance and make-up work:

a. Personnel whose annual written requalification examination grades are less
than 80% in any section must attend the applicable lecture presentation.

b. Absences are to be approved in advance by Manager Plant Operations TMI-1
or Operations and Maintenance Director TMI-1 and should be limited to one

' training week per year.
c. Additional absences unless approved by Manager Plant Operations TMI-1 re-

sult in individual being removed from licensed duties and placed in an
accelerated requalification program until missed material is made up.
Mandatory attendance requirements shall be deternined by the Supervisor1

; Licensed Operator Training THI-1.
d. Individuals who miss training are responsible for missed material and take

the quiz that was given on the material.
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O 1o-2.1.1.2. Conciusion. Tne TMI-1 licensed operator requalification procram is not
consistent with the recommendations of INP0 guidelines in basing required attendance
at preplanned lectures on requalification examination grades. The INP0 recommended

program requires that all licensed operators attend all preplanned lectures.

10-2.1.1.2. Recommendation. As a minimum, require attendance of licensed operators
at a core group of requalification lectures covering essential subjects in the lec-
ture series without consideration of annual requalification examination grades.

10-2.1.2. INP0 Criteria for Lecture Series Quizzes.

a. After each lecture or group of lectures, all trainees take a written and/
or oral quiz covering the lecture topics.

10-2.1.2.1. Finding. The TMI-1 program description for requalification training
specifies that all trainees take a written closed book quiz covering the lecture
topics af ter each week of lectures. In addition to lecture topics, the weekly
quizzes include questions from selected abnormal and emergency procedures as desig-
nated by Supervisor Licensed Operator Training TMI-1 such that all procedures are
included in tests over a two year period.

A sample of 16 weekly quizzes administered to licensed operators in requalification
cycle 9-1 were reviewed. This review indicated the following:

I

! a. In one section of makeup quizzes, 4.5 out of 6.5 total points we're as-
signed to identical questions contained in the quiz which the operator
failed to pass originally.

b. Over a several month period, identical questions were included,in quizzes
administered to different shifts.

c. Most questions required recall of detailed factual information. Rela-

tively few questions tested diagnostic or analytical skills and knowledge
of system interrelations. Questions for SRO's did not require more depth

j of knowledge than questions for CR0's,
d. Two hours were allocated for these quizzes but actual times taken varied

from 43 to 90 minutes with a mean of 70 minutes.
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O e. There was good agreement between the grading of quizzes and the answer
key. However, in some cases full credit was given for answer "h did.

| not include all elements listed in the key. In some cases, p.ints were
'

deducted without indicating the correct answer.

10-2.1.2.1. Conclusion. A sample of weekly quizzes administered to TMI-1 l'.;ensed
operators in requalification cycle 9-1 indicated areas where improvements can be
made.

10-2.1.2.1. Recommendation. Modify TMI-1 requalification program weekly quiz prac-
tices to:

a. Use all different questions on makeup quizzes.
b. Include more questions which test diagnostic skills and knowledge of

system interrelations.
c. Require more depth of knowledge from SR0's than CR0's.
d. Ersure grading indicates the reasons for deducting points and requires all

, answer key elements for full credit.0
10-2.1.3. INPO Criteria for Assignment of Personnel to Simulator Exercises,

a. Not more than four licensed individuals should be assigned to participate '

in a simultor training session which is a direct interaction with the

nuclear plant control panel.

10-2.1.3.1. Finding. In the TMI-1 licensed operator requalification program,
licensed individuals are assigned to simulator training on a crew basis with other
licensed individuals integrated into the crews not to exceed one additional individ-
ual per crew. Review of the composition of one TMI-1 shift crew assigned to simu-
lator training indicated that seven personnel participated in simulator exercises
with one crew. The crew included CR0 trainees and the shift technical advisor. Th6

THI-1 shif t supervisor of the crew was interviewed. He reported that extra person-
nel were assigned supporting roles during simulator exercises and this contributed
to the realism and training value of the exercises.

O
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i O 10-2.1.3.1. Conciusioe. Ia eedition to perseenei essionee to perform contrei genei
manipulations during simulator exercises, other personnel can be assigned supporting
functions to enhance overall training value of the exercises. These functions in-
clude checking procedures, making simulated reports to persons off-site and simulat-
ing duties of operators outside the control room. The number of observers present
during simulator training periods should be controlled to prevent a negative impact
on training.

10-2.1.3.1. Recommendation. Review the number and category of TMI-1 personnel in-
cluded in shifts assigned to simulator training for each training period to ensure
that specific meaningful roles can be assigned to all personnel to maximize the
value of the training.

10-2.1.4. INP0 Criteria for Training Exercises.

a. Licensed individuals shall participate in the plant drill program on an
annual basis.

b. In connection with participation in training exercises at the simulator
or during plant drills, utilization of applicable plant procedures and

technical specifications should be maximized.

10-2.1.4.1. Finding. The TMI-1 plant drill program was commenced in August 1982.
GPU Nuclear reported that plant drills will be conducted periodically.

10-2.1.4.1. Conclusion. A plant drill program has been established and is func-
tioning. The shutdown status of the TMI-1 plant provides reduced opportunities for
licensed operators to obtain meaningful training from plant drills.

10-2.1.4.1. Recommendation. Examine the impact of the shutdown status of the TMI-1
plant on the training value of plant drills included in the TMI-1 requalification

program. As necessary, augment present training of licensed operators in plant
drills with additional training during the startup and test program.

10-2.1.4.2. Finding. The TMI-1 program description for requalification training
states that utilization of applicable plant procedures and technical specifications

O during training exercises should not be minimized.
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0 10-2.1.4.2. Coeclusioe. Taere is e difference ia orientetion det eea the recom-
mendations of INPO guidelines and the TMI-1 program description for requalification
training regarding the use of plant procedures and technical specifications during
plant drills. The INPO approach appears to be more procedure oriented.

10-2.1.4.2. Recommendation. Maximize utilization of plant procedures and technical
specifications in connection with TMI-1 training exercises.

10-2.1.5. INP0 Criteria for Annual Written Requalification Examination Performance
Standards.

a. Licensed individuals receiving a grade of less than 70% in any examination
category or an overall grade of less than 80% shall be placed in an accel-
erated requalification program.

b. Within two weeks of the annual wr 'tten examination, individuals in the
above category shall undergo an oral examination. The Training Supervisor
shall notify plant management of the oral and written examination results
and provide a recommendation regarding the individual's removal from

. censed duties.

10-2.1.5.1. Finding. The TMI-1 program description for requalification training
states that a licensed individual who receives a grade of less than 70% in any
examination or an overall grade of less than 80% shall be relieved of his licensed
duties and placed in an accelerated requalification program.

Under special circumstances where a grade of less than 70% has been scored in a
single section, the Director TMI-1 may document the special circumstances and auth-
orize an oral and written reexamination of the failed section within one week. If

the oral examination is completed satisfactorily and a grade of 80% or greater is
scored on the written reexamination, the individual may return to shift in a li-

censed status with the approval of the Director TMI-1.

10-2.1.5.1. Conclusion. The TMI-1 requalification program standards are more
stringent than the recommendations of INP0 guidelines concerning action in the event
a licensed individual fails the annual written requalification examination.
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Q 10-2.1.5.1. Recommendation. Continue the present TMI-1 requalification program
action if a licensed individual fails the annual written requalification examina-
tion.

10-2.1.6. INPO Criteria for Annual Oral Examination Performance Standards.

a. A failing overall oral examination grade shall require the licensed indi-
vidual to participate in an accelerated requalification program. Within
two weeks, licensed individuals who received an overall failing grade
shall undergo an oral reexamination. The Training Supervisor shall notify
plant management of the oral and written examination results and provide
a recommendation regarding the individual's removal from licensed duties.

10-2.1.6.1. Finding. The TMI-1 program description for requalification training
states that a licensed individual ree 'ing a failing overall oral examination
grade shall be relieved of licensed duties and placed in an accelerated requalifica-
tion program.

' 10-2.1.6.1. Conclusion. The TMI-1 requalification program standards are more
stringent than the recommendations of INP0 guidelines concerning action in the event
a licensed individual fails the annual oral requalification examination.

10-2.1.6.1, Recommendation. Continue the present TMI-1 requalification program
action to be taken if a licensed individual fails the annual oral requalification
examination. *

10-2.1.7. INP0 Criteria for Requalification of Newly Licensed Individuals,

a. Newly licensed individuals successfully completing their NRC licensing
examination less than six months prior to the annual requalification

examinations may be excused from taking the current annual written and '

oral examinations.

10-2.1.7.1. Finding. The TMI-1 program description for requalification training
states that a newly licensed individual is excused from taking current written and

O erei exemimetiens if 18e iicense is received within three montas of the eemme,

examinations.
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O 10-2.1.7.1. Conciesioa. The TMI-1 requeiificatioa proorem stenderds are more
stringent than the recommendations of INP0 guidelines concerning the exemption of
newly licensed individuals from requalification examinations.

10-2.1.7.1. Recommendation. Continue the present TMI-1 requalification program
provision for exemption of newly licensed individuals from requalification examina-
tions.

10-2.1.8. Additional Materials in the Program Description.

10-2.1.8.1. Finding. The TMI-1 program description for requalification training
includes additional material for plant-specific use such as references, definitions
of annual and anniversary date as these pertain to the program, responsibilities,
and provisions for program approval and evaluation. This material is not includedi

in the generic program description provided by INP0 guidelines.

10-2.1.9. Operator Comments on TMI-1 Requalification Training.

O 10-2.1.9.1. Finding. TMI-1 licensed operators who were interviewed commented on
the content of requalification training as follows:

a. The training is valuable because it provides an opportunity away from
shif t duties to review seldom used theory, learn more details about plant
systems and stay current on changes in the industry,

b. Systems which are important in their work but which may not count heavily
in the requalification examinations should be covered. Examples are

liquid waste evaporator, powdex, and stator cooling.
c. Heat transfer and fluid flow lectures were stimulating because new con-

cepts were brought out.
d. Reactor theory lectures reviewed the same material as studied many times

in the past.

10-2.1.9.1. Conclusion. TMI-1 licensed operators who were interviewed had a favor-
able perception of requalification training as helpful in maintaining their compe-
tence in the plant and in preparing them for the annual requalification examina-

O' tions.
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O 10-2.1.9.1. Recommeneetion. Consider TMI-1 licensed operetor commeats in struc-
turing the requalification program.

10-2.2. Agreement with Requirements of 10 CFR 55 Appendix A.

10-2.2.1. Finding. The THI-1 licensed operator requalification training program
is in agreement with requirements of 10 CFR 55 Appendix A except that:

a. Attendance of all licensed individuals at requalification lectures is not
mandatory in the TMI-1 program.

b. A retention period of two years for requalification records is not meci-
fied in the TMI-1 program.

c. TMI-1 program requirements for requalification records do not include
results of evaluations and documentation of additional training adminis-
tered in areas in which an operator or senior operator has exhibited
deficiencies.

O 10-2.2.1. Conclusion. The TMI Training Department program for TMI-1 licensedO operator requalification training is not in complete agreement with the require-
ments of 10 CFR 55 Appendix A.

10-2.2.1. Recommendations.

a. As a minimum, require attendance of licensed operators at a core group of
requalification lectures covering essential subjects in the lecture series
without consideration of annual requalification examination grades.

b. Specify a required retention period of two years for requalification.,

records.

c. Include docu.nentation of additional training in requalification records.
d. Establish a program for systematically observing and evaluating licensed

operator performance. Include the results of these evaluations in train-
ing or personnel records.

10-2.3. Conclusion on Overall TMI-1 Licensed Operator Requalification Training Pro-

p grjLm. The TMI Training Department program for TMI-1 licensed operator requalifica-
b tion training is superior in design and implementation. A key element in success-

| fully accomplishing this training is the six-shif t organization of the TMI-1 plant

10-14
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:O sterf- Tais scaee"'e provides ao"9a or'4"9 ti e ae" persoame' ere "ot om e"tv
in the plant for them to attend approximately six weeks per year of requalification
instruction at the THI Training Center. The TMI-1 program is based on and corres-
ponds closely with the program recommended by INPO guidelines. Additional material
is included in the TMI-1 program to meet specific needs at TMI.

10-2.3. Recommendation. Continue the TMI-1 licensed operator requalification
training program as presently structured with modifications as recommended in this
assessment. -

O

O
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SECTION 11

SIMULATOR TRAINING

11-0. INTRODUCTION. GPU Nuclear contracts with Babcock and Wilcox Company (B&W)
to conduct simulator training for TMI-1 personnel, including licensed operators,
shift technical advisors and management personnel. This training takes place at

the full scope nuclear power plant simulator which is located at the B&W Nuclear
Training Center, Lynchburg, Virginia. The reference plant for the B&W simulator is
the Rancho Seco nuclear power plant which is similar, but not identical, to the
TMI-1 plant. The B&W Nuclear Training Center includes classrooms near the simulator
and is located in the same building as the B&W Nuclear Power Group. This proximity
facilitates close contact between B&W design engineers responsible for the TMI-1
nuclear steam supply system and B&W simulator instructors and TMI 1 personnel in
training.

GPU Nuclear stated there are plans to procure and install a full scope replica simu-
lator at TMI for training TMI-1 personnel. Specifications to be included in the

request for bid are under review. GPU Nuclear stated that the request for bid is
d(~s

expected to be issued in fall 1982. The stated goal is to have the simulator in-

stalled at TMI in 1985.

To complement both classroom instruction and full scope simulator training, GPU
Nuclear has contracted with Electronic Associates Inc. (EAI), West Long Branch, New
Jersey to design and manufacture a basic principles trainer (BPT). This is a con-
c'epts simulator for a B&W PWR reactor similar to TMI-1. GPU Nuclear stated that the

BPT will be located at the TMI Training Center and that it is scheduled for instal-
lation in late 1982. The BPT will be used to provide systems training under normal
and abnormal conditions associated with operation of a B&W nuclear steam supply sys-
tem with once-through steam generators and an integrated control system.

Simulator training programs conducted by B&W for training TMI-1 licensed operators
include a three-week course for replacement control room operators (CR0s), a two-
week course for replacement senior reactor operators (SR0s) and a one-week course
for requalification training of licensed operators. B&W simulator training programs
are conducted during eight-hour shifts with discussions, problem sets, lectures,

V examinations, and tours scheduled in the first four hours followed by a lunch break
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O ead tnea four aours of simuietor exercises. Work et the simuiator frequentiy con-
tinues 24 hours per day to satisfy requirements for training personnel from various
utilities with B&W nuclear steam supply systems.

In addition to its role as an instructional device, the simulator is also used for
evaluation of personnel proficiency in replacement and requalification training
programs.

As stated in the TMI Training Department document titled "TMI Replacement Operator
Simulator Startup Certification Program," Rev 1, June 16, 1980, the course for

replacement licensed reactor operators is intended "to follow the utility training
program and serve as both a review and a mechanism for applying previously taught
material to the operation of a nuclear power plant under dynamic conditions. The

course provides training on B&W supplied systems, plant transient behavior and the
fundamentals required for safe operation of the plant under startup, steady state,
and accident conditions. Simulator training sessions are utilized to reinforce con-
cepts discussed in the classroom."

O
The purpose of the course for replacement senior reactor operators as stated in the
TMI Training Department program description is "to give Reactor Operators experi-
ence in supervising the operations of shift personnel."

The TMI Training Department program descriptions for replacement control room opera-
tor training, and replacement senior reactor operator training, mention simulator
training as a part of these programs.

11-1. ASSESSMENT METHODS. Simulator training was assessed by Mr. D. S. Boyd of
Data-Design Laboratories assisted by Mr. J. J. Holman, a consultant to Data-Design
Laboratories. Mr. Boyd visited the B&W simulator June 16-18, 1982 and Mr. Holman
visited the simulator June 15-18, 1982 while training of three TMI-1 replacement CR0
trainees and four TMI-1 replacement SR0 trainees was in progress. The CR0 trainees

were in the second week of the three-week course and the SR0 trainees were in the
first week of the two-week course. An experienced TMI-1 shift supervisor was also
present during this period to monitor and assist the training.

O
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O The essessment wes besed on etteedin9 ciessroom iectures for CR0 tre4nees which took
place between 2000-2400 hours, observing simulator exercises which were conducted
between 0000-0400 hours for CR0 and SRO trainees, interviews with B&W and GPU
Nuclear personnel involved in or concerned with this training, and reviewing rele-
vant documentation. Discussions with GPU Nuclear personnel regarding simulator
training were continued during data collection at TMI June 21-July 2, 1982.

11-1.1 Trainino Program Documentation. Principal documents which were reviewed in
connection with this assessment included:

a. INP0 document " Simulator Training," 2/82
b. ANSI /ANS-3.5-1981, "American National Standard for Nuclear Power Plant

Simulators for Use in Operator Training"
c. Regulatory Guide 1.149, " Nuclear Power Plant Simulators for Use in Opera-

tor Training"
d. TMI Training Department document " Replacement Operator Training Program

Description TMI-1," 1/81
e. TMI Training Department document " Licensed Operator Requalification Train-

ing Program Description TMI-1," 7/81
f. TMI Training Department document " Senior Reactor Operator Replacement

Training Program Description TMI-1," 5/81
g. USNRC Atomic Safety and Licensing Board Partial Initial Decision (Proce-

dural Background and Management Issues) Docket No. 50-289 (Restart),
August 27, 1981

h. Report of the TMI-1 Operator Accelerated Retraining Program Review Com-
mittee, June 1, 1980

i. NUREG-0737, " Clarification of TMI Action Plan Requirements"
j. INP0 document " Nuclear Power Plant Licensed Operators - Guidelines for

Qualification Programs at Operational Units"
k. INP0 document " Nuclear Power Plant Requalification Program for Licensed

Personnel - Guidelines for Requalification Training and Evaluation"
1. B&W Training Simulator Exercise Sheets for a TMI-1 CR0 trainee who at-

tended the three-week startup certification course at the B&W simulator
10/19/81-11/06/81

. m. B&W Training Simulator Exercise Sheets for a TMI-1 shift crew which parti-
\ cipated in requalification training at the B&W simulator 1/4/82-1/8/82
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O a. NaC (M.a. Dentoa) ietter "oueiificatioas of aeector oPeretors." March 28,
1980

o. ANSI /ANS-3.1-1978, "American National Standard for Selection and Training
of Nuclear Power Plant Personnel"

p. ANSI /ANS-3.1-1981, "American National Standard for Selection, Qualifica-
tion and Training of Personnel for Nuclear Power Plants"

q. TMI Training Department document "TMI Replacement Operator Simulator
Startup Certification Program," Rev 1, June 16,1980 (TMI-1 program de-
scription)

r. TMI Training Department document " Senior Reactor Operators Course Simu-
lator Evolutions" (TMI-1 program description)

Copies of the last two documents are included in Volume 2, Section 11.

11-1.2. Interviews. The following GPU Nuclear and B&W personnel were interviewed
to obtain data on simulator training:

GPU Nuclear

a. President GPU Nuclear Corporation

b. Vice President Nuclear Assurance
c. Manager Plant Training TMI
d. Manager Plant Operations TMI-1

e. Manager Corporate Training

f. Operator Training Manager TMI

g. Two shift supervisors TMI-1
h. Two shift foremen TMI-1
i. Three licensed operator instructors TMI-1 (one instructor is the Super-

visor Licensed Operator Training TMI-1)
j. Three licensed reactor operators TMI-1
k. One licensed senior reactor operator trainee TMI-1
1. Three licensed reactor operator trainees TMI-1

B&W

a. Manager of Instruction Services
b. Four simulator instructors

11-4
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O Tne intervie s of cpu Nucieer end Btw management personnel provided information on
their responsibilities, involvement, concerns, perceptions, and recommendations
regarding simulator training. TMI-1 instructors, operators and trainees were asked
questions about course content and recommendations for improving simulator training.
B&W instructors were asked questions about course content, their technical back-
grounds, duties, trainee knowledge and attitudes, and suggestions for improving
simulator training.

11-1.3. Course Content Analysis. The basic references for assess:ng TMI-1 simula-
tor training course content were the INPO guidelines. The INPO guidelines for simu-
lator training discuss management and conduct of this training while the INPO guide-
lines for licensed operator training and requalification programs recommend exer-
cises and instruction times for simulator training.

11-1.4. Simulator Capabilities Analysis. The basic reference guidance for assess-
ing simulator capabilities is contained in ANSI /ANS-3.5-1981 as endorsed with cer-
tain exceptions by Regulatory Guide 1.149. These documents establish the minimum
functional requirements for simulators used for this purpose.

11-1.5. Classroom Observations. Four sessions of the CR0 trainee classes were
attended to observe instructor performance, lesson content, trainee participation,
and use of training aids.

11-2. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS. The findings, conclusions and
recommendations cover training device capabilities, course content, management in-
volvement, instructors, presentation techniques, lesson plans, drill guides, exami-
nation practices, classroom facilities, training records, and status of past find-
ings.

11-2.1. Capabilities of the B&W Simulator.

11-2.1.1. Finding. Capabilities and characteristics of the B&W simulator which

relate to its effectiveness as a training device for TMI-1 personnel include the

following:

a. Currently, the simulator provides 19 fixed and 5 snapshot initial condi-,

tions covering a variety of plant operating conditions, fission product
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be poison concentrations and time in core life. The simulator has the capa-

bility to provide other additional initial conditions as desired. ANSI /

AN-3.5-1981 requires a minimum capability of 20 initialization points.
b. Some 250 malfunctions can 'oe inserted and terminated in single and multi-

ple sequences. ANSI /ANS-3.5-1981 requires a minimum of 75 malfunctions.

Insertion of a simulated plant malfunction does not alert the operator in
any manner other than what would occur in the reference plant. All mal-
functions required by ANSI /ANS-3.5-1981 can be inserted with the exception
of loss of instrument air which is plant specific in nature.

c. The simulator can freeze the operation, perform evolutions in fast or slow
time in addition to real time, take a snapshot of plant conditions, and
backtrack to earlier conditions.

d. While positioned at the instructor's console, the instructor can simulate
actions of ar auxiliary or other operator outside the control room.

e. The simulator accurately models response characteristics of the Rancho
Seco reference nuclear power plant. These responses are similar to re-
sponses of the TMI-1 plant.

f. B&W staff personnel reported that the simulator met the requirements of
ANSI /ANS-3.5-1981 except for update of control room hardware to match the
present configuration of the reference plant. B&W staff personnel re-
ported the simulator performance characteristics have been documented in
accordance with ANSI /ANS-3.5-1981.

g. Simulator equipment problems described as computer lockups prevented com-
pletion of some planned exercises and degraded responses on several other
exercises during the observation period. B&W staff reported later that
these problems were corrected and that overall the simulator is inopera-
tive due to material problems less than 1% of the time. The TMI Training
Department confirmed that simulator material problems have not degraded
training effectiveness.

There are major differences between the TMI-1 control room and the B&W simulator in
the following areas:,

a. Layout of ICS stations on the console
b. Mockup of component equipment controls for primary and secondary systems

c. Mockup of secondary plant systems, turbine generator and controls

11-6
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A d. Instrumentation readout locations for primary and secondary parameters

and emergency safeguards

e. Emergency safeguards system location of controls, type of display,-

mechanics of operation
f. Control room size, orientation, alarm display including alarm sound,

RMS, and meteorlogical information

The experienced TMI-1 shift supervisor present during the observation period com-
mented that he remembered significant differences in responses of the simulator and
TMI-1 for transients caused by control rod movement and feedwater system malfunc-
tions. The B&W staff reported later that most of these differences have been re-
solved and that the simulator responses are in close agreement with TMI-1 plant
responses.

Four experienced TMI-1 licensed operators were interviewed at TMI about the effec-
tiveness of the B&W simulator as a device for training TMI-1 operators. Overall,
they considered that it was effective for developing an operator's capability

p and confidence in handling various normal and abnormal evolutions. Their approach
, v

to coping with plant differences between the simulator and TMI-1 is to consider the
simulator a different plant they must become proficient in operating.

TMI-1 personnel require refamiliarization with the simulator control room arrange-
ment at the start of each simulator training period.

11-2.1.1. Conclusion. There are major differences in control room arrangements
and some differences in responses and systems between the B&W nuclear power plant
simulator and the TMI-1 plant. Notwithstanding these differences, the B&W simulator
has the capabilities and characteristics to support effective initial and requali-
fication training of TMI-1 licensed operators.

11-2.1.1. Recommendation. Continue training TMI-1 1,icensed operators at the B&W
simulator until a full scope replica simulator is available at TMI.

11-2.2. Course Content. Comparisons were made of simulator exercises recommended

by INPO guidelines, exercises included in TMI-1 program descriptions, and exercises
actually accomplished in licensed operator training programs.
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O 11-2.2.1. Simuietor Tre4nimo for Repiecement CR0s. Teble 11-1 comperes s4meleter
exercises recommended by INPO guidelines with simulator exercises included in the
TMI-1 program description for CR0 trainees and simulater exercises actually accom-
plished by a representative TMI-1 CR0 trainee during the three-week startup certi-
fication program. The sources of data for this analysis were:

a. INPO document " Nuclear Power Plant Licensed Operators - Guidelines for
Qualification Programs at Operational Units"

b. TMI Training Department document "TMI Replacement Operator Simulator
Startup Certification Program," Rev 1, June 16, 1980

c. B&W Training Simulator Exercise Sheets for a TMI-1 CR0 trainee who at-
tended the three-week startup certification course 10/19/81-11/06/81

Due to differences in exercise names and descriptions in the several documents, the
data entered in Table 11-1 required some interpretations in making comparisons.

11-2.2.1.1. Finding. As displayed in Table 11-1, the sample B&W simulator exer-
p cise summary sheets for a representative TMI-1 CR0 trainee documented the perform-
J

ance of 22 of the 27 evolutions which are recommended by INP0 guidelines for re-
placement CR0 training. The INP0 recommended exercises not accomplished were:

a. Reactor shutdown (B&W staff reported this is included in small 0TSG tube

leak or small steam leak exercises)
b. Loss of instrument air (cannot be simulated)
c. Loss of shutdown cooling
d. Loss of component cooling

e. Reactor coolant pump seal failure (cannot be simulated realistically)

As Table 11-1 indicates, many exercises were performed multiple times. The sample

TMI-1 CR0 trainee participated in 202 exercises or evolutions as reactor operator,
27 as assistant reactor operator, 25 as shift supervisor, and 8 as shift foreman.

In some cases, a single initiating casualty resulted in accomplishing several exer-
cises. In some instances, the same exercise was repeated several times during one
exercise period. The following additional types of exercises not included in the
INP0 guidelines were also accomplished:

O
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TABLE 11-1

SIMULATOR TRAINING EXERCISES FOR INITIAL CR0 TRAINING

Exercise Number of
Exercise Included Times Exercise Was Accom-
Included in TMI plished by THI-1 CR0 Trainee
in INP0 Program in Each 0)erator Position

Exercise Guidelines Description SS S: CR0 ARO

Reactor Plant Startup X X 14 5

Reactor Shutdown X

Reactor Trip X X 2 1 24 4

Turbine or Generator Trip X 2 1 20 4

Loss of Coolant Including: 9 3~
T Steam Generator Leaks X X
* Pressurizer Leaks X X

Large and Small Leaks Inside and Outside
Primary Containment (including leak
determination) X X

Loss of Coolant Flow / Natural Circulation X X 2 2 7 3

Loss of All Feedwater (normal and emerge'ncy) X X 2 2

Nuclear Instrumentation Failure (s) X X 1 I
and/or

Non-nuclear Instrumentation Failure (s) X X 9

Loss of Protective System Channel (s) X 1

Mispositioned Control Rod (s) (or rod drops) X 4

Inability to Drive Control Rods X X 2

Conditions Requiring Use of Emergency Boration
or Standby Liquid Control System X 5 2

_ _ _ - _ _
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TABLE 11-1

SIMULATOR TRAINING EXERCISES FOR INITIAL CR0 TRAINING (Continued)

| Exercise Number of
Exercise Included Times Exercise Was Accom-
Included in TMI plished by TMI-1 CR0 Trainee
in INPO Program in Each Operator Position

Exercise Guidelines Description SS SF CR0 ARO

Fuel Cladding Failure or High Activity
in Reactor Coolant or Offgas X 1

Malfunction of Automatic Control System (s)
Which Affect Reactivity X 24

Malfunction of Reactor Coolant Pressure /
Volume Control System X 3

h Loss of Instrument Air (cannot be simulated) X

E$
Loss of Electrical Power and/or Degraded
Power Sources X X 2 3

Loss of Condenser Vacuum X 2

Loss of Service Water X 2

Loss of Shutdown Cooling X

Loss of Component Cooling System or Cooling
to an Individual Component X

Loss of Normal Feedwater or Normal Feedwater
System Failure X X 10 2

Main Steam Line Break (inside or outside containment) X X 2 7 1

Reactor Coolant Pump Seal Failure (cannot be simulated
realistically) X



._ _ _____.
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TABLE 11-1

SIMULATOR TRAINING EXERCISES FOR INITIAL CR0 TRAINING (Continued)

Exercise Number of
Exercise Included Times Exercise Was Accom-
Included in TMI plished by TMI-1 CR0 Trainee
in INP0 Program in Each Operator Position

Exercise Guidelines Description SS SF CR0 ARO
|

Non LOCA Overcooling Event X
1

Manual / Auto ICS Operations at Power X

Unannounced Casualties X

THI-2 Demonstration X 1

Solid Operations X 2 7s.

T
L' Overcooling Event X

Operational Exam X

Draw a Bubble 1 1 1

Boration and/or Dilution During Power Operation 6i

Any Significant (greater than 10%) Power Changes
in Manual Rod Control 2 12

I Any Reactor Power Change of 10% or Greater with
load Control on Manual 3 2 19 1

Manual Control of Steam Generator Water Level and/or
Feedwater Flow During Startup or Shutdown 2 2 17 1

Notes: Shift Supervisor - SS
Shift Foreman - SF
Control Room Operator - CR0
Assistant Reactor Operator - AR0



O a. TMI-2 demonstration
b. Solid operatione
c. Draw a bubble

d. Boration and/or dilution during power operation
e. Reactor power change of 10% or greater in manual rod control
f. Reactor power change of 10% or greater with load control on manual
g. Manual control of steam generator water level and/or feedwater flow during

startup or shutdown

ANSI /ANS-3.1-1981 is the current revision of the American National Standard which>

contains criteria for selection, qualification and training of nuclear power plant
personnel. It incorporate. lessons learned from the TMI-2 accident as well e3

changing regulatory requirements. The simulator exercises recommended by INPO
guidelines agree with the evolutions considered acceptable for licensed reactor
operator training by ANSI-ANS-3.1-1981 with the exception that ANSI /ANS-3.1-1981
does not include Reactor Coolant Pump Seal Failure. Therefore, the simulator exer-
cise summary sheets documented the performance of 22 of the 26 evolutions which are
considered acceptable by ANSI /ANS-3.1-1981. The recommended exercises not accom-
plished were:

a. Reactor shutdown (B&W staff reported this is included in small 0TSG tube

leak or small steam leak exercises)
b. Loss of instrument air (cannot be simulated)
c. Loss of shutdown cooling
d. Loss of component cooling

11-2.2.1.1. Conclusion. Assuming the sample B&W exercise summary sheets provided
are representative, there is close sgreement between simulator exercises actually
accomplished during replacement THI-1 CR0 training and exercises recommended by INP0

guidelines or cor.sidered acceptable by ANSI /ANS-3.1-1981. Documentation indicated

that 22 of 27 exercises recommended by INP0 guidelines were accomplished. The re-
maining fiw exercises included two which cannot be simulated or simulated realis-
tically by the simulator, two which can be simulated and one which was accomplished
but not documentea. Simulator training effectiveness is degraded to some extent by
omission of the exercises not accomplished.
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Simulator training actually accomplished also included exercises based on industry
experiences and infrequent evolutions which are in addition to exercises recommended
by INP0 guidelines.

11-2.2.1.1. Recommendation. Accomplish loss of shutdown cooling and loss of com-
ponent cooling exercises in simulator training for replacement CR0 trainees. Con-

tinue the present practice of including additional exercises in simulator training -
which are based on industry experiences and infrequent evolutions.

11-2.2.1.2. Finding. As displayed in Table 11-1, the TMI simulator startup cer-
tification program course description for replacement TMI-1 CR0 trainees includes
in the course schedule 13 of the 27 exercises recommended by INP0 guidelines. The

INP0 recommended exercises not included in the TMI program description are:

a. Reactor shutdown

b. Turbine or generator trip
c. Loss of protective system channel (s)

O d "''a '''' "*d c "'r ' r d(') ( r r d dr P')
e. Conditions requiring use of emergency boration
f. Fuel cladding failure or high activity in reactor coolant or offgas
g. Malfunction of automatic control system (s) which affect reactivity
h. Malfunction of reactor coolant pressure / volume control system
i. Loss of instrument air (cannot be simulated),

j. Loss of condenser vacuum
I

k. Loss of service water
1. Loss of shutdown cooling
m. Loss of component coolingj

n. Reactor coolant pump seal failure (cannot be simulated realistically)

|
As discussed in Section 11-2.2.3, most of these exercises are actually accomplished
during training of TMI-1 CR0 trainees.

Although not included in INP0 guidelines, the following are contained in the TMI

i
program description:

| a. Non LOCA overcooling event

b. Manual / Auto ICS operations at power
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b) c. Unannounced casualties

d. TMI-2 demonstration

e. Solid operations
f. Overcooling event
g. Operational examination

11-2.2.1.2. Conclusion. There is significant lack of agreement between exercises
contained in the TMI Training Department program description for replacement TMI-1
CR0 simulator training and the simulator exercises recommended in INP0 guidelines.
Thirteen of 27 exercises recommended by INP0 guidelines are included in the TMI
program description. Twelve of the 14 exercises not included in the program de-
scription can be simulated realistically by the B&W simulator. Exercises important
to training effectiveness are among those not included in the program description.
The program description also includes exercises based on industry experiences and
infrequent evolutions which are in addition to exercises recommended by INPO guide-
lines.

11-2-2-1.2. Recommendation. Revise the TMI Training Department program description
for replacement TMI-1 CR0 simulator training to make it consistent with INPO guide-
lines. Continue the present practice of including additional exercises in CR0 simu-
lator training which are based on industry experiences and infrequent evolutions.

11-2.2.1.3. Finding. The replacement THI-1 CR0 training course includes 60 hours
of direct interaction with the simulator control panel and 60 hours of classroom

lectures on subjects associated with the simulator exercises. INP0 guidelines for
qualification programs at operational units recommend that approximately 60 hours of
control manipulations be included in replacement CR0 simulator training. The typi-
cal simulator training program for replacement CR0s at a unit which has not received
an operating license is approximately eight weeks in length.

11-2.2.1.3. Conclusion. The simulator training program for TMI-1 replacement CR0s
is consistent with the INP0 recommended program for personnel at operational units.
Eight of nine CR0 trainees in the class which will complete in late 1982 or early
1983 have no experience in the TMI-I plant during power operations. The adequacy of

i n the present three-week simulator training program for TMI-1 replacement CR0s is not
U assured in view of reduced opportunities for trainees to obtain meaningful operating

experience in the shutdown plant.
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O 11-2.2.1.3. Recommemeetion. Review the present iengta end scope of simuieter
training for TMI-1 replacement CR0s to determine if changes should be made to
compensate for the reduced opportunities CR0 trainees have to obtain meaningful
operating experience in the shutdown THI-1 plant. As necessary, augment present
simulator training with additional simulator training.

11-2.2.2. Simulator Training for Replacement SR0s. The INP0 guidelines recommend

that simulator training emphasize the SRO role in transients and casualty response.
Evolutions such as those recommended for CR0 simulator training should be included.
Exercises involving multiple failures and/or operator error enhance the training.
Designation of other abnormal / emergency conditions for inclusion as a training exer-
cise is encouraged. The INPO recommended program includes approximately 16 operat-
ing hours in the simulator control room.

11-2.2.2.1. Finding. The TMI Training Department program description for replace-
ment TMI-1 SR0 simulator evolutions is taken from the program developed for training
Oconee nuclear power plant personnel. The TMI program includes 40 hours of simu-
lator exercises and 40 hours of associated classroom lectures. The exercises focus
on multiple failures and complex evolutions and test the trainee's ability to diag-
nose unusual conditions and to direct the actions of shift personnel outside the
control room. The course outline includes 22 of the 27 exercises recommended for
CR0 and SR0 simulator training and displayed in the first column of Table 11-1. The

INPO recommended exercises not included in the TMI-1 SR0 program are:

a. Conditions requiring use of emergency boration
b. Fuel cladding failure or high activity in reactor coolant or offgas
c. Loss of instrument air (cannot be simulated)
d. Loss of shutdown cooling
e. Reactor coolant pump seal failure (cannot be simulated realistically)

Although not included in INPO guidelines, the following additional exercises are
contained in the TMI program description:

a. Fire in a circuit breaker
b. Overcooling accident

O
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O c. Turbine building flooding
d. TMI-2 demonstration

'

e. Steam rupture complicated by personnel injuries

B&W exercise summary sheets for the TMI-1 SR0 trainees who completed simulator
training in June 1982 were not available for analysis of actual exercises accom-
plished during their training.

11-2.2.2.1. Conclusion. There is close agreement between exercises contained in
the TMI Training Department program description for replacement TMI-1 SR0 simulator
training and the simulator exercises recommended by INP0 guidelines. Twenty-two

of 27 exercises recommended by INPO guidelines are included in the TMI program
description. Of the five omitted exercises, two cannot be simulated. Exercises
important to training effectiveness are among those not included in the program
description but which can be simulated. The TMI training program significantly
exceeds INP0 recommendations by including 40 hours of simulator exercises and 40
nours of associated classroom lectures. The INPO guidelines recommend approximately
16 operating hours in the simulator control room. The program description also
includes exercises based on industry experiences and infrequent evolutions which
are in addition to exercises recommended by the INP0 guidelines. -

11-2.2.2.1. Recommendation. Revise the TMI Training Department program description
for replacement TMI-1 SR0 simulator training to include exercises recommended by
INP0 guidelines which can be simulated. Continue the present practice of including
additional exercises in SRO simulator training which are based on industry experi-
ences and infrequent evolutions.

11-2.2.3. Requalification Simulator Training for Licensed Operators. Table 11-2
compares reactivity manipulations and plant evolutions to be performed at the plant
or simulator for licensed operator requalification training as contained in the
following documents:

a. INP0 guidelines

b. TMI-1 program description
c. NRC (H.R. Denton) letter of March 28, 1980

11-16
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TABLE 11-2

REACTIVITY MANIPULATIONS AND PLANT EVOLUTIONS TO BE PERFORMED
AT THE PLANT OR SIMULATOR FOR LICENSED OPERATOR REQUALIFICATION TRAINING

Exercise
Frequency Number of Times

Exercise Included Exercise Was
Exercise Frequency in WRC Accomplished
Frequency Included in (H.R. Denton) During Sample'

Included in TMI Program Letter Requalification
i

Exercise INP0 Guidelines Description 3/28/80 Training

! Plant Reactor Startup to Establish Heatup Rate Annual Annual Annual 1

Plant Shutdown Annual Annual Biennial 2,

Manual Control of SG and/or Feedwater During
Startup or Shutdown Annual Annual Annual 13

U \
4 Boration and/or Dilution During Power Operation Annual Annual Biennial 4w

Reactor Power Changes of 10% of Greater in Manual
Rod Control Annual Annual Annual 5

Reactor Power Changes of 10% or Greater Performed
with Load Control on Manual Annual Annual Biennial 14 .

Operation of Turbine Controls in Manual During
Turbine Startup Annual Annual Not documented, but B&W

staff reported this exer-
cise is accomplished.

'

Decay Heat Removal System Operation Annual Annual Accomplished on the plant.

In Core Monitoring System Operation Annual Annual Accomplished on the plant.

Control Room Calculations Annual Annual Not documented but B&W
staf f reported this exer-
cise is accomplished.
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TABLE 11-2

REACTIVITY MANIPULATIONS AND PLANT EVOLUTIONS TO BE PERFORMED
AT THE PLANT OR SIMULATOR FOR LICENSED OPERATOR REQUALIFICATION TRAINING (Continued)

Exercise
Frequency Number of Times

Exercise Included Exercise Was
Exercise Frequency in NRC Accomplished
Frequency Included in (H.R. Denton) During Sample

Included in TMI Progran Letter Requalification
Exercise INP0 Guidelines Description 3/28/80 Training

Reactor Trip Annual Annual Biennial 11

Turbine or Generator Trip Annual Annual Biennial 11

Loss of Coolant including:
Significant Steam Generator Leak Annual Annual Annual 4

R Significant Pressurizer Leak Annual Annual
s' large and Small Leaks Inside and Outsidea

Primary Containment (including leakoo

determination) Annual Annual Annual 2
Saturated Reactor Coolant System Response Annual Annual Annual 2

Loss of Coolant Flow / Natural Circulation Annual Annual Annual 8

Loss of All Feedwater (normal and emergency) Annual Annual Annual 4

Control Room Inaccessibility (cannot be simulated) Annual Annual
i

Loss of Shutdown Cooling Annual Annual Biennial 5

Nuclear Instrumentation Failure (s) Biennial Biennial Biennial 1

Loss of Protective System Channel (s) Biennial Biennial Biennial 1

Mispositioned Control Rod (s) (or rod drops) Biennial Biennial Biennial 2

Inability to Drive Control Rods Biennial Biennial Biennial 1
|

|

|
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TABLE 11-2,

REACTIVITY MANIPULATIONS AND PLANT EVOLUTIONS TO BE PERFORMED
AT THE PLANT OR SIMULATOR FOR LICENSED OPERATOR REQUALIFICATION TRAINING (Continued)

Exercise
i Frequency Number of Times

Exercise Included Exercise Was
Exercise Frequency in NRC Accomplished
Frequency Included in (H.R. Denton) During Sample,

Included in TMI Program Letter Requalification
Exercise INP0 Guidelines- Description 3/28/80 Training

: Conditions Requiring Use of Emergency Boration
or Standby Liquid Control System Biennial Biennial Biennial 5

,

Fuel Cladding Failure or High Activity in Reactor
Coolant or Offgas Biennial Biennial Biennial 4

[ Malfunction of Automatic Control System (s).which
' Affect Reactivity Biennial Biennial Biennial 5.

.

d)t

! Malfunction of Reactor Coolant Pressure / Volume
| Control System Biennial Biennial Biennial 3

| Loss of Instrument Air (cannot be simulated) Biennial Biennial Biennial

,

Loss of Electrical Power and/or Degraded
Power Sources Biennial Biennial Biennial 3

'
'

Loss of Condenser Vacuum Biennial Biennial Biennial

Loss of Service Water Biennial Biennial Biennial 3
1

Loss of Component Cooling System or Cooling to
an Individual Component Biennial Biennial Biennial 1

Loss of Normal Feedwater or Normal Feedwater
System Failure Biennial Biennial Biennial 2

,
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! TABLE 11-2

REACTIVITY MANIPULATIONS AND PLANT EVOLUTIONS TO BE PERFORMED
, AT THE PLANT OR SIMULATOR FOR LICENSED OPERATOR REQUALIFICATION TRAINING (Continued)
!

Exercise,

7 Frequency Number.of Times
Exercise Included Exercise Was

Exercise Frequency in NRC Accomplished
Frequency Included in (H.R. Denton) During Sample

Included in TMI Program Letter Requalification
i Exercise INP0 Guidelines Description 3/28/80 Training

Main Steam Line Break (inside or outside2

containment) Biennial Biennial Biennial 1

Solid Operations 2

Draw a Bubble 1

M
d?

|

\

!

!
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Q Table 11-2 also lists the recommended frequency of conducting the exercises and the
number of times exercises were conducted during requalification training for a
representative shift January 4-8, 1982.

Since the plant is shutdown, all reactivity manipulations and most plant evolutions
are accomplished at the simulator.

11-2.2.3.1. Finding. As displayed in Table 11-2, all 35 normal and abnormal or
emergency plant evolutions to be considered in establishing a simulator training
program as set forth in INP0 document " Nuclear Power Plant Requalification Program
for Licensed Personnel - Guidelines for Requalification Training and Evaluation" are
included in the TMI Training Department program description for TMI-1 licensed
operator requalification training. The TMI frequencies for performing the evolu-
tions agree with INP0 recommended frequencies.

All control manipulations and plant evolutions contained in the NRC (H.R. Denton)
letter of March 28, 1980, concerning qualifications of reactor operators are in-
cluded in the TMI program description.

.

11-2.2.3.1. Conclusion. Simulator exercises contained in the TMI Training Depart-
ment program description for TMI-1 licensed operator requalification training are
in complete agreement with reactivity manipulations and plant evolutions to be per-
formed at the plant or simulator as recommended by INP0 guidelines and set forth
in the NRC (H.R. Denton) letter of March 28, 1980.

11-2.2.3.1. Recommendation. Continue the present reactivity manipulations and
plant evolutions included in the TMI-1 licensed operator requalification program.

11-2.2.3.2. Finding. The sample simulator exercise sheets for a representative
TMI-1 shift crew requalification program documented the performance of 28 evolutions
of the 35 evolutions which are recommended by INP0 guidelines and included in the
TMI-1 requalification program description. Those not documented were:

a. Operation of turbine controls in manual during turbine startup (B&W staff
reported this is accomplished but not documented on exercise sheets)

O 8. oecer heet removei system eneretion ceccompiished et the nient)
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O c. Incore monitorino system operetiee ceccomni4shed et the nie t)
d. Control room calculations including heat balance, coolant inventory

balance and reactivity balance. (B&W staff reported that this is dis-

cussed in classroom lectures and performed on the simulator but not docu-

mented on exercise sheets)
e. Control room inaccessibility (cannot be simulated)
f. Loss of condenser vacuum (this exercise is required every two years

and the previous year's requalification exercise summary sheets indicated
the exercise was conducted last year for this shift)

g. Loss of coolant through a significant pressurizer leak

11-2.2.3.2. Conclusion. Assuming the sample exercise sheets provided are repre-
sentative, there is close agreement between reactivity manipulations and plant
evolutions actually accomplished at the plant or simulator and those recommended
by INPO guidelines and set forth in the NRC (H.R. Denton) letter of March 28, 1980.
One of 35 recommended evolutions cannot be simulated and one was not accomplished
although it can be simulated. The remaining 33 of 35 recommended evolutions were

Q accomplished at the plant or simulator with the prescribed frequency as part of
TMI-1 licensed operator requalification training.

11-2.2.3.2. Recommendation. Institute a monitoring system to ensure that all

reactivity manipulations and plant evolutions included in the TMI-1 licensed opera-
tor requalification program are accomplished at the plant or simulator with the

prescribed frequency.

11-2.2.3.3. Finding. Analysis of data obtained on TMI-1 licensed operator requali-
fication simulator training also indicated the following:

a. During the one-week annual licensed operator requalification program at
the B&W simulator, the sample exercise sheets documented participation by
the shift supervisor in 121 exercises or evolutions. In some cases, a
single casualty resulted in documenting several exercises. Fourteen of
the 15 exercises to be performed at least biennially were performed at

least once during this requalification period. The remaining biennial
exercise was performed last year by this shift crew.

O
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() b. In addition to recommended exercises set forth in the various documents,
the exercises actually accomplished included solid operations and drawing
a bubble in the pressurizer.

c. The shift crew, whose exercise sheets were examined, consisted of the
1

( shift supervisor, shift foreman, two CR0s, two CR0 trainees and the shift
technical advisor. INP0 guidelines recommend that the team concept be
utilized in requclification training.

d. The requalification training program censists of 20 hours of simulator
exercises and 20 hours of associated classroom lectures. INP0 guidelines
recommend at least 20 hours of simulator exercises.

11-2.2.3.3. Conclusion. The annual one-week TMI-1 licensed operator requalifica-
tion simulator training program is in agreement with INP0 guidelines in providing
20 hours of simulator exercises and assigning shift crews to training as teams. The

TMI-1 program exceeds the INP0 recommended program by including 20 hours of asso-
ciated classroom lectures.

'-<3 11-2.2.3.3. Recommendation. Continue the present TMI practice of assigning TMI-1O shift crews to requalification simulator training as teams. Continue the present
TMI-1 licensed operator requalification simulator training program as modified by
the recommendations of this assessment.

11-2.3. Management Involvement in Simulator Training.

11-2.3.1. Finding. A simulator training audit team of GPU Nuclear management per-
sonnel was formed and members visit the simulator to monitor training of TMI-1 per-
sonnel. Reports of three visits made since January 1982 were reviewed. The reports
contained comments on effectiveness of training and recommendations for i.mprove-
ments. The Manager Plant Training TMI has used a checklist for evaluating training
of GPU Nuclear personnel at another simulator. A checklist or other guidance has
not been provided for evaluating the effectiveness of training at the B&W simulator.
GPU Nuclear reported that an experienced TMI-1 SRO qualified operator is assigned
to each group of Th. trainees to monitor and assist the training.

11-2.3.1. Conch GPU Nuclear management personnel are actively involved in
monitoring s" ' raining of TMI-1 personnel. The monitoring efforts lack focus

(- 'd by using an evaluation checklist similar to the one usedwhich would ''-

by the Manage tining TMI for evaluating training at another simulator.
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O 11-2 3.1. aeco ead tioa- coatiaue active cpu Nuclear management involvement in
simulator training. Increase effectiveness of monitoring efforts by developing and
using a checklist.

11-2.4. B&W Simulator Instructors.

11-2.4.1. Finding.

a. There are 15 instructors assigned to simulator and classroom training
duties at the B&W Nuclear Training Center, Lynchburg, Virginia.

b. Some classroom lectures are presented by other personnel from the B&W
simulation. services and engineering sections who are experts in particular
areas.

c. Instructors are assigned on a rotating basis to train TMI-1 personnel.
One instructor is SR0 qualified on the TMI-1 plant and serves as a source
of accurate TMI-1 plant information for other instructors. Eight of the

instructors are SR0 qualified or certified on the simulator. The remain-
der are working toward this objective in accordance with a B&W instruction
on the subject. The number of SR0 qualified instructors assigned to train

' TMI-1 personnel depends on the overall workload. Non-SRO qualified in-
structors are checked out by SR0 qualified instructors in the material
they present. During the observation period, some B&W instructors who
conducted simulator exercises for TMI-1 personnel were not SR0 qualified.

( NUREG 0737 states that pending accreditation of training institutions,
licensees will assure that training center instructors who teach simulator
courses demonstrate SR0 qualifications and be enrolled in appropriate
requalification programs.

d. Instructors are evaluated by the B&W Manager of Instruction Services four
' times per year - twice during classroom lectures and twice during simu-

lator exercises.
e. The B&W Manager of Instruction Services stated that he considers that the

B&W instructor qualification program meets the intent of the INP0 nuclear
power plant instructor certification program.

O
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Ov 11-2.4.1. Conclusion. GPU Nuclear has not assured that all B&W instructors who
conduct simulator training for TMI-1 personnel have demonstrated SR0 qualifications
as discussed in NUREG 0737. B&W instructors are enrolled in a requalification pro-
gram and their performance is periodically evaluated by B&W.

11-2.4.1. Recommendation. Arrange with B&W to use all SR0 qualified instructors
for training TMI-1 personnel.

11-2.5. ,P - entation Techniques.

11-2.5.1. Finding. The following observations were made while attending class-
room lectures for TMI-1 CR0 trainees during the June 15-18, 1982 assessment visit.
No classroom lectures were conducted for TMI-1 SR0 trainees during this period:

a. June 15, Integrated Control System
(1) The instructor used personalized notes as a lesson plan.
(2) The ma.terial was clearly explained and the instructor displayed de-

] tailed knowledge of the subject.
(3) Handout diagrams used as training aids were not legible due to poor

reproduction quality.
b. June 16, Natural Circulation

(1) No lesson plan was used.

(2) An effort was made to correlate the lecture with follow-on simulator
exercises.

.

(3) TMI-1 CR0 trainees attending the lecture had not received instruction
in heat transfer and fluid flow during TMI-1 replacement CR0 training
course prior to attending this lecture. They were not prepared for
the lecture which was intended to build on a basic knowledge of these
subjects.

(4) The instructor was a simulation systems engineer who displayed inter-
est in helping trainees understand material which they had not stud-
ied before. There was no noticeable impact on subsequent simulator
exercises because of not studying the material,

c. June 16, Reactor Protection System
(1) The instructor used personal notes as a lesson clan.

11-25

.-



1

O (2) The instructor, who also conducted follow-on simulator exercises, was
not SR0 qualified or certified on the simulator.

(3) An overhead transparency of a wiring diagram was not legible due to
clutter and poor reproduction quality.

(4) There was a disagreement between the instructor and trainees on TMI-1
plant modifications which changed some setpoints. B&W staf f person-

nel commented that information on TMI-1 plant changes is not received
in a timely manner at the simulator. This can lead to trainees
taking advantage of instructors who do not know of recent changes
with resulting decrease in the credibility of B&W instruction.

(5) The instructor did not stimulate trainees with discussion and ques-
tions.

d. June 17, Instrument Failures
(1) A lesson plan was not used. The instructor taught the lesson by

tracing signals through several wiring diagrams.
(2) An overhead transparency was not legible due to poor reproduction qual-

ity.

(3) No handouts were provided.
V (4) The instructor was knowledgeable and motivated to help trainees

understand these systems.

11-2.5.1. Conclusion. B&W instructors observed making classroom presentations
displayed detailed technical knowledge and excellent effort in instructing TMI-1
personnel. Effectiveness of the presentations could be increased by use of trainee
handouts, lesson plans and improved training aids.

11-2.5.1. Recommendation. Review B&W classroom lecture instructional material used
when training TMI-1 personnel. Arrange with B&W to make necessary revisions so as
to support lectures with trainee handouts, lesson plans, and legible, instruction-
ally sound training aids.

11-2.5.2. Conclusion. In one lecture observed, the TMI-1 CR0 trainees had not

received prerequisite instruction before attending the lecture at the simulator.

11-2.5.2. Recommendation. Coordinate TMI-1 CR0 training to ensure that prerequi-
site instruction has been completed before the 5 cart of s.imulator training.

|
|
,
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O 11-2.5.3. Coeciesien. etW instrector uno iedge of ini-1 plent spec 4f 4cet4 ens mey
be improved by more timely forwarding of plant modification information to the B&W
simulator.

11-2.5.3. Recommendation. Review procedures to ensure that the B&W simulator re-
ceives plant modification information in a timely manner.

11-2.6. Lesson Plans and Drill Guides.

11-2.6.1. Finding.

a. A master lesson plan file with background material is maintained by B&W
for all lecture subjects. These lesson plans includes information to be
used in giving different lectures on the same subject. For example, the
Integrated Control System master lesson plan includes material for an

overview and four lectures on details of this system. Individual lesson
plans are not developed for each lecture.

b. GPU Nuclear contracts with B&W to provide a specified number of hours of
control manipulations on the simulator and accompanying classroom lectures
which support the simulator training exercises. B&W staff personnel
stated they consider they are responsive to GPU Nuclear requests for

lectures on various subjects by instructors and design engineers.
c. B&W has developed drill guides for conducting 15 simulator exercises.

Each guide includes a general description of the exercise, method of

initiation, sequence of expected actions and point of termination. The

guides are used by inexperienced instructors as an aid to becoming pro-
ficient in conducting exercises. B&W does not require that instructors

use the guides and none were used during the observation period.

11-2.6.1. Conclusion. Quality of instruction provided by B&W in classroom lec-
tures and simulator exercises for TMI-1 personnel can be improved through consistent
use of lesson plans for individual classroom lectures and drill guides for simulator
exercises. Without these aids, instructors do not have an effective means to ensure
that important points are covered in the instruction.

O
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(v3 11-2.6.l. Recommendation. Arrange with B&W to use lesson plans for classroom
lectures and drill guides for simulator exercises when training TMI-1 personnel.

11-2.7. B&W Examination Practices.

11-2.7.1. Finding.

a. B&W administers a written examination to TMI-1 trainees covering classroom
lecture material presented during the three-week replacement TMI-1 CR0

' training course. Grades on this examination are forwarded to the TMI
Training Department. Examinations were reviewed for the CR0 class which
completed in January 1982. These examinations were not included in the
training records for the individuals concerned.

b. B&W administers a startup certification examination on the simulator to
TMI-1 CR0 trainees on day 5 of the three-week course. As documented sn a

sample trainee's exercise sheet, this examination consisted of conducting
! one reactor startup to 5% power as assistant reactor operator and plotting

C an inverse count rate curve. The pass or fail outcome of this examination
is reported to GPU Nuclear and the NRC.

c. B&W administers an operational evaluation on the simulator to TMI-1 CR0
trainees on the last day of the three-week course. The operational eval-
uation checklist shown in Volume 2, Section 11 is used to determine over-
all trainee performance by rating in 11 grading areas. As documented on a
sample trainee's exercise summary sheet, this examination consisted of
taking action on 18 evolutions or malfunctions while assigned as reactor
operator. B&W provides a report to the TMI Training Department on the
evolutions administered to each trainee in various assignments and this

' information is entered in the training records for the individuals. B&W

fills out operational evaluation checklists en TMI-1 CR0 trainees to

determine a pass or fail grade on the operational evaluation. The check-
lists are forwarded to the TMI Training Department. The checklists were
reviewed for the TMI-1 CR0 class which completed in January 1982. These

i evaluations were not included in the training records for the individuals
concerned.

d. B&W uses the operationa avaluation checklist described above to assess
' the overall performance shift crews during requalification training.
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O B&W evaluations of shift performance and the performance of TMI-1 per-V
sonnel compared with personnel from other utilities are discussed with
the Manager Plant Operations TMI-1 who attends the operational evaluation
of all shift crews during requalification simulator training. He also
assesses shift crew performance using the operational evaluation check-
list. These evaluations of shift crew performance were not included in
training records for the individuals concerned.

11-2.7.1. Conclusion. The B&W operational evaluation checklist is an effective

aid in assessing trainee performance during simulator exercises. Documentation of
training accomplished at the simulator can be improved by including results of
class.uw examinations and operational evaluations in the training records of TMI-1
licensed operators and licensed operator trainees.

11-2.7.1. Recommendation. Include results of B&W simulator classroon examinations
and operational evaluations in the training records of TMI-1 licensed operators and
licensed operator trainees.

11-2.8. Classroom Facilities.

11-2.8.1. Finding. Classroom facilities and equipment at the B&W Nuclear Training
Center were observed to be excellent.

11-2.9. Training Records.

11-2.9.1. Finding. Simulator exercises actually accomplished are documented on
computer printouts which are generated as the exercises are conducted. B&W provides

these exercise sheets to the TMI Training Department and the sheets become part of
the training records. The sheets are generated for each trainee or operator and
show the exercises participated in and the operator position during the exercise.
As discussed in Sections 11-2.2.1.1 and 11-2.2.3, some exercises actually accom-
plished are not documented on the sheets.

.

11-2.9.1. Conclusion. The computer generated exercise sheets are an excellent
means of documenting the training of TMI-1 personnel which is accomplished at the

O simuietor. sowever, tne computer pro 9 rem emits the recordino of some importent
evolutions such as reactor shutdowns which are included in other evolutions.
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11-2.9.1. aecommendetion. Arreece witn B&W to have computer generated exercise
sheets accurately and completely record evolutions accomplished during the training
of TMI-1 personnel at the simulator.

11-2.10. Basic Principles Trainer (BPT). GPU Nuclear stated that the BPT is in-
tended to have the characteristics to be an effective training device in operator
training programs. It is designed to (1) demonstrate and reinforce reactor plant
principles taught in the classroom, (2) optimize use of full scope simulator time
by familiarizing replacement operator trainees with elementary generic system evolu-
tions, and (3) help to maintain qualified operator knowledge of plant responses and
characteristics between requalification exercises on the full scope simulator.
Functions and design requirements are described in Volume 2, Section 11.

11-2.10.1. Finding. The TMI BPT will have broad scope sof tware and use the Oconee

nuclear power plant replica simulator data base instead of using a less powerful
data base developed specifically for the BPT. The Oconee and TMI-1 plant character-
istics are similar enough to permit the effective training of TMI-1 personnel in

p non plant-specific operations using the Oconee replica simulator data base with the
"

TMI BPT.

Development of software for the TMI BPT is tied to completion of the Oconee replica
simulator. Acceptance testing of the Oconee simulator is now in progress at EAI.

Completion status of the BPT as of July 1982 was reported by GPU Nuclear as follows:

a. Hardware 97% (EAI responsibility)
b. Software 40% (EAI responsibility)
c. Courseware 10% (GPU Nuclear responsibility. Detailed learning objec-

tives have been written for 18 systems or operations)

Scheduled milestone dates were reported by GPU Nuclear as follows:

a. EAI train THI software maintenance personnel Completed

b. EAI train TMI personnel on operation of BPT August 1982

c. TMI personnel conduct pre-acceptance testing of BPT August 1982
k d. TMI personnel conduct acceptance testing of BPT September 1982

'
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e. TMI personnel develop BPT courseware to support October 1982
learning objectives already written through March 1983

f. EAI ship BPT to TMI Training Center October or November 1982
g. TMI/EAI install BPT and put in operation December 1982

h. TMI fully integrate BPT in replacement and
requalification training programs for operators 2nd Quarter 1983

Note: As of the time of this report, GPU Nuclear reported that a delay of 1-2
months in key events was expected.

TMI Training Department personnel are not experienced in developing simulator
courseware. Guidelines have not been written to assure the quality of this course-
ware. TMI Training Department staff reported that the nuclear utility industry
generally lacks personnel who are experienced in developing simulator courseware.

Unresolved BPT issues include:

a. Designating a location at the TMI Training Center for installation of the

Q BPT. Present plans are for the trainee and instructor consoles to be

located in a separate room from the computer which supports the BPT.
Modifications to the electric power and air conditioning services in the
training center are required for the installation.

b. Development of a hardware maintenance plan for the BPT. Support by TMI

personnel or contracting for maintenance service by EAI is being con-
sidered.

c. Assignment of sufficient appropriately experienced personnel to write BPT
operating procedures, conduct pre-acceptance and acceptance testing,
develop courseware, and integrate the BPT into TMI-1 operator training
programs. b addition to the TMI representative assigned full time at EAI
with project management responsibilities, one TMI Training Department
licensed operator instructor is assigned as Supervisor Simulator Training
in addition to instructing licensed operator personnel.

11-2.10.1. Conclusion. The basic principles trainer (BPT) now under procurement
with installation planr.ed at TMI in late 1982 is planned to have capabilities which
will make it an important additior to the training capability at TMI. Several

issues need to be resolved to properly support the irstallation and incorporate the
BPT in TMI training programs.
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11-2.10.1. Recommendation. Support installation of the basic principles trainer
(BPT) at TMI and its incorporation in TMI-1 training programs by the following ac-
tions:

a. Desir. ate a location at the TMI Training Center for installation of the
BPT.

b. Develop a hardware maintenance plan for the BPT.
c. Review personnel support requirements and assign sufficient, appropriately

qualified personnel to write procedures, conduct acceptance testing,
develop courseware, and integrate the BPT into TMI-1 operator training
programs.

.

11-2.11. Status of Findings and Recommendations from Past Investigations and
Evaluations. Since the TMI-2 accident in 1979, investigations and evaluations have
been conducted and, as a consequence, actions have been directed or recommended to
improve training at TMI-1 and other nuclear power plants. Findings and recommenda-

tions concerning simulator training have been taken from the following repc,its and
O the remarks noted are based on this assessment. GPU Nuclear sponsored the evalua-v

tions reported in references 4 and 5 and maintains an up-to-date status on action
taken in response to all directives and recommendations which affect training:

1. " Report of the President's Commission on the Accident at Three Mile Island"
(Kemeny Report)

2. NRC, NUREG 0578, "TMI-2 Lessons Learned Task Force Status Report and Short-Term

Recommendations"

3. NRC, NUREG/CR-1250, "Three Mile Island, A Report to the Commission and to the
Public," Vols. I and II, (Rogovin Report)

4. Nuclear Engineering Department, College of Engineering, Pennsylvania State
University, "A Pedagogical Review of Reactor Operator Training at Three Mile
Island Nuclear Plant," July 1980, Report No. NE-61

5. " Report of the TMI-1 Operator Accelerated Retraining Program Review Committee,"
June 1, 1980

6. NUREG-0585, "TMI-2 Lessons Learned Task Force Final Report"

7. ASLB Docket No. 50-289 (Restart) Partial Initial Decision (Procedural Back-
ground and Management Issues)O
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11-2.11,1. Finding.v

Substance of Finding Remarks Related to TMI-1
or Recommendation Reference Based on This Assessment

a. Add or improve operator
training in the following
areas:

Diagnosing and controlling 1, 3 Diagnostic training is
unexpected events; included in simulator ex-

ercises;

Include use of plant systems 5 Natural circulation ex-
already installed to control ercises are included in
or mitigate core damage; simulator training;

Include additional training 3 Each shift crew partici-
of the combined shift crew pates in requalification
in team responses; training as a team;

Regular, improved simulator 1, 3 Simulator training is in-
training should be included cluded in licensed operator
in operator training in- initial and requalification
cluding how to diagnose and training. Training in-

-s ) control transients, small cludes recommended evolu-
break LOCAs, and when going tions and casualties.
solid is permissible.

b. Provide for evaluation of 1 B&W conducts startup cer-
trainees' performance during tifications of TMI-1 CR0
simulator training to deter- trainees and these certi-
mine competence to function fications are included in
during emergencies. training records. B&W

provides evaluations of
trainee and licensed opera-
tor performance during
simulator training. These
evaluations are reviewed
by TMI Training Department
and TMI-1 Operations De-
partment personnel. The
evaluations have not been
included in training rec-
ords.

c. Management observation of 1 GPU Nuclear management
training at the simulator personnel monitor simulator
and site should be practiced training for each group
to enhance the training atti- of TMI-1 trainees and
tude and stress the importance licensed operators.p)( associated with this training.

!
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Substance of Finding Remarks Related to TMI-1
or Recommendation Reference Based on This Assessment

d. Improve simulator training as 4
follows:

Emphasize the "why" of This was included in
transient progression; training observed;

Integrate with classroom, Simulator training is inte-
self study, 0JT; grated with other phases

of training in the TMI-1
training program descrip-
tions. Prerequisites are
planned to be accomplished
during training at TMI
prior to simulator train-
ing;

Certification at end of pro- Abnormal operations and
; gram should include abnormal unannounced casualties are

operations and unannounced included in simulator op-
casualties; erational examinations.

Performance evaluation in-

(V formation is provided to3
the TMI Training Depart-
ment;

SR0 qualified TMI instructors Experienced TMI-1 SRO
should lead or co-instruct at qualified personnel are
B&W to assure TMI plant speci- assigned to monitor and
fics and practices are incor- assist in instruction of
porated in all simulator TMI-1 trainees at the
activities. simulator;

Incorporate plant differences Plant differences are in-
into lesson plans and lectures; corporated into lectures

and exercises;

More time should be allocated Simulator training includes
to simulator training includ- equipment failures and
ing emphasis on equipment malfunctions;
failures and malfunctions
with important components
" tagged out;"

Provide SR0's with additional Present 80 hour course
simulator training; includes 40 hours of

control manipulations and
significantly exceeds INP0
recommendations;
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Substance of Finding Remarks Related to TMI-1
or Recommendation Reference Based on This Assessment

Tighten GPU Nuclear /B&W A B&W senior instructor
liaison. periodically visits TMI

for liaison. Simulator
training is planned by
the TMI Training Depart-
ment in coordination with
B&W.

e. Evaluate individuals as well as 4 B&W provides evaluations
team at the B&W simulator. on individuals to the TMI

Training Department. These
evaluations are not in-
cluded in training records.

f. Increase emphasis on operator 4 Emphasized in simulator
detection of unexpected events, training programs.

g. TMI-1 0ARP Review Committee 5
recommendations:

,

GPU Nuclear should assure that Simulator training is
content and conduct of B&W planned by TMI Trainingf

(") simulator programs are what Department in coordination
'

they want, are complementary with B&W. GPU Nuclear
to the operator's other management personnel moni-
training and are responsive tor simulator training.
to changes in TMI-1 control Some supporting material
room design and/or procedures. is not adequate.
This should include assurance
that all supporting materials
are adequate and current.

Important " lessons learned" Control manipulations and
should be incorporated as plant evolutions of NRC
quickly as possible. (H.R. Denton) letter of

March 28, 1980 have been
incorporated in requalifi-
cation program.

GPU Nuclear should send crews Shift crews participate
together for simulator train- as a team in requalifica-
ing. tion training.

Differences between the simu- This was included in
lator world and the real world training observed.
should be emphasized.

O
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Substance of Finding Remarks Related to TMI-1

or Recommendation Reference Based on This Assessment

h. Prior to restart, the licensee 7 BPT was placed under con-
shall demonstrate to the NRC tract in 1981 and GPU
staff that licensee has contracted Nuclear reported that
for a basic principles trainer delivery is scheduled for
(BPT) for TMI-1 anticipated to late 1982.
be installed 1982.

i. Following availability of this 7 GPU Nuclear reported plans
trainer, licensee shall provide to modify Administrative Pro-
for each operator as a part of cedure 1058, " Requirements
annual requalification training for Certification of Can-
at least one week of training per didates for NRC Operator
year on this trainer in addition Licenses," to require par-
to the week each year at B&W's ticipation in a minimum of
simulator, at least until exact 20 hours of full scale
replica simulator is available. simulator exercises and

40 hours of BPT training
annually as the basis for
license renewal certifica-
tion.

,- j. Prior to April 1, 1982, licensee 7 GPU Nuclear reported that ;

'
s shall prepare for bid and dis- specifications to be in-

tribute specifications for a cluded in the request for
TMI-1 exact replica simulator. bid are under review. The
Licensee shall make reasonable request for bid is expected
and diligent efforts to have the to be issued in fall 1982.
simulator installed by 1985.

11-2.11.1. Conclusion. GPU Nuclear has been responsive in acting on various recom-
mendations and directives to improve training. An exception to this conclusion is
the delay in preparing specifications and issuing the request for bid on procure-
ment of the full scope replica simulator for TMI.

11-2.11.1. Recommendation. Complete preparations and issue the request for bid to
procure the full scope replica simulater for TMI.

I

,
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SECTION 12

RADIOLOGICAL CONTROLS TECHNICIAN TRAINING

12-0. INTRODUCTION. Prior to the TMI-2 accident and consistent with the general
practice in the industry, there was no formal radiological controls-(RadCon) techni-
cian training at TMI. Radiological controls technicians were required to meet the
r,ualifications of job specifications which included education and experience pre-
requisites. Training was accomplished by on-the-job instruction and experienc'e.
The shift supervisor was responsible for ensuring that his technicians possessed
adequate abilities to perform their jobs.

Today, radiological controls technician training at TMI is formalized and extensive.
The TMI document " Radiological Controls Personnel Training Program," Rev 0, 00/00/82
establishes training programs as follows:

Radiological Controls Technician Initial Training Programa.

b. Radiological Controls Technician / Foreman Cyclic Training Program

O
Radiological controls technicians progress from "C" to "B" to "A" level through
the completion of practical factors training, time in service, attendance in the
established training programs, and completion of oral, written and practical factor
examinations under the direction of the TMI-1 Radiological Controls Department.
Basics of radiological c.ontrols are taught in classroom sessions. The classroom
phase of initial training which consisted of 11 weeks of instruction in subjects
including basic radiological control prir.ciples, mathematics, plant systems, and
emergency plant procedures is currently being reorganized and expanded to 15 weeks.
The theory phase of this revised course is being rewritten using pertinent parts of
the Health Physics Training Manual recently prepared by NUS Corp. and augmented by
TMI Training Department lesson plans. This course will include the latest require-
ments of NUREG 0761.

,

When assigned to a shift at TMI-1, a RadCon technician participates in the Tech-
nician/ Foreman Cyclic Training Program which is conducted continuously over a 42
week period with each shift receiving training for one week every six weeks. The

o cyclic program consists of requalification requirements, specialized training in the() emergency plan, RadWaste administration, first aid, and other identified needs.-
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12-1. ASSESSMENT METHODS. An assessment of TMI-1 radiological controls technician
training was performed by Mr. A.K. Loposer, Mr. J. E. Malloy, and Dr. M.A. Rhein of
Data-Design Laboratories, assisted by Mr. A. T. Sabo, a consultant to Data-Design
Laboratories. The assessment included:

a. Determining the commonality and differences between training program
descriptions and text material for the TMI-1 RadCon technician initial

training program compared with the program recommended by INP0 Guideline
82-006, " Radiological Protection Training Qualifications," February 1982.

b. Analyzing five cyclic training lesson plans for completeness and teach-
ability. A checklist based upon Appendix C to TMI Training Department
procedure " Training Department Lesson Plan Development, Presentation,
Evaluation and Selection of Training Aids," TD 1103, Rev 1, 4/04/81 was
developed for the analysis. TD 1103 Appendix C is an expansion of the
instructional materials and lesson plan criteria found in Appendix C of
INP0 Guideline 82-011, "The Accreditation of Training in the Nuclear Power
Industry," May 1982.

Q c. Analyzing three cyclic training sessions for appropriate instructional
presentation. A checklist based upon both TD 1103 Appendix C and INPO
Guideline 82-011 was developed for the analysis,

d. Reviewing a sample of chapters in the NUS Health Physics Tra'ning Manual,
February 1982 and test items which have been developed from objectives in
those chapters. One purpose of this review was to match test items to

objectives. Another purpose was to analyze the test items for sound test
item writing practices.

e. Observing RadCon technicians, as well as other workers, performing proce-
dures in radiologically controlled areas. These observations were made on
two shifts June 30, 1982, as a measure of training effectiveness.

f. Interviewing various plant, corporate and training personnel to determine
the TMI-1 RadCon Department /TMI Training Department organizational inter-
face and the training effectiveness of the organization.

12-1.1. Documents Reviewed. Table 12-1 lists the documents which were reviewed in
connection with this training assessment.

O
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C TABLE 12-1

DOCUMENTS REVIEWED FOR RADCON TRAINING ASSESSMENT

NRC and INPO Documents

NRC (H.R. Denton) letter dated 3/28/80, " Qualifications of Reactor Opera-a.

tors"
b. NRC Regulatory Guide 8.15, " Acceptable Programs for Respiratory Protec-

tion," 10/76

c. INPO Guideline 82-006, " Radiological Protection Training Qualifications,"
2/82

d. INP0 Guideline 82-011, "The Accreditation of Training in the Nuclear Power
Industry," 5/82

TMI-1 RadCon Department Procedures

a. TMI-1 RadCon Procedure 1690, " Training Requirements," Rev 8, 7/30/81*
b. TMI-1 RadCon Procedure 1690.1, " Radiological Controls Personnel Qualifi-

f') cation / Training Standard," Rev 1, 11/21/80*
c. TMI-1 RadCon Procedure 1690.2, " Drills for Radiological Controls Techni-

cians and Foremen," Rev 1, 1/24/81
d. Radiological Field Operations Personnel Qualification / Training Program

TMI-1, 12/81*

e. TMI-2 RadCon Procedure 4023, " Oral Examinations for Technicians and Fore-
men," 6/5/82. (TMI-1 RadCon Procedure 1690.3 is identical and was being
typed during the assessment visit.)

RadCon Training Program Description, Lesson Plans, and Handouts

a. TMI-1 Training Program #15.3.01/15.3.02, " Radiological Controls Personnel
Training Program," Rev 2, 5/13/82*

b. RadCon Technician Review - Qual Exam Handout for RadCon technician Re-
view Seminar Cyclic Training Session (no date)

c. RadCon Cyclic Training Program Lesson Plan and Handout, " Counting Statis-
tics Review," Rev 0, 6/17/82

d. GET-203.1, " Radiological Controls Technician - Respiratory Protection

p Training Program" Lesson Plan and Handout, Rev 0, 6/7/82
''' e. Lesson plan on Mitigating Core Damage - Radiation Hazards and Monitoring

Response
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TABLE 12-1-

DOCUMENTS REVIEWED FOR RADCON TRAINING ASSESSMENT (Continued)

f. RadCon Tech Lab on On/Offsite Monitoring
g. Major Studies on the Effects of Exposure to Ionizing Radiation, 05/03/82

(BIER III Report)

Other Documents

a. RadCon Training Meeting Minutes memos from November 23, 1981 through May
18, 1982

b. Radiological Investigative Reports (RIRs) and Radiological Deficiency
Reports (RDRs) from February through May 1982

c. NUS Health Physics Training Manual, February 1982 and associated test
; questions

d. RadCon Technician Training Schedules, Cycles 1-82, 2-82, 3-82, 4-82, and
5-82

e. TMI Train'cg Department Administrative Manual Volume I, Organizati.on
* Documents included in Volume 2, Section 12.

12-1.2. Persons Interviewed. The following personnel were interviewed as part of
the assessment:j

a. Vice President Radiological and Environmental Controls,

i b. Vice President and Director TMI-1 *

c. Vice President Nuclear Assurance

d. Manager Plant Training TMI

e. Manager Corporate Training
| f. Manager Radiological Controls TMI-1

; g. Radiological Field Operations Manager TMI-1
h. Radiological Training Manager TMI-2

i. Supervisor Technician Training (TMI Training Department)
j. Radiological Controls Assessment TMI;

k. Lead Instructor RadCon Training (TMI Training Department)
i 1. Various RadCon technicians and foremen

O,

i
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12-2. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS. The findinas; conclusions and
recommendations which follow cover training program content; lesson plans; instruc-
tional presentation; examinations; training effectiveness as observed in job per-
formance; the TMI Training Department /TMI-1 RadCon Department interface, management
and administration; and management interest and involvement.

12-2.1. Commonality Between TMI-1 RadCon Trainino and INPO Guideline 82-006.

12-2.1.1. Finding. The TMI-1 RadCon Procedure 1690.1, " Radiological Controls
Personnel Qualification / Training Standard," Rev 1, 11/21/80, and the new initial
training program being developed using the NUS Corp. text were compared with INPO
Guideline 82-006, " Radiological Protection Technician Qualifications," 2/82 (INPO
guidelines). Seventy-nine percent of the INPO recommended topics are adequately
covered by RadCon Procedure 1690.1. All of the important INPO requirements are
contained in the new initial training program text. Those specific INP0 recommended

topics for which a RadCon Procecure 1690.1 match could not be ascertained are listed
below, by INPO guidelines paragraph number. When the topic is included in the new

, O]( TMI-1 RadCon technician initial training program text, a note to that effect is
made.

a. 5.1.2 -- Algebra - First item in INP0 paragraph is covered in new initial
training text but not in TMI-1 RadCon Procedure 1690.1.

b. 5.1.3 -- Mechanics - Second item is not covered.
c. 5.1.5 -- Nuclear Physics is covered in new initial training but not in

TMI-1 RadCon Procedure 1690.1.

d. 5.1.6 -- Reactor Technology is covered in the systems portion of new ini-
tial training text (except item 3) ::ut not in TMI-1 RadCon Pro-
cedure 1690.1.

e. 5.1.8 -- Communications is partially covered. The written portion is

covered in new initial training text.'

f. 5.2.12-- Airborne Radioactivity Control - Items 7 and 8 are covered in
the systems portion of new initial training text, but not in

TMI-1 RadCon Procedure 1690.1.

Plant Systems - Items 5, 24, and 25 are not covered.g. 5.4 --

Plant Operations and Maintenance - Only startup and shutdownh. 5. 5' --

portions of item 1 are covered. Item 2 is not covered. Itemv

3 is covered in general employce RWP training.

! 12-5

._



!

O i. s.s elent erecederes - Item 4 is covered im generel emp,eyee treie---

ing. Items 2, 5, and 6 are not covered.

12-2.1.1. Conclusion. A review of the NUS Health Physics Training Manual, sys-
tem training material, end TMI-1 RadCon Procedure 1690.1 " Radiological Controls
Personnel Qualification / Training Standard" shows close conformance with the INPO
guidelines which were issued in February 1982. RadCon Procedure 1690.1, Rev 1,
11/21/80, which establishes the qualification and training standards does not re-
flect all the changes now being made in the TMI-1 RadCon technician initial training
program.

12-2.1.1. Recommendation. Since the TMI-1 RadCon technician initial training pro-
gram is currently being rewritten, all applicable recommendations of INP0 guidelines
should be included. Update TMI-1 RadCon Procedure 1690.1 to reflect provisions of
the new TMI-1 RadCon technician initial training program.

12-2.2. TMI-1 RadCon Technician Initial Trainino, Course.

O4

12-2.2.1. Finding. The TMI-1 RadCon technician initial training course was not in
session during the site visit. The course was last conducted in December 1981. The

initial training course is being revised significantly to meet the requirements of
NUREG 0761. Pertinent parts of the NUS Corp. Health Physics Training Manual, aug-
mented by TMI Training Department lesson plans, will cover nine to eleven weeks of
theory instruction. Additional training modules covering plant specific systems,
equipment and components form the remainder of the course. These modules are being
prepared by the TMI Training Department.

The NUS text is well organized and readable. It has the following characteristics:

,

a. Objectives are given at the beginning of each chapter,
b. Short sentences predominate.

c. Non technical words are used whenever possible.
d. Underlining is used to stress important points and terms.
e. A large print size is used.
f. Functional drawings are used which support the narrative.

O
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OQ This new TMI-1 RadCon technician initial training course of 15 weeks replaces the
previcus initial training course of 11 weeks.

12-2.2.1. Conclusion. The NUS Corp. Health Physics Training Manual and the train-
ing modules being prepared by the TMI Training Department should provide adequate
content and depth for TMI-1 RadCon technician initial training.

12-2.2.1. Recommendation. Since the TMI-1 RadCon tecnnician initial training pro-
gram is currently being rewritten, include all of the applicable content recommended

,

by INPO guidelines in the new initial training course.

12-2.3. RadCon Technician / Foreman Cyclic Trainina Proaram.

12-2.3.1. Finding. When a TM1-1 RadCon technician is assigned to a shif t, he par-
ticipates in the cycle training program during one week every six weeks. The cyclic
training program is organized over a span of seven sessions in a 42 week period.
The RadCon Field Operations Manager TMI-1, using inputs from the shift foremen,
identifies what topics should be covered during the upcoming cyclic training. This

' information is provided to the Manager Radiological Controls TMI-1, and then to the
Radiological Training Manager TMI-2 who works it into the cyclic training schedule
through the TMI Training Dcoartment Lead Instructor RadCon Training. Additional
inputs are provided through the twice monthly training meetings. Requalification
requirements, specialized training in emergency conditions, and RadWaste administra-
tion are examples of subjects covered in cyclic training.

Cyclic training does not include structured training for foremen in how to manage
0JT effectively. The RadCon Field Operations Manager TMI-1 stated that he uses
informal means to monitor and assist foremen in their performance of instructing
duties, conduct of OJT checkoffs and supervision of qualification examiners.

The TMI-1 cyclic training program is consistent with the recommendations of INP0
guidelines for continuing training of RadCon technicians. Regarding this program,
management personnel interviewed expressed a concern about whether the TMI Training
Department could provide meaningful continuing training to a stable work force over
a long period of time without becoming repetitive to the point of demotivating
technicians.

12-7
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q
V 12-2.3.1. Conclusion. The cyclic training program for TMI-1 RadCon technicians

provide: an excellent vehicle for periodic refresher, requalification and advanced
training. The program is ambitious and reflects a strong corporate commitment to
training. Considerable imagination and innovation are required to continue to pro .
vide useful, meaningful cyclic training without becoming repetitive and boring.

12-2.3.1. Recommendation. Continue to seek out ways to keep the TMI-1 RadCon
technician cyclic training interesting, useful and professionally broadening.

12-2.3.2. Conclusion. The informal methods used to monitor TMI-1 RadCon foremen in
the performance of their various training and qualification duties is working but
this practice is not conducive to ensuring consistent, high standards in training
functions.

12-2.3.2. Recommendation. Develop, document, and promulgate standardized methods
and techniques to be applied in TMI-1 RadCon technician training and qualification

| processes. Assess the performance of foremen in accomplishing these tasks using
the promulgated methods and te s as standards.

12-2.4. Lesson Plan Review.

12-2.4.1. Finding. The following RadCon technician training lesson plans were
reviewed. (a, b, c, and d were originated by the TMI RadCon Training Department
and e was originated by the TMI-2 RadCon Department):

a. Counting Statistics Review, Rev 0, 6/17/82
b. Radiological Controls Technician - Respiratory Protection Training Pro-

gra.n, Rev 0, 6/7/82 (GET 203.1)
c. Mitigating Core Damage - Radiation Hazards and Monitoring Response
d. RadCon Tech Lab on On/0ffsite Monitoring
e. Major Studies on the Effects of Exposure to Radiation, 05/03/82 (BIER III

Report)

The lesson plans reviewed are based on regulatory or THI-1 RadCon Department proce-
dure requirements. Other job-related requirements based on a job and task analysisO
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O ere not refie ted in the iesson pians. The ne oer Radioioo4ce, Controis TnI-1
indicated that an analysis of RadCon technician training needs was being developed.
The lesson plan objectives were clearly written and covered important points. The

sequencing of content was appropriate and easy to follow. In some of the lesson
plans, points to highlight, transparencies to use and references to mention were
noted in a margin as an aid to the instructor. -

The one significantly different lesson plan covered the BIER III Report. This is
a National Academy of Sciences Report on the effects of exposure to low levels of
ionizing radiation. The report is prepared in outline form with a number of sup-
porting figures and tables. The format and organization of the report lend them-
selves to direct use in classroom instruction. A TMI-2 RadCon Department lesson
plan cover sheet approving the BIER III Report es a lesson plan was appended. No

objectives or points to be highlighted were added, however, to guide the instructor
and the class.

The Mitigating Core Damage lesson plan appeared somewhat general in its coverage.
This was a familiarization lesson and only selected material on this extensive sub-

O Ject was coasidered ennropriate for aeecon techaiciaa treiniao.

An agreement was reached effective June 1,1982 between the TMI Training Department
and the TMI-2 RadCon Training Department regarding standardization of lesson plan,

format.

' 12-2.4.1. Conclusion. Material in the BIER III report and the mitigating core
| damage lesson may be insufficiently covered in instruction for TMI-1 RadCon tech-

nicians.

12-2.4.1. Recommendation. Review the instruction of THI-1 RadCon technicians in
the BIER III report and the mitigating core damage lesson to ensure these impor-
tant subjects are adequately covered.

12-2.4.2. Conclusion. The THI-2 RadCon ' raining Department lesson plans which
were reviewed followed accepted instructional practices. The agreement between the

TMI Training Department and the TMI-2 RadCon Training Department to standardize
i lesson plan format in accordance with TD 1103 will help to improve the overall
j quality of TMI-2 RadCon Training Department lesson plans.
|
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12-2.4.2. Recommendation. Utilize TMI Training Department Procedure TO 1103 in the
preparation of RadCon technician lesson plans.

12-2.5. Observation of Trainino Sessions.

12-2.5.1. Finding. The TMI-1 RadCon technician initial training course was not in
session during the site visit. Four cyclic training sessions were observed.

a. Counting Statistics Review. This session was held to aid RadCon techni-
cians prepare for their requalification examinations which will be held
in October-November 1982. This was basically a lecture session although
some class discussion took place. The objectives were well prepared and
fully covered. The pace of instruction was appropriate for a review ses-
sion. The trainees did not perform any calculations in class, although
the pro:edures to perform the calculations were included in a handout.

Some calculations were reviewed on the board by the instructor,
b. RadCon Qualification Examination Review. This was a classroom review

Q session in preparation for a requalification examination. A trainee
handout was provided which listed the lesson objectives and provided very
adequate coverage of the material in support of the objectives. The

lesson plan and the lecture followed the objectives, but on several occa-
sions the class discussion drifted well away from the lesson plan topics
and involved questions and issues which could not be resolved within the
class. TI-30 calculators were passed out for use in making computations.
Several of the calculators were inoperable because of low batteries.

There were sufficient spare calculators to replace the inoperable ones,
but the exchange was time consuming.

c. Respiratory Protection for RadCon Technicians (Lecture Session). This was

a requalification lecture session. The lecture contained recently devel-
oped material which was being presented for the first time by a new in-
structor. The characteristic advantages and disadvantages of each type of
respirator were covered in the lecture. However, the handout did not in-
clude this information which would be of assistance to trainees for per-
sonal study and review. The smoke test procedure was read to the class.
No audiovisual aids were used to complement the lecture.O
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rm
C This lecture session was a combined TMI-1 and TMI-2 class attended by 16

RadCon technicians. It was not a qualification session. Because of the
large number of trainees in the class, it was difficult for the instructor
to adequately observe all of the trainees when they were putting on full
face respirators and checking for fit. Two trainees were observed not to
follow the correct procedures. All trainees were given upchecks by the
instructor after small discrepancies were discussed. The quiz which

| was administered at the end of this session is discussed in paragraph
12-2.7.1. Changes have reportedly been made from experience gained in
this class.

' d. Respiratory Protection for RadCon Technicians (Practical Session). This
session covered six types of respiratory protection devices and was con-
ducted in the plant. The stated purpose for conducting this session in
the plant rather than at the training center was to give a demonstration
of an air line blowdown prier to connecting a portable distribution mani-
fold and filter apparatus. This demonstration applied to one of the six
respirator types covered in the lesson. However, the blowdown demonstra-

tion was not observed by all of the trainees, since some were distracted
by other nearby activities. Two of the trainees operated the valve for
the blowdown; none of the trainees held the filter cloth during the blow-
down. The instructor passed the filter cloth around, but not all of the

trainees observed the cloth's discoloration which was a key element of the
demonstration.

The environmental conditions in the plant made it difficult to see and
hear the instructor. Lighting in the demonstration area was dim and there
was a relatively high ambient noise level, punctuated by frequent PA
announcements. The trainees stood in a group around the instructor as he
demonstrated the various respirators. Only those trainees closest to the
instructor saw the deta'is of his demonstration.

On several occasions, the instructor donned a respirator and continued
his description or instruction while wearing the mask. At these times,
it was impossible for anyone more than three feet away to understand him.

O
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O Tne ectuei donnino, use, end removei of the resp 4reters by tne treinees
were performed as a group. Consequently, the instructor was unable to
observe each person's individual performance. Several were observed to

l make errors and/or fail to follow the instructor's directions. This

observation was discussed with the instructor who stated he believed that
he had adequately covered the errors with the trainees.,

12-2.5.1. Conclusion. 'he effectiveness of the respirator requalification session
conducted in the plant was degraded by adverse noise and lighting conditions, the
absence of a seating area or a raised position for the instructor, and distractions
in the area. The advantages of conducting the lesson and requalification in the9

plant may have been outweighed by the disadvantages discussed.

12-2.5.1. Recommendation. Conduct classes in an environment conducive to learning.
Use a second instructor or a videotape demonstration to preclude having a single
instructor continuing to instruct while wearing a respirator mask. Alternatively,

.a single instructor could use a trainee to demonstrate donning the respirator,,

O ''*vi"9 '"' '""r"c' ' 'r** ' ' '' '"d ' a i"' "' "*v '''**"'' ' '"' 9''''' "-
Conduct individual qualification or requalification checkoffs in life support equip-
ment such as respirators. Each individual should demonstrate positively and indi-
vidually his performance to the complete satisfaction of the instructor. A group
demonstration leaves much to be desired.

12-2.6. RadCon Technicians Observed Performing Procedures.

12-2.6.1. Finding. In order to assess the effectiveness of RadCon training, RadCon
spaces and activities were observed. The activities included the performance of'

j work functions by six RadCon technicians who were either selected by their foreman
on an as-available basis or were observed on the job during a plant tour. The

i spaces and activities observed included:

a. Main RadCon Laboratory. This area was visited and observed to be well
organized and clean. The personnel performing RadCon operations in the
laboratory were observed to be alert, well-trained and conscientious

i concerning their tasks.
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(3V b. Area Swiping for Surface Contamination Followed by Counting the Swipes in
the Laboratory. A RadCon Technician "C" was observed performing On area
swipe survey. The technician had been qualified as a "C" for one week.
In his swipe survey, he worked methodically. He was serious and intent
on performing the task exactly in accordance with the procedure. All of

his observed actions were in accordance with sound RadCon practices. In
counting the swipes, he again was orderly and precise. He conducted
frisking procedures correctly on departing the counting area.

c. Gas Sampling of the Reactor Containment Building. The same RadCon tech-
nician "C" was asked to do a gas sampling of the reactor containment
building. As it turned out, this particular technician had not yet per-
formed this procedure in his qualification program. However, his perform-
ance under the direct supervision of his foreman indicated a thorough
understanding of how a procedure should be used. He obtained the proce-
dure, reviewed it, and made copies of part of it to take to the sampling
apparatus. His actions were slow and it was obvious this was the first
time he had followed this particular procedure. Nonetheless, he was able

to see where he needed help and did not hesitate to request help. He kept
the shift supervisor in the control room apprised of his actions.

d. Roof Removal on Liquid Waste Solidification Room. This procedure was per-
formed by a RadCon technician "C". The procedure, described to the ob-
servers prior to the roof removal, was followed. Plastic covering was
used throughout the area involved. The technician swiped the area prior
to roof removal. He also used a remote type survey meter in accordance
with sound RadCon practice. The area CAM was operating. In addition,
the workers in the building were using a portable dose rate meter. Due

to the installation of a new roll-up door on a nearby building, there were
a large number of workers in the area. However, the technician was ob-
served to have the situation under control.

e. Main RadCon Check Point. This station was observed over a period of time.
The area was well organized with a minimum of paper on the table. Active
RWPs were at the sign-in table. The RadCon technician was observed to be

efficient in processing workers through the check point. The workers were

O
V
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'O not cwere tney were being observed. The RedCon tecrniciens used comneter
terminals to check personnel qualifications, verify exposures, and obtain
other data. A RadCon technician read and recorded each self-reading
dosimeter prior to issuing it. The dosimeters were read by a RadCon tech-
nician when the workers left the area. A technician checked workers to
insure that they were properly dressed in protective clothing. The hand

and foot monitor was used correctly by workers exiting from the controlled
area.

f. Worker Exiting the Primary Coolant Laboratory. A worker was oMerved asi

he lef t the primary coolant laboratory. He checked his protective cloth-
ing and placed it on a rack near the door. A survey meter (HP-210 probe)
was available at the laboratory door in accordance with sound RadCon prac-
tice. The worker used the HP-210 probe to check his shoes, hands, face,
neck, and head. These checks were made in an orderly manner. Dosimetery
items were checked on the meter for contamination.

g. Tent Containment Around the HEPA Filter Compression Area. A tent contain-
ment around the HEPA filter compression area had been set up. The com-

pression process was to prepare the filters for disposal. The tent us
,

substantial and well constructed. Local exhaust ventilators were used.
f Continuous air samples were being taken in the general work area adjacent

to the exhaust ventilation system. The area was properly posted; a step
off pad was in place and signs were appropriate.

h. General On-The-Job Observations of RadCon Practices. Overall, RadCon
technicians were observed to follow sound RadCon practices. Portable
survey meters were being used in work areas; area posting was current and
the signs were dated and signed. RWPs were complete and an ALARA assess-

ment was attached, if applicable. The RadCon technicians were cognizant
of RWPs snd were present at all active work areas to monitor the workers.
Area contamination control was good. Plastic floor covering was used.
Contaminated items were bagged in plastic and tied closed. Items leaving
a Radioactive Material Area (RMA) were checked by a RadCon technician.
Items which were classified clean were permitted to leave the area for
unrestricted use. High radiation areas were locked.

12-2.6.1. Conclusion. RadCon technicians observed closely followed prescribedO procedures and were well trained in the performance of their tasks.
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12-2.6.1. Recommendation. Continue to emphasize the importance of strict adherence
to procedures.

12-2.7. Examination Techniques.

12-2.7.1. Finding. Written, oral and practical factors examinations are used in
RadCon training. Written examinations are used in initial training and for some
sessions in cyclic training. Dral examinations are used for qualification and

requalification certification. These oral, written and practical examinations are
administered by the TMI RadCon Training Department. The written examinations are
kept in locked storage when not in use. Written qualification examinations are
under the cognizance of the Radiological Training Manager TMI-2. Examinees are

seated by chart and the examinations are closely proctored. Examinees are told
what materials they may have at written examinations. For oral examinations,

examinees have access to calculators and plant drawings,

a. Written Examinations. Questions used in the RadCon Respiratory Protection
requalification examination were reviewed. Questions written to cover
RadCon subjects in general employee training ana to meet objectives stated
in the NUS Health Physics Training Manual were also reviewed. All ques-
tions were analyzed in terms of sound test item writing practice.

A number of test items for RadCon Respiratory Protection requalification
.

| were not well constructed. Eleven out of the 30 multiple choice questions
'

had "all" or "none of the above" as a distractor and in each instance it
was the correct answer. One question was worth 40% of the examination
grade. The question asked the examinee to list all respirators used at

| TMI and the protection factors of each. Although the area questioned is
important, and partial scores were given in the fourteen parts, the an-
swers required memorization. This area could be tested in a job related

manner by asking which type respirator would be used under different con-
I ditions. If memorization of respirator information is a desired goal,

then the type question used satisfies that goal.

Questions written to cover RadCon subjects in general employee training
included easily guessed questions, questions which required memorization
of procedures and questions with inappropriate distractors.

12-15
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The test items being written for the NUS course exhibited sound test item,

I writing practices. Many of the items involved performing calculations or
explaining reasons. An example was explain why one survey instrument is
superior to another in a given situation.

b. Oral Examinations. Oral qualification boards for RadCon Technicians are
headed by the Radiological Training Manager TMI-2 assisted by two other
persons selected by him. Appointment to board membership is by individual
letter signed by the Manager Radiological Controls TMI-1.

The oral examination question bank was reviewed. The questions were writ-
ten on cards and each usage of the question was annotated with the date.
Many of the questions had been used numerous times while many others had
never been used. Because of a change of the requalification period from
one year to two years, very few questions showed usage in the previous
8-10 months.

Many questions dealt with injury or other unusual situations to verify
that the technician has the knowledge to respond properly under pressure.
Questions covering day-to-day situations were not included. No model
answers were provided.

12-2.7.1. Conclusion. Some test questions used in written RadCon technician exami-
nations, although they relate to the objectives, are generally not well constructed.

12-2.7.1. Recommendation. Provide additional training to RadCon training instruc-
tors in testing and evaluation including test item construction and analysis.

12-2.7.2. Conclusion. Oral ex2:ainations used in RadCon technician training should
cover day-to-day situations as well as injury and unusual situations. Criteria for

questions and answers have not been established for oral examinations used in RadCon

technician training.

12-2.7.2. Recommendation. Provide standard promptings and probes and model answers

for use in RadCon technician oral examinations. Include day-to-day situations in
oral examinations. Some suggested situations include:

a. Worker loses dosimeter

12-16
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b. TLD badge contaminated

c. Worker has contaminated face
d. Worker found smoking in RMA area-
e. Worker cuts or punctures hand in RMA area
f. Worker has contaminated personal clothing at exit
g. Survey instrument reads high due to contamination

,

12-2.8. RadCon Training Organizational Interfeces.

12-2.8.1. Finding. The division of responsibility between the TMI Training Depart-
ment and the TMI RadCon organization was observed to be different from the division

. of responsibility between the TMI Training Department and other departments using
i its training services. In addition, there are inconsistencies in the several or-

ganization charts and descriptions which set forth the responsibilities of the TMI
j Training Department and the TMI RadCon organization for RadCon training. Examples

of these differences and inconsistencies are discussed below.

O e. Tae respoasibiiities or co9aize"t dePert eat oeoers for aeeco" treiaimo
are set forth in the TMI document " Radiological Controls Personnel Train-
ing Program," Rev 0, 00/00/82 as follows:
(1) Manager RadCon TMI-1

(a) Administration of the initial written screening examination
for the selection of RadCon technicians.

(b) Certification of RadCon personnel by written and oral examina-
,

) tions as specified in RCP 1690.1.

(c) Administration of the Practical Factors program specified in
RCP 1690.1.

(2) Manager Plant Training TMI

(a) Ensure that the Training Department provides the training and
,

retraining programs required to qualify RadCon technicians and

| foremen and to maintain their qualifications in accordance with
the TMI-1 Radiation Protection Plan and RCP 1690.1.

(b) Under the Manager Plant Training TMI, the Supervisor Technician
Training and the Group Supervisor Radiological Controls Techni-
cian Training or designated Lead Instructor Radiological Con-
trols Technician Training have responsibilities for developing,
implementing, and evaluating the RadCon training programs.

12-17
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(3) Radiological Controls Training Manager
(a) Development and administration of the qualification pr cam

for RadCon technicians and foremen

(b) Certification of course content
(c) Certification of the instructors for the progcam
(d) Approval of examination question banks used within the programs
(e) Approval of all lesson plans for technical accuracy
(f) Maintenance of training records

In contrast to this division of responsibilities for RadCon training, the
division of responsibilities for the TMI-1 licensed reactor operator
training program is considerably different. The Manager Plant Operations
TMI-1 retains the responsibility to ensure that the overall level of

training of plant operators is satisfactory through the approval of pro-
gram content, schedules and administrative procedures. The TMI Training
Department is responsible for developing and implementing the program in
other respects,

b. Interviews conducted during the site visit identified a RadCon Training
Coordinator TMI-1 position which is presently filled by a radiological
engineer assigned to the TMI-1 RadCon Department. This position is not

shown on organization charts. The incumbent coordinates TMI-1 RadCon
training with the Radiological Training Manager TMI-2. The incumbent was

not present during the site visit to discuss his functions and responsi-
bilities.

c. A comparison of position titles indicated that the Radiological Controls
Training Manager position in TMI document " Radiological Controls Personnel
Training Program," Rev 0, 00/00/82 corresponds to the Radiological Train-
ing Manager TMI-2 position in the GPU Nuclear Radiological and Environ-

( mental Controls Division organization chart dated 5/01/82. This position

( is in fact responsible for RadCon training at TMI-1 and TMI-2, not just
TMI-2.

d. The TMI Training Department Administrative Manual states that RadCon
training is conducted under the direction of and coordinated with the

Radiological and Environmental Control Division.
e. The GPU Nuclear organization description includes among major functions

p of the Nuclear Assurance Division, " Develop and implement all necessary
U general employee, operator, technician, and management training programs."
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f. The Nuclear Assurance Division organization description, 3/01/82, includes
under major functions of the TMI-1 Technician Training Subsection, radio-
logical controls training. A note adds that this training is coordinated
with the Radiological and Environmental Controls Division.

g. TMI-1 RadCon training records are maintained by the TMI-1 RadCon Depart-
ment. In general, other training records are maintained by the TMI Train-
ing Department.

h. The GPU Nuclear organization description does not include a training
function among the major functions of the Radiological and Environmental
Controls Division.

i. The effectiveness of the present RadCon training arrangements and organi-
zation was discussed in interviews conducted during the site visit. There

was overall agreement that the present organization functions satisfac-
torily in conducting TMI-1 RadCon technician training. A general impres-
sion was gained from the interviews that the TMI Training Department now
has considerably more RadCon training expertise than at the time respon-
sibility for TMI-1 RadCon technician training was originally placed under

| / the TMI RadCon organization. Actions such as the recent agreement on the
standardization of lesson plans are bringing the two organizations closer
together on training matters.'

12-2.8.1. Conclusion. The TMI Training Department and TMI RadCon organizations
are conducting TMI-1 RadCon technician training satisfactorily. However, the

responsibilities and the organization for conducting this training are not clearly
defined.

12-2.8.1. Recommendation. Develop and promulgate a clearly defined description of
responsibilities, authorities, interfaces, and positions involved in TMI-1 RadCon

technician training.

12-2.8.2. Conclusion. The organization for conducting TMI-1 RadCon technician
training is different from the organization for conducting other training of TMI-1
personnel. The TMI RadCon organization exercises more detailed control over train-
ing of TMI-1 RadCon technicians than is exercised by other TMI organizations over

m the training of their personnel.
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12-2.8.2. Recommendation. Review the reasons for the present TMI-1 RadCon techni-
cian training organizational relationships. Determine if these reasons continue to
make the prasent arrangements necessary and desirable. Consider an objective of
assigning responsibility for TMI-1 RadCon technician initial training to the TMI
Training Department and responsibility for advanced and plant specific RadCon tech-
nician training to the RadCon organization.

12-2.9. Training Records.
4

12-2.9.1. Finding. A sample of TMI-1 Radeon Department training related files,
records, and procedures were reviewed and found to be in order with the following
exceptions:

a. Training files are not maintained in a uniform manner and a number are
incomplete. A major effort is in progress to correct this condition.
Requested information was readily retrieved from sample files which had

! been upgraded. This information was observed to be complete and accurate.

Q b. Some RadCon technician cyclic training is being missed and not made up as
required.

.
12-2.9.1. Conclusion. TMI-1 RadCon Department training files are being upgraded
and consolidated to make them complete and consistent.

-

12-2.9.1. Recommendation. Continue upgrading of TMI-1 RadCon Department training
files.

12-2.9.2. Conclusion. The requirement to make up missed cyclic RadCon technician
training including missed examinations is not being consistently enforced.

12-2.9.2. Recommendation. Consistently enforce the requirement to make up missed
cyclic RadCon technician training including missed examinations. Specify a time
period for making up missed training.

12-2.10. Training Facilities.

O
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I.

O 12-2.10.1. Finding. There are no RadCon laboratory training facilities at the
TMI Training Center. All laboratory training of TMI-1 RadCon technicians is accom-
plished at the main RadCon laboratory at the plant. This situation has an advantage
in that personnel are trained under actual plant conditions in the laboratory where
they will work as RadCon technicians. There are also the disadvantages of conflicts

'

with operational use of the laboratory and the distance from the classroom training
3 location. GPU Nuclear reported there are plans to provide a RadCon training labora-

tory at the TMI Training Center in an addition to be constructed about 1984 for the
replica simulhtor.

12-2.10.1. Conclusion. The requirement for RadCon training laboratory facilities
at the TMI Training Center is not firmly established at this time. Some basic

RadCon practical factor training can be accomplished at the TMI Training Center if
space can be provided for activities such as accomplishing respirator qualifica-
tions, cleaning up colored water spills, practicing use of monitoring equipment with

,

non-controlled sources, conducting mock surveys, and training in the use of protec-
tive clothing.

) .

.

'

12-2.10.1. Recommendation. Continue to review and evaluate requirements for pro-<

! viding RadCon training laboratory facilities at the TMI Training Center.
!

>

4

.
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