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EXCELLENCE - BUT STILL A LONG WAY TO GO!

Steven E. Jones, Jr.

ABSTRACT

In December of 1982, the Baltimore Gas and Electric Company
began a concerted effort to pursue INPO accreditation of five
training program areas. With the accreditation of the Radiation
Protection Technician and Chemistry Technician programs in
December 1984, Calveit Cliffs is in the enviable position of having
half of its programs accredited.

Our approach to accreditation was not unique, perhaps not
even unusual, but it was well planned and well executed. It
incorporated advice from other utilities and included firsthand
experience on two accreditation team visits. We structured the
project's organization to get the job done with minimal impact on
the actual training being conducted concurrently. Finally, we used
elements of our Quality Assurance Program's philosophy to docu-
ment findings during the self-evaluation and track their associated
corrective actions. Yet, to date, we have expended less than two
person years directly on this effort. But don't let me mislead you,
the transformation of training at Calvert Cliffs has taken longer
than two years and required a substantial commitment of people,
facilities and money.

With the unqualified support of management, improving the
quality of training was easy. The accreditation process became a
method to ensure we achieved improved performance and morale
through effective training. Not from the act of having been
accredited, but rather by improving the deficiencies we found during
the self-evaluation. This benefit was immediately reflected in other
programs as well, since the processes and standards used to develop
training material, certify instructors or evaluate training
effectiveness were used throughout all the training programs.

But with only half the programs accredited, that leaves the
other half still ahead - the job and task analysis, the materials
development, the program evaluations, and the inspections by INPO
and by the NRC. Unfortunately, the remaining programs are also
the more difficult. Additionally, the measure of excellence is
changing, partly because of INPO pressure and partly because of the
constant upgrade of our own standards resulting from periodic
evaluation. But whatever the reason, accreditation and reaccred-
itation of programs in the future will require satisfying higher
standards than the first time through. We still have a long way to
go!
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In May of 1982, INPO published their accreditation program for use by the

industry; in October of that same year, Calvert Cliffs committed to

participate in it. The approach we took used as many resources as we could

identify to help us successfully complete our initial accreditation efforts. Our

approach was certainly not unique, and perhaps not even unusual, but it was

well planned and successfully implemented. With the accrediting of our

Chemistry Technician and Radiation Protection Technician Training Programs

in December, Calvert CILfs now has five of the ten program areas accredited.

OUTSIDE ASSISTANCE

We did not unilaterally develop our method to conduct the self-evaluation,
nor did we attempt to interpret the accreditation criteria totally by ourselves.
Nor should you. In December 1982, when we really began to think seriously
about the self-evaluation, we found other utilities extremely helpful, especially
the Public Service Electric and Gas Company. They were ahead of us in their
accreditation efforts and a phone call to them always proved valuable. We also
spent a day in Salem talking with Denis Hansen and his staff. They were open
and frank about the method they had used to conduct the self-evaluation. As a
result, we were able to establish an accreditation project organization which
was small, and a method which was simple yet effective.

Our project also benefited from my participation on two accreditation
team visits to other plants. This experience provided me with the invaluable
opportunity to assess criteria interpretation and team visit thoroughness. I was
then able to factor this experience into our self-evaluation. The visits also
helped me structure our report to ensure it contained a complete description of
the program so that it would be most helpful to the accreditation team
members. But, just as important, I was able to closely examine the training
conducted at two other plants and factor their strength into my programs. I
highly recommend volunteering for one of these teams.
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Finally, INPO assisted our efforts by visiting the plant soon after our

project began. They reviewed our methods and recommended changes where

they saw potential for an incomplete evaluation.

In many ways, the accreditation project at Calvert Cliffs has been an

industry effort; so should yours. But regardless of the amount of help you

receive, the brunt of the work will of course be yours. Depending on the initial

condition of your programs, the effort to correct identified deficiencies can be

minimal or staggering. But in either case, the accreditation process is an

excellent method to ensure that the effectiveness of a training program is

improved - if you're provided with adequate management support.

MANAGEMENT SUPPORT

At Baltimore Gas and Electric

At Calvert Cliffs, I was fortunate to have the support of management. In

fact, if I compare the status of training in mid-1979 to today, the difference is

dramatic:

- Then my staff consisted of only three full time instructors. Today, the

Calvert Cliffs Training Staff numbers 26 instructors and 16 super-

visory, support, and clerical personnel.

- In mid-1979, training was conducted in three small classrooms and we

worked in one overcrowded office. Today, we use a 30,000 sq. ft.

training center, with nine classrooms, four training laboratories, a

control room simulator, and adequate office space for the entire

training staff.

Industry-Wide

This transformation of training is by no means limited to Calvert Cliffs.

All over the country other plants are also experiencing this change. Hardly a

week goes by without at least one question on "Nuclear Network" about

staffing, facilities or budget. This new found priority for Training is, at least in

part, the result of the interest that the Nuclear Utility Management and Human

Resources Committee, NUMARC, took in the proposed revisions to 10CFR50

and 10CFR55. And because training enjoys such high level attention, manage-
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ment commitment to training and the accreditation process has never bepn
stronger. So, use the accreditation process as a very visible tool to achieve the
excellence in training we are striving for.

USING THE PROCESS

Excellence in training requires that we properly train personnel to do

their jobs and that we analyze and correct weaknesses in the training programs

identified by degraded performance. To ensure that you properly use the

accreditation process to achieve excellence in training, you first have to ensure

that you establish the proper goal, and it is not to become accredited! Rather,

it is to have capable, properly trained people performing the job who do not

make mistakes related to their training.

Evaluation

Whether you're developing a program from scratch or strengthening an
existing one, an objective and thorough evaluation phase is the key. INPO
wrote it into their accreditation process in three areas:

- The Self-Evaluation;

- The Accreditation Team Visit; and

- As the final criterion in the Development and Implementation Criteria.

So, throughout the accreditation process ensure that your evaluation

techniques are strong and that you follow through on identified weaknesses.

Treat each evaluation formally. Require the results to be documented. Include

objective on-the-job observations of personnel performance in each

evaluation. And finally, involve the line supervision and technical staff as

integral members of each evaluation team.

PROGRAM OWNERSHIP

At BG&E, the line supervisor is responsible for the performance of the

people who report to him or to her. This responsibility is unqualified, that is to

say, even if improperly trained - it's still the responsibility of the line

supervisor. Therefore, it's the supervisor that approves training program
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content and has the ultimate say on training matters - not me. I agree with and
whole-heartedly support this philosophy. Any training program to be effective,
and therefore to be excellent, must have the support of the first-line
supervisor. That person must concur with what is suppose to be taught and
have confidence in the manner in which it is being taught.

CONCLUSION

The accreditation process provides a sound mechanism to evaluate and

improve training in our industry. When effective training, using a systematic

training process, is established as your goal, than accreditation is a natural by-

product.

Certainly for those who still have the entire accreditation project ahead

of them, but even for those of us who have managed to get some programs

accredited, excellence will require a concerted effort and a commitment of

substantial resources. (To date that commitment at BG&E is nearly $21M.)

But it's a commitment that is necessary to improve our industry's performance

and the perception of our capability by our regulators, legislators and the

public.
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THE CHALLENGES AND RESPONSIBILITIES
OF INPO ACCREDITATION

Philip N. McCullough

ABSTRACT

The nuclear power industry is faced with both challenges
and responsibilities as it strives to meet its commitment to
achieve the accreditation of training programs. These chal-
lenges include getting programs ready for accreditation,
improving training, and achieving excellence in the industry.
While the achievement of accreditation requires resources and
commitments the rewards will be beneficial for both individual
utilities and the industry as a whole.

INTRODUCTION

The nuclear power industry has made some impressive

advances in the two years since the Fifth Symposium. Training

department staffs have increased in size and ability, many new

simulators have come on line, and many training programs have

been expanded to emphasize job-related skills- Two years ago,

the INPO accreditation program was very much in its infancy.

At that time, only three utilities had completed self-

evaluation reports. Today half the utilities have filed one or

more self-evaluation reports, and all utilities have started

the self-evaluation process. Two years ago no training program

had been awarded accreditation, now more than 30 programs have

achieved accreditation.
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Today I want to inform you where we are as an industry

with respect to accreditation by discussing the challenges and

responsibilities that face us as we strive to achieve accredi-

tation at each and every plant site. Accreditation can only be

executed through the efforts of people, because accreditation

like training is a "people process."

In 1982, INPO issued the document titled The Accreditation

of Training in the Nuclear Power Industry, and the industry

initiated its commitment to achieve accreditation of operations

and technical training. This includes both initial training

and continuing training for operator personnel, both non-

licensed and licensed, and technical personnel in instrumenta-

tion, radiological protection, chemistry, and electrical and

mechanical maintenance. A change to the accreditation criteria

and procedures sarlier this year separated the operations area

into three distinct training programs (non-licensed operator,

reactor operator, and senior reactor operator/shift supervi-

sor). Licensed operator requalification training is now cov-

ered separately under reactor operator training and under

senior reactor operator training. Shift technical advisor

training and technical training of technical staff and managers

complete the list of programs.

All utilities with operating plants have committed to have

these ten training programs ready for accreditation by the end

of 1986. The goal set for NTOL and construction plants is two

years after fuel load for these programs. "Ready for accred-

itation" means that all accreditation objectives are being met

and a final self-evaluation report has been forwarded to

INPO. The receipt by INPO of the self-evaluation report trig-

gers the accreditation team visit.
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All of the 44 utilities with operating plants have submit-

ted schedules for accreditation that show them having their

programs ready for accreditation by the end of 1986. As you

can imagine, the number of reports scheduled for completion

dramatically increases during the remainder of 1985 through

1986. On the average, self-evaluation reports covering about

55 programs are due each quarter, with the peak coming during

the final quarter of 1986 when reports covering 120 programs

are expected.

There are three challenges that I want to present to

you. The first one concerns staying on schedule for accredita-

tion. The second challenge is to use accreditation to

strengthen and sustain nuclear power training. And the final

challenge is to make accreditation a positive force in

achieving excellence in the industry. With these challenges

come responsibilities that we must accept.

STAYING ON SCHEDULE

Our first challenge is staying on schedule for

accreditation.

It is extremely important for utilities to review their

efforts to stay on or better their schedules, or there will be

a backlog of self-evaluation reports and team visits. As long

as utilities stay on schedule, INPO will be able to support the

schedules and support the industry in meeting its commitment.
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Even though the INPO accreditation staff has more than

doubled this past year and we can draw on other INPO depart-

ments for personnel, the success of meeting the commitment is

dependent on utility resources in the form of peer evalu-

ators. The use of utility peer evaluators on INPO

accreditation teams has proven to be extremely effective for

the utility as well as INPO. The utility peer evaluator gains

valuable insights on training methods and knowledge of

accreditation criteria. We use peer evaluators of all types

and backgrounds. Some peer evaluators have program development

expertise while others have technical backgrounds in the pro-

gram being reviewed. All of them bring an important utility

perspective to the team.

Further, the acceptance and credibility of the INPO

accreditation team afe enhanced by the peer evaluators. At the

present time we have a pool of peer evaluators numbering about

1f50 individuals. To complement the INPO staff on the review

teams, there are usually four peer evaluators assigned for each

team for one week at a time. Approximately 35 visits are

planned from now through the end of 1985 to meet this year's

schedule. Simple arithmetic shows that every utility will feel

the impact of this activity to meet our need for 140 evaluator

man-weeks.

Another point that I want to make concerning the schedules

is the urgency to tackle the accreditation of craft training

programs. While operator training has received the initial

emphasis regarding accreditation, it is imperative to examine

the adequacy of your craft training programs now so as to meet

the deadline by the end of 1986. It is probably no surprise

that throughout the industry the craft training programs in

general have lagged behind in development. However, because
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craft training is more straightforward, and the job may be less

complex than the operator's, these programs may be easier to

develop and thereby achieve accreditation. Also, utilities

will be able to apply the lessons learned in the accreditation

of operator programs to the development of craft training.

However, please uo not wait until you have the operator

programs accredited before starting work on the craft and

technical training programs. This will only cause a delay for

the industry in meeting its commitment.

Some of you may be saying "There is no way I can get this

accomplished on my own." Inherent in this first challenge to

stay on schedule is our responsibility to share information

with cdch other about accreditation and training.

The peer evaluator program that I have briefly covered is

one aspect of this sharing activity. To facilitate sharing

information about accreditation, INPO assigns peer evaluators

to accreditation teams prior to their home utility receiving a

team visit. In addition to learning how the team functions,

the peer will gain a better understanding of the accreditation

criteria and how they are interpreted. Information exchange

also comes from the interchange among the peers representing

different utilities, the INPO staff who have visited many

sites, and the utility training staff being visited. Some peer

evaluators even go home with suitcases full of materials

provided by the visited plant. Besides exchanging information

about existing programs, new ideas have also been generated

about hc/rf to improve training.
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How many times have we heard or used the phrase "let*s not

re-invent the wheel". I strongly urge you to share your pro-

grams and program accomplishments with each other. As an

example, if a number of utilities are working independent of

each other to develop craft programs, they are only lengthening

the time to eventually get those programs accredited.

So where do you start? I cannot think of a better time or

place than today, right here at this conference. You have a

responsibility to follow up on the contacts you make that may

give you the information or materials you need to be that much

closer to accreditation.

You should not hesitate to contact the INPO staff. Each

utility has an INPO staff member who is your accreditation

coordinator. He can provide assistance and utility contacts

that address specific problems. If you need a good chemistry

training program, effective qualification cards, or a manpower

planning document, for example, we can help you locate these.

A number of utilities have already informed us that they are

willing to lend out materials. This is the kind of support

that is needed.

Another responsibility that comes with the first challenge

of staying on schedule is to be totally informed about your

progress toward accreditation and to keep utility management

informed.

No training manager or instructor can complete the self-

evaluation on his own. You will depend on others; it must be a

team effort. After the training manager knows the status, it

is crucial that utility management be kept informed. At the

INPO Chief Executive Officers Workshop this past November, it

was stressed that someone close to senior management needs to

be informed as to the utility's progress toward accreditation.
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Now let me explain what you need to know and what you

should keep upper management informed of.

First is the scheduled date for forwarding the final self-

evaluation report to INPO. It is extremely important that the

schedule be maintained or accelerated as we set up team visits

based on these schedules.

An integral part of being totally informed about your

status in accreditation is to determine the progress of the

self-evaluation process. Remember, the self-evaluation is not

just the report filed with INPO. It is the process by which

each utility measures its training against the INPO accredita-

tion criteria and identifies and takerf. action to correct any
f

deficiencies. As most of you know, t«,is is not an overnight

activity. It demands resources and commitment. The resources

mu3t be available not just for the conduct of the self-

evaluation but also to take the corrective actions. Tied to

the corrective actions is the plan to accomplish them. Do you

have an action plan that will use your resources to meet your

scheduled date for submitting the self-evaluation report? Is

management kept up-to-date on progress of the action plan and

informed as to additional resource needs?

An important milestone in the self-evaluation phase is

transmitting a draft report to INPO for review. This is not

required, but we strongly encourage it. By INPO staff

reviewing the draft report, we can guide you toward a better

product for a final self-evaluation report. This is important

because the self-evaluation report serves as the application

for accreditation and the basis of the review by the

accreditation team.
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Upper management should be asked to forward the final

self-evaluation report to INPO. This can strengthen their

commitment and keep them totally informed during this crucial

stage.

IMPROVING TRAINING

The second challenge I present to you is to use the

accreditation process to strengthen and sustain nuclear power

training not just at your individual utility but industrywide.

INPO accreditation is a three-phase process. First, the

utility self-evaluation; second, the INPO accreditation team

evaluation; and third, the INPO Accrediting Board decision.

The result of this process is the improvement of training.

This is not a new objective. I bet the topic of how to improve

training has been discussed at every symposium. INPO

accreditation is an important part of the self-improvement

concept of the individual utility and the total industry.

Accreditation's function, intention, and legitimate use is to

stimulate and improve training.

The responsibility inherent in this challenge is to con-

duct the most complete self-evaluation possible.

The improvement of training begins during the self-

evaluation when the corrective actions are taken. The self-

evaluation is the most important part of the entire accredita-

tion process. The advantages to be gained by a thorough and

exhaustive self-evaluation are probably obvious. For example,

why wait until the accreditation team comes on site to identify

a weakness and correct it. The results of effective program

evaluation efforts that identify weaknesses is a major step
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toward accreditation. The complement to this is the commitment

to take corrective action.

This commitment to the self-evaluation must come at all

levels of management. The commitment is not just in providing

resources in the form of man hours or dollars but a support of

accreditation from the top levels of management.

Involvement is a form of commitment. I mentioned earlier

the ic'ea o. eed to know" expressed to utility CEOs. We

highly recommend that the self-evaluation be more than just a

training exercise but that plant and corporate personnel are

involved at some point - especially the review and approval of

the final 3elf-evaluation report. Involvement merely as a form

of busy work is self-defeating. The involvement must be

constructive and creative or it will have little value.

Awareness is another form of commitment during the self-

evaluation. Not everybody can be involved in the self-

evaluation but everybody should be aware. The entire plant

staff should be aware that something is going on that has mean-

ing and importance for the plant, not just the training depart-

ment.

Accreditation relies heavily on trust and good faith in

the integrity of the training and plant staff, and the key word

is candor. There is the need for openness in conducting the

self-evaluation and when writing the report. This openness

also is important during the on site evaluation. Being candid

and cooperative with the accreditation team can only be benefi-

cial. Access to lesson plans and records should be easy to

provide. Even ensuring the availability of staff during the

visit is not difficult.
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We believe that accreditation is a joint effort of INPO,

representing the industry, aad the individual utility working

together. For example, during the team visit we hold daily

debriefs with plant and training staff so that they can help us

find additional information that may have been overlooked. I

believe that the growing credibility of accreditation is a

direct result of this open and candid approach.

ACHIEVING EXCELLENCE

The final challange I want to leave you with is to make

accreditation a positive and contributing force to achieve

excellence in the nuclear power industry.

As you know, the NRC decided last fall to suspend its

plans for rulemaking in the area of training for at least two

years. The NRC recognized the initiative and progress made as

a result of the industry's commitment to INPO accreditation.

Now we must live up to this commitment and make INPO

accreditation a "roaring" success.

The responsibility inherent in this challenge is to show

the NRC, and the public in general, that the industry is

capable of self-improvement without regulation.

What better place than training and accreditation to prove

the'industry's commitment to self-improvement using INPO as the

vehicle. Training is very important to the successful

operation of nuclear power plants. The development of job-

related training that is being systematically developed and

improved is a key to successful employee performance and the

plant's performance. The training you want at your plant is

probably the training that can be accredited. Remember,
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accreditation is a formal recognition that you have put in

place good training programs that will produce competent

personnel to perform their jobs.

The extent to which you accept and fulfil the responsibil-

ity inherent in the accreditation process measures your concern

for achieving excellence.

Few privileges come without obligations. The privilege we

have to improve nuclear training without regulation carries the

obligation to strive for excellence. I believe the full use of

accreditation and every aspect of the accreditation process are

the means to that end.
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HOW ACCREDITATION CAN HELP
ACHIEVE EXCELLENCE IN TRAINING

PROGRAMS

R. E. Jackson
J. R. Waid

ABSTRACT

At Arkansas Nuclear One we believe that the
accreditation process is one mechanism by which a
utility can achieve excellence. If a utility is
striving for excellence in its training program
three benefits can be gained from using the accred-
itation process: the utility can compare, build and
evaluate against set standards, the utility can bet-
ter define staffing and resource requirements, and
the utility should be able to see measurable improve-
ments after completing the process.

EXCELLENCE HAS BEEN DEFINED AS "BEING SUPERIOR TO OR STANDING ABOVE

OTHERS IN SOME QUALITY OR POSITION". At Arkansas Nuclear One we believe

that the accreditation process is one mechanism by which a utility can

achieve excellence. The accreditation process, like any other evaluation

mechanism, can be as effective or ineffective as a utility desires it to

be. If a utility believes that accreditation will be a burden and drain

on its resources without any benefits in return, then it probably will be.

On the other hand, if a utility becomes involved with the accreditation

process, believes it to be useful and is committed to an effective train-

ing program then its programs will progress toward excellence.

If a utility is seeking excellence in its program, three major

benefits can be gained from the accreditation process.

First, by participating in the accreditation process, the utility

can compare, build and evaluate its training programs against standards

set for the nuclear industry. Let me give you an example. Currently at

ANO, licensed, non-licensed and operator requalification training programs

have been accredited. This has served a dual function for us; it has
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shown that our operator programs meets the nuclear industries standards

but more importantly, it has helped set standards and provide guidelines

for areas currently being developed at ANO such as Chemistry, Health Phy-

sics, Maintenance (I&C, Mechanical, Electrical), Shift Technical Advisors

and Manager/Technical Staff Training program. Since all of these areas

will be applying for accreditation in the near future, personnel involved

in the operation accreditation program have become a valuable resource in

the developmental efforts.

The second benefit that the accreditation process offers is by

helping the utility better define its staffing requirements and training

resources, such as training facilities, labs, models, equipment and

documentation requirements. By identifying its key weaknesses and strong

points with the accreditation process, the utility can better allocate and

improve its resources.

The final, and probably the most important, thing accreditation can

do in helping achieve excellence is the overall measurable improvement

seen in the programs after completing the process. A variety of changes

have been noted in our (ANO) operator training programs, as well as those

auas preparing to seek accreditation. Some improvements noted at ANO due

to its involvement with accreditation process are as follows:

0 By performing the self study in the operations training area,

several loose ends were identified and corrected, such as

insuring that the position task analysis data could be verified

thru each step to the lesson objective and from each lesson

objective back to the position task analysis data.

0 In the non-operator training areas, management commitments to

accreditation has helped expedite resources and firm commitments

to training. For example, all site personnel have been put on a

five shift training cycle (the normal day workers have been

divided into five groups within each section and assigned to one

of the five shift worker training cycles).
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In developing and validating each program, a systematic approach

to training was used. At ANO, we use a modified version of thr

Air Forces "Instructional System Development" process (ISD).

This process has better identified for both training personnel

and i-lant management the actual training needs of our programs.

The overall result has been better structured and quality pro-

grams, better utilization of personnel time in training and an

over all cost savings by eliminating unnecessary training.

Additionally, we feel that the accreditation process in conjunc-

tion with improved training has helped to improve plant perform-

ance, improve personnel attitudes, and help reduce the rate of

personnel turnover. We realize that training cannot take full

credit for each of these improvements; however, we do feel that

a commitment to excellence in training has played a significant

role.

In summary, by comparing training programs against industry stand-

ards, by defining staff requirements and training resources, and by making

improvement in existing training programs, the accreditation process can

be of major benefit to a utility, a utility that is committed to the real

meaning of Excellence.
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THE ACCREDIATION PROCESS AS AN IMPROVEMENT TECHNIQUE

Joseph A. Gonyeau, PE

Ralph E. Long, DIT

ABSTRACT

Northern States Power Company is seeking accreditation for its
Maintenance and Operations Training Programs for two nuclear plants.
This accreditation effort has created a need to review the purpose and
definition of accreditation and to proceed with a variety of changes.
The INPO standards and the public perception of the nuclear industry
require that the training must be at or near excellent.

The changes caused two major problems of what and how. The SER
process, involving all parties concerned, management and INPO, defined
what to change. How to change involved the management of change, a
vague process.

The changes made by NSP in their training programs are discussed
in concept. These changes involved facilities, programs, and staff.
The use of the Job Analysis to determine the Training Task. List (TTL)
and the Task Analysis to determine the necessary skills and knowledges
are discussed. Changes in the instructional process, which basically
were the implementation of a Systematic Approach to Training, are also
discussed.

The accreditation process itself has been a transition toward
excellence rather than a blessing of existing modes of operation.
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THE ACCREDITATION PROCESS

The term accreditation is relatively new in the nuclear

training field and its meaning is oi'ten misunderstood. The

Institute of Nuclear Power Operations (INPO) Accreditation

Process, while not the subject, should be reviewed before we

start.

Accreditation

Accreditation as it relates to education and thus to

training is defined by Webster as:

"To vouch for officially; to certify as of a

prescribed standard; as an accredited college."

THE INSTITUTE'S STANDARDS

In the case of nuclear training, the prescribed standards

for accreditation are those of the Institute of Nuclear Power

Operations (INPO). The purpose of these standards, as

developed by INPO, is; to assure the Nuclear Regulatory Com-

mission, and thus the public sector of the USA, that the

training conducted for nuclear power generating plants is

adequate. Considering the post TMI public's perception of

the industry, adequate means excellent. Because of its in-

dustrial and public importance, this standard for training of

nuclear plant personnel is intended to establish the stand-

ards of excellence rather than merely accepting the

status quo. If the standards are to be credible and meaning-

ful, they must be exemplary.
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Required Changes

Because these standards are not: based on the status quo

or what is being done by mostj but what should be done,

changes are generally needed in training programs if they are

to be accredited. The impact of these exemplary standards of

accreditation became evident to Northern States Power (NSP)

Company when it started the accreditation process for Opera-

tions, Electrical Maintenance, and Mechanical Maintenance

training for its Monticello and Prairie Island Nuclear Gener-

ating Plants. The subject of changes can be treated from two

directions. This paper will discuss—

Problem Number One: What to Change, and

Problem Number Two: How to Change.

This discussion will be followed by a review of major

changes made by NSP in its striving to reach excellence in

training and thus achieve accreditation of its training

program.

Problem Number One: What to Change

To become accredited, one must first determine how well

the standards are met, but because the standards are ideal-

istic, some changes will almost always be necessary. Changes

required to meet the standards become evident through Self-

Evaluation, Management assessments, and insight gained

through INPO Assist visits.
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Self-Evaluation

The traditional Self-Evaluation Report (SER) consisted of

a review against the INPO Guidelines. The SER was developed

with vast input from instructors, supervisors, superinten-

dents, and the manager of the training programs. Plant

personnel and management had input and were given the

opportunity to comment during the development of the document.

Management

Management, itself, can determine some of the changes

required for the certification of training programs. Through

independent study of the standards and attendance at workshops

on accreditation, and consideration of other utilities'

efforts, management can define some of the deficiencies of

its own programs. Training and Plant management did define

deficiencies or needs for change in the NSP Training Program.

INPO Assist Visit

The assist visits by INPO staff can be instrumental in

helping the instructional staff, management, and plant

supervision and specialists understand the changes needed if

the training programs are to be accredited. Northern States

Power Company (NSP) has received three assist visits for the

two plants. Some of the insights provided by the INPO

accreditation reviewers were very beneficial.

Problem Number Two: How to Changes

A significant problem of accreditation is—"How can the

changes necessary for accreditation be developed and

implemented?" This statement sounds simple and basic.
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However, once an organization is deeply involved in the

accreditation process, these changes can have a great impact

if the changes are to be effective and not disruptive. A

checklist of items needing possible improvement is attached

as Figures la-lc.

People and Change

Accreditation is a TEAM project. The team - plant and

training - must demonstrate their composite ability to

implement and maintain performance based training programs,

which meet the standards of INPO if the programs are to

become excellent or accredited. People involved with the

accreditation process seem to demonstrate one of two definite

traits. One trait is hate of or a strong resistance to

change. The second trait is love or welcoming of innovation

and change. A management problem of accreditation is to

discourage the resistance to change and to promote the

concept of innovation and change as a vehicle which will aid

the transition toward excellence.

The concept that an outside organization is saying that

a person or organization's work is inadequate is threatening

to many people. This is particularly true when the person

and/or organization believes that they have been successful.

Management must demonstrate that change is not a threat, but

a way to provide better or more excellent training.

The Changes

The changes which NSP determined through Self-Evaluation,

Management Assessment, and/or by insight gained from iNPO

Assist Visits are of three categories. These categories—

facilities, program curricula, and staff are discussed

separately.
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Facility Changes

The SER identified few problems in the area of the

equipment and facilities. Generally these problems were

eliminated because management supported the accreditation

effort and provided adequate funding for building new

facilities, purchasing equipment, and remodeling older

facilities. Replacement of older functional physical

facilities was deemed imprudent and impractical. New plant

operations training facilities were built in 1982. Simula-

tors were installed in 1984. Maintenance training facilities

are located at an older fossil facility and have been exten-

sively remodeled and expanded.

Program Curriculum Changes

As a result of the job and task analysis, it was found

that the curricula for the training programs were not

including all tasks of a job. This could be attributed to

the fact that the programs had been developed in the tradi-

tional manner where the instructor is the sole subject matter

expert and determines course content based largely on opinion,

experience, and system history. The guidelines required that

the courses be performance based and include roost tasks

performed by a job position.

Because NSP uses four mechanical maintenance crafts

rather than maintenance mechanics, a Job Analysis was

conducted to determine which of the mechanical maintenance

tasks were performed by a specific craft or classification.

Job Analyses were also conducted for electrical maintenance,

non-licensed operators, and licensed operators. These

studies were conducted at both plants using sample

populations in each trade area.
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The Job Analysis was evaluated by instructional develop-

ment staff, instructional delivery staff, and plant supervi-

sion to determine which tasks require training. A Task

Training List (TTL) was developed and correlated to the

existing curriculum. This correlation involved deciding what

task specific information a lesson included or where a task

was taught. The correlation also considered the OJT and sim-

ulator training provided for the task. The results were that

training was not provided for some tasks. Course Outlines

were modified to include the necessary content. New lessons

were designed, developed, and implemented.

A significant problem identified was the lack of Mainten-

ance OJT performance lists. OJT performance lists will be

available for the evaluation and documentation of a worker's

progress in qualifying for a task before actually doing the

task alone. The inclusion of all tasks on the TTL, develop-

ment of the OJT Performance Lists and training of the OJT

trainers (maintenance and operation work force) are expected

to aid in our quest for more excellent training programs.

Evaluation is an integral part of the Systems Approach to

Training. Evaluation determines the success of training

programs—thus development and implementation of an evaluation

program is necessary. This program was designed by an educa-

tion evaluation consultant and modified through input from

instructors, management, and the INPO Assist Visit personnel.

This change in the evaluation process includes an end-of-

course trainee evaluation, evaluation of trainee attitudes of

courses and instructors, review of the supervisor's opinions

of the trainee's ability improvement, and measurement of

trainee performance on the job. This effort is in the pro-

cess of implementation and is expected to help in the search

for excellence in training of our plants' personnel.
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A Task Analysis has been started and will be continued

for those tasks on the TTL. This project will identify the

skills and knowledges required by NSP personnel to operate

the nuclear generating plants. Knowing what skills and

knowledges are needed for the performance of tasks on the

TTL will contribute toward the excellence of the training.

In the future, the curriculum will be compared to the

taxonomy skills and knowledges as identified by the Task

Analysis. This step will assure that the training materials

do actually contain those essential skills and knowledges.

Inclusion of skills and knowledges essential to performance

of tasks on the TTL will aid the effort of excellence in

training programs.

Because revisions will occur in procedures and

specifications, it is essential that provisions be made to

include the necessary skills and knowledges of the

revision. A procedure has been developed to assure that

these changes will be incorporated into the training

programs.

Instructor Training Changes

At the start of the accreditation process, less than

one-half of the instructional staff had formal training in

instructional skills. Before the accreditation visit,

planned for the spring of 1985, all instructors will be

initially certified and all but very new instructors will be

Advanced Instructor qualified in accordance with INPO

standards. Trained instructors should contribute toward

excellence in the training programs.



II.5.9

Summary

These changes have thus far caused improvements and as

the various projects progress, it is expected that the

quality of training provided by the NSP Production Training

and Plant Organizations, as measured against the INPO

standards, will continually rise close to excellence.
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INTO ACCREDITATION LIST FDR BER II Prairie Island Training Center
Expected Completion Dates

MfiTRIX

Task-approval NLO

Task Training List NLD

Lesson Plans NLO

OJT check offs NLO

Simulator NLO

OJT CHECK OFFS

• Review Task List NLO

Complete Checkoffs NLO

Check Perf Stds NLO
for Quality

Plant approval NLO

-ESSON PLANS - Prairie Island Training

List of all Lesson Plans by Program

Learning objectives-exist ( quality

Materials / Outline

Supporting Materials(References)

Review Task Analysis to LP

Examinations

Review Exa» against LO

Bi?vieM Exa* to LP content

Exam Key

Review ?s for clarity

Modifications

LO

LO

LO

LO

LO

LO

LO

LO

LO

Center

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

PI

Int

Int

Int

Int

Int

Int

Int

Int

Int

Int

Int

Rprmn

Rorun

Rpran

RDHM

Roran

Rprum

Rorun

Rprrni

Rpran

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

NLD-Cont

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

.Rgr

Ror

Rgr

. Rgi-

Rgr

Ror

Ror

. Rgr

Ror

LO

LO

LO

LO

LO

LO

LO

LO

Lfl

LO

LO

Hldr

Uldr

Hldr

Uldr

Uldr

Uldr

Uldr

Uldr

Uldr

Req_

Req

Req_

Req

Req

Req

Req

Req

Req

Req

Req

Mchnst

Mchnst

Mchnst

Mchnst

Mchrist

Mchnst

Mchnst

Mchnst

Kchnst

Elct

Elct

Elct

Elct

Elct

Elct

Elct '

Elct

Elct

Sys/Mtce

Sys/Mtce

Svs/Mtce

Sys/Mtce

Sys/Mtce

Sys/Mtce

Sys/Mtce

Sys/Mtce

Sys/Mtce

Svs/Mtce

Sys/Mtce

Figure la, Checklist of Items Needing Possible Improvenent
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COURSE OUTLINES

Describes the progran

Include Lessons of Program

Includes Objectives

Quality Check of Objectives

Includes Program Jontent Outline

Schedule -Attached or included

PI

PI

PI

PI

PI

PI

Int

Int

Int

Int

Int

Int

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

NLO-Cont

. Req_

. L0_

LO

SIMULATOR DRILLS/EXERCISES

Learning Objectives NLO LO,

Outline NLO LO.

Evaluation Tool ICO LO

LESSON PLANS - Riverside Training Center

. Eys/Ktce_

. Sys/Mtce

. Sys/Ktce_

. Eys/!1tce_

. Sys/!ttce_

Sys/Mtce_

List of all Lesson Plans by Program Rprun

Learning objectives-exist t quality Rprtin

Materials / Outline

Supporting KaterialslReferences)

Review Job/Task Analysis to LP

ExaMinations

feviett Exam against LO

Review Exam to LP content

Review ?s for clarity

Exam Key

Modifications

Rerun

Rpran

RDrrjn

Rormn

Roflim

RDrmn

RDrun

Rerun

Rornn

Rqr

Rqr

Rnr

Rnr

Rnr

Rar

Rnr

Rnr

Ror

Roi'

Rnr

Uldr

Wldr

Uldr

Uldr

Uldr

Uldr

Uldr

Uldr

Uldr

Hid.-

Uldr

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Figure tb, Checklist of Items Needing Possible Improvement (continued)
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Describes the program

Intl'idf- lP5?r<ns of Progr.w

Includes Objectives

Quality Review of Objectives

Includes Progra« Content Outline

Schedule -Rttached or included

SIMULOTOB Drills/Exercises/SHOPS

Learnina Obiectives NLO

Outline NLO

Evaluation Tool NLO

Continuing Training of Crafts

Continuing Training of Instructors Program

Evaluatiwi-fldoption of formal program

with feedback.

Rpr'mn

Rpfmn

RDran

Rprmn

Itorm

Rprfiin

Rprnn

Rprsin

Rprnn

Rprun

Self Evaluation Review Update-Prairie Island

Rgr

Rgr_

Rgr.

Rgr

Rgr

Rgr

Rgr

Rar

Rpr

Rar

Uldr

Uldr

Uldr

Hldr

Uldr

Wldr

Uldr

Wldr

Hldr

Uldr

Nchnst

Nchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Mchnst

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Elct

Figure lc, Checklist of Items Needing Possible Improvement (continued!
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WHAT'S MOST WORTH DOING:
THE TRAINING MANAGER'S DILEMNA

William G. Ward

ABSTRACT

The management of a training function is enough like other
management jobs that there is l i t t le reason for me to dwell
here on the needed skills of communication, planning, staffing,
budgeting, controlling, and so on. Those can be learned almost
anywhere. On the other side, the management of a training
function is enough different that having just those skills wi l l
never be sufficient to accomplish even a mediocre job as a
training manager. It is upon those elements of difference that
I wi l l concentrate the thrust of this presentation.

I shall attempt to accomplish the expression of those
differences by relating to you my personal view, philosophy,
of training and tying that view to why and how I decide what is
most worth doing with my own energies as a training manager.

! trust i t is apparent that I can only reflect what I have
experienced in just over four years at Susquehanna. The use of
the information I wi l l present is limited, and you should take
the precaution of a complete filtering and analysis of my
comments. I view this as similar to a case study; one person's
work, mine, with all of the usual risks of reviewing one
person's efforts.
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WHAT'S MOST WORTH DOING
THE TRAINING MANAGER'S DILEMMA

William 6. Ward

PHILOSOPHY TO PRACTICE

In the day-to-day operations of a nuclear training facil ity, there are

many opportunities in which to invest your efforts. Some are driven by

outside forces. [Slide * 1 ; Four stick figures with hardhats labeled INPO,

NRC, V-P, and TRAINING; all handing papers to TRAINING.]

Others are driven by inside forces. [Slide *2 : Stick figure of TRAINING

hiding behind a desk with labeled arrows coming at him; Union Grievance,

Out of Paper Towels, Simulator Down, Training Records Lost, Consultants

Quit]

Then, there are the things we bring on ourselves because of our own

interests and backgrounds. [Slides *3-8: Simulator fidelity, plant equip-

ment, classroom instruction, new equipment, and helping people out.]

And, of course, there are the things we have been burned-on! [Slides

*9-15: Student Records, Procedure Updates, License Applications, Test

Validity, Contracts, Industry Events, and Public Relations.]
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There are many other items which occur during day-to-day work and

crises, which we as an industry perpetuate upon ourselves. But, the

flavor, environment, of confusion over priorities for work is represented.

I think it is easy to get side-tracked, hard to decide what is most worth

doing, and difficult to explain to people why your efforts are going in a

specific direction. Yet, success requires control and direction.

In deciding what I am going to do, exists the prework of deciding who is

going to make what kind of decisions in the training organization.

Deciding who can make decisions in designated areas, and the evolving

growth and autonomy of the staff may be the most important thing a

training manager accomplishes. [Slide* 16: DECIDING WHO DECIDES;

Slide *I7: DECIDING LEVEL OF AUTONOMY.] Those are MOST WORTH

DOING.

I think that the risks involved in autonomous decision-making in a

regulatory environment are reduced by phasing people into decision-

making from a "report~do--report" stage to "do—report" stage. [Slide

*18: "REPORT--DO--REPORT"; Sl ide* 19: "DO-RETORT."] This simplifies

management, causes subordinate growth, and maintains communication.

Next, and here is the thrust of my presentation of WHAT'S MOST WORTH

DOING, is the foundation from which or "for which" I make my decisions.
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You know there are rarely times when anyone wants your decision on

something black and white. Take procedural questions; those are usually

requests for exceptions to rules or a broadening of interpretation.

Generally, management decisions are in areas not covered by rules,

regulations, and traditions. The answers are not in a manual. Therefore,

I think that one has to have a PHILOSOPHY OF TRAINING to rely upon,

to fall back to, when making decisions. [Slide *20: PHILOSOPHY OF

TRAINING.]

Now, that is hard to do—develop a philosophy to guide decision-

making. Particularly since none of us planned to be nuclear trainers. We

are all here by accident. We have not had decades of preparation and

experience. We are different from other professions. We did not have the

benefit of an educational program, like other professions, which had

courses titled: "Medical Ethics," "Sports Philosophy," "Educational

Foundations," or "Law and Morality." Nor do we have professional organiza-

tions which conduct meaningful workshops like: 'The Role of the Media

in Criminal Cases," "The Law and Student's Rights," and so on. We are st i l l

on our own to make decisions in the grey areas.
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In order to deal with the variety of grey areas, I have evolved a very

simple philosophy of training. [Slide * 2 1 : CURRICULUM MOST IMPORTANT!

1 define the curriculum as the experiences we take the employees through

in our training programs. In deciding where to put my efforts, the

direction of my decision is based on what i t means to our curriculum.

We staff based on the ability to add to and deliver curriculum. We design

lesson plans, simulation, CAI, et cetera, based on its assistance in

presenting curriculum. Interactions with regulatory groups and deciding

when to make a stand for or against proposed rules, audit findings, and

test procedures are decided on what i t means to our curriculum. [Slide

*22: Stick man on platform labeled CURRICULUM.] Budgets, corporate

persuasion, et cetera, all are based on curriculum.

Dealing with personnel problems carry a high rank based on what is

good for the person but an equally high rank based on what i t means to the

curriculum. Some ancilliary activities get a bit removed from the

curriculum, so I put those at the bottom of the list.

in summary, I decide WHAT'S MOST WORTH DOING based on what i t

means to the curriculum. That PHILOSOPHY has worked well for

Susquehanna. Thank you!
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MANAGING FOR PERFORMANCE

Jimmy D. Vandergrift

ABSTRACT

The training manager's role in the nuclear in-
dustry has changed considerably during the past five
years. Training managers have become managers of
complex projects, large staffs and multimillion dollar
budgets. Along with the growth have come greater man-
agement responsibilities and problems. At Arkansas
Nuclear One, a relatively quick and orderly transition
to a larger, more professional training organization
has occurred over the past four years. A major contri-
bution to the successful transition was the application
of fundamental management principles through managing
for performance. The purpose of this paper is to share
principles that have been utilized at Arkansas Nuclear
One.

Until recently the nuclear training function for many utilities was

subordinate to all other plant functions. With the exception of a crisis,

it received little or no management attention or support. Training man-

agement as we think of it today, was virtually nonexistent. Trainers

were expected to work miracles with what was available. Generally they

were directed by someone in the organization whose primary interest was

in operations or maintenance, not in human resources development. With a

staff of one or two and part-time assistance from other plant personnel,

minimum requirements were generally met.

But then what happened to us? TMI, NRC, INPO, Radwaste Policy Act

of 1982, NUMARC. These things have had a very, very significant impact

on training's role in our industry. An impact that no one has felt more

than the training manager.

All of a sudden trainers were thrust into a new role. Now, instead

of just being instructors, we have become managers of complex projects,

large staffs and multimillion dollar budgets. More and more of our upper



III.A.2.2

managements expect the training manager to assume functions that may have

in the past been thought of as someone else's responsibility. Training

managers now are expected to plan, organize, staff, develop, and control

a much expanded training effort. The training management at Arkansas

Nuclear One has experienced a similar transition in its role to that just

described. This presentation's intent is to share with you some of the

basic management philosophy that has permitted us to make a relatively

quick and orderly transition and still achieve our objectives. The key,

we believe, is found within practiced management functions described by

"POLCEP".

POLCEP is an acronym for:

PLAN

ORGANIZE

LEAD

CONTROL

EVALUATE

PERSIST

PLAN

There is no function more important to you than planning. At

Arkansas Nuclear One, the buzz word is "Plan Your Work, Work Your Plan".

It cannot be emphasized enough how important up front planning is to the

success of your efforts. Written plans in some detail are essential. In

your planning efforts, whether they are for long-term or short-term plans,

be sure and consider the following:

—Have a Clear Objective Defined

—Develop Logical Action Steps

—Use Start and Completion Dates for Each Step

—Define Accountabilities

--Include Check Points

ORGANIZE

Even with a good plan, achieving your objectives will be next to im-

possible without having the right people in the right places. The struc-
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ture of your training organization is extremely important. An effective

organization design does not result from chance. A crucial responsibil-

ity you have in developing a training organization that is consistent

with company and training strategies is to devise a structure to optimize

the organization's performance.

Complement your structure by staffing with the appropriate people.

It is much better to take a little longer in filling a position with the

right person than to fill it for the sake of expediency. You may live

to regret filling a position with someone who doesn't meet the specific

criteria necessary for the position.

LEAD

The training manager has to lead the organization. Leadership is a

trait that you need to exhibit in doing your job. It is important and

necessary for maintaining personnel performance and achieving your organ-

izational objectives. People still relate to leaders.

Leadership can be defined as:

—Exercising Authority and Making Decisions

—Influencing Organization Efforts Toward Goal Setting

and Achievement.

—Creating Effective Change in Performance

—Effective Influence.

There are many other definitions for leadership, but a common thread

through any definition is that leadership involves influencing other

people. As a training manager you can influence others by creating a work

environment in which your staff can do their best work.

CONTROL

Management controls are the actions and decisions made to assure that

actual results are consistent with desired results. Effective control can

come through the use of the desired results determined in your planning.
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By predetermining expectations through clearly defined organizational ob-

jectives, you and your staff can tell if the results you expect are being

met.

EVALUATE

As a training manager you must determine if your organization results

are meeting your desired results. If they are not, the necessary steps

must be taken to correct the problem. Having clearly defined objectives

through effective planning makes your job of evaluating organizational

performance easier.

PERSIST

Persist in your efforts. As you endeavor to meet challenges brought

about in today's training environment one defeating thing will always be

near, frustration! Don't give up to it if immediate changes in attitudes

and outcomes aren't apparent. The best ally you have is persistence.

Persistence and its importance to success is best described in the fol-

lowing quote from Calvin Coolidge,

"Nothing in the world can take the place of persistence.

Talent will not! Nothing is more common than unsuccess-

ful men with talent. Genius will not! Unread genius is

almost a proverb. Education will not! The world is full

of educated derelicts. Persistence and determination are

omnipotent. The slogan -- press on -- has solved and

always will solve the problems of the human race".

This quote is as appropriate today in coping with training management as

it was in Calvin Coolidge's time in dealing with world problems.

SUMMARY

The training manager of today applies the functions of planning,

organizing, leading, controlling and evaluating in their organization.



III.A.2.5

To perform effectively in training management, you must recognize the

role you play in the organization, the forces in the work environment,

and the strengths and weaknesses you possess. By having self-awareness

and an understanding of the functions of management you can perform ef-

fectively and manage for performance.
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AVOIDING CRISIS MANAGEMENT THROUGH INTERNAL ASSESSMENT

B. L. Shriver L. A. Kaplan

R. L. Baldwin W. E. Pheris IV

ABSTRACT

Rapid changes in training requirements necessitated by changes in
plant modifications, regulatory requirements and industry initiatives
require continual reassessments of training priorities to ensure that
all commitments are effectively met. To provide more effective long
term planning, Virginia Power has established a Nuclear Training
Assessment group which has as primary objectives the identification of
training requirements and the evaluation of training against these
requirements. This group has assisted in ensuring that available
resources are used to support long term program improvement while meeting
short term commitments.

INTRODUCTION

The personnel training requirements at nuclear power stations are

rapidly increasing. This increase is driven by plant modifications,

changes in regulatory requirements and recent industry initiatives.

Specific examples include training required for compliance with

10 CFR 50 Appendix R and accreditation of training programs by the

Institute of Nuclear Power Operations (INPO).

Training commitments are designed to improve the qualifications

of power station personnel and require significant resources for

planning, development and implementation. The failure to effectively

perform these functions has a detrimental effect on training effective-

ness and training staff morale. Thus an important goal for training

departments is to identify training commitments in time to incorporate

them in longer term training plans.
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OBJECTIVES OF NUCLEAR TRAINING ASSESSMENT

Virginia Power has established a Nuclear Training Assessment

section to assist in identifying training commitments and recommending

plans for meeting them. This group, which reports to the corporate

Director Nuclear Training is independent of the training centers and

has no responsibility for providing training.

The key objectives of the Nuclear Training Assessment section are

to identify training needs or commitments and evaluate the existing

programs against established standards. The difference between the

existing training and standards is documented and, where practical,

recommendations of methods for program improvement are made.

Training assessments are initiated by the Director Nuclear

Training as a result of longer term planning or specific events.

All major programs will be assessed every two years with special

concerns being addressed as the need arises.

During the assessment the team systematically reviews and

documents training needs using available information, such as INPO

good practices, NRC regulations and findings, and station commitments.

From these a formal checklist is developed. The checklist is then used

in evaluations which include a review of training records, observation

of training sessions, interviews with training personnel, interviews

with station personnel, and review of other sources such as Licensee

Event Reports. Following the evaluation, the assessment team works

with the station and training personnel to identify methods for im-

proving training effectiveness.
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BENEFITS OF NUCLEAR TRAINING ASSESSMENT

The nuclear training programs at Virginia Power have benefited

from the evaluations conducted by the Nuclear Training Assessment

section. In 1984 these assessments included evaluations of the

Licensed Operator Requalification Program, emergency preparedness

training and the causes of poor results on NRC license examinations.

The assessment of the Licensed Operator Requalification Program

at both training centers resulted in recommendations for improving the

program planning and documentation. Implementation of these

recommendations contributed to a favorable finding during a detailed

assessment of training by the NRC.

The assessment of emergency preparedness training also identified

possible improvements in the program, specifically in conducting and

documenting emergency drills. Actions are underway to provide training

for personnel conducting the drills to ensure that the maximum

training benefit is obtained from them.

The assessment of NRC license examinations results provided data

concerning the causes of individual failures. This assessment

recommended actions to avoid reoccurrence through changes in the training

program and revisions to station procedures.

SUMMARY

Based on present results, Virginia Power considers that the use

of an internal but independent assessment group helps assure that

training objectives are clearly identified and met. In addition to

providing data to support planning and budgeting, these assessments

contribute to closing the cycle in a systematic approach to training.
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DIMENSIONS OF PERFORMANCE-BASED TRAINING MANAGEMENT

Walter J. Coakley

ABSTRACT

The systematic development and the imple-
mentation of quality training programs for nuclear
power plant personnel are complex tasks that
challenge the best managers. At most nuclear
utilities responsibility for various aspects of
training is distributed among several organizational
units. Successful integration of the various
elements of a training system in the presence of
divided functional responsibilities is difficult.
INPO observations of utility training management
practices are discussed within the framework of
accreditation program criteria.

This discussion of training management is based on the

Institute of Nuclear Power Operations accreditation team obser-

vations of nuclear utility training organizations that are

involved in developing, enhancing or implementing training

systems and programs. The management of change, particularly

the magnitude of change currently taking place in nuclear util-

ity training, is a challenge to all training professionals.

The Institute of Nuclear Power Operations (INPO) has

recently published a revision to the objectives and criteria

for nuclear training accreditation. One purpose for the revi-

sion was to provide more detailed criteria that could be used
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by utilities in evaluating and improving their training pro-

cess, programs, and management. The revisions reflect some of

the lessons learned, methods used, and problems solved by the

various utility organizations, and they indicate the dimensions

of the training management problem. One new objective titled

"Organization and Management of the Training System" will be

used as the framework for the following discussion.

The generally accepted functions of managers described in

most management textbooks are planning, organizing, staffing,

directing, and controlling (evaluation and feedback). Nuclear

utility training managers are familiar with training system

models that integrate analyzing, designing, developing, imple-

menting, and evaluating. The training system models adequately

describe how to "plan" and "control" training. "Staffing" is

addressed in some detail in various INPO documents and is the

subject of another session at this symposium. That leaves the

management functions "organizing" and "directing" as topics for

this discussion.

The accreditation objective that encompasses these func-

tions states:

The utility is organized, staffed, and nanaged to

facilitate planning, directing, evaluating, and

controlling a systematic training process that

fulfills job-related training needs.

Thia objective must be met for a program to be accred-

ited. Assurance must be given to the Accrediting Board that

the observed quality of training programs will be consistently

maintained, and even improved, over the four-year period that

accreditation covers. The nine criteria that support this

objective are written, for the most part, as desired results as
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opposed to prescriptive methods. It is expected that all cri-

teria will be met, but the end result, meeting the objective,

is what counts most.

A wide diversity exists among nuclear power plant designs,

among organizational structures, and among the populations from

which individuals are hired and trained for plant positions.

There is no single way to develop training programs nor is

there only one way to organize and manage the training

effort. Consequently, the question "Exactly what do I have to

do to get programs accredited?" has no simple answer. But,

discussing each of the following nine criteria and the related

problems we have seen during visits, may lead to some ideas as

to how the management aspects of the training effort can be

handled.

Criterion One: The actions needed to achieve high

quality, job-related, performance-based training

programs eligible for accreditation have been

identified through a systematic evaluation of

existing programs.

The end results being sought are one, "initial" training

programs that bring entry-level candidates for a position from

their beginning level of competency to the level demanded by

the job; and two, "continuing" training programs that improve

competency and correct weaknesses identified by job performance

evaluations. This criterion requires each utility to make an

objective assessment of any shortfalls in its existing programs

with respect to the desired results. The accreditation crite-

ria should be used as the basis for this self-evaluation and

action plans should result.
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Criterion Two: Written corporate and plant goals

establish the required character and quality of key

aspects of the training system. Supporting

objectives are implemented at each organizational

level.

This criterion is written to ensure that corporate manage-

ment has made a conscious decision concerning what it expects

from training. Since resouce allocations are usually linked to

goals and objectives, the satisfaction of this criterion should

also provide management responsible for training the opportu-

nity to take a fresh look at manpower, facilities, and other

resources needed to upgrade training. Satisfactory accomplish-

ment of this criterion also will require plant functional

departments that must share the effort of developing and con-

ducting training programs to write objectives that support

corporate goals and training department objectives, (toe corol-

lary to this criterion is the need for some training managers

to sharpen their management science skills and improve their

ability to quantify manpower and fiscal requirements.

Criterion Three: The responsibilities and authority

of personnel involved in managing, supervising, and

implementing training are clearly defined in writing

and permit effective control of the training

process.

In many utilities, the responsibilities for various

aspects of training and for the various programs are spread

horizontally all over the organization. In some cases no one

below a senior vice president has authority over all aspects of

training. Job analysis may be accomplished by corporate

personnel offices, maintenance technician training may be the
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responsibility of one group, and operator training of anoth-

er. The training organization works for a different boss than

the plant people who are responsible for the in-plant phase of

training. There are some extreme cases of matrix management;

but, even in the less complex organizations, adherence to a

single training system is not achievable without clear assign-

ment of responsibilities.

Criterion Four: A training system is implemented as

the primary management tool for developing,

conducting* and evaluating training.

This criterion invokes the requirement for a "systematic

approach to training." The need for the systematic approach to

development of training programs has gcined almost universal

acceptance in the nuclear industry. The system is referred to

as a management tool because it serves to institutionalize some

of the management functions listed earlier as they apply to

performance-based training. The Accrediting Board mast be

assured that the quality of training will not decline during

the four years between reviews. The training system must

demonstrate that it is capable of maintaining quality and

momentum for improvement. The dynamic nature of nuclear

training requires a systems approach. Existing training pro-

grams raust be kept running while they are improved and

upgraded. Only a dynamic system can manage that kind of

effort. The essential element of a system is evaluation and

feedback (control). It is likely that second round accredita-

tion reviews will focus more on training effectiveness than on

front-end analysis of the jobs.

Criterion Five: Procedures are implemented to

ensure that instructional activities can be

conducted reliably and consistently.
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In the "algebra of training," where the sum of training

needs must equal the sum of training delivered, the coeffi-

cients that keep the equation in balance are procedures. Pro-

cedures must ensure that intended actions are uniformly and

consistently carried out. Procedures are necessary to ensure

that the training system functions as intended to ensure con-

sistent development and delivery of required training to all

trainees. This is a programmatic requirement, but it is essen-

tial to the maintenance of quality within training systems.

Procedures also assist in implementing individual responsibil-

ities, particularly when crossing organizational lines.

Criterion Six: Training to be completed prior to

qualification is clearly defined. Exemptions from

training nay be granted when justified and supported

by a documented assessment of prior training and

experience.

In the past, some training programs have consisted primar-

ily of informal on-the-job training with qualification for

independent accomplishment of job tasks based on the subjective

judgement of supervisors. Greater assurance of job competency

is needed in nuclear plants. This criterion requires prior

agreement to the knowledge and skills a trainee should demon-

strate before he is ready for qualification, that is, to per-

form independently in a job or task.

Criterion Seven: Training records are maintained to

support management information needs and provide

required historical data.

Only the records that are legally required plus those that

permit training management to evaluate and control the training

process should be kept. However, substantial records are
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needed just to establish who learned what, when, where, and how

well; and program evaluation and feedback for correction based

on ex-trainee performance cannot be managed without that infor-

mation.

Criterion Eight. Programs offered under contract

remain under the control of the sponsoring utility

and are evaluated by it to ensure that the INPO

accreditation objectives and criteria are met.

There have been a few situations where training programs

were developed by contractors and turned over to trainers with-

out significant involvement of the training organization.

These products are difficult to use and impossible to maintain

in the absence of knowledge of how they were developed.

Arrangements where the utility has conducted its own self-

evaluation, done its own job analysis, defined the expected

entry level trainee, specified the products desired, and then

monitored contractor methods and progress have been far more

successful. If resources and time permit, a total internal

effort may be even better. For training conducted by contrac-

tors, this criterion requires utility evaluation of that train-

ing to ensure that standards are being met, that the required

information is being imparted, and that trainees are being

evaluated appropriately.

Criterion Nine: The work load of the training staff

indicates that there are sufficient qualified

personnel to accomplish assigned duties and

responsibilities.

Rather than address the question from the numbers view-

point, this criterion measures whether or not all essential

functions are being performed. To develop and conduct ten or
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more performance-based training programs takes more people than

most training organizations now have. Training managers must

analyze the work to determine what is needed. After a self-

evaluation and job analysis, the organization should be able to

quantify the man hours required for various staff functions,

such as lesson plan writing, instruction, and evaluation. With

estimates of programs to be conducted and student loads, some

reasonable instructional manpower requirements can be

estimated. Information as to the average size of other train-

ing organizations is not as useful — first because the average

is continually increasing and the data is old and second

because no two utilities have exactly the same needs.

Note the expression "sufficient qualified personnel." The

skills required for various staff personnel range from instruc-

tional and technical skills to those required to develop and

evaluate training. Instructors must maintain the technical

expertise and credibility by hands-on work in their area of

technical specilization. Another accreditation objective deals

with development and qualification of staff.

This discussion has touched on several of the considera-

tions in training management. There are numerous other chal-

lenges for the manager, such as leadership, motivation, and

appreciation of their staffs. Senior corporate management is

well aware of the emphasis being placed on training and accred-

itation within the nuclear industry. In the meantime training

managers must keep handling the crises and try to adopt manage-

ment practices that can prevent crises from occurring. The

accreditation criteria discussed here, in combination with the

other eleven objectives and associated criteria, will be of

help in meeting the challenges facing all training managers.
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A STRATEGIC PLANNING APPROACH

TO NUCLEAR TRAINING

R. J. Mills

ABSTRACT

Detroit Edison Company's Nuclear Training group
used an organizational planning process that yielded
significant results in 1984. At the heart of the proc-
ess was a concept called the Driving Force which served
as the basis for the development of goa.is, objectives,
and action plans. A key ingredient of the success of the
planning process was the total, voluntary participation
by all members of the organization.

INTRODUCTION

When Joseph Flavin took over as CEO several years

ago at the troubled Singer Company, he made a statement

about the company's condition that was as stunningly

profound as it was simple. As he surveyed the mess he

had inherited in Singer's $2.6 billion sales conglomer-

ate, the former president of Xerox Corporation's Inter-

national Operations said this: "Basically, Singer is a

sound company. Our major problem will be to determine

just what it is we're trying to do" (Time magazine,

May 1975).

Most organizations, regardless of their size, would

benefit greatly from taking the trouble to develop a

precise and uniformly-understood statement of "what it

is we're trying to do". Yet, few bother to do so. Some-

times the results are disastrous. Ben Tregoe and John

Zimmerman in their book, Top Management Strategy, cite

W. T. Grant as a company that became a "loser" because



III.A.5.2

it had no clear idea of where it was going. They quote from Business

Week:

"Worse yet, early on Grant seemingly could not make up its

mind what kind of store it was. 'There was alot of dissen-

sion within the company whether we should go the K-Mart

route or go after the Ward's and Penny position,' says a

former executive. 'Ed Staley and Lou Lustenberger were at

loggerheads over the issue, with the upshot being we took a

position between the two and that consequently stood for

nothing'."

Contrast the W. T. Grant fuzzy-mindedness to the directed, pur-

poseful style of such companies as IBM and Frito-Lay. In Search of

Excellence authors Tom Peters and Bob Waterman cite parallels between

these two companies, using such terms as "intensity" and "obsession"

to describe the compelling customer preoccupation each demonstrates.

"What is striking about Prito is not its brand management

system, which is solid, nor its advertising program, which

is well done. What is striking is Frito's nearly 10,000

person sales force and its 99.5 percent service level. In

practical terms what does this mean? It means Frito will

do some things that in the short run clearly are uneconomic.

It will spend several hundred dollars sending a truck to

restock a store with a couple of $30 cartons of potato chips.

You don't make money that way, it would seem. But the in-

stitution is filled with tales of salesmen braving extraor-

dinary weather to deliver a box of potato chips or to help

a store clean up after a hurricane or an accident".

The message is clear from this example and from the dozens of

other successful companies routinely cited as the nation's "best-man-

aged". Successful organizations have well-defined intentions, a

crystallized concept of what it is they are trying to do. Whether it's

called their "mission", "strategy", "philosophy", "target", "key result",



III.A.5.3

"statement of purpose", "goal", "objective" — whatever — ; "it" exists

and an understanding of "it" permeates the organization's culture. And

this clearly defined purpose is an integral part of the organization's

strategic planning process.

For the past couple of years, the Nuclear Training group at Detroit

Edison Company's (DECo) Fermi 2 plant has become increasingly aware of

a need for a clearer definition of purpose through strategic planning.

To meet that need, a process has been developed that has yielded sig-

nificant results in 1984.

The process actually began to evolve over a year ago when manage-

ment held the first of a series of quarterly planning meetings with the

entire organization. In retrospect, those early sessions were some-

times more a confirmation of management's existing plan than a true

grassroots development of goals and objectives. However, the format

was refined along the way and today's process is a straightforward,

commonsense approach to planning that is soundly based on the manage-

ment principle of total organizational involvement.

The following is an explanation of that planning process, why the

process was needed, and some of the results that have been experienced.

BACKGROUND

The Nuclear Training group is comprised of some 45 Detroit Edison

and contractor personnel. The organization is charged with providing

all the technical training required by plant personnel for the safe,

reliable operation of the facility. For the most part, the staff is

young, smart,and well-paid. The people tend to be ambitious and self-

direc'ted. And because their talent is in demand by the training-con-

scious nuclear industry, the staff enjoys some choices that set them

apart from the mainstream of industrial trainers. To borrow from what

is now almost an industry cliche, these people are "today's highly

specialized, generally scarce, relatively mobile nuclear professionals."

This mobility, in fact, was one reason the Nuclear Training group

needed a strategic planning process. Coming to Detroit Edison from a

variety of nuclear backgrounds, the personnel had no standard approach,

no uniform format for organizational planning.
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Another factor that led to the development of the planning process

was an internal organizational development project that had been under-

way for about a year. The project helped identify organizational is-

sues that needed attention. One of the early discoveries in the organ-

izational development project was that there was confusion about the

organization's role as a training group. Should Nuclear Training act as

advisor/consultants to client groups, counseling with them about human

performance problems to determine if training was an appropriate solu-

tion? Or, should the organization simply provide all training requested

by client groups on the basis of the client's own analysis of needs?

The answer had far-reaching implications for the way training resources

would be used. And it again pointed out the critical need for a clear

understanding of purpose.

The third factor was inherent to the very nature of today's nuclear

industry. Surely, there are few work environments more chaotic than a

nuclear plant preparing for start-up. In the midst of last-minute train-

ing requirements, reshuffled schedules, and the endless pressure to get

the plant running, a great need was felt to be more in control of Nuc-

lear Training's activities. The organization was falling into the trap

of simply responding to the most urgent demands for training, rather

than properly planning activities in advance.

These three factors, then — the lack of a standard approach to

planning, confusion about Nuclear Training's role with client groups,

and the generally chaotic nature of the industry itself — all prompted •

the development of this format for strategic planning.

GETTING STARTED

The starting point for this format was management's appointment of

one person to be in charge of the strategic planning effort. The person

designated had been the supervisor at different times of several of the

organization's subgroups, so he had a good understanding of the organi-

zation's overall responsibilities and resources. He in turn selected

six persons from the organization to comprise the Strategic Planning

Committee. These people were selepted not only for their individual

abilities, but for their apparent interest in the process as well.
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The Committee's task was to develop an overall framework for the

planning process. The Committee felt that this framework needed to pro-

vide three things. First, it needed to include a philosophy of organi-

zational planning that the people in the Nuclear Training group could

embrace as their st itement of "the basis for our planning around here

is..." That philosophy needed to be clear and concise and so well under-

stood that it would eventually become a part of the organizational cul-

ture.

Second, the framework needed to establish a step-by-step approach

to planning that would, to the extent possible, allow everyone in the

organization to get immediately involved in the process. That involve-

ment would culminate three months later at the annual Nuclear Training

planning meeting. At that time, all members of the organization would

participate in a day-long session to develop the nuts and bolts of next

year's strategic plan.

Third, the framework needed to provide some parameters for the more

detailed work on the plan that would be done at the annual meeting.

This meant that the Committee would have to define in advance the general

areas (goals) for which objectives and action plans would be developed

by all the organization members.

THE PHILOSOPHY

For a philosophy of organizational planning, the Committee turned

to the concept of the Driving Force defined by Tregoe and Zimmerman in

Top Management Strategy. The authors, principals in the firm of Kepner-

Tregoe, Inc., of problem-solving/decision-making fame, describe an or-

ganization's Driving Force as "the necessary central hook" which must

serve as the basis for all its planning decisions.

According to the authors, there should be but one primary focus for

any one organization. That centralized concept of the organization's

main purpose must be a statement of its primary thrust, its overriding

objective. This is what the authors call the organization's Driving

Force. Determining the Driving Force is a matter of making conscious,

tough, practical choices based on such factors as an organization's

strengths and weaknesses, its basic beliefs, and the external events
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that are likely to impact it. And the fundamental question that deter-

mines the Driving Force is, "What should be the scope of our products

(services) and markets?" For our Nuclear Training group the question

became, "Who are our clients and what do we do for them?"

This seemingly simple question was difficult for the Committee to

answer. After several meetings and many more attempts at a Driving

Force statement, the Committee began to understand why most organizations

avoid that kind of self-definition: it's hard work. As the Committee

struggled to define the clients and the training organization's respon-

sibilities to them, the number of different meanings a single word could

have amazed the Committee members. And when the Committee picked up

from where the discussion had been a few days earlier, they would often

have to start all over again after asking themselves, "Now, what did we

mean by that?" But, finally, the Committee came up with this statement

— one that all participants could live with and one which they felt

was an accurate definition of the role of Nuclear Training:

"We are a service organization whose main focus will be to

provide training and related services to Nuclear Operations

personnel, persons identified on approved Training Program

Descriptions, and corporate and noncorporate off-site support

personnel for the purpose of performance improvement."

Here was a clear, concise statement of what Nuclear Training was

supposed to be all about. From this statement, all else woula follow.

The goals and objectives that would follow had to be consistent with

this Driving Force statement. It would become the organization's guide

and constant reference point throughout the planning process.

THE PROCESS

Having established a philosophy of planning with its Driving Force

statement, the Committee then began formulating the actual steps that

would be followed in the planning process. The Committee members had

become particularly sensitive to criticism of some past planning sessions

which had failed to include input from everyone in the organization. In

response to that criticism, the Committee agreed that total voluntary

participation would be a priority feature of whatever process was developed.
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To accomplish this, each Committee member was assigned four to six

persons in the organization to whom they were responsible for providing

information and gathering input. In this way, everything that the Com-

mittee developed or decided would be immediately communicated to the

entire organization. People would be involved from the start and made

part of the process. All input would be considered. ^

The Committee then established what it considered to be the essen-

tial steps of a strategic planning process. These steps were reviewed

with the organization as a whole, reworked when necessary, and presented

for management's approval. The step-by-step process that resulted was

based on this continuous cycle of develop-review-approve. That cycle

would also be followed in each of these essential steps:

1. Develop Driving Force statement

2. Identify assumptions

3. Identify goals

4. Develop topics for objectives

5. Develop objectives

6. Develop implementation method

7. Develop status reporting mechanism

With these as the steps of the planning process, the Committee then

established the parameters for the work to be done at the upcoming an-

nual meecing. As a starting point, some basic assumptions were identi-

fied by the Committee as key points to be considered in developing the

plan. They were arrived at by reflecting on the changes that were oc-

curing in the environment and projecting known trends and changes into

the fiuture. They also drew from assumptions used in previous plans and

what their own experience and judgment told them about the future.

These assumptions dealt with significant events that would be impacting

the training group — trends in regulatory changes as well as status

changes in plant budget and start-up. Nine such assumptions were iden-

tified:

1. Initial (course) implementations will decrease in fre-

quency with plant startup and operation on plant position

stabilization.
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2. Course maintenance and implementation will become the

major focal points.

3. Training delivery and scheduling will have to be planned

and synchronized to respond to trainee availability and

attrition.

H. Training course documentation will be subject to greater

attention and review.

5. Client groups will become more educated and specific con-

cerning their training requirements.

6. Qualification requirements for instructor personnel will

become more formal.

7. In a commercial operating environment, less subject matter

expertise will be available on a loan basis.

8. A tighter budget environment will necessitate a reduction

in contract labor.

9. Regulatory agencies may require additional training in

response to industry-wide problems.

The next task in establishing the parameters was to develop the

goals. The Committee wrote six broad goals, again using the develop-re-

view-approve cycle. The goals were general areas in which more specific

objectives would be developed by the organization members. These goals

flowed logically from the Driving Force statement and focused generally

on improving the quality of services that Nuclear Training was providing

at Fermi 2:

Goal 1: Focus resources on those activities which directly

improve job performance in our client groups.

Goal 2: Operate the department in a cost-effective manner.

Goal 3: Maintain or improve job satisfaction and motivation

of Nuclear Training's staff.

Goal 4: Improve the image of Nuclear Training as a helpful

human resource organization.

Goal 5: Influence the policies of those regulatory and guid-

ance organizations that have a significant impact on

Nuclear Training's activities, toward policies compat-
ible with the Detroit Edison directions.
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Goal 6: Maintain the highest level of quality in our products

and services.

In addition to these goals, the Committee established topics for

objectives to more narrowly define the scope of the work to be done by

the rest of the organization. Under Goal 3 (staff job satisfaction and

motivation), for instance, "professional development" was one of the

topics identified for further development. Similarly, several topics

were identified for each of the six goals so that organization members

had a point to start from in the development of objectives. A list of

the goals and topics was then circulated so that each person in the or-

ganization could select a goal to work on at the organization-wide plan-

ning meeting. In this way, each person came to the meeting prepared to

contribute to the development of specific objectives for the strategic

plan.

At the meeting, the Committee members served as facilitators for

the small groups that assembled to work on each goal. The facilitators

pressed hard for clarity, concreteness, measurability, and specific

time frames. After developing and refining their objectives, each group

presented its work to the others for comments and suggestions. And af-

ter all the newly-written objectives had been reviewed, each person had

the opportunity to select the objective(s) he/she wanted to be responsi-

ble for accomplishing. By the end of the meeting, each member knew what

the strategic plan was and each had participated in its development.

The Committee spent the following day reviewing the objectives that

had been developed, checking primarily for their consistency with the

Driving Force statement and the goals for which they had been developed.

All that remained then was for the Committee to devise methods for man-

aging the plan and tracking its progress.

The mechanisms for implementing and reporting were really quite

simple. Those persons who had volunteered to work on a specific object-

ive were asked to develop an action plan for its accomplishment. One

person was to report monthly progress on the action plan to the Commit-

tee member in charge of that specific goal. The Committee, in turn,

would meet each month to review overall progress on the goal and
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otherwise manage the plan to a successful conclusion. A status report

showing the progress on all the objectives would be distributed monthly

to all members of the organization.

SUMMARY

There seems to be a paradox surrounding organizations and their

planning. Most organizations acknowledge the need for it. At the same

time, most will admit that they do a superficial job of it, if they

bother to do it at all. Few will take the time to sincerely, realistic-

ally, and methodically determine "just what it is we are trying to do".

Our Nuclear Training group's experience in developing and implement-

ing a strategic plan has made us believers in the process. Thirty-four

objectives were developed to support the six general goals. Action

plans were written for each objective and work started on their accom-

plishment. Some objectives have already been achieved. And, according

to management, the objectives that our group developed covered all the

significant bases of Nuclear Training's total range of responsibilities.

All of this was made possible by working within the framework of these

process steps:

1. Definition/Data Gathering

o Driving Force __ Committee Organization

Review &

Approval

3.

o Environmental

Assumptions

Integration/Projection

o Goal Statements

o Topics For

Objectives

Actualization

o Objectives

From Topics

o Implementation

Plans for

Objectives

Responsibility

Committee

Responsibility

Organization

Responsibility

Organization

Review &

Approval

Management

Review &

Approval
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4. Control

o Status Reporting Committee Organization

Mechanism Responsibility Review

Effective planning is neither a mysterious nor easy process. Per-

haps the most important ingredient is the persistence needed to carry

it through the inevitable swings in momentum that occur along the way.

But when the planning process is managed properly, we are again reminded

of what the theorists have been telling us for years: within the in-

dividual members of most organizations is all the talent, knowledge,

and desire necessary to substantially improve organizational health and

productivity.
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MANAGING THE TRAINING PROCESS:
CONTRACTING TOR TRAINING SERVICES

Eugene R. Carlson
Impel! Corporation

ABSTRACT

From Webster's New World Dictionary, the following definitions
were taken:

CON'SULT'ANT N: a person who gives professional or
technical advice, such as doctor, lawyer, engineer,
editor, etc.

CON-SUIT V: to talk things over; confer or converse in
order to decide or plan something; to seek information or
instruction from; ask the advice of; refer to.

The need for using consultants and contracting for
training services should be based on one or more of these
three major reasons:

° The need to expand capability on a "crash" basis

° The need for specialized expertise

° The need for objectivity, and independence.

When the need for using a consultant exists, the Training
Manager must first define the scope of work or services the
consultant is to provide and how the consultant will interface
with Training Staff. The scope of work can be categorized as
either "Project" or "Staff Augmentation".

The next step will be to develop a Request for Proposal
which involves your management, your training staff, and your
contract services organizations. The critical parts of an RFP
are "scope" and "schedule" - "what do you want and when do you
want it?". Consideration should be given to determining which
consultant organizations should receive your RFP, and
specifying who is on the bidders' list?

The third step will consist of evaluating the proposals
and awarding the work. This step needs to be objective,
defendable, and repeatable.

The final phase will be the performance of the work. The
activities included are project initiation, monitoring
contractor performance, and formal conclusion.
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INTRODUCTION

As the Training Manager or Supervisor for a nuclear utility or
facility, your most urgent and constant pressure is deciding how to
most effectively use the resources that you have at your command.
The question you frequently ask yourself is, "How do I get all of
the work completed on schedule with the people, the facilities, and
the financial resources which have been assigned to my organization?"

It is obvious to all of us who have been in the nuclear training
business for the last several years that the training demands (which
includes the pressure to do what we do in a more competent and
professional manner) have been increasing rapidly and will continue
to increase, perhaps at a slower pace but still in an ever-widening
spiral.

All of us can look at our organizations and find training
resource shortages or special needs that require immediate
specialized attention. Many of you may recall from the 1983
Training Symposium, Mr. Wilkinson's remark that 21.3% of all nuclear
training positions were vacant in March, 1982. This picture has
deteriorated to the point that currently nearly 30% of the training
positions at utilities in the Southeast are either vacant or are
filled by Consultant/Contractor personnel.

It is obvious that the need for outside assistance is dramatic,
and that the use of consultants and contractors in the nuclear
training arena will be necessary for the foreseeable future. What
we as managers must do, then, is to ensure that the external
resources we use are integrated into your training process in the
most advantageous and cost-effective manner.

The questions you need to ask yourself prior to engaging with a
consultant are:
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When and how do I use a consultant? Do I want the consultant to

develop my programs and let my permanent staff do the teaching?

What combination of the two is optimum?

How do I select a consultant? What are the major criteria for

evaluating proposals?

How do I monitor the performance of the consultant. Do I want

the contracted scope of work done as a project with definite

objectives and milestones or as a staff augmentation role with

my organization providing daily assignments and supervision?

The balance of my remarks will focus then on your guidance and

suggestions on how to answer these questions. There are several

charts, tables, forms, in the text that illustrate the process that

I am about to discuss.

WHEN AND HOW DO I USE
A CONSULTANT?

This question is best answered by examining your organization's

training philosophy or policy statement and the particular training

issue that needs to be addressed.

o Decide what programs your organization are and are not

going to do: (Examples)

a. We are jnot going to do Fire Fighting Strategy training

- obviously must be contracted.

b. The licensed operators will have an annual

requalification exam conducted by an independent

organization - another candidate for a consultant.

c. There will be a Training Management audit annually -

could be done by Corporate QA or Consultant.
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o Decide what activities you want your permanent staff to do:

o Long-term planning, scheduling, and identifying
training needs

o Actual interface with the student, classroom teaching
and consulting.

o Overseeing consultants and monitoring contractor
performance.

o Interfacing with other utility personnel and
organizations.

o Based on the other decisions, you can now determine what

activities the consultant personnel will perform. For

example:

o Program support and development

o Resource backup

a Student interface on a very limited basis

o Provide specialized technical or educational expertise
that is not necessarily needed full time.

o Perform special tasks that require objectivity and
independence such as audits, inspections, and
evaluations

o Provide specialized technical or educational expertise
that is not necessarily needed full time.

In summary, the decision to use a consultant to perform various
functions should be part of your overall management strategy. The
decision should be made on a cost-effectiveness basis, utilize
existing staff expertise, and meet your management objectives.
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The Coca-Cola Company Training organization routinely has a
dozen consultants working with the staff ooing specialized
activities. This certainly is not the sign of weakness or lack of
planning but rather management's philosophy to utilize its limited
resources in the most effective manner.

HOW DO I SELECT A CONSULTANT

Selecting a consultant should be divided into four phases:

o Developing the Request for Proposal (RFP)

o Determining the prospective bidders

o Evaluating the responding proposals

o Establishing the contract.

Phase 1 - Developing the Request for Proposals (RFP)

The Request for Proposal (RFP) should have at least three major
parts. A checklist has been included as Attachment 1 to this paper
to help guide your RFP development.

Part 1 - Scope of Work

This is the majo^ technical description of what needs to be
done, how it is to be done so that it fits your current methodology,
where it is to be done, and for whom it is to be done (Chemistry
Department, Training, Ops.)

Your description of what you want accomplished is critical and
should involve considerable analysis on your part. The scope of
work can bo generally classified as one of two types: 1) staff
augmentation when you want people to supplement your staff where you
control schedule, quality, and assignments; or 2) project
orientation where the contractor is responsible for specific
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activit ies and deliverables within a specified budget and schedule.

Staff augmentation is the most frequently requested type of
scope and is suitable when the exact scope of work is undefined the
schedule of activit ies is indefinite.

Advantages of a staff augmentation proposal are:

o easier to write

o not as detailed

o doesn't require the indepth front end planning and
analysis

Disadvantages of a staff augmentation scope of work are:

o allows little flexibility in personnel qualifications

and assignments because of RFP specifications

o no room for creative solutions

o utility retains daily scheduling and management
problems

o the cost may fluctuate depending on overtime
requirements, schedules, etc.

A project-oriented scope of work on the other hand is preferable

under the following circumstances:

o There are well defined boundaries and responsibilities

o There are discreet activities to perform

o There are measurable goals and milestones

o Identifiable products and deliverables are expected.
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Advantages of a project scope of work include:
L

o Relieves you of daily supervision requirements and
places them on the consultant

o You know precisely what tangibles you will get and when

o Allows the consultant some freedom in proposing new
and creative solutions rather than "bodies" that are
in short supply

o Holds the consultant more accountable

o Potentially more productive and cost effective because
the consultant will use the best mix of people,
technology, and programs to get the job done quickly
and within budget.

Disadvantages include:

o More difficult and detailed RFP to write

o More difficult proposals to evaluate

p Requires more front-end planning and scheduling

o Decreases utility flexibility on people usage.

Part 2 - Schedule

Developing a realistic proposal schedule is difficult because of
so many variables. It is very important to give the consultants as
much lead time as possible in order to obtain the desired scope of
work performed. Figure 1 represents a reasonable timeline for the
development, approval, release, evaluation and award steps of
"Contracting for Training Services".
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Some suggestions that help speed up this process include:

o Notify your manager well in advance that a RFP will be
forthcoming and get your budget estimate approved.
Give your manager a schedule of the proposal activities

o Notify Contracts Services in your utility very early.
They can usually aid in developing the RFP and getting
them to commit to a review and release date is
essential.

o Call your consultants with advanced notification,
outlining the basic scope, what the RFP schedule looks
like, and what the work schedule is including start of
work.

The "Best Practice" for staying on schedule is to:

o Ensure management approval up front

o Provide at least three weeks for consultant turnaround
time from release of RFP to receipt of proposal

o Allow a month for your own review, evaluation, any
necessary presentations, management approval, and
bidder notification

o Ensure at least three weeks from award to start of
work.

Part 3 - Terms and Conditions

This part defines the payment schedule, fees, costs, insurance
requirements, and other utility requirements that will be imposed
on the consultant. Many consultants have already established major
General Service Agreements with utilities which will make the
contracting process much easier. You should refer to your
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Contracts Services group for help with this particular part of the
RFP.

After the proposal has been released and prior to the submittal
deadline date, consider having a pre-bid meeting as part of the
proposal process. These meetings can serve to establish a common
starting point for all consultants and will reduce the individual
attention requirements of the bidders. A pre-bid meeting is most
helpful when:

The RFP is for "Project" oriented work

o The project is large or complicated

o The project has many bidders

o The project has special needs, problems, or interfaces

o There are special scheduling requirements or the work
will stretch over a long period of time.

The best time for a pre-bid meeting is about a week after the
RFP has been released. This allows time for the consultants to make
travel arrangements, get appropriate personnel together for RFP
review, and formulate questions needing resolution.

Ensure that good meeting minutes are taken which summarize key
questions and answers and that the minutes are sent to all potential
bidders who received the RFP.

It is also important to keep the bidders informed of the
evaluation process, particularly any delays that are going to
occur. This should be a common courtesy offered but is often
overlooked. Consultants "live and die" by how well they utilize
their resources, and it is crucial for them to be able to plan
according to your needs.
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Phase 2 - Determining Bidders

Establishing Confidence

One of your responsibilities as a Training Resources Manager is
to identify ahead of time those consultants to whom you will send
your RFP. This means establishing a sense of confidence and trust
with the firms you have chosen to do business. This is the foremost
quality which you should expect in your Training Services Consultant.

You need to feel that you can be completely candid with the

consultants that you select. The consultant must protect your

interests and respect your confidences.

This sense of trust needs to be interactive. The consultant
must feel that you won't use his proposal and ideas to solicit
additional responses from other consultants nor use the proposal to
do the work internally. The consultant should feel confident that
you are not soliciting proposals in order to satisfy a requirement
but rather you are genuinely interested in reviewing the
consultant's approach and solution to the scope of work requested.
Conversely, you should expect the consultant won't recruit your
people, won't offer a scope of work or project personnel only to
make significant changes after award, and that the specified scope
of work represents all the required activities and these won't be
future add-ons.

Phase 3 - The Evaluation Process

The mechanics of evaluating a proposal are fairly straight
forward. However the evaluation is done, the process must meet
three criteria - objectivity, defendability, and repeatability - for
auditing purposes and to protect yourself from false accusations of
unfairness.
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The easiest methodology to utilize is a checklist with weighting
factors. An example checklist has been included as Attachment 2 to
this paper. The checklist is a matrix of values and importance
factors which you fill out. Three steps are involved in the process:

1. Identification of the evaluation criteria such as:

a. Commercial Terms and Conditions (including compliance with
bidding instructions, performance bond, warranty of work,
payment schedule, scope changes, etc.),

b. Technical Scope (including personnel assigned, scope plan,
performance criteria, schedule, etc.) and

c. Cost (bid price).

2. Determination of emphasis coefficients (weighting factors) which
is the performance of a figure of merit analysis whereby a
complex decision is broken in smaller decisions, with the
smaller decision weighting value based on its importance to the
main decision.

3. Application of the emphasis coefficients to each proposal. Each
proposal is rated on each criterion using a scale of "1" to "10"
with "7" being the accepted level such that an unsatisfactory
rating of "1" in an area cannot be offset by a superior rating
of "10" in another.

Phase 4 - Establishing the Contract

Once the proposals have been evaluated and the ranking is clear,
you may wish to have the top two bidders make a presentation. You
may want to interview the project team or personnel who will be
assigned to complete the contracted scope of work if the bidder has
had to make project team changes due to the workload and production
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schedules for other clients in the ensuing time that has elapsed
since proposal inception. You may also want to visit the
consultant's office to get a better feeling of compatibility.

This is an excellent opportunity to ensure that the objectives
and goals to be accomplished are clear to both parties and each
party fully understands its contribution to the scope of work,
budget, schedule, and personnel requirements.

When you are satisfied that the successful bidder can in fact

fully meet your expectations, a contract needs to be established.

The contract should consist of the proposal plus any addenda,

changes, meeting minutes, etc., that will clearly identify the

fol1owi ng:

o Scope of work

o Schedule

o Budget (cost)

o Terms and conditions

o Payment schedule (tied to deliverables or milestone
schedule)

o Final deliverables and schedule

o Utility and consultant technical contacts

o Utility and consultant contractual contacts

o Personnel who can authorize scope, schedule, or budget

changes

o Status reporting requirements, if any

o Final turnover packages including records, if any.
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It is obvious that once written and approved, the contract will

specify the acceptable levels of performance of both parties.

HOW DO I
MONITOR A CONSULTANT'S PERFORMANCE?

The Kickoff Meeting

Within a short time from project award, the consultant should be
ready to start work. This activity should be commenced with a
"kickoff meeting". At this meeting the consultant's project team
should establish its presence within your organization in whatever
pre-arranged format agreed to. The consultant should be prepared
for work by providing the following at this meeting:

o Interface Control Instructions for your review and
approval. The Interface Control Instructions
establish several key project facets:

Detailed project scope definition

Detailed project interfaces, both technical and
contractual along with project personnel
responsibilities

Project Organization Chart showing administrative
and technical lines of responsibilities

Correspondence requirements and responsibilities

Document control and distribution

Records and deliverables turnover plans
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o Project Technical Procedure which provides specific
technical guidance on how to perform the scope of work
including such items as:

Project output format (particularly applicable
for written deliverables such as lesson plans)

Development process to be used (such as ISD or
CRI)

Review process along with acceptance cr i ter ia

Detailed schedule and milestones

Specific deliverables and milestones

Training requirements of project personnel

Input documents to be used

Regulatory, quality assurance, or industry
requirements

Applicable references.

Periodic Project Meetings

On major projects you should consider formal technical updates
either in person or via telephone. And insist on periodic progress
meeting face-to-face where formal minutes are maintained.

Monthly Written Status Reports

The monthly status report should include the financial as well
as technical project progress along with milestones met and
activit ies planned over the next month and any identified real or
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potential problems. These should be maintained for the life of the
project.

Visits to Consultant Offices

You should consider quarterly visits to the consultants' offices
even when most of the work is being done on site. This will give
you an opportunity to discuss with the consultant management your
project and perhaps get a different perspective of project
activities. They will also become more aware of your interests in
this project.

Assignment of Utility Personnel to the Project

Examine the project scope and organization to determine whether
you need a strong manager or a strong technocrat. This person will
be your representative and as such you should ensure that the person
is intimately familiar with the RFP, proposal, contract, and related
instructions. This person must be well aware of your expectations
and views on successful completion of the project.

Whenever possible, give this person the authority commensurate
with the responsibilities. Authority for fiscal or managerial
activities for scope, schedule, budget approval or changes should be
considered. Also, ensure that you specify what and when you expect
this person to report to you.

Establishment of a Project File

It is essential that a comprehensive project file be
established. This file should contain as a minimum:

RFP
o Proposal and Addenda



III.A.6.16

o Contract

o Project Instructions and Procedures

o Status Reports

e Meeting Minutes

o Letters, Memos, Records of Conversation, Visit

Summaries

o Timesheets, Expense Reports, Invoices

o Deliverable Drafts and Comments

o Transmittal Receipts

o Final Turnover Packages

o Project Records and Reports.

This file represents your chronological record of project

activities along with documentation of your efforts to ensure that

the project is a complete success.

Conclusion of the Project

When the consultant reports to you that the project is complete,

you should schedule a formal meeting with the consultant's project

manager and your project representative. This meeting should

compare contract points with actual performance point by point. Any

discrepancies should be clearly identified along with appropriate

corrective action and committed completion date.

The outcome of this meeting should be a final report sent to the

project file with a copy to your manager, the consultant, and the

Contracts Department with your final act being the approval of the

final invoice for payment.

Summary

As a Training Manager who is constantly caught short on

resources, you will undoubtedly turn to consultants for assistance

for one of three reasons:
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o A high priority, highly urgent problem which is very

visible needing quick resolution

o A need for special expertise not currently available
inhouse, or

o A need for credibility, independence, or objectivity

When you have decided to use a consultant, you should consider:

o How you will use the consultant in relation to your
permanent staff.

o How you will select the consultant who will be

compatible with your organization and will help you to

be successful.

o How you will monitor the consultant's performance to

ensure that the job is done professionally and is done

in a cost-effective manner.

The steps outlined above are essential elements of all
"contracting" processes. Whether your needs are of a "staff
augmentation" nature or you have specific identifiable milestones
you need assistnace in completing, you should consciously examine
every phase and apply the appropriate level of detail and planning
to ensure that your training goals and objectives are going to be
met, the "Contracted Services" have been satisfactory, and that both
you and your consultant wish to continue to do business together in
the future.
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Attachment 1
Page 1 of 2

REQUEST FOR PROPOSAL

Development Checklist

Phase 1

I I Discussed the need for "outside assistance" with staff

I I Developed a preliminary scope of work, schedule, and budget
for "outside assistance".

I I Discussed the need for "outside assistance" with management
and obtained budget approval.

I | Contacted Contract Services for help; provided them with
schedule.

Phase 2

I I Developed a detailed schedule for RFP development release,

evaluation, award, and start-of-work.

I | Developed a detailed scope of work.

I | Developed a detailed schedule for scope of work.

I 1 Determined a detailed budget estimate.
I I Obtained and discussed with Contracts Department

appropriate terms and conditions to be sent with RFP.
Inquired about General Service Agreements.

I I Obtained management approval for RFP release.

I I Determined the bidders list and discussed same with
Contracts Department.

I I Called bidders with informal notification.
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Attachment 1
Page 2 of 2

REQUEST FOR PROPOSAL

Development Checklist (Continued)

The RFP package should include the fo l lowing items:

I I Scope of work including technical spec i f ica t ions, work
loca t ion , special requirements, del iverables, schedule
of work.

I | Schedule fo r RFP receipt evaluat ion, award, and s ta r t
of work.

I | Proposal evaluation c r i t e r i a .

I I Schedule of pre-bid meeting i f any.

| ~ l Schedule of presentations i f necessary.

I | RFP contact point - technical and contractual .

I 1 Applicable company terms and condit ions.
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ACHIEVING EXCELLENCE WITH LIMITED RESOURCES

L. W. Anson R. W. Spinney

ABSTRACT

The achievement of excellence in safety of nuclear
power plant operation is dependent in part upon establish-
ment of a performance-based training program. Developing
such a program can be a laborious, time-consuming, and very
expensive effort. Conducting job and task analyses,
designing course outlines from learning objectives, devel-
oping training materials, evaluating program effective-
ness, and managing the training process and program
through the out-years will exhaust any utility s trainina
budget and staff. Because the "achievement of excellence
implies that training become in part performance-based, the
question arises of how best to attain quality training yet
still maintain a reasonable budget and staff workload. The
answer lies not just in contracting the support necessary
but making use of all available resources—training staff,
contractor personnel and INPO.
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INTRODUCTION

The need to implement performance-based training programs has been a

major topic of discussion in the nuclear industry in recent years and

presents a major objective for nuclear trainers in the 1980*s. The

basic concept is that once job proficiency is defined in measurable

skills and knowledge (an output of job and task analyses), these skills

and knowledge can be taught in a performance-based training program.

After training, proficiency can then be measured in job-specific areas.

By providing training derived from job requirements and measuring profi-

ciency using job performance measures, greater assurance of improved on-

the-job performance is provided. For the commercial nuclear facility,

improved on-the-job performance translates directly into increased

revenue. For a n nuclear facilities, improved on-the-job performance

translates into increased assurance of personnel and plant safety.

This paper presents the specific methods and processes used at

Vermont Yankee (VY) to develop a performance-based training program.

Because of limited personnel resources on the training staff and to

remain within budgetary constraints, two decisions were made to guide

training program development.

First, a decision was made to selectively contract out portions of

the training program development process. Selectivity in contracting

out translated into two parameters. The principal parameter was that

only those short-term, one-time, and labor intensive tasks would be

contracted out. The other parameter involved the selection of the
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contractor. We sought contractors who had a blend of qualified person-

nel, INPO experience, and the adaptability to do things the MVY M way.

This decision accommodated the paucity of personnel resources.

Secondly, the decision was made to make maximum use of all INPO

resources—their personnel, processes and databases—and to make them a

partner in the development of the VY training program. We relied con-

siderably on the VY-ization" of the applicable portions of the INPO JTA

database. During program development, we also called upon their exper-

tise through assistance visits and by maintaining liaison with iden-

tified points of contact. This decision addressed the budgetary

constraints of program development.

The direct results of these decisions, we feel, contributed to the

achievement of excellence—this is with regard to personnel, products,

and processes.

PROGRAM DEVELOPMENT AND INPO ACCREDITATION

The development of performance-based training programs and attain-

ment of INPO accreditation are synonymous at Vermont Yankee.

Accreditation means several things. First, it translates to

performance-based training—virtually everything that is taught has a

basis in what is done on the job. Secondly, accreditation spells a

substantial effort in contractor support. Finally, accreditation marks

a corridor of quality across the nuclear industry.
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Because of the resource-intensive effort involved in becoming ac-

credited by INPO, the foundation of successful implementation of an ac-

creditation project is resource management. The small size of the training

staff at Vermont Yankee dictated that we contract out short-term, spe-

cialized training support services. The successful achievement of

accreditation then became a case of how well we managed our in-house

resources and contractors, and how effectively we took advantage of INPO

resources.

Prior to our last meeting at Gatlinburg, the selection of a

contractor was relatively easy. The inventory of contractors with

nuclear power training experience consisted of a few very large com-

panies offering a full range of services and many small companies (five

or less employees) who provided highly specialized services. The advent

of the systems approach to training program development in the nuclear

industry dramatically changed the composition of this inventory. Many

contractors with broad experience in training program development for

the military services and other industries started to market the nuclear

utilities. New buzz words and phrases were directed at utility training

managers. "instructional Systems Development", "needs analyses",

"job and task analyses", "test item banks", "program evaluation",

"configuration management",—to name just a few—leaped from contrac-

tor s brochures and were liberally sprinkled throughout marketing

presentations.



III.B.I.5

While this influx of contractors provided training managers with a

wider choice of candidates, it also posed additional problems in the

selection of the best qualified to assist in the development of training

programs. There were no easy answers to hard questions. How much fact

and fiction were contained in brochures and presentations relating to

vendor experience and qualifications? What was the appropriate trade-

off between the lack of nuclear industry experience and training

experience in other industries? Could the expertise in developing

training programs for the military and other industries be adapted to

the nuclear industry? What criteria should be applied in evaluating

contractor s proposals?

Determining the correct answers to these questions could mean the

difference between progressing in an orderly and economical manner to a

sound, performance-based training program or the squandering of person-

nel and financial resources without meaningful return in program

development. At Vermont Yankee, we attempted to bring together the

best talent available from all vendor sources in a marriage of con-

venience. This innovative approach allowed us to identify and contract

for the services of personnel from several different vendors and mold

them into a project team that was responsive to Vermont Yankee needs and

requirements.
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FORMING THE PROJECT TEAM

The Vermont Yankee approach to contracting training support services

is shown in Figure 1. The underlying principle is that only those ser-

vices which are short term and extraordinary and beyond the capability

of the training staff will be contracted out. It has three facets—(1)

knowledge of contractor; (2) in-house contracts administration; and (3)

an in-house training program management plan.

Knowledge of contractors is achieved in many ways. For those

contractors who have been associated with the nuclear industry for many

years their reputations—both good and bad—are common knowledge among

training personnel. For those contractors who have entered the field

fairly recently and are not widely known throughout the industry there

are other sources of information to call upon. At Vermont Yankee we

look at all prospective vendors. We talk to other training staffs and

ask "who has done a good job?" "who has been burned?" We invite

contractors to give us an on-site briefing of the company's capabilities

and experience. We check out proposed personnel. We ask other plants

to identify personnel who have done a good job for them.

We are also concerned for the people side of contractors. Does the

company burn out their staff by keeping them on the road for inordinate

periods of time? Are they a body shop? What is their personnel turn-

over rate? Do they have sufficient personnel assets to rotate people

on site without any degradation in quality of work? We don t want to be

caught short by a mass exodus of disillusioned employees.



VY'S APPROACH TO CONTRACTING TRAINING SUPPORT*

C TRAINING SUPPORT SERVICES

KNOWLEDGE
OF CONTRACTOR

COMPANY REPUTATION
CAPABLE PERSONNEL
PEOPLE-OHIENTED
MANAGEMENT SUPPORT
PRICING STRUCTURE

CONTRACTS
ADMINISTRATION

• NEGOTIATION SKILLS
• WELL-DEFINED TERMS

& CONDITIONS
• DISCRETE SELECTION
• OVERSIGHT OF

CONTRACTUAL ISSUES
• REVIEW OF DELIVERABLES

TRAINING PROGRAM
MANAGEMENT PLAN

• DEFINE SCOPE OF WORK
• SPECIFIC TASKING
• GOOD LEVEL OF

EFFORT ESTIMATE
• PROJECT MANAGEMENT

SKILLS

' Only those services which are short-term and extraordinary.
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We also look at management support of contracts. Is it real and

visible? Does upper level management make frequent contact, either in

person or telephonically, with the utility and contractor personnel on

site? Or are their personnel, once placed on site, left to fend for

themselves? Finally, we compare prices quoted by the vendors. What are

the multipliers being added to basic rates? What are the surcharges

added for administrative expenses, such as travel costs? Are per diem

rates reasonable and proper?

To oversee the second facet of contracted services, Vermont Yankee

recently established a Contracts Administration Department to assist the

various plant and staff department managers in getting the most bang for

their buck.

We negotiate with the vendor for certain costs—direct and

indirect; also, the type of contract (fixed price, cost plus, time and

materials, etc.) We are getting help in establishing a set of terms and

conditions that are to Vermont Yankee's benefit to be included in every

contract. For example, we are now discussing warranties and liabilities

with respect to prospective work. We also reserve the right to select

all or portions of services and personnel proposed.

The Contracts Administrator is there for ongoing assistance such as

determining the need and justification for sole sourcing versus a

rompetitive-type procurement. He also has a direct input in other

contractual issues such as one that appears to becoming more common—that

of vendor personnel breaking away and starting up their own company and

bidding your contracts. Finally, the Contracts Administrator reviews
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deliverables for compliance with contract line items.

Of the three facets to contracting out services, having a training

program management plan (TPMP) is the most critical. The TPMP is a "how

to" manual for conducting the business of training. We refer to the

TPMP as we define the type and breadth of services required, while the

applicable sections of the document serve as the statement of work.

Moreover, the TPMP is one of the source documents for our in-house pro-

ject management training. Being a good trainer doesn't necessarily

imply good project management skills. Consequently, this year Vermont

Yankee is formalizing the project management training that our training

staff has been receiving on a "catch as catch can" basis in the past.

Ideally, the TPMP should be in place prior to the start of training

program development process to provide the specification and guidelines

for both the training staff and project team. However, the TPMP can be

developed concurrently during the analysis, initial design, and early

development phases of the effort. As the analyses and design processes

are implemented they are incorporated into a draft of the TPMP. Because

it is unlikely that a utility will develop all of its training programs

concurrently, the draft TPMP will provide guidance for the development of

subsequent training programs.

One word of caution is in order in developing the TPMP. The TPMP

should not be etched in concrete. It should be designed as a working,

living, flexible, and fluid document. As better methods or theories are

developed and implemented, they should be incorporated into the TPMP.

Whereas specific training program content and conduct will most likely
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remain in formal operating and maintenance procedures, the generic pro-

cesses, theories, strategies to design, develop, implement and manage

training programs should be maintained in the TPMP.

At Vermont Yankee the TPMP had its genesis with the INPO Training

Systems Development Manual. The processes and methodologies in that

document were customized to accommodate our program development. The

TPMP was then further expanded to provide the Training Department Staff

with guidance, policy, or rationale for virtually all of the activities

ongoing and planned in the Training Department. An extract of the Table

of Contents of the VY TPMP is shown in Figure 2.

ANALYSIS PHASE

The Vermont Yankee approach to conducting an accreditation effort

wherein the underlying treatment is developing a performance-based

curriculum is shown in Figure 3. This is the generic model that VY and

INPO have been basing the training approach on. It is a pretty

common-sensible process. The first step defines the job and subsequent

steps build on the previous ones. This building block process provides

you with an auditable trail from the training material back to the job

task. This translates into having a basis for everything that is

taught.

The VY approach to training program development is marked by economy.

We look at INPO as a resource and, in particular, their job and task

analyses data bases. The INPO databases are used as a starting point
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VERMONT YANKEE TRAINING PROGRAM MANAGEMENT PLAN

TABLE OF CONTENTS

CHAPTER PAGE

FREFACE

I INTRODUCTION
1. Background
2. Purpose and Scope
3. Plan Organization and Use

II TRAINING PROGRAM ORGANIZATION, GOALS AND OBJECTIVES
1. Mission, Goals and Objectives
2. Training Department Organization
3. Relationships to Corporate, Other Departments
4. Vermont Yankee Accreditation Plan
5. Training Programs

III TRAINING PROGRAM DEVELOPMENT
1. Instructional System Development

IV NEEDS, JOB AND TASK ANALYSES PROCEDURES
1. INPO and Vermont Yankee Processes

V INSTRUCTIONAL DESIGN
1. Job Performance Measures
2. Learning Objectives
?. Instructional Settings
4. Test Item Development

VI INSTRUCTIONAL DEVELOPMENT
1. Learning Activities
2. Media
3. Existing/tew Training Material
4. Lesson Plans

VII INSTRUCTIONAL IMPLEMENTATION
1 . Types/Methods

VIII EVALUATION
1. Overview
2. Trainee Evaluation
3. Program Evaluation

FIGURE 2
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CHAPTER SUBJECT

IX CONTRACTED TRAINING PLAN

X RECORD KEEPING PLAN

XI TRAINING FACILITY PLAN
1. Description
2. Security
3. Scheduling

XII SIMULATOR INTEGRATION AND UTILIZATION PLAN
1. Introduction
2. Scheduling
3. Program Control s •
4. Management

rV.. ...
XIII TRAINING DEPARTMENT STAFF

1. Organization
2. Instructor Development Program
3. Instructor Initial Qualification
4. Maintenance of Professional Qualifications
5. Professional Growth

XIV LIFE CYCLE MAINTENANCE FLAN
1. Purpose
2. Process
3. Methodology
4. Controls

FIGURE 2
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and customized (or VY-ized), as appropriate, saving as much as 75% to

90% on the level of effort if a plant-specific analysis had to be per-

formed from scratch. Further, we concentrate our resources on what is

important to Vermont Yankee.

If a task is highly critical to Vermont Yankee, more time is spent ana-

lyzing it than we would for less critical tasks. The same is true for

customizing the INPO data base. There is a level of detail in the data-

base which may not be necessary for all applications.

The basic premise in adapting the INPO database is that the skills

and knowledge required to perform a task at Vermont Yankee are virtually

the same (aside from nomenclature, etc.) as a task performed at another

BWR plant or similar configuration plant. Consequently, we have

streamlined the analysis process and ended up with an auditable

performance-based training program that:

1) is based on job requirements

2) is cost-effective

3) provides measurable results

4) maximizes use of resources (personnel, INPO, dollars and facilities)

Job Analysis

The job analysis is conducted in a series of steps, each of which is

orchestrated to involve all participants in the development process—

the training staff, project team and plant personnel.



III.B.I.15

Step 1. An initial task list is developed by extracting the tasks

contained in the INPO industry-wide job survey for a particular job

category. This task list is supplemented by tasks contained in the VY

position descriptions. The compilation of tasks is formatted in a job

survey questionnaire.

Step 2. The survey questionnaires are distributed to plant subject

matter experts (SMEs) for validation that the tasks listed are actually

performed at Vermont Yankee. Provision is made in the questionnaire for

the writing in of additional tasks. Each SME is asked to rate tasks on

a predetermined descriptive scale with regard to difficulty, importance

and frequency of performance, as shown in Figure 4.

Step 3. Upon completion of the survey questionnaires, the results

are compiled and reviewed by the project team and approved by designated

training staff personnel. Completion of this process results in a vali-

dated task list for Vermont Yankee job categories.

Step 4. The final step in the job analysis is to select tasks for

analysis and training. Although all tasks for the job category under

review are identified during data collection and verification, not all

tasks should be selected for analysis and training. Some tasks require

training, while others can be learned easily on the job without formal

training or with a job aid. Tasks selected for training should be

important (critical) and difficult to learn. Selection of tasks begins

with computing the mean (average) numerical score assigned to each fac-

tor by the plant SMEs during the survey and validation. The Training

Intensity Index (Til) is the principal method used by Vermont Yankee to



Job Category^

Task Title

TASK VALIDATION FORM

Task No. SME Job Title

Who performs this task?
Job Category Job Category

What are the consequences if this Pub'.Ic Safety/ Personnel/
Task is not performed correctly? Environmental Plant Safety

Comments

Power
Production

Plant
Equipment

None or Little
Consequence

How often is this task performed? Each Shift Daily Weekly Monthly Quarterly Semi- Annually Cycle
Annually

Approximate length of time required to perform this task?

Comments

How diff icult is the correct performance of this Extremely
task in relation to other tasks in your Job? Difficult

Comments

Very
Difficult

Difficult Somewhat
Difficult

Not
Difficult

Should this task be selected for training? Yes No

If yes, please indicate the type of training! Classroom Simulator OJT Self-Study

Comments

Are you aware or have you heard of any problems in performing this task (e.g., problems related to training,
physical requirements, plant conditions, personnel safety requirements, i.e., adverse weather conditions,
protective clothing, staging/safety lines, availability of flushing water)?
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select tasks for training and analysis.

sed as:
2 + F + 3 1

The formula for the T i l i s expressed as:

T i l = D

where

D = difficulty

F = frequency

I = importance

This formula is used to calculate a score for each task. The scores

will range from 2.2 to 11.2 and the distribution of the scores including

the standard deviation, will determine the cutoff score for formal

training and therefore analysis. The typical cutoff is 6.0. Scores

above 6.0 indicate a need for training and those below 6.0 indicate

either no training or other mechanism to assist performance such as a

job aid.

Task Analysis

Task analysis is the most time-consuming, labor-intensive activity

in training program development. It is also the Achilles heel for both

utilities and vendors in determining program schedules, resources re-

quired, and associated costs. Many training programs have been delayed

in development or have been subjected to other economies that diluted

their quality because of under-estimation of the personnel resources or

costs associated with task analysis. This is particularly true of util-

ities who embarked on in-depth task analyses from scratch. Because of

the magnitute in personnel resources and budget dollars, task analyses

is the area where use of the INPO resources can pay its biggest dividend.



III.B.I.18

INPO has competed detailed, generic task analyses for eight of the

job positions for which accreditation must be sought by the end of 1986.

The remaining two, shift supervisor and shift technical advisor, will be

completed in the very near future. Some of the best SMEs in our

industry and most experienced task analysts available participated in

the analyses of these job positions. With such a large investment in

expertise and dollars, it made good sense to Vermont Yankee to use this

data as the baseline for the initiation of its plant-specific task

analyses.

The conduct of task analyses at Vermont Yankee was accomplished in

the following manner:

Step 1. The project team conducted a comparative analysis of the

validated Vermont Yankee task list developed from the jcb survey with

the INPO task list. Where there was a functional match between Vermont

Yankee and INPO tasks, the INPO task number was assigned to the Vermont

Yankee task. Where no match existed, an INPO-similar number was

assigned. This process identified Vermont Yankee (or similar con-

figuration) tasks that were contained in the INPO database and those

which were candidates for analysis by the project team.

Step 2. For correspondent tasks, task sheets were extracted from

the INPO data base and were reviewed and "customized* by project team

SMEs and instructional technologists. The review included a comparison

of the INPO-analyzed tasks with Vermont Yankee procedures. Elements and

skills and knowledges were added and/or deleted on the INPO task sheets.
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Step 3. For discrepant tasks, the project team performed the func-

tional task analysis, using a modified INPO Task Analysis Data Collection

Form. Elements, skills and knowledge were identified to the same level

of detail as those contained in the INPO correspondent task sheets.

Step 4. The marked-up INPO task sheets and the VY-condueted analy-

sis sheets were batched and verified by plant SMEs.

Step 5. The skills and knowledge from correspondent tasks (Step 2)

and discrepant tasks (Step 3) were then compiled into a Vermont Yankee

taxonomy.

Use of the similar configuration project team SME to conduct the

bulk of the task analysis greatly reduces the time required of plant

SMEs. This is particularly important not only in the scheduling process

but also in the conservation of plant resources. Plant SME par-

ticipation in the analysis can be optimally scheduled around plant out-

ages, work requirements, and other commitments and diversions.

INITIAL DESIGN

The task statements and skills and knowledge requirements identified

during the analysis process form the foundation for development of ter-

minal learning objectives (TLO's) and enabling learning objectives

(ELO's). There is direct correlation between job tasks and TLO's and

between task elements and skills and knowledge and ELO's as shown in

Figure 5. The initial design of training programs is predicated on the

following steps:
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JOB
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FIGURE 5
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Step 1. Terminal learning objectives are developed from task state-

ments. The elements and skills and knowledge associated with the task

statements are converted to enabling objectives. If the number of

enabling objectives is excessive, additional terminal objectives are

developed and are assigned the appropriate enablers.

Step 2. TLo's/ELo's are assigned to Initial/Replacement or

Requalification training categories or both. Through use of an instruc-

tional setting strategy/algorithm, optimal and alternate instructional

setting are assigned to each TLO. The appropriate media to support each

TLO is alos identified during this step.

Step 3. Learning objectives are organized into courses, modules and

skeleton lesson plans (segments).

PROGRAM DEVELOPMENT

The majority of the effort during the analysis and initial design

phase was accomplished by the contractor personnel on the project team.

During the development of training materials, contractor involvement

diminishes and training staff involvement increases. Training materials

are developed in a series of iterative steps.

Step 1. Existing lesson plans are reviewed and compared with the

skeleton lesson plans developed during the design phase and modified as

required. Where deficiencies are Identified, new lesson plans are de-

veloped for each course, module or segment (each segment will contain one

or more TLO). These lesson plans contain more technical data than is

usually the case, are personalized by the training staff instructors,

and can be used as instructor guides.
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Step 2. A test item bank is developed based on learning objectives.

(This step can be performed concurrently with the development of

learning objectives during the initial design process).

Step 3. Training materials that support current lesson plans are

reviewed and modified or updated as required, Where a need is iden-

tified for new training materials for either current or newly-developed

lesson plans, the purchase of new (off the shelf) materials or the pre-

paration of plant-specific materials is accomplished.

Step 4. Existing instructional aids and media are reviewed and

revised or new aids and media are developed as necessary.

PROGRAM MAINTENANCE

The long-term effectiveness of performance-based training relies

primarily on the ability to maintain the accuracy and currency of the

program and materials. One of the major attributes of performance-

based training is its relevancy to what is performed on the job. If

performance-based training does not remain in accord with job changes,

then it becomes intuitive training and loses all accountability. As

with the development and implementation processes of performance-based

training, there is a systematic approach to maintaining the training

over the life cycle of the program.
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This approach addresses the surveillance of potential changes, the

disposition of changes, and the incorporation of the changes into the

training program. More specifically, the concept of training program

life-cycle maintenance encompasses all facets of the training including

the simulator and corresponding programs. Because the success of simu-

lator training is in part contingent upon the fidelity of the simulator,

Vermont Yankee has designed a configuration management system specifi-

cally for the simulate, training materials, and software and hardware

documentation.

Much of the actual configuration management system is merely a

software package that tracks all changes to the simulator including the

incorporation and various validation steps to ensure the fidelity and

quality of training.

Life-Cycle Maintenance Plan

As part of the configuation management system, the Vermont Yankee

Life-Cycle Maintenance Plan addresses the training program content and

process and describes the various types of changes that could be ini-

tiated. The program content that will be affected by changes in

material include:



III.B.I.24

- Training material.

- Lesson plans - classroom and OJT.

- Training media.

- Training aids.

- Simulator exercise guides.

- Test items.

The training process data that will be affected by changes in

material include:

- Job analysis results.

- Task analysis results.

- Learning objectives.

- Qualification cards.

The origin of those changes evaluated for impact upon training falls

into two categories—those originating in the Training Department and

those external to the Training Department and to Vermont Yankee.

Examples by categories include:

- Internal changes

—Instructor evaluation of materials.

—Instructor evaluation of trainees.

—Trainee feedback.

—Supervisor of trainee feedback.

—Program specialist feedback.
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- External changes

—Review of operating experience.

—LERS

—Engineering and design changes.

—NRC letters, bulletins, notices, and circulars.

—Vendor and architect-engineer reports.

--INP0 SOERs and SERs.

—Plant and corporate audits.

—Industry events.

The training program receives constant surveillance and continual

update to achieve full development, efficiency, and economy. The

xiram is also subjected to rigid examination and evaluation in pro-

viding personnel achievement and in the elimination of training inef-

ficiencies. Life-cycle support of the program begins once the program

is ready-for-training and on-line. As the plant and training hardware,

training goals, and trainee quality change, so will the training program

and materials to keep pace. The principal activities to maintain our

training program are shown in Figure 6. The effectiveness of keeping

training current and accurate relies in part on the assignment of an

appropriate manager and the generation of a life-cycle program plan.

This plan is not a formal document, per se, but simply a set of guide-

lines and responsibilities for the assigned manager. The life-cycle

manager as described herein is an assigned duty and authority of the

Training Department's Program Specialist. Whereas this plan addresses

the Training Department activities, the plan is actually applicable to
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virtually all training conducted by Vermont Yankee.

The life-cycle plan addresses the management and procedures for two

major functions—surveillance and change. Surveillance of Vermont

Yankee training material (including hardware and software) is a feedback

system designed to keep training relevant in an environment of changing

hardware, operating techniques, and training requirements. The direct

result of these surveillance activities is recommendation for changes to

the training material. Coordinated by the designated training life-

cycle manager (i.e.r the Program Specialist), the specific respon-

sibilities include:

- Monitoring proposed hardware (engineering and training) and

documentation changes for impact on the training components

and initiating corrective action;

- Detecting errors or deficiencies in existing and newly-

developed training materials and initiating corrective action;

and,

- Reassessing training materials on an ongoing basis and de-

veloping proposals for their improvement.

The change function pertains to the process by which engineering

system change recommendations are examined by the Department s cognizant

supervisor or instructor to determine the impact upon training. Once a

change is determined to have an impact, the Program Specialist coordi-

nates the actual writing of the changed materials, the production sup-

port necessary, the materials quality assurance, and the approval of the

incorporated changes. From here the basic flow of the change process
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approximates that of Figure 7. The success of these change procedures

is dependent upon your plant's document control system. For example, a

given engineering change could have an impact on numerous materials in

different courses; as a result, someone would need to call up either

manually or on a computer the specific materials affected.

Additionally, the life-cycle training manager may want to maintain a

list of all changes so that as persons go through requalification

training, changes from the last training may be highlighted (this is

particularly important if operational procedures have been affected by

the source changes).

The end result of the surveillance and change activities is a

training program and materials that parallel the plant personnel s

actual job requirements.

CONCLUSION

We at Vermont Yankee, as is the rest of the industry, are dedicated

to the development and maintenance of quality training. What sets us

apart from many other companies is that we do not have the time, person-

nel, nor the money to either design or implement a traditional instruc-

tional systems development process (i.e., "reinvent the training wheel'*).

Consequently, we chose to economize our resources and maximize INPo's.
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JOB TASK ANALYSIS
LESSONS LEARNED FROM APPLICATION IN COURSE DEVELOPMENT

Joan B. Meredith, Ph.D.

ABSTRACT

We at Public Service Electric and Gas Company are committed to
a systematic approach to training known as Instructional System
Design. Our performance-based training emphasizes the I.S.D.
process to have trainees do or perform the task whenever and wher-
ever it is possible for the jobs for which they are being trained.
Included is a brief description of our process for conducting
and validating job analyses. The major thrust of this paper is
primarily on the lessons that we have learned in the design and
development of training programs based upon job analysis results.

Introduction

We, at Public Service Electric and Gas Company, are committed

to a systematic approach to training, known as Instructional Systems

Design (ISD). There is a plaque at the entrance of our Training

Center that summarizes our Company's training philosophy, "Competence

and Safety in Nuclear Energy through Training Excellence." Our

performance-based training emphasizes a process where trainees

do or perform the tasks wherever and whenever it's possible for

the jobs for which they are being trained. In the majority of

our training, traditional classroom training is the instructional

setting of last resort. As an analogy, if you're teaching someone

to saw, having them draw a picture of a saw does not ensure that

they can actually do that task. If you are going to train them

to saw, get a piece of wood and a saw and have them saw.
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My presentation today will focus on the specific experiences that

we have learned in applying the results of our JTA efforts to

the design and development of training programs. First, I will

provide you an overview of the process we used for conducting

our job analyses.

Overview of Job Analysis Process

We've tailored the INPO job analysis process to provide a site

specific methodology to be accomplished at Salem Generating Station.

We modified the process for the definition of task level, in that

our task levels are defined as to how the job tasks are performed

at Salem Generating Station. Specifically, tasks are defined

from an operational data base, in that we review work orders,

inspection orders, and reference the associated procedures, in-

structions, directives, etc. in developing our initial task list.

Our initial task lists are then validated, using subject matter

experts and supervisory personnel input to ensure that each task

is described accurately and that the task list is complete. Once

the task list has been validated and approved by station and training

management, it is then used as the basis for the design, development,

implementation and evaluation of training.

Application of Job Analysis Results in Course Design

Let me preface my remarks with the fact that Public Service Electric

and Gas Company has been committed to providing hands-on training

prior to the Company's efforts to build nuclear generating stations.

Many years ago, the Company saw a need for, and a practical benefit

from, training. Station performance and personal safety both

improved as a result of training. At that time, the training
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was a hands-on approach where experienced personnel were charged

with developing and conducting technical and maintenance training.

This hands-on, or performance-based, training philosophy was carried

over into the Nuclear Department and has since been refined into

a more systematic approach.

The overall lesson learned by our training staff in designing

new or reviewing existing training courses and programs is that

the task statements directly support our philosophy of performance-

based training. Our terminal learning objectives are developed

or revised directly from the task lists; specifically, the task

descriptions have been used to develop or revise the performance-

based, skill oriented terminal learning objectives. Furthermore,

we found that the task descriptions, with the associated learning

objectives, were related directly to the development of Qualification

Cards. The action verbs from the task descriptions and learning

objectives were transferable to the Qual Card, while the conditions

and standards for the Qual Card were obtained from the learning

objectives. In addition, the task list-to-learning objectives

cross-referencing facilitated examination development. A direct

relationship among Qual Cards, job performance measures, learning

objectives, and tasks must exist to ensure that effective training

occurs. As an example, I selected the following task from our

Licensed Operator Training Program to show the relationship from

task to test.

TASK: 004 501 01 01

Perform an automatic makeup to the Reactor Coolant System.

Reference: OI-II-3.3.6

LP: 302/304 - 145.07 - CVC - 01
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The Terminal Learning Objective is a restatement of this task

and includes the condition and standard.

TERMINAL Given 0I-II-3.3.6, perform (without error) an

LEARNING automatic makeup to the Reactor Coolant System in

OBJECTIVE: accordance with this procedure.

The Enabling Learning Objective supports the accomplishment of

Task and Terminal Learning Objective.

ENABLING From memory} correctly describe the automatic

OBJECTIVE: actions of the Reactor Makeup System when in

automatic.

The Qual Card Statement reflects both the task and Terminal Learning

Objective.

QUAL Perform an automatic makeup to the Reactor Coolant

CARD: System.

(This task must be performed in accordance with the procedure,

and must be performed either at the station or on the simu-

lator. )

While the Performance-Based Test Item reflects the supporting

knowledge identified in the Enabling Learning Objective.

PERFORMANCE-BASED Describe the sequence of events which will

TEST ITEM: occur when the Volume Control Tank level decreases

to 149. (All controls in auto.) Include setpoint

when makeup secures and the final condition

of each component.
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Application to Course Development

Once the learning objectives, Qual Cards, and job performance

measures have been developed from, or compared to, the task list,

attention shifted to the development of new or review of existing

lesson plans to reflect the contents of performance-based training.

During lesson plan review, we identified incongruities between

tasks and existing lesson plans, in that in some instances, training

was being provided for which the task did not support that degree

or type of training, or that there were tasks for which training

did not exist. For example, we found our Non-Licensed Operators

did not need to be trained in thermodynamic steam tables. As

an example for the former, we identified that we were not effectively

training oui Non-Licensed Operators to "rack-in" breakers, in

that we did not have them do it. As a result, our existing training

programs have been or are being revised to reflect the requirements

of the job. In essence, what we have accomplished is the replacement

of the "nice to know" training with the "need to do" training.

In other training programs, we have used the results of our analysis

to design and develop courses using the ISD process from the be-

ginning. We have found that our courses and programs are initially

successful and receive positive trainee and supervisory feedback.

I want to discuss briefly an area that falls into the affective

domain. Feedback we've received from internal and external sources,

as part of our recent INPO Accreditation Visit, was that personnel

in the Station felt that we were providing better instruction

and more effective training. Presently, we are less apt to hear
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"That's not the way we do it in the Station." and more likely

to hear "The training helped me do my job better." In summary,

we have found that training emphasizes tasks as they are performed

on the job.

Conclusion

In closing, there is one additional point I would like to make,

in that as training must be a dynamic process between station

and training personnel, so must the job analysis be so maintained.

For a job analysis to result in effective training, it must remain

currents In maintaining the currency of a job analysis, it is

imperative that a managed maintenance program exist to track changes

in curricula and tasks to reflect the current job duties and responsi-

bilities.

To develop your job analysis and then have it sit on the shelf

will result in a static environment in which training can possibly

(and probably will) drift away from the specific needs of the

personnel performing the tasks and jobs in the station. Training

must provide and maintain viable training services in providing

effective and efficient training. At PSE&G our commitment to

training is to have trainees do better tomorrow than they did

yesterday.
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HOW TASK ANALYSIS
15 APPLIED TO~THE

NRC EXAMINATION "PROCESS

Bruce Boger

ABSTRACT

NRC examination work has centered on the development
of a content valid examination. The INPO job task
analysis was used to formulate a catalog of KSAs for
examination purposes. The KSAs were reviewed and
rated for importance by subject matter experts. An
accompanying handbook was developed to provide
instructions on catalog use such that examinations
having demonstrable content validity could be
constructed.

In 1980, the NRC embarked on a program to assess the licensing
process and make improvements that would result in a content
valid examination that could be applied in a consistent manner by
all examiners. The program was driven by a number of
circumstances that grew out of the TMI-2 accident. In
particular, a new emphasis was placed on the human element of
nuclear power plant operation. The training, licensing, and
performance of licensed personnel became very visible. Changes
were made to the licensing process to alter written examination
format, increase passing criteria and include' simulator
examinations. Additionally, the NRC regionalization of the
operator licensing function created a new pool of examiners who
were no longer under one roof and, as the number of facilities
continued to grow, more examiners were recruited. In order to
resolve concerns related to examination consistency and to
continue an NRC initiative to conduct more operationally oriented
examinations, we took steps to codify the licensing process.
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One step was to update and revise the Examiner Standards
(NUREG-1021) and make them publicly available. Another step was
to initiate work on examination improvements based upon a job
task analysis (JTA) of licensed personnel. This paper is
intended to describe the NRC efforts to use such a JTA in the
development of a content valid examination process.

The NRC examination development work centered on the creation of
two documents. The first document was compiled to identify the
necessary KSAs required of ROs and SROs to safely operate a
nuclear power plant. Thi: document is referred to as the
knowledge catalog. The second document was created to provide
examiners with a technique to sample these KSAs when conducting
examinations. This document is referred to as the examiner
handbook.

Knowledge Catalog

We selected as our data base the INPO PWR JTA, since it was
available and had been created by subject matter experts.
However, due to the comprehensive nature (volume and content) of
this data base and its intended use as a training tool, we found
it necessary to modify the INPO work. In particular, the data
was manipulated to eliminate redundancies, aggregate similar KSAs
and combine similar tasks. Efforts were directed toward reducing
the volume of information while retaining the character of the
information. During the reduction process links were maintained
with the original data base.
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The resulting KSAs are about one fourth the size of the original
data base. These KSAs were evaluated and grouped for
presentation in the knowledge catalog. The catalog is divided
into three basic sections. The first section of the catalog
consists of Plant-wide Generic (PWG) KSAs. These KSAs are
independent of individual systems and therefore can apply across
all systems. For instance, the PWG KSA, "Ability to execute
procedural steps" would be required on all systems.

The second section of the catalog consists of KSAs that are
related to specific plant systems or emergency evolutions. In
all, KSAs for 45 systems and 38 emergency evolutions have been
developed. These KSAs require plant specific consideration. For
instance, the following KSA must be tailored to the system being
covered, "Knowledge of the (system) design feature(s) and
interlock(s) which provide for the following: (feature of
concern)." Plant specific information will be used by the
examiner when filling in the blanks.

The third section of the catalog contains KSAs related to eight
major categories of plant components. These categories are:
valves; sensors/detectors; controllers and positioners; pumps;
motors; heat exchangers and condensers; demineralizers and ion
exchangers; and breakers, relays, and disconnects.

After the KSAs had been categorized and grouped, subject matter
experts (SME) were gathered to review the catalog. The SMEs were
SROs from the various INPO plant groupings and senior NRC
examiners. These SMEs were tasked with evaluating the catalog
for completeness and accuracy. Various KSAs were added, edited
and deleted. The SMEs were then tasked with rating each KSA for
importance to safety. Ratings were assigned for both RO and SRO



III.B.3.4

importance. A scale of one to five was used, with a rating of
one meaning a KSA would have insignificant importance, while a
rating of five means a KSA would be essential for safety. Raters
were also able to indicate those KSAs that were not applicable at
their facility or were not required of the RO/SRO. The data was
compiled and an average importance rating was computed for each
KSA. Some items showed a variance across SMEs; that is, some
items were deemed very important at one facility and not
important at another facility. These items are marked with an
asterisk to alert catalog users that plant specific information
should be consulted when using these items.

The final knowledge catalog identifies the KSAs and their
relative importance for both RO and SRO positions. To ensure
that this information is applied to the examination in a content
valid manner, three additional factors must be considered. These
are representative sampling, test objective-test item
consistency, and test reliability. These factors were
incorporated into the examiner handbook.

Examiner Handbook

This handbook was developed to provide guidance to examiners on
the appropriate use of the KSAs found in the catalog. We
required that the resulting examination be compatible with the
Examiner Standards and therefore comparable to the existing
examination in format and difficulty. Accordingly, the handbook
provides guidance on catalog sampling to create an examination
with 3 components: written (four written sections and an 80%/70%
passing criteria), oral and simulator.
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The first section of the handbook describes how to develop a test
outline that will ensure valid, representative test content
coverage. Instructions are provided relative to selection of
plant systems and emergency evolutions, selection of KSA
statements, and incorporation of recent plant-specific events
(e.g. LERs). The other sections of the handbook deal with
filling in the test outline. Guidance is provided on determining
the appropriate testing mode (written, oral, or simulator), item
difficulty, and question type (essay, short answer or multiple
choice). Instructions are also given on oral and simulator
examination construction and scoring.

Implementation

As we did with the Examiner Standards, the NRC plans to make the
catalog and handbook available to interested parties. The
catalog will be published as NUREG-1122, "Knowledges and
Abilities Required of Nuclear Power Plant Operators: Pressurized
Water Reactors." The handbook will be published as NUREG-1121,
"Examiner's Handbook for Developing Operator Licensing
Examinations."

A grace period will exist prior to general use in the examination
process. This is due to our desire to receive regional office
comments, to provide examiners with associated training, and to
pilot test the procedures. Implementation is anticipated during
the spring/summer of 1985.



III.B.3.6

Future Activities

To date the NRC has concentrated on the development of the PWR
catalog. The creation of a BWR catalog, using similar techniques
has been initiated. We hope to have this catalog completed by
1986. Concurrently we intend to update the handbook and the PWR
catalog to incorporate experience in their use.

By the nature of their development the PWR and BWR knowledge
catalogs are generic in nature. It is the NRC's intention to
establish a mechanism by which these generic catalogs could be
refined to produce plant-specific knowledge catalogs. We hope
facility personnel will take the time to review the catalog with
that in mind.

We also plan to link the catalogs with the NRC Examination
Question Bank (EQB). With appropriate key wording, an examiner
will be able to select KSAs with a test outline, identify key
words for these KSAs, and call up related, verified questions on
the EQB. The resultant examination, by nature of its
development, would be content valid.
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PERFORMANCE BASED SIMULATOR TRAINING -

THE USE OF 3TA DATA IN PROGRAM DEVELOPMENT

Paul H. Elliott, Ph.D.

ABSTRACT

The level of resources and effort required to procure and
install a full-scope control room simulator is so
demanding that most utilities have been unable to
allocate sufficient resources to simulator program
development. Concurrently, internal and external forces
have focused on the need to use systematic approaches
to program development for all facets of the training
program. This presentation describes the process that
Baltimore Gas and Electric used for simulator program
development. The process was designed to operate
under the constraint of limited resources combined with
a commitment to performance based training.

BACKGROUND

The level of resources and effort required to procure and install a full-scope

control room simulator is so demanding that most utility training units have

been unable to allocate sufficient resources to simulator program

development. Herculean efforts have been made by utilities and individual

trainers to do the best they could with available resources. These efforts have

met with varying degrees of success.
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Concurrently, internal and external forces have focused on the need for using

systematic approaches to program development for all facets of the training

program — classroom, OJT, and simulator. Such systematic approaches tend to

be very labor intensive, creating conflicting demands for the managers and

trainers involved in simulator procurement and/or operation.

During the procurement of its control room simulator, Baltimore Gas and

Electric Company's nuclear training unit launched a simulator program

development effort designed to operate under the constraint of limited

resources combined with a commitment to performance based training. This

presentation describes the process used and the products produced by this

effort.

PROCESS

The analysis phase- of this project began with the verification of a plant-

specific job analysis. Verified tasks to be trained were then assigned to one or

more components of the simulator training program, i.e., one of three phases of

the initial license training program, the SCRO upgrade program, or

requalification training.. Within each program, tasks were prioritized based on

significance of the task and NRC requirements.

During the design phase of the project objectives were established and

sequenced, the programs were outlined, and prototype training and development

schedules were set. Tentative protocols for trainee, instructor, and program
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evaluation were drafted. Additionally, guidance was established and revised for

lesson plan format and content. The analysis and design stages were

accomplished using available internal resources.

The development effort consisted of taking the output from the first two

phases and writing complete lesson plans for each session. By the time the

development stage was begun, the three BG&E simulator instructors were

almost totally committed to factory acceptance testing. Two SCRO certified

contractors were brought on board for eight months to aid in the development

of the lesson plans. These were regularly reviewed by BG&E personnel and a

small number were dry run on the simulator even prior to its delivery.

PRODUCT

The product of this effort is a set of detailed lesson plans for the initial license

and licensed requalification training programs which are performance based.

Documentation allows for any task from the job analysis to be traced to the

lesson plan(s) where it is being trained and vice versa. BG&E is confident that

the lesson plans meet its requirements for excellence in training while

surpassing external guidance concerning both the content and format of

simulator training programs.
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LESSONS LEARNED

The first lesson learned on this project was that it is best to start with

something you know well. "Keep it simple" — at least in the beginning. We had

decided to begin the initial license training with an innovative series of

simulator lessons intended to serve as an advanced organizer for the whole

program. Our mistake was trying to develop this section first. We found

ourselves trying to determine lesson plan format, level of detail, etc. while

concurrently debating the merits and intent of this new approach. The

development to instruction ratio averaged approximately 35:1. This dropped to

approximately 13:1 for the more traditional requalification lesson plans which

were developed next. Without question it would have been more efficient to

start with a series of lessons that were better defined and come back to the

innovative lessons later.

The second lesson learned was that there are significant aspects of the

operator's job which do not lend themselves neatly to systematic approaches to

training development. While the data from XT A is illuminating and useful, it is

not sufficient to determine how to train an operator to accurately analyze an

unanticipated event and to select the best course of action from a myriad of

choices. Due consideration must be given to human reasoning when developing

instruction. Operators cannot be programmed to perform decision making tasks

perfectly.
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The third lesson learned was that a systematic approach to instruction must be

viewed as a "means" rather than an "end." The process, if adhered to rigidly,

can consume more resources and effort than can be justified. The intent of

systematic approaches to instructional development is not to develop the

perfect training system but is to develop competent performers in the

workplace. When the mechanics of the process begin consuming resources that

could better be spent on quality of the product, it is time to reevaluate what

you are doing.
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USING PLANT PROCEDURES AS THE BASIS
FOR CONDUCTING A JOB AND TASK ANALYSIS

H. F. Haynes
B. W. Ruth

ABSTRACT

Plant procedures were selected, by Northeast Utilities (NU), as

the basis for conducting Job and Task Analyses (JTA). The resultant

JTA was used to design procedure based simulator training programs for

Millstone 1, 2, and Connecticut Yankee. The task listings were both

plant specific and exhibited excellent correlation to INPO's generic

PWR and BWR task analyses. Using the procedures based method enabled

us to perform the JTA using plant and training staff. This proved

cost effective in terms of both time and money. Learning objectives

developed from the JTA were easily justified and correlated directly

to job performance within the context of the plant procedures. In

addition, the analysis generated a comprehensive review of plant

procedures and, conversely, the plant's normal procedure revision

process generated an automatic trigger for updating the task data.

NOTE 1: In the context of this paper, a procedure is any plant

document which describes or affects the acts or actions

performed by an operator. This includes all plant operating

procedures, surveillance procedures, administrative control

procedures, I&C procedures, etc.

NOTE 2: Our plant operating procedures are in-depth, accurate and

provide a great amount of supportive information. They are

developed,, reviewed, and revised by operators. They have

been time tested and fine tuned through the years to ensure

that our plants are always operated within the bounds of

existing procedures.
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Introduction

Ever since the TMI-2 incident, the nuclear industry has been

under constant pressure to upgrade/improve in the area of training.

The goal being; excellence in job performance. Various methodologies

using job performance criteria as the basis for training program

design have been introduced. Most have been applied and proven

effective by the military and/or business community. Indeed, based on

their research, both the Institute of Nuclear Power Operations(INPO),

and the Nuclear Regulatory Commission (NRC) have concluded that a

systematic approach to training (SAT) provides the best means of

achieving that goal. This paper presents a systematic methodology

for developing learning objectives for licensed operator training

programs based on a detailed analysis of plant procedures. Although

the process was originally intended for simulator training program

development it is now being used to develop full spectrum operator

training.

Background

In October of 1981, management committed the personnel and

financial resources necessary to procure a reference plant simulator

for each of its nuclear units, Millstone Point 1, 2, 3, and

Connecticut Yankee (CY). A simulator project was organized and given

the following mission:

. Procure four plant specific simulators on a fast track

schedule, such that manufacturing would begin in July 1982,

with all machines delivered by September 1985. Figure 1 shows

the manufacturing schedule.
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. Design and build a training facility to house the reference

plant simulators.

• Recruit, hire, and train a staff to operate and maintain the

facility.

. Develop and deliver performance based simulator training

programs that support corporate commitments relative to INPO

accreditation.

In November 1983, with the simulator procurement effort well

under way, we began to focus our attention jn training program

development, only to find a moving target. The uncertainties

encountered stemmed from:

. Potential regulatory ramifications of the Weiker Amendment.

. Indications that INPO was developing a manual on SAT.

. NU management was considering a commitment to INPO

accreditation.

. A myriad of diverse proposals evolving from vendor contacts.

Our problem was further compounded by the fact that time was running

out. We had only 1 1/2 years to answer all these questions, decide

upon a course of action and complete the entire job.

In February 1984 the decision was made to develop a systematic

training development model that included specific implementation

instructions. We studied existing performance based training

development references, and available job and task analysis data. We
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decided to base the overall model on five well known phases; (1)

Analysis, (2) Design, (3) Development, (4) Implementation, and (5)

Evaluation.

Our review of existing analysis data that might support our

performance based training model revealed difficulties. The INPO

generic PWR and BWR Control Operator data, while detailed, would have

been time consuming and difficult to make plant specific. For

example, of the approximately 700 PWR tasks analyzed, only 70 existed

for the Millstone Point 2 configuration group. Also, it was

determined that obtaining a complete, interview based, task analysis

would have been prohibitively expensive, manpower intensive and would

not have supported simulator delivery schedules. What was needed was

an alternate Job and Task Analysis approach. One that could be

completed in time to support licensed operator trainingware

development for each of the four units. And, would provide the

necessary documentation for the task based data such that our final

programs could withstand the rigors of an accreditation or regulatory

audit.

In our attempts to define an alternate method of collecting

licensed operator JTA data to support our model, one particular set of

plant documents was constantly referenced, the Plant Procedures! They

are a direct man-machine link between the operator and the operation

of the plant. They are a natural information base. In fact,

Procedures:

. Are written by operators/Subject Matter Experts (SMEs).

. Are reviewed and approved by the Plant Operations Review

Committee (SMEs).
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. Cover the full spectrum of plant operations.

. Describe in substantial detail what must be done to safely

operate the plant.

. Are periodically reviewed and updated to reflect improved

methods, plant modifications, and lessons learned.

. Are definitely plant specific!

Our problem was solved! We could meet the development

commitments of our simulator training program by conducting a detailed

analysis of each unit's procedures. The rest of this paper provides a

brief description of the Job and Task Analysis technique and our

experiences in applying it.

The Procedures Based Job Analysis

The first step in our job analysis process was to select the Job

Category to be analyzed. Our need to develop licensed operator

training programs for simulator application led us to define the job

category as "Licensed Operator".

We obtained a complete set of station and unit specific procedure

indexes for review by SMEs. The indexes included those of the:

. Specific Unit Operating Procedures

. Specific Unit General Operating Procedures

. Specific Unit Abnormal Operating Procedures
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. Specific Unit Emergency Operating Procedures

. Specific Unit Maintenance Procedures

. Specific Unit Instrumentation and Control Procedures

. Specific Unit Engineering Procedures

. Station Chemistry and Health Physics Procedures

. Station Emergency Plan Implementation Procedures

. Station Administrative Procedures and Policies

. Specific Unit Policies

Additionally, other pertinent information that might further define

the job category was assembled, including:

. NU organizational goals, objectives and commitments

. On-the-job performance data based on feedback from Operations

Department supervisors

. Information relative to recent plant modifications

. Regulatory documents and industry standards covering licensed

operator job performance and training requirements

. Plant and Industry Experiences (Plant Incident Reports, License

Event Reports, Significant Operating Experience Reports, etc.)
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. Position descriptions

Having assembled the list of documents which might pertain, we

began the review process to narrow the field to those that could

actually be used to define the job category of Licensed Operator.

Using the procedures, a minimum of two SMEs met, and answered,

(by consensus opinion), the following question,

"While performing the duties of

a licensed operator on shift,

would I ever perform a task

governed by this procedure?"

Any procedure that was determined to be not applicable by the SMEs was

deleted from the index. The remaining procedures were transferred to

Job Analysis Forms. Figure 2 illustrates a completed Job Analysis

Form. Each procedure title listed on the Job Analysis Form became a

Task Area; a collection of related tasks based on a plant procedure.

After all applicable procedure titles were transferred to Job Analysis

Forms, the other assembled information was reviewed to determine if it

identified a new Task Area not already covered by a listed procedure.

Additional Task Areas were added to the Job Analysis Forms as

necessary.

Remembering that at this time our only purpose was to design

simulator training programs, the SMEs had to resolve one further

question for each remaining task area.

"Is the Task Area relevant to a

simulator training environ-

ment?"
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If it was determined to be non-relevant, the reason was documented in

the comments column on the Job Analysis Form (Reference Figure 2).

The complete listing of Task Areas with relevancy determinations

and comments is our completed Job Analysis. It is important to note

that unlike most Job Analyses the procedures based methodology

supports the selection of Task Areas versus specific tasks for the job

category being analyzed. Specific tasks are defined during the Task

Analysis process.

Procedures Based Task Analysis

The task analysis was conducted as a formal review of the

relevant Task Areas identified during the Job Analysis. A minimum of

three SMEs met to review each Task Area, step by step, aspect by

aspect. Using a consensus decision process, the following items were

identified and documented.

. Specific tasks within a Task Area - a task was defined to be

any evolution that a person or an operating crew could be asked

to perform that has a distinct beginning and end point. This

could be anything from "Starting a Service Water Pump" to

"Conducting a Plant He t-up from Cold Shutdown to Hot Standby".

. Task elements - the steps that must be performed to complete a

task. In general, each procedure step was a task element. For

example, "7.2.2 Monitor reactor pressure on CRP-905. As

reactor pressure decreases below 350 psig, admission valve

1-LP-10B opens."
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. Task conditions - those conditions that must exist prior to the

performance of a task.

. Task Skills - those job related activities that contribute to

the successful performance of the task.

. Task Knowledge - the specific facts, principles, or concepts

necessary to develop a skill(s) that contributes to the

successful performance of the task.

. Determine task element criticality - an element was determined

to be critical if it could result in serious personnel injury,

or prevent a plant system or component from performing a design

safety function as identified in Technical Specifications or

Emergency Operating Procedures.

We titled the process a "Table-Top Discussion". The SME

participants and the items reviewed at each Table-Top Discussion were

documented by formal, standardized meeting minutes. An example of the

minutes for a Table-Top Discussion is shown in Figure 3.

The Task Analysis data was documented in loose leaf notebooks,

using the format shown in Figure 4. With the notebook open, the

actual procedure page is to the left and a Task Analysis Data Form is

to the right. Both the procedure page and the data form become a part

of the Task Analysis. Therefore, the data forms were primarily used

to document skills and knowledge items not already identified in the

procedure. The auditable Task Analysis records are the Table-Top

Discussion minutes and the Task Analysis notebooks.
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We needed to prove the validity of our process prior to investing

much valuable time. To gain the necessary confidence in our work we

cross referenced our early task analyses .with applicable portions of

the generic INPO task data. The correlation was excellent. The

process continued, with our rate of progress improving steadily.

The time required to complete our procedure based Task Analysis

was less than anticipated and a small fraction of that which would

have been required for alternate techniques. We were able to complete

the entire process for the Licensed Operator job category in time to

develop performance based learning objectives for initial training

programs on the Millstone Point 1, 2, and CY simulators. Figure 5

shows the actual manpower resources, in man-months that were required

to perform the analyses.

Direct involvement by training personnel also reduced the time

necessary to design simulator training programs and develop their

respective learning objectives.

Specific comments resulting from the detailed SME review of each

unit's operating procedures were provided to the applicable Operations

Department. Many of the change recommendations are being incorporated

into existing procedures. Thus, our Job and Task Analysis effort

resulted in the side benefit of improving the reference plant's

operating procedures.
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The Procedures Based Training Program

With the task analysis completed, we proceeded to design our

training programs. Once again we turned to the plant procedures. Our

plant operating procedures are broken down into the following broad

categories:

. System Operating Procedures

. General Operating Procedures (plant startup, cooldown)

. Emergency Operating Procedures

. Surveillance procedures

Recognizing that the level of skill and knowledge required by

each category differed, we used the procedures as the framework for a

pyramid in which successive degrees of skill and knowledge are

developed. We used the system operating and surveillance procedures

to develop the system knowledge, control board familiarity, and

manipulative skills which form the broad base of our pyramid. The

general operating procedures were used to integrate established

learning within the framework of familiar plant evolutions. Hens we

developed system interrelationships and coordination between watch

stations. Malfunctions, system annunciator responses and abnormal

operating procedures were used to develop basic diagnostic, analytic,

and decision making skills. The pyramid culminates with the emergency

procedures where a higher degree of diagnostic and analytical sltills

team work, and decisiveness is required.
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Each simulator exercise was designed to be a building block

within the pyramid. It was keyed to the performance of a procedure or

procedure section. Criteria for successful performance was specified

on a Trainee Performance Guide (TPG) in the Terminal Learning

Objective. The list of skills and knowledges which support the

Terminal Learning Objective were specified as Enabling Objectives.

Figure 6 shows a representative TPG. That list may contain one or

more terminal learning objective developed earlier in the pyramid

process. This may continue several levels deep. For example; the

ability to respond to a reactor trip, (as one of its aspects), relies

on the ability to control pressurizer level, which in turn relies on

the ability to operate charging pumps.

The plant procedures provide a common theme, running from the

task analysis, through the program design, to the learning objectives.

We naturally chose to identify our terminal learning objectives by the

procedure number, section, and subsection from which they were

derived. The result was learning objectives that were easily

justified since they were based on procedures currently in force at

the reference plant. And, due to the numbering system, their specific

basis could be readily arid exactly determined.

As a final validation, all of the Trainee Performance Guides were

reviewed by the respective Operations Department. When they were

satisfied that the terminal and enabling learning objectives

accurately stated the skills and knowledges required to perform the

evolution, each Trainee Performance Guide was individually approved.

This final review will increase the program's effectiveness by

ensuring its acceptance and support.
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Managing Change

Plant procedures are continually being updated to reflect

equipment modifications and operating experience. Since the plant

procedures are a vital link between the operator and his unit, changes

to them often redefine satisfactory job performance criteria for

specific tasks or entire Task Areas. Procedures based Task Analysis

data enables us to use the procedure revision to trigger the review

process.

When a revision to a procedure listed in the Job Analysis as a

Task Area is received, an instructor reviews the changes against the

data contained in the Task Analysis notebook(s). The instructor

simply logs his review if the changes dô  not alter the skills and

knowledge necessary to satisfactorily perform the affected task(s).

If the instructor determines that the change could impact skill and

knowledge criteria, the Table-Top Discussion process, defined above,

is implemented for the affected Task Area. A cover page similar to

those used for controlling plant documents is used to record the

review and update process for each Task Area.

The review process has been easily implemented because procedure

revisions are promptly routed with all changes well identified. Since

the same procedures are an integral part of the Task Analysis, it is

simple to locate the applicable data and review it for impact.

Additionally, all training program learning objectives are tied to a

specific task via the analysis data. Therefore, they can be easily

maintained current as well. This process provides direct and rapid

feedback to a training program's content through the updated learning

objectives. We believe that this will continuously maintain our Job

and Task Analysis data and learning objectives current, and make them

valuable training tools.
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Summary and Conclusions

The effectiveness of any training program is determined by how

well it prepares a person to competently perform a specified job.

This implies that effective training programs can occur only when

training program developers, instructors, and trainees thoroughly

understand the specific skills and knowledge that must be mastered.

Further, to minimize the impact of training on the day-to-day

operations of a working department, it must be efficient. The best

way to ensure the above is to develop training programs systematically

such that learning objectives are based on valid Job and Task Analysis

data.

Based on the efforts of all those involved in the training

development process at NU, we believe that, in a very cost effective

way, we have:

. Produced, complete, valid and useful Job and Task Analysis data

for the Licensed Operator job category.

. Developed performance based learning objectives that support

full spectrum Licensed Operator training.

. Designed effective Licensed Operator training programs.

We are confident that since our procedures based Job and Task

Analysis data reflects extensive unit specific operating experience,

our resulting training programs will be both relevant and effective.
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Finally, based on our positive experiences, we conclude that this

Job and Task Analysis technique can be cost effectively applied to any

job category, that is highly proceduralized, and provide complete,

valid and useful training development data.
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job Cafooryt Licensed Operator

Task Area (Procedure)

1
235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

Number

21129

21130

21131

21132

21133

21134

21135

21136

1.07

2.06A

6.01

6.03

C.X2

10.01

10.05

Title

Containment isolation Valves
Operational Readiness Vest

RBCCW System Valves Operational
Readiness Test

Chemical and Volume Control System
Valves Operational Readiness Test

Service Water System Valves
Operational Readineas Test

Reactor Coolant System Valves
Operational Readiness Tests

Main Steam System Vslves
Operational Readiness Tests

Main and Auxiliary Feedvater System
Valves Operational Readiness Test

Safety Injection and Containment
Spray Syatem Valves Operational
Readir-ees Test

Communications, Outside
Assistance and Response

Station Tagging

Control Room Procedure

Radioactive Liquid Waste
Discharge Policy

Shift Relief procedure

Plant Incident Report

tog Book Requirements
(Control Room)

Relevant
Yes No

X

X

X

X

X

X

X

X

X

X

«

X

X

X

*

comments

Not Modeled

M/A to Sim
Training

Policy State-
ment 2617A t B
implements

ir-joi
R»v. 0

Page IS of 94

Fig. 2. Job Analysis Form
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Job and Task Analysis

Manpower Requirements

Job Analysis Task Analysis

MP1 .5 mm 9 mm

MP2 .5 mm 10 mm

CY .5 mm 9 mm

Fig. 5. Job and Task Analysis Manpower Requirements

(Man-months)
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instructor!
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TS-7B should ba opan.
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3. Discuss with an Instructor how an improper valve line-up
or valve seating problem could be detected during IOCS
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b. Lack of pressure Increase.

4. Direct a VEO to operate remote valvea.
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fully, (given the possibility for recirculatlon flow back
to the RWST, e.g. 2-SI-460 not fully seated).

7.2
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7.2.4
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Fig. 6. Trainee Performance Guide (TPG)
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ANSI/ANS 3.5 STANDARD
FOR

NUCLEAR POWER PLANT SIMULATORS

N. S. Elliott, Writing Committee Chairman
G. H. Wanner, Member

Early in the introduction of simulators as a training aid for

nuclear power plant operators, it was recognized that a set of

rules was desirable to govern their construction. The economics of

simulators were recognized in aviation training as being effective

in reducing the risk of accidents and as an economic measure in

reducing fuel and insurance costs associated with training.

Aviation like nuclear power is a regulated industry and used

regulations and standards as a means of providing the standard-

ization to those who participate. The concept introduced in the

use of a flight simulator was to substitute for flight time with a

simulator that looked like an aircraft from in the cockpit and

acted like a specific aircraft. This idea provided the basis for

simulator design and a specific standard against which a

simulator's performance could be compared. Gean Abby of Singer

Link Simulation emphasized to the ANS standards committee that a

standard covering simulators for nuclear power plants would be a

most desirable step toward self-regulation and providing quality to

nuclear power plant simulators. The idea was accepted and work

started.

Bob Biggs of Consumers Power was recruited as the chairman of the

first simulator standards writing committee. A cross-section of

the industry was assembled and the long process of development of

the first standard was started in 1975. The project undertook a

study of the FAA flight simulator rules in addition to reviewing

what was going on at the various existing simulators, new owner

requirements, and projected simulation capabilities. After many

meetings, the draft was completed and worked its way through the

consensus process and was approved on January 29, 1979.
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The Three Mile Island Unit Two incident occurred in March 1979.

After considerable study, the Standard Steering Committee directed

revision to the Simulator Standard as well as the Personnel

Selection and Training Standard (ANSI/ANS 3.1), and Operational

Quality Assurance Standard (ANSI/ANS 3.2). The revision of the

simulator standard was undertaken in late 1979 under the

chairmanship of the author. The existing simulator standard was

completed in 1980 and approved on April 13, 1981. The 1981

standard primarily incorporated the small break loss of coolant

accident for PWR's and applied the standard to all simulators used

for training.

The national standards process requires that each standard be

revised or reaffirmed every five years. As a part of this process,

a new writing committee was formed in 1982 and a less rushed review

of the standard was undertaken. The 1979 and 1981 standards have

been used by simulator owners over a number of years and this

experience has been applied in the revision that has now been

completed and submitted for consensus approval. The standard has

not changed much in concept from the original version that was

approved in 1979. Hopefully, the new standard is more user

oriented and is helpful in ensuring the quality of simulators used

in training.

The revised standard contains some new concept that should be

helpful in maintaining simulators. The first new requirement is

that simulators must have a means of stopping simulation at the

known limits of power plant operation. Examples are exceeding the

design pressure for the reactor vessel or boiling the torrus on a

BWR or reconfiguration of the core (as is the case at TMI-2). In

each of these cases the behavior of the reference plant is not

known and simulator modeling of such an event would be speculation.
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Training should stop at these points because the simulator

performance most likely does not contribute positive training and

for a group of students to have made sufficient numbers of

compounded mistakes to get to these points represent poor training

practice and incompetent plant operation even in a training

environment.

The new standard adds a requirement to have a monitoring capability

to record the time history of parameters to be used in simulator

performance testing. Simulator design control has been added in

place of the previous section on updating. As before updating is

required on 12 month intervals after the reference plant and the

simulator are operating. The interval between performance tests

has been reduced to 12 months. Of note, aircraft simulators must

be tested every four months. An appendix has been added that

included a suggested content for the performance test for PWR's and

BWR's.

As of this time it is expected that the 1985 revision should be

available between July and September. A copy may be purchased from

the American Nuclear Society, 555 North Kensington Ave., LaGrange

Park, IL. 60525 USA. The proceeds from the sale of standards help

support the American Nuclear Society.

The NRC's pending revision of the operator licensing rules (Part

55) will also include a revision to Regulatory Guide 1.149. It

will endorce the 1981 standard with some additional requirements.

The most significant is to do some performance testing annually. I

think the new appendix in the 1985 standard will be particularly

helpful in developing performance tests for simulators currently in

use.
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SIMULATOR CONFIGURATION

MANAGEMENT SYSTEM

BY: RICHARD J. METTE
SOUTHERN CALIFORNIA EDISON

SIMULATOR TRAINING ADMINISTRATOR

FEBRUARY 1985
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SIMULATOR CONFIGURATION MANAGEMENT

INTRODUCTION

The purpose of this paper is to describe a vital management
tool. The tool is a simulator Configuration Management
System.

To ensure a quality simulator is delivered and maintained
the following questions must be answered.

* What physical differences exist between simulated
and actual control boards?

* What dynamic differences exist between the
simulated and actual control room responses?

* How can we ensure that a simulator is maintained
efficiently?

* How do we maintain a useful spare parts program?

Perhaps the most important question is:

* WHAT TOOLS EXIST OR C M BE DEVELOPED TO FOLLOW THE
CONTINUALLY CHANGING ANSWERS TO THE PREVIOUS
QUESTIONS?

The answer to that question is a computerized Configuration
Management System.

HISTORY

In January of 1981, Southern California Edison Company
(S.C.E.) contracted with the Singer Company to build a
nuclear power plant simulator. The simulated plant is San
Onofre Nuclear Generating Station Unit 2. The Nuclear Steam
Supply (NSSS) was designed by Combustion Engineering.

The simulator was built to reflect the physical plant design
as of May 15, 1981, and the math models were built to
reflect designed plant dynamic responses as of July 15,
1981. These dates are referred to as the hardware and
software data freeze dates. They are important since plant
changes continue while the simulator data base is frozen.
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In May of 1982 the San Onofre Nuclear Generating Station
Unit 2 Simulator project responsibility was given to the
Nuclear Training Division. The training division had not
been actively involved in the project prior to this time.
Between the freeze dates and May of 1982, nothing was done
as far as tracking plant changes; during this time
approximately 70 safety related design change packages were
being generated each month. The result was that by the time
the problem was identified over 400 hardware differences
existed between the actual and simulated control boards.
There were numerous additional changes that were not safety
related, but they did have simulator impact on hardware or
software or both.

CONFIGURATION MANAGEMENT SYSTEM DEFINED

The ability to track, sort, and combine important items in a
meaningful way is the purpose of a simulator configuration
management system.

The first time I heard the words "configuration management"
applied to the SCE simulator an intuitive definition came to
mind. It was not long before I realized that my definition
of configuration management was different from others, and
each person I talked to had his own definition.

For clarity let us think of "configuration" as the
arrangement or order of areas and "management" as the act of
controlling or supervising. The Configuration Management
System in place at S.C.E. aids in the control and
supervision of the following:

1. Simulator Work Orders - (S.C.E. responsibility)
2. Simulator Discrepancy Reports (Singer

responsibility)
3. Budget Program
4. Parts and Equipment Requisitions
5. Simulator Schedules
6. Personnel Schedules
7. Spare Parts Inventory
8. Curriculum
9. Hardware Documentation
10. Software Documentation
11. Preventative Maintenance Program
12. Plant Design Changes

-2-
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Each of the above areas represents many items, and all of
these have numerous dependent relationships. It is the
tracking, sorting, and combining of the 12 areas listed that
define the S.C.E. Configuration Management System.

•JUSTIFICATION FOR A CONFIGURATION MANAGEMENT SYSTEM

The purpose of the power plant simulator is to provide
performance-based training in control room operations that
represents as nearly as possible a one-to-one correspondence
with the reference plant -- both physically and dynamically.

The S.C.E. simulator and actual plant have a total of over
ten thousand meters, recorders, annunciators, lights,
switches and keyboards. It is very important to know which
physical components and which dynamic operations do not
provide the one-to-one correspondence so we can assess the
training impact. A configuration management system will
help identify and track significant plant and simulator
differences.

Plant changes occur which will necessitate simulator
changes. The simulator math models are not perfect and, in
all probability, never will be. A system must be provided
which tracks plant and simulator impact on training. It is
also extremely beneficial to systematize budgets, spare
parts, personnel and simulator schedules, and preventive
maintenance.

It is not easy to determine the cost versus the benefits of
a computerized configuration management system. Negative
training received on a simulator will result in operator
errors, unplanned outages, damage to equipment, and
regulatory fines. Regulatory Guide 1.149 and ANSI/ANS 3.5
also provide a motive force that suggests a need to ensure
that simulators meet some minimum standard.

Perhaps the most compelling reason for establishing a
configuration management system is to protect and enhance
the multimillion dollar investment that the simulator
represents.

-3-
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The Configuration Management System will help to ensure the
updating, repairing, and maintaining of a simulator. A good
configuration management system will help to maintain a
simulator as an excellent training tool and reduce the
possibility of negative training.

FEATURES

* One of the system's most important features is that it
is user friendly. Information is easily accessible and
a manager can learn to operate it in one day.

* Detailed and summary reports can be generated in
minutes. The content of reports can be changed without
modifying programs extensively.

* The simulator data base and drawing file can be updated
quickly and easily.

* The computerized Configuration Management System saves
management approximately 1 man-day per week. It saves
the simulator staff approximately 2 man-days per week.

MANAGEMENT REQUIREMENTS

The management of a nuclear power plant simulator is an
extremely complex job that demands a systematic approach to
the many problems which threaten training effectiveness and
regulatory compliance.

A step-by-step approach to simulator configuration
management has been developed at Southern California Edison
and is being followed to assure that an accurate status of
the training simulator can be maintained.

Organizational responsibilities include:

A. A commitment by the Nuclear Training Division to
dedicate the necessary resources to the
Configuration Management program.

-4-
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B. The realization that configuration management is
not a one-time effort but is, in fact, a process
which will be required for the life of the
simulator and its related training functions.

C. The participation of the plant operations
organization in the simulator configuration
management effort.

THE SYSTEM

The S.C.E. simulator Configuration Management System
hardware consists of an 8/16 CompuPro computer, line
printer, four Qume terminals, 2 floppy disk drivers, and a
40 mega-byte hard disk. The system hardware needs are
continuing to grow as we identify more and more valuable
applications. The hardware we are using in this system is
very reliable and easy to use. The single most important
feature this system provides is multiple user capability.

COST

The system to date represents an investment of $24,000.00
for hardware, $146,000.00 for contractor development, and
3,000 man-hours of contractor development time. S.C.E. has
supported the development of this system with approximately
800 man-hours. Continual evaluation by the end user was
vital to ensuring the supplier understood the functions the
system must perform.

DEVELOPERS

The S.C.E. Configuration Management System was developed by
the Taurio Corporation. Taurio and S.C.E. worked very
closely to ensure that the system being developed meets the
needs of management and staff. We are now in the process of
expanding the system's capability. New uses are discovered
almost daily.

-5-
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SUMMARY

The purpose of a configuration management system is as
narrow or broad in scope as you wish to make it. The system
is a necessary tool in ensuringi that your simulator
continues to provide valuable performance-based training
throughout its life. Attached to this paper are samples of
reports and a system overview.
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USING THE SIMULATOR FOR ACCIDENT ASSESSMENT EXAMINATIONS

C. A. Majure, II

ABSTRACT

The Accident Assessment Exam (AA Exam) is a modified
simulator operating exam in two parts. Part One presents a
complex scenario to the operators and requires them to react
to the situation. Part Two is a comprehensive written exam.
The answers they supply test their knowledge of what has
happened in the scenario, how it has affected the plant, and
how it should be handled.

In terms of evaluating the operators' knowledge of an
event and how it should be handled the major advantages of
the AA Exam compared to the standard operating exam are
that it:

1. Provides, more complete exam documentation
2. Reduces instructor subjectivity
3. Requires fewer simulator instructors to conduct
4. Requires less simulator time

However, because the AA Exam concentrates on knowledge,
it does not directly evaluate the operator's manipulative
skills. Therefrre, it can't replace the standard operating
exam when an evaluation of the operator's manipulative
skills is required.

WHY THE AA EXAM TECHNIQUE WAS DEVELOPED

Since 1980 approximately 325 Accident Assessment Exams have been

given at Duke Power's Technical Training Center. The AA Exam was

developed as an annual requalification exam due to a need for more ef-

ficent use of available simulator instructor manpower, better exam docu-

mentation, and reduction of instructor subjectivity in evaluating

operator knowledge.
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HOW THE AA EXAM IS GIVEN

Prior to conducting the exam on the simulator, the scenario and a

generic written exam must be developed. The exam is given as outlined

in the following steps.

1. The instructor resets the simulator to the initial conditions

required by the scenario.

2. The operators are given a plant turnover and a basic outline

of how the AA Exam is conducted. This takes approximately ten

to fifteen minutes.

3. The operators are allowed to review the control boards for ten

to fifteen minutes prior to the start of the scenario.

4. The scenario will start unannounced and will continue until

the operators are into the subsequent actions of the Emergency

Procedures. The operators will respond as a normal shift crew

until the instructor freezes the simulator at which time no

further communication between operators is allowed. Generally

the scenario will last 15 to 20 minutes.

5. After the simulator is frozen and chart recorder power is turned

off, the operators are instructed that they have 15 minutes to

take data which they will use to evaluate the status of the

plant. During this time the instructor will also fill out a

data sheet which will be used to generate the answer key. Once

the data collection is complete the simulator may be reset and

another AA exam could be started for the next group of operators.

6. Upon the completion of the data collection, the operators are

given the written exam. The operators can use any Operating

Procedures, Emergency Procedures, Station Directives, or any

other reference material normally found in the control room.

However, they are not allowed to go back into the simulator to

take additional data. The operators are allowed three hours to

complete the written exam.
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WRITING THE SCENARIO

Scenarios for the AA Exam are similar to the scenarios written for

standard operating exams. The most noticeable difference is how rapid

the malfunctions are inserted into the scenario. On an AA Exam, all

the questions are asked after the scenario is over, therefore, the mal-

functions are inserted more rapidly since no questions are asked in

between.

Typically scenarios are written to degrade plant conditions rapidly

in order that the desired endpoint is reached within 20 minutes or less.

It is important that the scenario not run too long otherwise the strong

operators will teach the weaker operators what has happened and how it

should be handled. The goal of the AA Exam is to test each operator's

knowJ edge and to minimize the possibility of the strong operators

"carrying" the weak operators through the exam. Therefore the scenario

should keep the operators fairly busy until the conditions exist for a

good accident evaluation. The operators should be allowed to talk while

the scenario is in progress since this promotes the team training concent.

The scenario should contain no more than two major failures. Ex-

amples of major failures are LOCA's, SGTR's, steamline breaks, failed

open unisolable pressurizer PORV's, ejected control rods (rupture

housing), and loss of all AC power. In addition to tne major failure(s),

no more than four minor failures should be used. Minor failures include

things such as failure of a safety related pump to start, failed pres-

surizer pressure meter indication, safety related valve(s) fail to

operate, nuclear instrumentation failures, and so on. Limiting the

scenario malfunctions in this manner allows the written exam to be taken
8 i less than three hours and allows the exam to be graded in a reasonable

ne. It still allows a wide variety of scenarios to be developed

covering almost any concepts with which you wish to challenge the

operators.

When giv'ng the AA Exam to groups of operators, enough scenarios

should be writ<_i.n to ensure there is no exam compromise. Also, tor re-

qual groups it is desirable that no group is tested on the same type
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scenario two years in a row.

CONSTRUCTING THE WRITTEN EXAM

The AA Written Exam is a generic exam which will apply to a wide

variety of scenarios. All questions on the exam apply to the scenario

which the operators will see. In other words, there are no questions

on the exam which can be answered correctly without seeing the scenario.

In addition all questions should be supported by applicable task analyses,

Rather than discuss the details of contructing an AA written exam,

it may be more beneficial to provide a sample AA Exam. The following is

an AA Exam with directions and point values.

Directions for Exam

This is a generic exam. The answers expected from you pertain to

the specific accident you have just witnessed.

The freeze condition of the simulator was to allow you to assess

the situation and record the major parameters required for that assessment

at that particular "instant in time". Any questions on the exam that

requires a definite value or trend of a parameter is pertaining to that

"instant in time".

You can consult any reference material normally found in the control

room to aid you in answering the questions.

(6 pts.) 1. Describe the sequence of events which led up to the present

situation. Be specific.

(5 pts.) 2. What would the overall plant status be if conditions were

allowed to conti.nue tor approximately 30 minutes with no

operator action?

(4 pts.) 3. What type of circulation exists through the core? In-

clude in your answer the indications which should be

used in making this type of determination.
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(4 pts.) 4. What are the conditions that would require the tripping

of all the reactor coolant pumps during this accident?

(4 pts.) 5. How much Reactor Coolant System subcooling exists? In-

clude the specific instruments used in making this

determination. Show all work-

(4 pts.) 6a. Is the steam generator inventory increasing, decreasing,

or remaining constant? Include the specific instruments

and parameters which should be observed in making this

determination.

(4 pts.) 6b. Briefly describe how the status of the steam generators

is affecting the core parameters.

(6 pts.) 7. Is the primary system inventory increasing, decreasing,

or remaining constant? Explain. Include in your answer

the specific instruments and parameters which would be

used in making this determination.

(5 pts.) 8. Is the clad boundary intact? Explain. Include the par-

ticular instruments, parameter and evolutions which

could be used in making this determination.

(6 pts.) 9. Is radioactivity being released offsite? If so, outline

the major steps which should be taken to stop or minimize

the release of radioactivity.

(5 pts.) 10. Are there any meter or chart recorder indications which

seem to be giving false or misleading indications? Briefly

explain.

(5 pts.) lla. Are all mechanical and electrical systems operating as

expected? Breifly explain.

(6 pts.) lib. Are there any mechanical or electrical problems that may

affect the mitigation of core damage? Briefly explain.

(4 pts.) 12a. Do adverse containment conditions exist? Explain. In-

clude in your answer the particular instruments and

parameters which should be used in making this determina-

tion.

(4 pts.) 12b. How would adverse containment conditions affect the Safety

Injection Termination criteria? Be specific.
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(6 pts.) 13. Briefly outline the major steps which should be used to

handle this event.

(4 pts.) 1<T* Do you recommend a site evacuation and/or site assembly?

Briefly explain-

(4 pts.) 15. Using the appropriate Response Procedures, how should

this event be classified?

(7 pts.) 16. List, in order of use, the Emergency Procedures which

should be used to handle this event.

(7 pts.) 17. Are any of the six critical safety functions in a red or

orange path? If so, include in your answer the Functional

Restoration Procedure which should be used for each case.

For experienced licensed operators, the average grade for this exam

would be around 87% based on our records of 283 requal exams over a four

year period. Around 3% of the operators will score less than 80%. Senior

Operators tend to average around 2 percentage point higher than Reactor

Operators. Instructors who will be giving this exam fot the first time

could see as many as 15% of the operators scoring less than 80%. However,

after the initial learning process for the operator as well as the in-

structor, this percentage should drop to around 3 to 5% on the next exam.

This learning process will also be true for how long it takes the operator

to complete the written exam. First time takers will use nearly all of

the three hours while seasoned operators will complete the written exam

in 2 to 2% hours.

COLLECTING DATA FOR THE ANSWER KEY

The entire answer key can't be written in advance of the scenario.

Operator action during the scenario and when the simulator is placed in

freeze will affect the answer for Reactor Coolant System subcooling,

Reactor Coolant System inventory changes and other questions. The in-

structor should collect data while the operator collects his data to

ensure values used are consistent. A generic data sheet for instructor

use is helpful to ensure all necessary data is collected and to reduce

data collection time. If the simulator has the capability of printing



IV.A.3.7

out operator display groups, it should be used to reduce the instructor

data recording time. However, chart recorder trends and meter indications

for important parameters must still be taken. To prevent erroneous

traces the chart recorder power must be removed, In freeze, the chart

recorder pen stops but the chart paper continues to move giving the

parameter trend the appearance that it is leveling off.

Using the scenario description and data sheet, the simulator in-

structor can develop the answer key and grade the exam at a later date.

PROS AND CONS COMPARED TO STANDARD OPERATING

The AA Exam can be administered by one simulator instructor and re-

quires only one hour of actual simulator time. A normal operating exam

for four operators would require four or five simulator instructors and

would take around three to four hours of simulator time. Thus it is

apparent that the AA Exam can save substantial amounts of instructor

and simulator time especially during annual requalification exams when

70 or more operators must be examined.

The AA Exam also reduces instructor subjectivity since ail opera-

tors answer the same type questions with the same corresponding point

value. The information required for a correct answer is more stan-

dardized and better defined. There is little instructor operator contact

during the AA Exam, therefore personality differences or similarities

do not significantly enter into the evaluation process.

The exam documentation is more complete since the scenario, all the

questions asked with their point value and the operator's response in

his or her handwriting is available for audit or review at a later date.

With many operating exams, not all the questions asked are documented

nor is the criteria for a pass or fail for each question clearly defined.

On the standard operating exam, the evaluator records the questions and

the operator's answers. Occassionally trie operator will state that what

was recorded was not what he or she answered or that the evaluator never

even asked the question.
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The AA Exam does not determine if the operator can actually mani-

pulate the panels to handle the event. For this reason, the AA Exam

should not be used as a final evaluation tool for unlicensed operators

who are completing a License Prep Program. Licensed operators on the

other hand have demonstrated their operating capability during NRC

operating exams and they have been observed throughout the year as they

perform the evolutions required by the requal program. For McGuire

operators this can further be confirmed by the fact that there has

never been a license operator going up for an SRO Upgrade to fail the

NRC Operating Exam on the simulator. If a licensed operator can state

what has happened and how to handle it, including the procedures which

should be used, finding the switches should present no problem.

The AA Exam also helps to determine if an operator is handling the

accident by "cookbooking" his procedures or whether he really knows what

he is doing. It also helps to determine which operators are being

"carried through" the scenario by the stronger operators since each

operator must assess the accident without depending on someone else.

The AA Exam is not as spontaneous as a normal operating exam.

Evaluators can't probe into weak areas they find, nor can the scenario

be changed significantly once it has started.

CLOSING

The AA Exam technique is not intended to replace the standard Op-

erating Exam. The standard Operating Exam is still the best available

means for evaluating operators' manipulative operating ability on the

simulator.

The AA Exam can also be useful for evaluating personnel who are re-

quired to analyze plant conditions anJ give advice but are net required

to operate. One example of this would be the Shift Technical Advisor

Training Program.

The "stop action" technique can be used to evaluate operator knowl-

edge of a wide variety of hypothetical situations, not just accidents.
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INTEGRATING A NON-PLANT REFERENCED SIMULATOR
INTO THE TRAINING PROCESS

R. J. Bruno

ABSTRACT

The use of non-plant referenced simulators as a mode of in-
struction in the training process presents potential problems that
strike at the fundamentals of learning system design. This paper
discusses some of those problems and considers the effects upon
the ability of Training to produce a professional, performance-based
product using such a simulator.

PRESENTATION

At this time, many of us are using simulators that are refer-

enced to other plants in operator and STA training. At the same

time, the industry is heavily involved with the procurement of

plant referenced simulators. This presentation discusses the use

of simulators, potential problems in the use of simulators that are

not plant referenced, and potential solutions to these problems so

the training performed will still have a positive effect. In this

sense, much of what is said here is applicable to the use of all

simulators, and should be of interest to the wider audience.

One of the first considerations in using simrlators has to be

v:hat are they best suited to do. The simulator, in the training

environment, can be considered as a mode of instruction, well-suited

to certain types of training. The same is true for the lecture,

drill, discussion session, OJT, and self-study modes, as well as

others that a curriculum designer may choose.
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As you are well aware, the simulator is well-suited to uses in

which team behavior is necessary, individual control room tasks need

to be taught, emergency duties are practiced, infrequent but routine

evolutions are reviewed, procedures are taught, and high level problem

solving analytical skills are exercised. If one sets out to design

instruction, using a simulator as part or all of the instructional

mode(s) in a given training evolution, the effects on the fore-

referenced should be considered. This is especially critical if a

non-referenced simulator is involved.

Any simulator should be considered for the carryover that can be

expected from its use. Clearly, simulators that are used for

training on a referenced plant should produce a highly positive

training carryover. However, even in this case, the simulator does

not entirely reproduce the referenced situation. Everyone in the

simulator knows that actions and responses are performed as a

simulation. The consequences of mechanical failure (for example,

a LOCA) are certainly different in the simulator environment than

in the plant. Thus, every simulator has some degree of infidelity,

and the instruction that is planned should take this into account.

This is particularly important for the more obvious infidelities

imposed when using a simulator whxch is not referenced to the plant

in which the trainees will be expected to operate.

The issue here is training carryover. Can the instructional mode

provide some assurance that positive carryover will result from the

training setting to the job?

For the sake of clarity, positive carryover occurs when the

response of the trainee observed in the job situation is better than

the response of an untrained performer. Negative carryover has

occurred when the response of the trained personnel is observed to

be inferior to those personnel who received no training. No carry-

over occurs if the responses of each are identical.
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Conceding that less positive stimulus-response transfer can be

expected, it must be stated that positive transfer can still occur.

In fact, whatever negative carryover does occur, will not be

fostered in the job environment, and, learning theory suggests that

these behaviors will be forgotten if they are not reinforced.

What would happen if the tasks performed were entirely different

from the training setting to the job setting? No (zero) carryover

would occur. It would be difficult to imagine a simulator that would

have zero carryover.

What if the tasks are somewhat different in the training and job

settings, but the learner can generalize from one setting to the

other? Positive carryover can still occur.

Negative carryover occurs when the training has emphasized certain

methods to perform tasks that are inappropriate in the job environ-

ment. If the instruction is designed to avoid negatives where they

are known to exist, to explain the differences so trainees may

generalize where they do, the negative effects can be reduced.

Some of the most important behavior can be taught well on a non-

referenced simulator; those that I'll call high level cognitive

tasks. Certainly, our operating personnel need to have the ability

to diagnose, interpret, determine, extrapolate, infer, analyze, and

so on. It is in these areas, in particular, where carryover can be

at its highest. For although individual meters, components, etc.,

may be different, or in different locations, the ability to do the

above high level cognitive tasks involves principles that are the

same in both environments. Thus, if the terminal learning objectives

include these high level cognitive tasks, training can be carried out

and evaluation can be performed to determine if trainees possess

these abilities. All too often, however, the learning objectives,

especially for the cognitive abilities, focus on the low level

recall-type behaviors. Indeed, in many cases these higher level

abilities are not only "out of focus?" they are non-existent as far

as learning objectives are concerned.
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If the training setting and job setting are identical, trainees are

essentially in the job environment. Highly positive carryover should

occur. Trainee response to stimuli should be the same in the job

setting as it is in the simulator. However, not all of the plant

is ever simulated, and, questions can be raised regarding aspects

of the psychological fidelity, even when the physical fidelity is

good.

When using a non-referenced simulator in the training process,

physical fidelity is often poor. Modeling may not be accurate,

location of controls, information and system differences all have

potential negative carryover effects. But some similarities remain,

although referenced plants may be different. One Westinghouse PWR

looks a lot like another. Things like rod control, CVCS, CCW, RCS,

SI, RHR ... are strikingly similar, even with plant differences and

variant control room layouts.

It should seem possible, then, to design training in the simulator

that emphasizes similarities and ignores, as much as possible, the

differences.

For example, team behavior, although responding to stimuli that may

or may not be "referenced," can be observed and positive indicators

of effective team behavior can be encouraged. Communications skills,

cooperative behavior and leadership skills can be fostered indepen-

dent of the physical characteristics of the simulator. Individual

control room tasks can be taught with highly positive effects when

individual components are the same, even when the overall simulator

is not. Emergency operating procedures can be used, with care

exercised to avoid negative effects in places where the simulator

will not allow a step or steps to take place. The same holds true

for normal operating and abnormal procedures.
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Those tasks, both physical and cognitive, that are necessary for

effective job performance in all plant operating conditions, should

be stated as terminal learning objectives. A simulator may be chosen

as a mode of instruction or evaluation in the pursuit of verifi-

cation of trainee possession or attainment of these behaviors. A

non-referenced simulator can produce positive transfer effects if

guidelines are established for its use. These include:

1. Maximize similarity. Use a simulator whose referenced plant is

similar to your plant. Vintage, size, vendor, component, system

and other similarities should be considered. If possible, alter

modeling to be representative of the plant.

2. Where and when possible, use OJT to support task training.

3. Train on tasks that are highly similar or involve high level

cognitive abilities.

4. Carry out post-session debriefs to discuss plant responses if

different than could be simulated.

5. Send licensed instructors from your plant to assist in identifi-

cation of important features of tasks to be taught. Ensure task

competence via JPM's in the simulated environment.

6. Make sure general principles are understood.

7. Vary stimuli to encourage generalization.

8. Select a simulator {if possible) that is located near your

facility to fully use the simulator as an integral part of

your training pursuit.

Care must be exercised to ensure that negative training does not

occur or is minimized when using a non-referenced simulator. But,

with some creativity and application of fundamental learning theory,

the non-referenced simulator can provide a mode of instruction with

positive effects.
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AN INDUSTRIAL APPLICATION OF A GRAPHICS
COMPUTER-BASED TRAINING SYSTEM

R. W. Klemm

ABSTRACT

Graphics Computer Based Training (GCBT) roles include drilling,
tutoring, simulation and problem solving. Of these, Commonwealth
Edison uses mainly tutoring, simulation and problem solving. These
roles are not separate in any particular program. They are integrated
to provide tutoring and part-task simulation, part-task simulation
and problem solving or problem solving and tutoring.

Commonwealth's Graphics Computer Based Training program was a
result of over a year's worth of research and planning. The keys
to the program are it's flexibility and control. Flexibility is
maintained through stand alone units capable of program authoring
and modification for plant/site specific users. Yet, the system has
the capability to support up to 31 terminals with a 40 mb hard disk
drive. Control of the GCBT program is accomplished through
establishment of development priorities and a central development
facility (Commonwealth Edison's Production Training Center).

Background

Graphics Computer Based Training (GCBT) roles include drilling,

tutoring, simulation and problem solving. Of these, Commonwealth

Edison uses mainly tutoring, simulation and problem solving. These

roles are not separate in any particular program. They are integrated

to provide tutoring and part-task simulation, part-task simulation

and problem solving or problem solving and tutoring. Examples of

these types of program uses include; operator requalification training

on various systems (EHC, CVCS, 'jl)5KV switchyard, etc.), maintenance

fundamentals in areas such as electrical theory, math, and component

assembly and disassembly, and technical training support in areas

such as thermo and Rad-Chem Technician training.
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Rationale for Utilization—Considerations for a Graphics

Computer-Based Training (GCBT) program at Commonwealth Edison centered

around the following areas of use.

Operator Requalification Training

Operator Troubleshooting Exercises/Training

Fundamentals for Operator Training

Fundamentals for Maintenance Training

Classroom Remedial Training

High Volume-Short Duration Training (GSEP)

The rationale and justification for these types of GCBT uses

was made on the strength of the following economic and noneconomic

benefits.

More Time-Efficient Training. Employees can complete a GCBT

prograjn in 30 to 40 percent less time than a conventional training

program.

Flexibility in Scheduling. GCBT will allow training for employees

to occur on location during any shift, with NO costly overtime or

travel expense. This is especially important to us at Commonwealth

because of our scattered locations.

Better Utilization of Instructor Personnel. With the present

demand for more in-house training, GCBT would decrease instructor

workload. This permits more flexibility in assigning instructors

to areas where they are most needed.

Improved Program Documentation. The recordkeeping capability

of the GCBT system allows for an easier and more complete record of

employee participation and performance in each of the training programs.

This automatic and sophisticated documentation also makes better

analysis of program results possible and provides the capability to

quickly identify employees who need to review previous material or

recently updated courses.

Required Capabilities—Ideally, to present such a program,

Commonwealth Edison needed a GCBT system that incorporated the following
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capabilities.

High Resolution Graphics

Real-Time Animation for Troubleshooting

State-of-the-Art Technology

Touch Panel Screen

Stand-Alone Capabilities

Ease of Program Development

Existing Courseware

Timely Delivery and Support of System

Cost-Effective

If the system met these criteria then the economic benefits

of more time efficient training, better utilization of instructor

personnel, increased flexibility in scheduling and improved program

upgrade capability could be realized.

System Analysis

Basis for System Selection (advantages)—This stand-alone system

was selected on the following basis: High color graphics, versatility

of a stand-alone system, compatibility and upgrade capability with

existing software, and system cost to implement.

The color graphics hardware can be manipulated to generate

very sophisticated and highly detailed diagrams, animation,

operating and troubleshooting sequences for generating stations

training programs.

The dual screen display of VCR and terminal make possible the

integration of video tape or laser disk and high resolution graphics,

this dual screen does not cause the graphics to be downgraded w'Mle

allowing for maximum audiovisual interactions.

This system is made compatible with most of the PLATO course-

ware through the use of an emulator. Although not 100? campatible,

the emulator saves two-thirds of the original development time.

Because of the technical variety of the required programs and

the differences in programming expertise available, the authoring
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language of this system had to provide a range of options. Site

specific modifications of courseware were to be accomplished using

the structured, prompt-oriented capabilities of the authoring language.

The same language also provides the developer with the option of

designing "your own" learning structure.

Basis for System Selection (disadvantages)—Drawbacks of the

systems include the following:

There is currently no existing courseware for Commonwealth Edison's

specific needs. During early phases of implementation, Edison could

expect no assistance in courseware development from other utilities.

It was hoped, however, that interest might be generated based on

success of Edison's system. This interest could lead to an agreement

to share in courseware development.

GCBT requires an initial financial commitment. The risks involved

are that Edison will be left with a capital investment in hardware

and software that is not productive.

Lead time for development and system start-up would be substantial.

However, this time could be spent restructuring current training

materials and documentation into GCBT format.

Cost Analysis—Start-up costs were analyzed and projected over

a three year period for hardware, courseware conversion, authoring

expenses, support costs, programming costs, review and validation

costs, and administrative costs. Table 1 is a detailed cost analysis

of courseware development for each of the three years. These cost

estimates do not include the expense of training Edison personnel

to become proficient in the authoring language.

The costs in table 1 are based on the development of ten

instructional hours during the first year and twenty additional hours

of instruction for each of the following years. This would yield

a total of 50 GCBT hours.

Table 2 shews the hardware and delivery cost comparison between

a conventional classroom program and GCBT. These are compared using
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equivalent course hours per year and then, in table 3, the course

hours are compared on a cumulative basis.

Implementation

To facilitate effective implementation of the GCBT program, two

advisory groups were formed. The guidelines of the groups are presented

below. These guidelines included the following:

1. Preliminary descriptions of the groups' goals.

2. A recommended breakdown of personnel and responsibilities
for each participating department.

3. An action plan complete with tentative dates.

Advisory Committee Organization

Software Specifications Committee—This committee has:

1. Developed a report containing specifications for an unique -
Edison GCBT authoring language.

2. Negotiated an acceptable contract with the selected
software vendor.

3. Recommended options for delivery and support of GCBT
hardware.

Courseware Program Development Committee—This Committee has:

1. Developed a report recommending organizational procedures
and guidelines for in-house development of GCBT courseware.

2. Recommended terms for collaborating with courseware
consultants to develop initial GCBT courses. Some of the
activities of this committee included:

a. determining manpower required for courseware
development.

b. determining specific responsibilities for departments.

c. recommending procedures and guidelines for:

selection of curriculum,

training courseware authors,

maintenance of courseware and software,

administration of student and course records.

revisions/enhancements of courseware and
software.
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courseware validation (testing).

courseware documentation (costs, savings,
development man-hours, training effectiveness
benefits).

central courseware development/administration
group to oversee GCBT program.

d. detailing options for collaboration with one or more
GCBT courseware consulting firms to develop initial
courseware.

Departmental Manpower Responsibilities

The following list provides the areas of responsibility and

manpower expertise required of each department involved in the

implementation of the GCBT project. For those departments with multiple

responsibilities on each committee, it was recommended that

personnel who can fulfill more than one category of expertise be

selected to participate whenever possible. Each department/section

was responsible for assigning specific personnel to each advisory

committee.

1. Production Training: Software Specifications Advisory Committee
Courseware Program Development Advisory
Committee

a. Coordinate, Supervise, and Review Activities and Goals
of the Advisory Group.

b. Provide Subject Matter Expertise (Nuclear and Fossil).

c. Provide Curriculum Process Expertise (Nuclear anrl Fossil).

d. Provide Graphics Computer Based Training Expertise.

e. Provide Input for Program Implementation Procedures
and Guidelines.

2. Generating Stations: Software Specifications Advisory Committee
Courseware Program Development Advisory
Committee.

a. Provide Subject Matter Expertise (Nuclear and Fossil).

b. Provide Input for Program Implementation Procedures and
Guidelines.

3. Computer Systems: Software Specifications Committee

a. Provide Expertise for Negotiations with Software/Hardware
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Vendors

Development Process—The mechanics of developing a lesson for

GCBT was a problem of combining the right resources to make the system

and the learner perform to their maximum capabilities. With this

in mind we decided to use a "team" method for courseware development.

The development is accomplished in stages. A subject matter

expert(s) (SME's), program developer, and GCBT pei^on are combined

to:

1. develop the objectives

2. design the learning structure

3. supply the video/graphics

4. build the story board

5. program the courseware

This approach has allowed us to effectively and efficiently use

available personnel and resources.

We also found that an alternative approach was necessary to

take advantage of slack time and unforseen scheduling delays. This

development approach allows for the story boarding of an entire module

before beginning the transfer to the system.



Table 1. Detailed Courseware Coat

YIAR 1

YRAR 2

TIAH 3

NUMBM
or HOURS

10

20

20

AUTHORIZING
BXriNSBS

13,000.00

26,000.00

26,000.00

SUPPORT
COSTS

3,250.00

6,500.00

6,500.00

PROGRAMMING
COSTS

6,500.00

13,000.00

13,000.00

REVIEW
COSTS

2,500.00

5,000.00

5,000.00

VALIDATION

1,750.00

9,500.00

9,500.00

ADMIN.

193.00

530.00

915.00

TOTAL

30,193.00

60,530.00

60,915.00



T a b l e 2 . Courae D e l i v e r y Coat Conparinorta"

NKK SYSTEM STUOBNT HOURLY INSTRUCTOR ADMIN.
COSTS COSTS HOURLY COSTS COST

TOTAL COSTS

YEAR

YEAR

YEAR

1

2

J

OCBT

CCNVMTIOMA!. ?MK>MM 00ST3

(oevr IQUIVALAIIV HOURS)

QMT

OOttVENVIOWAL PROOMN COSTS

( O C K IQOIVALAirr HOURS)

OCR

CONVENTIONAL MOORA* COSTS

(ocrr iQUivAuurr HOURS)

50,000

0

25,000

0

?5,000

0

. 0 0

. 0 0

. 0 0

30,000.00

15,000.00

60,000.00

90,000.00

60,000.00

90.00C.00

300.00

2,700.00

300.00

3,600.00

300.00

3,600.00

600.00

900.00

600.00

1,200.00

600.00

1,200.00

80,900.00

58,700.00

85,900.00

90,800.00

85,900.00

94,800.00

(OCBT - 252,700.00)
(CONV • 2*6,300.00)



Table 3. Cumulative Course Delivery Coat Coaparlaon*

M W SYSTEM STUDENT HOURLY INSTRUCTOR ADMIN.
COSTS COSTS HOURLY COSTS COST

TOTAL COSTS

»BU« 2
JO HOURS

TOTAL

YBAR 3
50 HOURS

TOTAL

OCST

CONVENTIONAL PROOttAII COSTS

(OCIT BQUIVALANT M U M )

O C R

COMVDrTlONAL FJKX2MM COSTS

(ocar souivALAirr n u u )

25

25

,000

0

,000

0

.00

.00

90,

135

150

225

000.

,000

,000

,000

00

.00

.00

.00

600.00

6,300.00

900.00

13.500.00

1

2

1

3

,200.00

,100.00

,800.00

,300.00

116,600

1*3,tOO

177,700

2*1,600

.00

.00

.00

.00

«JCBT - 291,500.00)
(CONV - 385,200.00)
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USE OV SURROGATE TRAVEL

TO LOWER TRAINING COSTS AND REDUCE PERSON-REMS

M. C. Scully

N. J. Porter

J. W. Scott

ABSTRACT

In the commercial nuclear power industry where access
on site may be prohibited by regulations, procedures,
or the potential of extremely high radiation levels,
a surrogate travel system has potential for the reduc-
tion of both exposure and personnel training time. A
prototype surrogate travel system using a microcom-
puter-assisted laser optical video disc has been devel-
oped by Southern California Edison and Combustion Engi-
neering.

In order to achieve more effective performanced-based, efficient, and

cost-effective training, the Southern California Edison Company is inves-

tigating innovative approaches to nuclear training.

The information explosion occurring in our complex society affects

each of us. How can we organize, retrieve, and use this information? In

high tech areas such as the nuclear industry, this information explosion

impacts engineering design, plant operation, and training. Each of these

areas needs improved information processing which extends beyond the

printed page.

x..: magnitude and complexity of technical operations require infor-

mation storage and retrieval systems which can provide the information in

the most rapid and logical method possible. One approach chosen by

Southern California Edison utilizes a microcomputer-assisted laser optical

video disc photodocumentation and surrogate travel system.
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To accomplish this project, a media team of six men went into our

Unit 3 containment area and, at two-foot intervals, photographed in the

forward direction, and to the right. At the end of the corridor, they

turned around and again photographed in the forward direction, and to the

right. In other words, when the filming was completed, they had taken

photographs in the forward direction, to the back, right, and left. They

took more than 43,000 16-mm single color frames. Whenever higher detailing

was identified (e.g. component level items such as valves or meters),

approximately 800 35-mm color slides were taken. All this visual infor-

mation was transcribed onto a one-inch video tape which served as the

master input for the video disc manufacturing process.

The hardware configuration chosen by Edison was supplied by Combustion

Engineering and manufactured by Sony. A microcomputer selects the infor-

mation to be displayed through a control program which uses proprietary

software and takes full advantage of the random-access capability of the

video disc.

To date, videotape has been the medium of choice for classical

training environments. However, there are definite advantages in providing

video information through a computerized video disc-based system.

1. The user feels as though he is actually walking

through the hallways of any area in a nuclear

plant.

2. The user can move from location to location

quickly with a minimum of user action.

3. The user has control of immediate access to

pictures of a desired location.

4. Anywhere along the journey, or at the desired

destination, the user can stop as long as

necessary to discuss the details of a particular

color frame (freeze-frame capability).

5. The storage medium is non-destructible.
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The video disc itself resembles a standard twelve-inch diameter vinyl

record, but is read by reflective laser instead of a needle. Up to 54,000

individual pictures can be stored on one side of the video disc. Each of

the 54,000 images has a unique frame number associated with it. In less

than one second any of the 54,000 images can be accessed using micro-

computer input to the video disc player. It is possible to freeze on any

frame.

Proprietary computer software connects the viewer with two user

displays. The first display is the videodisc information on a color mon-

itor which is controlled by a unit consisting of a joystick and command

buttons. Surrogate travel allows the viewer to travel throughout a photo-

documented area while controlling the travel route to the left, right,

forward, or back. The viewer "sees", with photographic realism, what he

would actually see in the plant.

The second display is a simplified reference map much like a "you-are-

here" map found in airports or shopping malls. The map is accessed from

the microcomputer memory and displayed on a monochrome monitor for direc-

tional information. Text information is simultaneously displayed on the

monochrome monitor.

(Demonstration here.)

After watching this demonstration, one can visualize how Operations, ALARA

(As Low As Reasonably Achievable), Security, Emergency Preparedness, Health

Physics, Maintenance, Fire Brigade, and Training can best use surrogate

travel.

To give an example of how surrogate travel is being used in the

Nuclear Training Division, let me explain how Emergency Preparedness

training is currently using it ii. their lessons. (Current information and

figures will be provided in April 1985).

In Nuclear Station Security training, surrogate travel will be uti-

lized in the following manner: (Current information will be provided in

April 1985).
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Health Physics and ALARA are areas in which surrogate travel will be

used. (Current information will be provided in April 1985).

SCE is also developing surrogate travel lessons in the following

training areas: Fire Brigade, Operations, and Maintenance.

The cost-effectiveness, efficiency, and effectiveness of training by

use of a microcomputer-assisted laser optical videodisc photodocumentation

and surrogate travel system have been discussed. The complex information

in the nuclear industry can be successfully processed and utilized by

nuclear training organizations by use of such a system.
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ARTICULATING TRAINING METHODS
USING JTA-DETERMINED PROFICIENCY LEVELS

Bruce A. McDonald

ABSTRACT

The INPO task analysis process, as well as that of many
u t i l i t i es , is based on the approach used by the U.S. Navy.
This is undoubtedly due to the Navy nuclear background of
many of those involved in introducing the systems approach
to training to the nuclear power industry. This report out-
lines an approach, used by a major North-Central u t i l i t y ,
which includes a process developed by the Air Force.

Air Force task analysis and instructional system development
includes the use of a proficiency code. The code includes
consideration of three types of learning—task performance,
task knowledge, and subject knowledge—and four levels of
competence for each. The use of this classification system
facil i tates the identification of desired competency levels
at the completion of formal training in the classroom and
lab, and of informal training on the job. By using the Air
Force's proficiency code, the u t i l i t y ' s program developers
were able to develop generic training for i ts main training
fac i l i ty and site-specific training at i ts nuclear plants,
using the most efficient and cost-effective training methods.

INTRODUCTION

When the nuclear power industry adopted the systems approach to training,
it moved into a mature technology of instruction. Instructional system
development (ISD) has been found effective by government and industry
for over a decade. The U.S. Air Force began using the systems approach
to training in the mid-sixties. Some of the processes used by the Air
Force can be directly applied to the power industry. Of particular value
is the system for articulating training methods by using job and task
analysis-determined proficiency levels. By assigning proficiency codes
to the skills and knowledges identified during task analysis, Air Force
instructional developers are able to identify the training phases and
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methods which would be most effective. The training proficiency code was
designed to determine the starting and stopping points in the sequences
of classroom, laboratory and on-the-job training, which comprise the most
important methods of conducting technical training.

THE AIR FORCE PROFICIENCY CODE

Three factors were considered when identifying performance levels: task
performance, task knowledge, and subject knowledge. Those factors and
the four levels of each are shown in Figure 1, Air Force Proficiency Code.
In a general way, the four levels may be roughly correlated to stages of
technical proficiency. The lowest value in each (1, a, A) describes the
skill and knowledge level of a helper. The second level matches the
skill and knowledge levels of one who has completed the classroom and lab
portions of a training program, or it may correlate with the apprentice-
ship level. The third level is one who has finished on-the-job training
and is functioning at the journeyman level. Finally, the fourth level
defines the knowledges and skill level required of supervisors and master
craftsmen. It might be appropriate to describe typical jobs as being at
the first, third or fourth levels.

The proficiency code was used first during the task analysis process and
then continually during the writing of objectives and tests, and deter-
mination of where and how the task knowledge, task performance, and sub-
ject knowledge was to be learned. Task analysis questionnaires asked
which level of task performance (1-4) and task knowledge (a-d) was re-
quired. Subject knowledge (A-D) was derived later from the task analysis
data by subject-matter-expert instructors.

The assignment of numbers and letters (1-4 and a-d) to each task indicates
the required level of performance on the job, and thus at the end of
training. The purpose of most training programs is to advance students
from the lowest level of skill and knowledge (1, a, A) to a level of
effective job performance (usually the 3, c and C levels). However,
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AIR FORCE PROFICIENCY CODE

TASK

PERFOR-

MANCE

LEVELS

TASK

KNOWLEDGE

LEVELS

SUBJECT

KNOWLEDGE

LEVELS

lll^l DEFINITIONS

1

2

3

4

1

2

3

4

1

2

3

4

Can do simple parts of the task. Needs to be
told or shown how to do most of the task.
(EXTREMELY LIMITED)

Can do most parts of the task. Needs help only
on hardest parts. May not meet local demands
for speed and accuracy (COMPETENT)

Can do a l l parts of the task. Needs only a spot
Check of completed work. Meets minimum local
danands for speed and accuracy. (COMPETENT)

Can do the complete task quickly and
accurately. Can t e l l or show others how to do
the task. (HIGHLY PROFICIENT)

Can name the parts, tools, and simple facts
about the task. (NOMENCLATURE)

Can determine step-by-step procedures for
doing the task. (PROCEDURES)

Can explain why and when the task must be done
and why each step is needed. (OPERATING
PRINCIPLES)

Can predict, identify, and resolve problems
about the task. (COMPLETE THEORY)

Can identify basic facts and terms about the
subject. (INFORMATION)

Can discuss relationship of basic facts and
state general principles about the subject.

(PRINCIPLES)

Can apply and analyze facts and principles
and draw conclusions about the subject.
(APPLICATION/ANALYSIS)

Can evaluate conditions and make proper
decisions about the subject. (EVALUATION)

Figure 1
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determination that incumbents require skill and knowledge at the third
level to be effective workers is not the purpose; the value of the profi-
ciency code is that each task can be analyzed in such a way that the task
performance, task knowledge and subject knowledge can be separated and
taught by different methods and to different levels during the training
process. Thus, a task which is dangerous might be overtrained to the 3dD
level in the classroom and laboratory to assure the safety of the students
during on-the-job training.

USING THE PROFICIENCY CODE IN NUCLEAR TRAINING

The program development department of the utility has used the proficiency
code in job and task analysis and program development since 1981. Job ana-
lyses for all maintenance occupations include information about required
levels of task knowledge and performance. Figure 2, Task Analysis Ques-
tionnaire - Electrical Maintenance, illustrates how the job analysis gath-
ered data about the electrical maintenance field. Note that the definitions
for the task performance and task knowledge code values are simplified
from those shown in Figure 1 and that the a-d code for task knowledge is
replaced by a 1-4 code. This change facilitates the averaging or responses.

After 50-80 percent of the job incumbents and supervisors were surveyed,
the combined data, which is site specific for the nuclear and fossil fuel
plants, was assessed by an advisory committee. The committee assigned
each task to one of six categories:

- generic, to be taught at the training center, followed by OJT at the
plant.

- nuclear only, to be taught at the training center, followed by OJT
at the plant.

- fossil only, to be taught at the training center, followed by OJT at
the plant.

- site-specific, to be taught at the plant in classroom/lab and/or OJT.
- sits specific, to be taught at the plant by a vendor.
- deleted, because of low numbers or low priority.
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TASK ANALYSIS QUESTIONNAIRE

Electrical Maintenance

3a. CONTROL CIRCUITRY
AND EQUIPMENT
(continued)

3a.8 Replace contacts
in resiscers

3a.9 Repair current flow
signal alarm
equipmen t

3a.10 Replace current
flow signal alarm
equipment

3a.11 Repair fire
signal alarm
equipment

3a.12 Replace fire
signal alarm
equipment

3a.13 Repair temperature
signal alarm
equipment
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Figure 2
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The committee also chose tasks to be taught at the utility's training
center on the basis of the frequency of performance and the number of
people performing the job. Additionally, they considered the levels of
task performance and task knowledge, comparing the responses of job incum-
bents and supervisors to identify and co-rect mismatches and misunderstan-
dings.

Generic Training

The finalized task analysis data were then addressed by developers and
subject-matter-expert instructors. Those tasks identified as generic and
to be taught at the utility's training center were developed into a train-
ing standard. The training standard included three categories of objec-
tives:

- Theory and Principles - a list of tnose objectives that define the
subject matter knowledge an individual neeas to know to per-rumi the
job. This section is divided into two subsections: Academic and
Practical Fundamentals.

Academic Fundamentals - theory and principles include those broad
subjects which are traditionally recognized
as classroom academic subjects. (Subject
Knowledge in the Air Force proficiency code)

Practical Fundamentals - theory and princiDles that are more limited

in scope. They define the knowledge an
electrical mechanic should possess regarding
specific processes, components, systems, and
supporting data. (Task Knowledge in the Air
Force proficiency code)

- Elementary Maintenance - lists those objectives most closely asso-
ciated with the tasks. (Task Performance in
the Air Force proficiency code)
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Sources of Objectives

While the training standard, which is a compiled listing of terminal objec-
tives, is formatted in the above order, the three categories of objectives
are actually derived in the reverse order. Elementary Maintenance objec-
tives are directly based on the tasks that were identified and determined
as necessary because of the rating received in the Performance column of
the questionnaire. Practical Fundamentals objectives are statements which
are directly derived from those tasks that were identified and determined
to be necessary because of the ratings received in the~ Knowledge column of
the questionnaire. Finally, Academic Fundamental objectives are extrapo-
lated from the task Knowledge and task performance objectives. This func-
tion is performed by the instructors of the course, ana is based on their
subject-matter knowledqe, e.g., in order to be able to explain an operating
principle associated with electrical motor maintenance (Practical Fundamen-
tals) the student should be able to define such concepts as voltage, cur-
rent, etc. (Academic Fundamentals).

The listing of objectives that relate to task performance, task knowledge,
and subject knowledge, which comprise the training standard, are combined
in units or modules. The modules are sequenced and developed into instruc-
tional materials for students and instructors, texts purchased or developed,
and the generic training program developed for instruction at the training
center. Two primary methods of instruction are used at the training center,
classroom and laboratory. Subject and task knowledge (academic and prac-
tical fundamentals) are primarily taught in the classroom; task performance
(elementary maintenance) is primarily taught in the laboratory.

Site-Specific Training

All three training methods—classroom, laboratory, and on-the-job training,
are conducted at the plants by plant training personnel or supervisors.
After the advisory committee assigned tasks to the training center for
development into a generic training program, the task analysis data was
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returned to the plants for development of site-specific classroom and/or
laboratory training programs, and for development of OJT programs. Desig-
nation of the methods used was based on the same criteria as was used for
development of the generic program, i.e., subject and task knowledge is
typically taught in the classroom and task performance is taught in the
laboratory or on the job.

Several criteria were used to identify tasks for on-the-job training at
the plants. First, to upgrade the level of knowledge or skill learned in
the generic program to a level desired at the plant. Second, to include
those tasks that were left out of the generic program because of the low
number of students. Finally, to add site-specific data and procedures to
that learned in the generic program at the utility's training center.

SUMMARY

The use of the Air Force's proficiency code during the task analysis pro-
cess results in Information about the kinds of learning and the levels of
abi l i ty required by competent plant personnel. This information can be
used to identify the most cost-effective and efficient methods of providing
instruction in both generic and plant-specific training programs.



USE OF JTA IN THE DEVELOPMENT OF CRAFT TRAINING PROGRAMS

Joseph A. Gonyeau, PE
Ralph E. Long, DIT

ABSTRACT

Northern States Power Company is making a major effort
to develop performance based training. It is finding the
use of JTA data very helpful in the revision of its
maintenance craft training programs.

The technique being used involves a group of interns
from the Training and Development Program of the University
of Minnesota. These interns are largely graduate students,
but with no nuclear and little mechanical/electrical
experience.

A Job Analysis for each discipline was used to:

Guide the following Task Analysis,
Determine program content,
Evaluate existing OJT check lists, and to
Define the four crafts used for mechanical
maintenance.

From the Job Analysis, a Training Task List was
developed and correlated to training materials. The
analysis of the tasks on the Training Task List is
proceeding.

Taxonomies of systems or subjects are compared to
existing lesson plans. These taxonomies are useful when
writing new lesson plans. The taxonomies are an excellent
start for the development of enabling objectives.

A Nine-Step Plan is being followed in the application
of JTA data to the development and refinement of performance
based training.
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INTRODUCTION

Northern States Power Company (KSP) is making a major

effort to provide performance based training to its

nuclear power production employees. An important part

of the development of performance based training has

been the use of Job and Task Analysis (JTA) data because

this data emphasizes what a job classification actually

performs. It has been necessary to develop company

and/or plant specific JTA data and then implement that

data in order to provide performance based training

programs. This paper describes how NSP has developed

JTA data and how that data has been used in the

development of performance based craft training programs.

This project has followed what will ultimately be a

Nine-Step Plan which is as follows:

Step One Data Retrieval

Step Two Data Collection

Step Three Data Calculations

Step Four Training Task List

Step Five Correlation

Step Six Program Revisions

Step Seven Task Analysis Verification

Step Eight Task Analysis Correlation

Step Nine Program Revisions

See Figure 1 for further details of this Nine-Step Plan

on the use of JTA in the development of craft training

programs.
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Project Overview

Key factors in the development, calculation, and use of

this data have been the application of IBM Personal Computers

and a staff of Instructional Technologists. The

Instructional Technologists have been interns from the

Training and Development Program of the University of

Minnesota. These interns are largely graduate students, but

with no nuclear and little mechanical/electrical

experience. They did considerable self-study on plant

systems and components. They have all received training in

Job and Task Analysis during course work at the University of

Minnesota. Special sessions on techniques of Job and Task

Analysis interviewing and data collection have been conducted

by the University of Minnesota coordinator,

Dr. Richard Swanson, for these interns. The interns have

conducted interviews for both Job Analysis and Task Analysis.

They have also been instrumental in the statistical analysis

of the data on the Personal Computers. These interns have

been a resource for additional staffing.

Maintenance Craft Classifications

Northern States Power Company uses specialty people in

the field of mechanical maintenance rather than maintenance

mechanics. It was necessary to first divide mechanical main-

tenance data into four parts due to the use of four specific

crafts. The mechanical maintenance craft classifications at

NSP are:

Repairman

Machinist

Rigger

Steamfitter/Welder
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THE PLAN FOR DEVELOPMENT AND GSE OF JTA DATA

Each step of the actual plan for the use of JTA data in

the development of craft training programs is presented as

implemented or planned for implementation at NSP.

Step One: Data Retrieval

A Job Analysis was accomplished for each craft or

discipline. This data was used to:

_ Guide the following task analysis

_ Roughly determine program content

_ Evaluate existing OJT checklists

_ Revise programs of instruction (e.g., OJT

checklists)

The Job Analysis started with the industry-wide list

of tasks available from INPO. Because this data followed the

mechanical maintenance format, it was necessary to separate

the tasks and also to add more detailed tasks due to the

specific nature of the four crafts involved. Additions were

made by job incumbents, instructors, supervisors, and engin-

eers with technical expertise in the subject area.

The INPO Job analysis was either retrieved from INPO using

the "Smart Com" software on the PC with a modem or keyed in

from microfiche copies. The preliminary listing of tasks was

saved on a diskette as a "Lotus 1-2-3" file. This file was

then retrieved and edited for use at specific plants. Editing

changed the list to a survey form for use during the data

collection step.

In the future, this data will be saved as a "Symphony"

file to allow easier manipulation of data without the problem

of rekeying data.
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Step Two: Data Collection

A sample population from each craft and from each of the

two nuclear plants was asked to rate the task list provided

by INPO and to add any missing tasks. The ratings were on

the basis of frequency, difficulty, and criticality. The

scales used for the ratings were as follows:

Frequency

0 = Never

1 = Rarely (about once a year)

2 = Seldom (about three or four times a year)

3 = Occasionally (about once a month)

4 = Often (about once a week)

5 = Very often (daily)

Difficulty

1 = Easiest (This task is among the easiest 10% of

tasks in your job.)

2 = Easy (This task is easier than average, but not

among the easiest; easier than seven out of ten

tasks.)

3 = Average (This task about average in difficulty.)

4 = Difficult (This task is harder than average, but

not among the most difficult; more difficult than

seven out of ten tasks.)

5 = Most Difficult (This task is among the most

difficult; it is harder than 90% of all tasks in

your j ob.)
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Criticality

1 = Negligible (Improper task performance makes

almost no difference in plant operation.)

2 = Undesirable (Improper task performance leads to

some undesirable consequences, but they are not

serious.)

3 = Serious (Improper task performance leads to

severe consequences requiring extensive corrective

action.)

4 = Severe (Improper task performance leads to

severe consequences requiring very extensive

corrective action.)

5 = Extremely Severe (Improper task performance

leads to extremely severe consequences that may be

enormously time consuming or costly to correct.)

Step Three: Data Calculations

Those tasks with a frequency of "0", indicating that

they were never done by the subject craftsman, were dropped

from the list. The data of the Job Analysis was processed

using the "Lotus 1-2-3" software on an IBM Personal

Computer. Because of the size of the spreadsheet used in

manipulating and analyzing the data, the PC required a

memory of 512K. A weighted task value (WTV) was then

calculated for each task using the following formula:

WTV = Frequency + 2.5(Difficulty) + 2.5(Criticality).
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Other statistics calculated at this time were:

1. Standard deviation (SD) of the WTV of a group of tasks

2. Average weighted value of the WTV of a group of

tasks

3. Average value of all WTVs for a craft

4. Standard deviation of all WTVs for a craft

Tasks were then rearranged in descending order of WTV

within each group or area of tasks. This list is a tool,

not an absolute ranking.

Step Four: Training Task List

After the Job Analysis was completed, a Training Task

List was developed from the Job Analysis. The selection of

tasks from the Job Analysis for the Training Task List was

based on both statistical analysis and personal knowledge.

The recommendation to the instructors responsible for

specific training programs was to include those tasks on the

Training Task List which were at or above a value of -1 SD

of the average. It was also suggested that both the data

from a group of tasks and overall craft data be used in

making the selection. See Figure 2 for an example of the

distribution of a group of tasks relative to group and craft

means.
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The Training Task List was reviewed by the maintenance

superintendents of the subject nuclear generating plant.

They were allowed to make both additions and deletions to

the list before it was formalized. Any deletions from the

original list were justified either statistically or buy a

written rationale. This modified Job Analysis List then

became the list of tasks for which training would be

provided, the Task Training List (TLL).

Step Five: Correlation

The first step in the actual use of the Job Analysis

data to evaluate the training programs was correlation.

This involved reviewing each task on the TTL to determine if

and where the information relative to that task was taught.

Notations were made on the TTL as to what lesson presents

the skills and knowledges relative to that task.

The "Self-Evaluation Review" conducted for INPO

accreditation indicated that the biggest problem with the

Mechanical Maintenance Training Programs was the lack of

formal "On-the-Job Training Checklists" (OJT). The OJT

check-offs for maintenance areas had previously been

accomplished only in broad terms of hours. The JTA aided

the transition of the OJT Checklist from time to

performance base. The task formed the basis for standards,

and criteria necessary for performance based training. A

helpful reference in the actual writing of the checklist is,

INPO Good Practices, TQ 510. Because of this recognized

deficiency and because of the voids or lack of training for

some tasks which the correlation revealed, tasks were also

correlated to plant maintenance procedures. This was an

expedient method to assure that all tasks on the TTL were

based on tasks actually performed at the plants.
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KI.'iE STEPS FDR USE OF JTfl DflTfl

fictions/Inputs

NSP's desire for Sccrsditatioii

Steps

Instructional Txtwologist Interns (1. Data Retrieval
accessing INPO Data Bank using
*B« PC's w/mcderas

IT Interns interviewed
Job Incumbents

12. Data Collection )

J

Qutpu1

Original Task List

Frequency, Criticality,
h Difficulty
Data is collected

Data Calculations by
IT It

'3. Data Calculations' "Weighted Task Value"
Rank order of tasks by HTV

Review Groups

Instructors S
IT Interns

[4. TcSk Training List)

f5. Correlation

The "Task Training List"
approved by Plant

Matrix identifies where, what
a.'id how training occurs

Instructors
IT Interns

/6, Program Revisions^ Lessoi'is J OJT materials developed
to fill any voids of matrix

IT Interns retrieve tasks
and interview
Subject Matter Experts

7. Task finalysis
Verification

Verified Task flnalysis

IT Intern inputs verification
IT Intern retrieves
Taxonomy
Instructor correlates

Instructor
IT Interns

/S. Tssk flnalysis
Correlation

(9. Program Revisions I

Lesson Plans are correlated to
subject taxonomy

Training Programs include the
Skills and Knowledges required
Performance Based Training

Figure 1, fl Flow Chart of the Nine-Step Plan
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An example of this technique of analysis, correlation,

and evaluation using JTA data was the Steamfitter/Welder

Training Program. The program was originally based on an

analysis of the skills and knowledges required for a

steamfitter/welder. The correlation of the TTL to the

curriculum revealed that two tasks—powder spraying and

plasma cutting—were not included in the existing training

program. These two tasks required hardware which was not

available at the training center. On-the-Job training mater-

ials were written to facilitate the teaching of these tasks

on the job—the method determined by consenus as the most

appropriate. Appendix A is the correlation matrix for

Steamfitter/Welder.

Step Six: Program Revisions

The next step of the plan involved making the actual

revisions that the data indicated were necessary. As

previously stated, the primary deficiency was the lack of

checklists to verify that an individual was qualified to

actually perform a task.

A correlation was completed for both training center

lessons and plant procedures. It was possible to revise

training materials to include very specific and realistic

performance conditions and standards. The checklists which

were developed do not duplicate the plant procedures, but

list the procedure and its steps which are to be used for

performance evaluation of a specific task. By referencing

the procedure rather than duplicating the procedure, it will

not be necessary to revise the checklist when procedures are

revised. The latest revision of a procedure is always to be

used.
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A side benefit of this correlation and review was that in

a few areas it became evident that appropriate plant proced-

ures did not exist. This information has been relayed to the

plants so that they cau remedy this situation.

Correlation of the Training Task List allowed for further

breakdown and integration of tasks into teachable subjects.

Course and Lesson Numbers were referenced to the TTL. The

original Task Number as assigned by INPO is referenced to the

items on the TTL.

Step Seven: Task Analysis Verification

A step in the use of JTA data in the development of craft

training programs is the verification of the tasks analysis.

This step may be accomplished most efficiently only after the

TTL is developed. Verification done before the TTL is devel-

oped may cause frustration of the Subject Matter Experts if

insignificant or invalid tasks are analyzed or verified.

This verification of task analysis will detail what skills

and knowledges are required in the performance of the tasks

of the TTL. Task Analysis involves the interviewing of job

incumbents of Subject Matter Experts by Instructional Tech-

nologists (Interns) to determine what skills and knowledges

are required in the performance of a task. These skills and

knowledges will become part of a taxonomy for that craft or

discipline. Past experience has indicated that the inter-

viewers must be familiar with the types of items which the

taxonomy will accept. Interviewers often must ask very lead-

ing and searching questions to get the SME to respond

adequately. This interviewing skill may require development.

The verified data of the task analysis is input to the

INPO master file or handled on in-house computing facilities.

Having verified company specific data available makes the

taxonomy much more credible and thus more usable.
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Step Eight: Task Analysis Correlation

After the taxonomies have been updated to include current

and accurate information relative to skills and knowledges,

it is possible to compare taxonomies to lesson plans to

determine what specific skills and knowledges are being

taught. The previous correlation of Step Five only determines

if some skills and knowledges related to a task are being

taught. Important skills and/or knowledges may not have been

identifieed and may be missing from a training program.

Those skills and knowledges necessary to the performance of

the task must be taught.

Step Nine: Program Revisions

The final step of the plan will again involve actual

revisions, but this time those that the taxonomy indicates

necessary.

COMPUTER BANK OF TEST QUESTIONS

A software program, MicroTim, is being implemented to

categorize and store test questions. Questions will be

traceable to courses, lessons, and lesson objectives (task

elements). With this method, NSP can better evaluate training

and determine if training teaches and measures the knowledges

necessary for a worker as that worker's job has been defined

by JTA data. Refer to Table 1 for a list of computer programs

used by NSP in conjunction with its Production Training

Programs.
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Table 1. Computer Software Used by Production Training

TITLE SOURCE APPLICATIONS

Interactive McGraw-Hill Training Sys
Authoring PO Box 641
System Del Mar, CA 92014

Lotus 1-2-3 Lotus Development Corp.
161 First Street
Cambridge, MA 02142

MicroTim JL Educational and
Computer Services Inc
PO Box 35142
Dallas, TX 75235

Symphony Lotus Development Corp
161 First Street
Cambridge, MA 02142

Test Bertamax Inc
Analysis 3647 Stone Way North
Program Seattle, WA 98103

Wordstar MicroPro Intl. Corp
33 San Pablo Avenue
San Rafael, CA 94903

Computer Based
Training

Spreadsheet

Test Program

Spreadsheet

Item Analysis

Word Processor
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Summary

By following this Nine-Step Plan, atod using a variety of

other development and teaching techniques, Northern States

Power Company has performance based training programs for

maintenance crafts. In the past, these programs have included

few performance standards. From now on these maintenance

craft training programs will include the actual skills and

knowledges required to perform those tasks of the training

task list, rather than just some information on the tasks.

Evaluation of a trainee's progress in learning the skills and

knowledges required for a specific task will be easier and

more accurate by using a computer bank of test questions.

Through the use of JTA data, coupled with innovative

development and delivery techniques, NSP will provide

performance based training for its maintenance craft people.
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Appendix A

MASTER STEABFITTER/HELDER TflSK LIST - NONTICELLO

DUTY TBSKt TBSK TITLE: WELDING FRE DIF CRI COURSE NUMBER LAB/SIMULATE OJT 6UIDE

683 1 Prepares joints for welding

883 2 Perforss non-certified welding

803 3 Perforn certified heli-arc Melding (E.6., TIS, NIG)

3a Ptrfons GTOH-SMflU of (2.5 NSP pipe, F6 N/OB, F* fill
3b Perform 6TAW-SMAH of (2.5 NSP pipe, A8-F6 H/OB i F5 fill
3c Perfoms GTflH of aluninui
3d Performs GTRH consumable insert fussion

883 4 Performs certified acetylene (gas) welding, silver brazing

3C3 5 Perfons certified arc welding (SEE 13 flBOVE)

5a Performs SMAU of plate w/F3 OB t F4 fill
5b Perforis SMAU of plate, F3 M/back
5c Perforis SMflH of pipe, F3 H/OB I F4 fill
£ Clean welds883

683

883

7 Preheats of postheats weld (e.g., to stress relieve weld)

8 Performs weld test (e.g., bend tests, crack tests)

603 9 totalizes Kirn parts (gas powder spray)
8B3 18 Perfoms oxygen fuel cutting
883 11 Perfoms gas bronze brazing
883 IS Perforis gas silver brazing (SEE #4 ABOVE)

8t3 13 Performs stellite hard facing with GTRU

883 14 Perfoms AAC (air arc cutting)

883 15 Performs PAC (plasma arc cutting)

DUTYTfiSKt TBSK TITLE: PIPING

6(5 38 Renoves/reinstalls restricting orifices

885 11 Repairs stationary hangers

885 33 Repairs restricting orifices
885 42 Freezes lines with liquid nitrogen for service and repair
885 £9 Repairs aluminum piping

B85 38 Installs aluminum piping

885 31 Repair aluminum piping joints (unions flinges etc.)

885 32 Install aluainum piping joints (unions, flanges, etc.)

DUTY TfiSRI TISSX TITLE: WIVES

9 Inspect gate valves

4.5

4.5

4

1 4

3.5

2

1

1

2
3.5

2
3

3

FRE

8.5

1.5

2
1.5

Z

2

FRE

3.5

3

4

4

4

4

3

4.5

5

4.5

2.5 4.5

4

4.5

3.5
3

3
3

3

DIF

4

4

3
4

3
3

3

CRI

3 3.5

2

3
3.5

4

4

2.5

4
4
5

5

DIF CRI

R35MB-
R95J8fl
R3S81H-
R9588A
R9581A-
R958BA
R9585R-886,087
R3585P-e8B,0N
R9584A-883,8l85
R9587fi-3«1,M2
R95813
R3566fl
R95KA
R9501P.-
R3508H
RS58£fl-e81
R3581R-021
R95aifl-M4,M5
R9581H-
RS588fl
R8381D-813
R9581PrO2a,829
OJT
R9581fl-838
OJT

R9S86A
R9SeBfl
R9586A
R8587(l-W5
DJT
R9584B-882
OJT

COURSE NUMBER

OJT
R8381A-81B
OJT
R8381A-I1S
R3581S

\\W\\\\\\\\\\\\\
\\W\\\\\\\\\\\\\
\\U\UUU\\\\W
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
\\W\\\\\\\\\U\\
\\W\\\\\\\\\\\\\
WP1TS1-0B-1.1
HPlTSB-OB-i.l
HP21T21-BS-1.1 "
HP1TSB-CI-1.1
\\W\\\\\\\\\\\\\
MP8B-BZ-1
MPB8-B2-2
\WU\\\\\\\U\\\
\\W\\\U\\\U\\\
HP1S1-0M.1
WP1S1-0S-1.1
KP1S1-0B-U
\\W\\\\\\\\\\\\\
V A W W W W W W W
R3585A
R9587A-886
\\N\\\\\\\\\\\\\
WWWWWWWW
\\W\\\\\\\\\\\\\
\\W\\\\\U\\\\\\
wwwwwwww
upaa-Bz-i
HP38-BZ-2
MP1T1-HF-1.1
\\W\\\\\\\\\\\\\
\\W\\\\\\\\\\\\\
\\W\\\\\\\\\\\\\

LAB/SIMULATE

wwwvwwwww
\\\\\\\\\\\\\\\w
wwwwwwww
wwwwuuwwv
HP1S1-BR-1.1

ft-5
\\N\\\\\\
\w\\wu
wwwww
E-l
WWWWW
£-2
E-2

'E-5
E-6
C-3
WWWWW
wwwww
D-l
w\ww\w
D-l
D-l

Jhi, D-2
WWWWW
B-15
WWWWW
B-8
WWWWW
C-6
C-l
C-2
C-3
WWWWW
E-4
ft-S.d
WWWWW
C-l.c

OJT BUIDE

B-9.a
WWWWW
B-9.b
WWW\W\
WWWWW

DELETE: ORIFICES REPLACED NOT REPAIRED
OJT
OJT
R8381A-81C
R9584A
OJT
R83I1A-816
OJT
R3S84A
OJT
R3584A

COURSE NUMBER

\\W\\\\\\\\\\\\\
wwwwwwww
\\w\\\\\\\\\\\\\
WP21T2I-BS-1.1
\\\\\\\\\U\\\U\
WWW'.WWWWW
wwwwvwwww
HP21T21-BS-1.1
\\W\\\\\\\\\\\\\
HP21T2I-BS-1.1

LAB/SIKULATE

B-5
B-9.c, E-5
WWWWW
WWWWW
B-l, B-3.C
WWWWW
B-3.C, E-5
\WWW\W
B-9.c, E-5
WWWWW

OJT GUIDE

2.5 3 4 DJT WW\WWWWWW B-6.a.l
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M6 I« Repair gate valves

886 11 Inspect globe valves

B K 12 Repair globe valves

6K 13 Inspect swing check valves

686 14 Repair suing check valves

806 15 Inspect plug valves

886 16 Repair plug valves

886 17 Inspect diaphraga valves

886 IB Repair diaphrag* valves

8K 19 Inspect butterfly valves

806 £8 Repair butterfly valves

B06 21 Inspect ball valves

B K 22 Repair ball valves

685 23 Inspect ball check valves

666 24 Repair ball check valves

e«6 25 Inspect needle valves
606 26 Repair needle valves
886 29 Inspect valves and regulators in gas systn
BK
806

33 Repair valves and regulator; in gas sy;fcs»
33 Inspect check valves

606 48 Repair check valves

DUTY TfiSKI TfiSK TITLE: TRAPS

1.5

2.5

1.5

£.5

1.5

2.5

2

2.5

1.5

2.5

2

2.5

4

2

2

2
2

2.5

2

FRE

3 3.5

3 4

2.5 3.5

3 4

3.5 3.5

3 4

4 3.5

3 4

3.5 3.5

3 4

4 3.S

3 3.5

3.5 3.5

3 3.5

3 4.5

3 3.5
4 4

3 3.5

4 5

DIF CRI

RB381M17
OJT
R8381H-B17

R95B3fl
R3S5R
OJT
RB381M17
OJT
Raaia-ei7
R9S83D
R9585H
OJT
RB33ifl-fll7
OJT
RO10-Z17
R95e3fl
R9SJBB
OJT
R9301H-017
OJT
R3331R-317
R3533fl
R3S85ft
OJT
R8381H-017
OJT
R63«lfl-B17
R9583A
RKaso
OJT
R833!R-ei7
OJT
R8381M17
R35830
R3585fl
OJT
R3381R-B17
OJT
R838IA-017
R95K3A
R95»5fl
DJT
RB361A-017
OJT
RB301A-017
R3S«3fl
R95eSl

\w\\\\\\\\\\\\\\
\\u\\\uu\\uu
\\w\\\\\\\\\\\\\
WPlTSl-OS-1,1
HP1TS8-0B-1.1

\\w\\\\\\\\\\\\\
\\u\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\
wwwwwwww
UP1TSHB-1.1
W1TS8-C3-1.1
\\w\un\\n\\\\
\\w\\\\\\\\\\\\\
\\w\\\\\\\\\\\\\
\\uu\\\\\\\w\\
HP1TS1-OB-1.1
UP1TS8-G3-1.1

\\\\\\\\\u\\\\\\
\\w\\\\\u\\\\\\
\\u\\u\\\\\\\w
\\w\\\\\\\\\\\\\
MP1TS1-OB-1.1
HP1TS8-03-1.1
wwwwwwwu
wwuwwwwxu
uwuwuuuu
\\w\\\\\\\\\\\\\
HP1TS1-OB-1.1
UP1TS8-0B-1.1
wwuuuwwu
wwwwwwww
\\w\\\\\\\\\\\\\
\\w\\\\\\\\\\\\\
HP1TS1-OB-1.1
HP1TS8-0B-1.1
\\w\\\\\\\\\\\\\
\w\\\\\\\\\\\\\\
wwwwwwww
wwwwwwvww
WP1TS1-OB-1.1
UPlTSa-OB-1.1
wwwwwwww
\w\wwwwww\
\\w\\w\\\ww\\
w\\\\\\www\\\
HP1TS1-OB-1.1
WP17B8-OB-1.1

DELETE: LKJ FREQ., CONTRflCT OUT
DELETE: LOW FRED., CONTHflCT OUT
OJT
OJT
DJT
R93Glfi-ei7
OJT
PB3eift-817
R3583R
R9505B

COURSE nmm

wwwxwwwww
\w\w\\\w\w\\\
wwwwwwwwv
\www\\wwww
wwwwwwww
wwvwwwwww
MP1TSI-OB-1.I
UP1TSB-OB-1.1

UB/SIIM.OTE

wwwww
B-6.a. l
\WWW\W
\W\\WW\
\WWWW
B-£.a.2
WWWWW
B-£.a.2
WWWWW
WWWWW
\WW\WW
B-E.a.6
WWWWW
B-6.S.6
WWWWW
WWWWW
WWWWW
B-6.a.5
WWWWW
B-6.J.5
WWWWW
WWWWW
WWWWW
B-6.a.7
WWWWW
B-6.a.7
WWWWW
WWWWW
WWWWW
B-S.a.3
WWWWW
B-6.a.3
WWWWW
\W\WWW
WWWWW
B-6.a.B
\www\w
B-G.a.a
WWWWW
\www\w
\w\www
B-6.a.9
\W\WWW
B-6.a.9
WWWWW
W\W\WW
\W\WWW

B-t.a.lO
B-6.a.l«
B-B.a.4
w\w\ww
B-6.a.4
WWWWW
WWWWW
WWWWW

0JT6UIPE
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8*9
889

1 Inspects steaa or air/gas traps or vacua priiing pots
2 Cleans steal or air/gas traps or vacuum prilling pots

8*9 3 Repairs steal or air/gas traps or vacuui priiing pots

DUTYTflSKI TASK TITLE: FILTERS PND STKfllNEPS

Sit 13 Repairs traveling screens

DUTY TflStt TflSK TITLE: HEflT EXCKGNGER

813 18 Replaces heat exchanger

813 11 Installs new coil in coil-type exchanger

813 2 Repair moisture sep2ratoWi'ehe»ters

813 S Repairs feedwater heaters

813 8 Plugs tube leaks in heat exchanges

DUTY TfiSKt TflSK TITLE: HEflTlNS AND VENTILRTING SYSTEMS

815 18 Cleans unit heaters
S15 1 Inspects heating boiler
815 3 Repairs heating boiler

615 5 Repairs fuel oil tanks in heating systeis

815 6 Inspects heating boiler burner and nozzle
815 7 Cleans heating boiler burner and nozzle
815 8 Repairs heating boiler burner and nozzle
815 11 Repairs unit heaters

815 15 Inspects air notors in ventilating systei
815 19 Inspects air conditioners in ventilating systei
815 SB Repairs air conditioners in ventilating systei

DUTY TfiSRt TB3K TITLE: RESCTBR

2 2.5 3.5 OJT VWWWWWWWW S-ii.i
2.5 3 3.5 OJT VWWWWWWWW B-18.b

R8381IH17 WWVAWWWWW WWWWW
2 3 3.5 OJT WVWWWWWWW B-I8.C

RB381M17 W V W W W W W W W WVWWWV
R9583A HP1TS1-OB-1.1 WWVVWW
R3SaSfl HP1TS8-OB-1.1 W W W W W

FRE DIF CRI COURSE UMBER LAB/SIMULATE OJT GUIDE

1 3 3.5 DJT
R9581R

\w\wwwwww\ B-ie.d
WP1S1-BS-U1 WWWWW

FRE DIF CRI CCURSE NUMBER LflB/SIMULflTE

1 4 4 OJT WWWWWWWWV
595340, MP1TS1-DB-1.3
R95850 HPlTEe-03-1.3

1 4 3 OJT WWWWWWWWV
=;:MO UPITSI-OB-1. i
RSSKfl UP1T58-0B-1.3

1 3 4 DJT WWWWWWWWV
R9S34fi HP1TS1-0B-1.1
R95B5fl UPITS8-0B-1.3

2 4 5 OJT WVWWWWWWW
RS5fl3P, WP1T1-0B-1.1
R9583S HP1TS1-0B-1.1

1 3 3 OJT VWWWWWWWW
R9583A MP1T1-0B-1.1

HP1TSI-0B-1.1

FRE DIF CRI COURSE NUKBER UB/SIKULflTE

2 3 3 OJT
1 3 3 DJT

1.5 3.5 3 OJT
R9503fl

1 3 3

1 3 3
1 3 3
1 3 3
3 3 3

OJT
1.5 3.5 3.5 OJT
1.5 3.5 3.5 CELETEi

OJT
R9582S
OJT
DJT
OJT
OJT
R3583A

\WWWWWW\W\
UUWWWWSWW
WWWWWWWWV
WP1TS1-OB-1.1
WP1TS8-0B-1.1
\wwwww\ww\
HP1S1-BR-I.1
W W W W W W W W V
wwvwwwwww
wwvwwwwww
wwwwwwvww
WP1TSMJB-1.1
HPB8-BZ-1
WWWWWWWWV
wvwwwwwww

CCNTRflCT OUT

OJT GUIDE

B-ll.a
WWWWW
wwvvww
B-ll.b
VWWWWV
wwwvvw
B-ll.e
WWWWW
WWWWW
B-ll.d
WWWWW
WWWWW
B-ll.e
WWWWW

wvwwwv

arc GUIDE
B-12.1
B-!2.b
B-12.b
WWWWW
WWUWW
B-12.C
WWWWW

8-ie.d
B-12.J
WWWWW
wwwvvvv
B-!2.e
B-12.f

FRE DIF CRI CCUSEE KUffiER LBB/SIMULflTE CJT GUIC£
:============:

816 7 Sesoves/replaces reactor duct»ork during refueling
816 18 Serwves studbolts and place in rack and replace af ter refueling

816 4 Repairs fuel handling tools and equipment

816 IE Replaces reactor head seals

DUTY TBSKI TfiSK TITLE: TUR3INE-EENEIWT0R

1 £.5 3
1 3.5 4

1.5 3.5 4.5

1 3.5 4.5

DJT
OJT
OJT
R9585R
OJT

wwwvwwwww
WWWWWWWWV
wwwwwwwvw
WP1TSS-O8-1.1
wwwwwvvvww

FRE DIF CRI COURSE NUMBER LDB/SIKJLflTE

B-13.a
B-13.b
B-13.C
WWWWW
B-13.d

OJT6UIDE
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S17
817
817
817

817

517

817

817

23
26
27
28

34

8

46

7

DUTYTASKI

816 3

DUTY TASK*

8£9 7

DUTY TASK*

S21
821
821
821
821

1
11
18
21
19

DUTYTflSKI

322 12

INFORMATION

Inspects s t t u strainers
Inspects a i r ejtctor in a i r rwoval systt*
Cleans a i r ejector in a i r reaoval systei
Repairs a i r ejector in a i r rjnoval systei

Repairs tank in hydrogen seal o i l systei

Repairs turbine shell i t se l f
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INPO JTA APPLICATION: DEVELOPING A COMPETENCY-BASED TRAINING PROGRAM

Peggy W. Patrick

ABSTRACT

Developing a competency-based training program requires
the support of a strong curriculum development program. The
major thrust of Arkansas Power and Light Company's competency-
based curriculum development program is the identification of
competencies using position task analysis data, panels, and
INPO JTA data. Eight steps in the curriculum development
approach provide the logic and rationale of the process:
(1) Establish Competencies, (2) Conduct Competency
Verification, (3) Develop Competency Tests, (4) Develop
Curriculum, (5) Develop Instructional Media, (6) Validate
Curriculum and Conduct Field Testing, (7) Perform Training
Effectiveness Evaluation, and (8) Revise the Curriculum as
Needed. The processes describe how INPO JTA's and NRC
procedures are cross-referenced to show that standards and
requirements imposed or sanctioned by NRC and INPO are
met. The competency-based approach to curriculum and
training development eliminates the traditional "scatterload"
approach to training and focuses on training to the
competency. The primary benefits of competency-based
training include accountability, minimal job training to
meet job or position requirements, and a process to
document an individual's job proficiency.
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1NP0 JTA APPLICATION; DEVELOPING A COMPETENCY-BASED TRAINING PROGRAM

Peggy W. Patrick

Curriculum development is a fact of life for training departments.

This is especially true if a training department happens to support a

nuclear power plant. Training departments in nuclear plants have been

established long enough now to know that even vendor-dependent training

programs have to be supplemented with plant specific training. In

general, the longer training departments train, the more likely they are

to want to move from vendor-dependent training to plant specific

training to fully address plant specific positions and operating skill

requirements. To do this requires the capability for training departments

to conduct on-site curriculum development.

The experiences or background of the trainer or developer is

usually the major determinant of the method or process used to develop

curriculum. More recently, the utility industry overwhelmingly endorsed

the use of a competency-based training method when INPO initiated the

JTA System to support training at nuclear plants.

A competency-based training method requires a somewhat modified

instructional approach: (1) It requires trainer guides and curriculum

materials aimed at achieving the competency, and (2) It requires an

instructional approach aimed at teaching to the competency. To this

purpose, Arkansas Power and Light Company began developing a competency-

based training program.

Competency-Based Training

The concept of a competency-based training program is basically the

same as performanced-based training, Instructional Design System (IDS)

training, criterion-referenced training, or any skills-oriented training.

All of these refer to the notion that there is a specific purpose for the

training, i.e., to learn a competency, perform some behavior, meet a

criterion, or perform a skill. Regardless of which term is used, the

implied connotation is accountability--there is a purpose for the training,

training is conducted to achieve the purpose, and training achievement can

be documented.

A training competency is a knowledge, skill, attitude, or behavior
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which has been identified as a requirement for a job, task, or
position. Actually, anything in the work environment which impacts
plant productivity has the potential for being a training competency.

The key concept of competency-based training is teaching to the
competency—no more and no less. Extraneous topics and concepts related
to or associated with traditional subject matter should not be included
unless it can be demonstrated that the information is essential. If
competencies have been carefully selected and verified, there should be
reasonable confidence that the training curriculum is complete without
adding "nice to know" topics and information which can add costs without
adding comparable benefits to the training program.

Competency-Based Curriculum Development Process

The competency-based curriculum development process is shown in
Figure 1. Each of the identified steps is considered a milestone in the
development process and can be fully documented with tangible outcomes
for accountability purposes. Feedback from everyone who is impacted by
training is a key factor in each step so that both plant personnel and
training staff involvement provide a rational and defensible basis for
the training curriculum. Content review by appropriate personnel is
absolutely necessary to establish the most up-to-date training curriculum
by having the latest technology and information available. The steps in
the competency-based curriculum development process are briefly described
in this paper.

Step 1. Establish Competencies. Knowledge and learning can be
virtually endless, therefore, it is necessary to set the parameters of
limitations for the curriculum content. This is done by identifying job
tasks and job knowledges used on the job by the worker. The job tasks
and knowledges are, in fact, the competencies sought in the process.
Thus, what ought to be taught requires the identification of all of the
competencies or skills used on the job. The skills are the expected
learning outcomes and, as such, are the competencies which directs the
training. Collectively, competencies are the knowledges, skills,
attitudes, and behaviors required of individuals to perform their jobs.
Competencies provide the framework for developing the training program.
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Figure 1. Competency-Based Curriculum Development Process.



IV.B.5.5

Competencies are established by one of two basic methods: (1) job
and task analj/sis review of plant specific operations, and (2) panels of
experts. Each method has advantages, yet a combination of the two methods
results in a j/ery powerful defense for the curriculum. Many utility
industries hai/e mechanisms in place for generating job and task analysis
data for varipus power plant positions. In addition, INPO has formalized

i
the Job and Thsk Analysis Procedure. They maintain a data bank fo^ most
of the major jalant operations in nuclear power plants. The data base
contains a lijsting of the jobs and tasks that have to be performed based
on such thingj; as plant equipment, type of reactor, and NRC requirements.
Even if a company has a job and task analysis program available, it is
prudent for training departments to obtain the generic and plant specific
INPO JTA listings to ensure curriculum completeness. Completeness can be
acnieved by making a cross-reference between the company's job and task
data and INPO JTA listings--adding competencies from INPO JTA listings
when necessary.

The second method uses a panel of experts or individuals who possess
the job knowledge and skills related to the specific training program
and who can communicate this knowledge. The National Center for Research
in Vocational Education at The Ohio State University has validated this
method which is known as the DACUM process. DACUM is an acronym and
stands for Developing A_ CUrriculuM. The DACUM analysis process brings
together a group of experts for the purpose of identifying jobs and
tasks into incremented information to build a training curriculum.

A somewhat unique feature of the Arkansas competency identification
process is the inclusion of the level of learning difficulty based on
Bloom's Taxonomy of Educational Objectives: Cognitive Domain, and Dave's
taxonomy for the psychomotor domain. The purpose of establishing the
required learning level is tn avoid over-teaching or under-teaching.
Both situations create administrative and learning problems.
Administratively, it is important to budget the amount of time necessary
to teach a competency; but, from the learning standpoint, it is just as
important to not clutter the training program with superficial informa-
tion that leads to confusion and frustration—or, in the words of the
learners, "overkill."
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Step 2. Conduct Competency Verification. In the verification
process the list of competencies are converted into a questionnaire.
The questionnaire is sent to the incumbents whose positions require the
competencies, to plant management, engineering staff, and any other
support personnel identified that can provide feedback. Documentation
of this activity includes completing a cross-reference form to ensure
that INPO JTA's, NRC requirements, and plant specific or training
procedure requirements have all been addressed.

If it were found that INPO JTA or NRC requirements were not part of
the training curriculum, these are automatically added to the competency
list and included on the survey questionnaire. Competency verification
is determined when an agreement is reached by the majority that the
competency should be included as part of training. Disagreements among
survey respondents regarding the competencies should be resolved to the
mutual satisfaction of everyone participating in the verification phase.

Step 3. Develop Competency Tests. A major benefit of the
competency-based training program is the competency test. The
competency test identifies, up front, the necessary evaluative methods
to determine competency attainment. The competency tests can be
developed as soon as competencies are identified—not after the
curriculum has been developed. In fact, development of the competency
tests prior to the development of the curriculum materials is one way to
validate the training. Alternate forms of competency tests can be used
as pre-tests to determine baseline information on individuals or group
training needs. Competency tests can be used in lieu of training to
document an individual's demonstrated proficiency regarding competencies.
This is particularly useful to avoid training individuals with documented
proficiency who do not need it.

Another validation of competency-based training is having the
competency tests developed by someone other than the trainer who
develops the curriculum training guide. This eliminates the most
frequent criticism of the competency-based approach—that of teaching
to a test. Also, it is important that a competency be tested to the
level of learning difficulty indicated by the competency statement. For
example, if a competency specifies that an individual performs some task



IV.B.5.7

at Bloom's Level 3, Application Level, it is NOT acceptable to test the
individual by asking them to list the procedures for performing (Level 1,
Knowledge); or to explain why they should perform the task (Level 2,
Comprehension). Competency evaluations should be consistent with the
level of learning difficulty specified initially.

Levels in Bloom's taxonomy refer to Levels 1 - 6--Knowledge,
Comprehension, Application, Analysis, Synthesis, and Evaluation. The
assumptions underlying the use of a taxonomy is that learning levels
require mastery of the previous level of learning. In other words,
learning builds on the previous level of learning. Nuclear training
programs should be especially cognizant of setting objectives to reach
the required level of performance. Nuclear operators require that much
of their training reach Level 6, Evaluation, to satisfy the NRC. If,
however, the training program activities never exceed the knowledge level
(Level 1), training departments have neglected to provide the type
training which is required to enable the operators to make judgment
calls—the highest level of learning.

Dave's taxonomy for the psychomotor domain parallels Bloom's
taxonomy in order to train for mind-manipulation type coordination
skills. However, keep in mind that the psychomotor domain requires the
use of different training methods.and techniques to develop motor skills.
The same is true for Bloom's affective domain where attitudes and
feelings have been catagonzed. Utilizing the educational taxonomies
will enable trainers and developers to communicate more explicitly
when deciding which level of proficiency to attach to a competency.

Competency tests document training effectiveness. The competency-
based approach assumes a joint responsibility between the trainer and the
learner. The trainer has the responsibility to teach to the competency
using appropriate methods, materials, and techniques. The learner has
the responsibility to actively engage in the learning process.

Step 4. Develop Curriculum. Figure 2 illustrates the relationship
of competency-based curriculum development and the training process.
Notice that curriculum development, begins once the competency is
identified while training ends when the competency has been achieved.
In the development process, the competency (task or skill) is reviewed



COMPETENCY

CURRICULUM DEVELOPMENT PROCESS

CLASSROOM-LAB
LEARNING

EXPERIENCES

INSTRUCTIONAL
OBJECTIVE

TRAINING
OBJECTIVE

TRAINING
OBJECTIVE

INSTRUCTIONAL
OBJECTIVE

CLASSROOM-LAB
LEARNING

EXPERIENCES

COMPETENCY

INSTRUCTION AMD TRAINING PROCESS
Figure 2. Relationship of Competency-Based Curriculum Development and the

Instruction and Training Processes.



IV.B.5.9

to determine the required instructional and training objectives. The

DACUM analysis process is useful for this purpose. Instructional

objectives are stated behaviorally, i.e., measurable, to establish the

instructional intent (terminal objective). Training objectives

(enabling objectives) direct the classroom and laboratory learning

activities. The learning activities direct the type of instructional

resources and equipment that is required for the desired learning to

take place.

Learniuy experiences are conducted to provide information and

performance activities for each training objective. It is then

evaluated by the instructor. It is important to bring closure to each

training objective. Unless the learner can demonstrate mastery of the

required knowledge to achieve the training objective, the instructor has

no way of knowing whether the individual's understandings are on-target

or out-of-sync with the instructional intent. When knowledge gaps exist

for the individual, confusion and frustration results. Thus, if the

learner moves on before mastering a training objective, subsequent

learnings and understandings may be distorted.

Another factor to remember when designing the curriculum is that

individuals learn differently. Therefore, it is important that a

variety of learning experiences be planned to promote learning and to

reduce monotony and boredom, the bane of any training program. Foremost

in developing curriculum is to remember: lelling is not teaching,

listening is not learning, and watching is not doing.

Step 5. Develop Instructional Media. This step in the curriculum

development process denotes the need for preparing audio-visual

materials to aid and promote classroom learning. The purpose of

instructional media is to facilitate learning--not to replace the

trainer. U.S. Naval research studies concluded that people generally

remember: (1) 10% of what they read, (2) 30% of what they see, (3) 70%

of what they say, (4) 20% of what they hear, (5) 50% of what they see

and hear, and (6) 90% of what they say and what they do.

The use of a variety of instructional mediums capture the learner's

attention. A word of caution—videotapes are excellent instructional

aids but they are frequently abused in the learning process, i.e., "Go
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watch the tape and come back and take the test." Instructor prepared
AV materials are especially effective in training, not so much because
they are better but since the instructor took time to develop them, they
are more apt to be used. Also, instructor prepared AV materials are
usually less costly.

Step 6. Validate Curriculum and Conduct Field Testing. Validation
of the curriculum is established for the first time when the competency
identification and verification process is completed. Next, the cross-
reference of INPO JTA's establish validation for the curriculum cdntent.
The JTA process as described in the Task Analysis Procedure Manual has
already established validity. Thus, content validation is normally
ensured for competencies prior to any development activities made by
training departments.

Further, the validation process for curriculum can be determined
through statistical analyses of the instructional evaluations and
competency testing activities. Field testing validates whether the
trainer can direct the learning activities in accordance with suggested
methods and resources to achieve the competencies. Also, it monitors
the response of the learners to the suggested training methods and
techniques. More indepth validation of the training curriculum can be
conducted through utilizing supervisory/management evaluations and on
formalized results-oriented evaluations such as those conducted in a
training effectiveness evaluation program.

Step 7. Perform Training Effectiveness Evaluation. Training
effectiveness evaluation should be an integral part of any training
program. It documents for management, INPO, and NRC the impact training
has on the learner, training knowledge gains, behavior changes, and
plant productivity gains. Training effectiveness evaluation provides
evidence of both direct and indirect plant benefits. It is recommended
that training effectiveness evaluation be conducted independently of
curriculum development. The purpose of training effectiveness evaluation
is. to document evidence of the training benefits and its impact on
plant productivity.

Step 8. Revise the Curriculum as Needed. Curriculum development
is an on-going process. Revisions should be made continuously at each
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development step as the need is found. The purpose of revising the
curriculum is to make it more responsive to individuals and to meet
industry training requirements as new knowledge is found and as
technological advances are incorporated into industry. Changes may be
needed during the development phase but more likely during a planned
periodic review of the curriculum to avoid obsolescence in training.
Changes should also be made in all of the accompanying instructional
materials including competency tests, trainer guides, resource
materials, trainer evaluation materials, etc. This will keep curriculum
materials and information consistent and reliable based on new equipment
installations, revised procedures and tech specs, and training
effectiveness evaluation findings.

Benefits of Competency-Based Training

For industry, competency-based training is a logical approach to
ensure a competent work force. Training is minimized and provided only
to individuals whose positions or career advancement plans require it.
Competency-based training provides documented evidence of an individual's
ability to perform certain .job requirements. Further, competency-based
training curriculum guides provide a menu of the training curriculum
which is readily available to QA, INPO, NRC, or plant management
personnel when they want to know specifically what is included in a
training program.

Ultimately, the competency-based approach provides industry with
improved productivity. Research has shown that when individuals know
what is expected of them, they are far more likely to meet these
expectations. The INPO JTA program has made a significant contribution
in the area of competency-based instruction. They have listings of the
most critical operating competencies required of nuclear operators and
maintenance personnel. These listings coupled with plant specific task
data provide training departments with most of the information needed
to at least begin plant specific competency-based curriculum development.
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THE USE OF TASK ANALYSIS IN EARLY
PROGRAM DEVELOPMENT

Larry G. Hodges

ABSTRACT

At Arkansas Nuclear One the Instructional Systems
Development (ISD) process utilizing a Position Task
Analysis is being used in the early program develop-
ment of Chemistry/Radiochemistry and Health Physics
training programs. An accurate Position Task Analysis
(also known as a Job Task Analysis) is an essential
first step in the ISD process. The Position Task
Analysis will allow developers to determine terminal
and enabling objectives, a training sequence and
knowledge and skills entry levels for training.

The overall goal for any training program is to provide the trainees

the opportunity to obtain and maintain a specified level of proficiency

in the knowledge and skills identified as being necessary in the perform-

ance of their jobs. The necessary knowledge and skills identified in a

Job Task Analysis (JTA) are acquired through the use of formal and on-the-

job (OJT) training programs. At Arkansas Power and Light we call the JTA

a Position Task Analysis (PTA).

A successful training program requires a logical step by step pro-

cess. The process used by Arkansas Power & Light is based on the Air

Force model called the Instructional Systems Development (ISD) process.

The ISD model consists of five parts: (1) conducting a needs analysis

(i.e., a PTA), (2) defining the education/training requirements, (3) de-

veloping objectives and tests, (4) planning, developing and validating

instruction and (5) conducting and evaluating instruction. I will cover

the first three steps as they relate to our program development.

As the first step in the ISD process, the PTA is generated to ident-

ify the specific job functions of the individual work groups. Sources for

the PTA may include, but are not limited to; all levels of the work organ-



IV.B.6.2

ization, the training organization and INPO and NRC recommendations and/or

requirements. The information is obtained from these sources by use of

questionnaires, interviews, observations and review comments of the final

product. The PTA should state the purpose of the position, the general

and specialized job functions, the specific tasks required to carry out

those functions and the knowledges and skills necessary to accomplish

those tasks. The completed PTA is then used in defining the education/

training requirements and in determining the program and course object-

ives as the basis for the program development. In this phase, the spec-

ific instructional goals and employee entry level can also be established.

INPO has identified ten training areas for accreditation in nuclear

power plants. Currently Arkansas Power & Light has been accredited in the

three operator training areas. The three maintenance areas have existing

programs that are being revised using the ISD process to meet accredita-

tion by late this year. Formal health physics, chemistry and radiochem-

istry training programs are currently being developed using the ISD pro-

cess starting with the initial phase of the Position Task Analysis.

The following is an overview of the Radiochemistry Training Program

development to show an example of how a task analysis is used in the early

stages of program development.

At Arkansas Nuclear One (ANO), the radiochemistry department consists

of a supervisor, three assistant supervisors and seventeen technicians.

The department's main responsibility is to ensure compliance with

technical specifications and regulatory requirements of both units in

relation to primary chemistry and environmental releases.

For our first step the existing ANO Radiochemistry Technician PTA

was reevaluated and it was determined that the PTA needed to be revised

and updated. The PTA was reviewed and updated by the technicians, super-

visors and the radiochemistry trainer. The revised PTA input was then

organized by corporate personnel. The final version was formally accepted

by the radiochemistry and plant supervision. The review of the PTA took

approximately one man-month to complete. From start to finish it took

about four months to implement the new PTA.
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The second step involved using the PTA to define the training re-

quirements. This is essentially a breakdown of task specific knowledge

and skills requirements from the PTA. Additionally the generic theoret-

ical requirements outlined in INPO 82-007, "Chemistry Technician Qual-

ification" were reviewed for inclusion into the training program.

The following diagnostic questions were asked to determine the know-

ledge, skills and task level requirements:

1. "What is the terminal behavior for this specific task or function?"

or, "what will be required of the trainee upon completion of

training?"

2. "What specific steps or items will enable the trainee to attain the

'specific behavior'?"

3. "What has been listed that is not essential to accomplish the 'spec-

ific behavior'?" This was a weeding out process of unnecessary

tasks.

4. "Is there a sequence that must be followed, or a logical sequence

that would make the instruction flow smoothly?"

5. "Of the steps determined to be essential, what level of knowledge

and skills do the trainees currently possess?" This establishes

the starting point for instruction and even the entry level for

the course.

At the completion of determining the task level requirements the

following information was obtained:

1. The terminal behavior, expressed as a criteria objective, for the

specific task

2. A rough draft of the enabling objectives

3. The order or sequence of training

4. The form of instruction to be used

5. The entry level for the course

6. An estimate of the time required to conduct the training
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EXAMPLE:

TASK

Perform an accurate gross beta analysis on a collected sample (Sec-

tion IV.F.l.b)

TERMINAL OBJECTIVE

Given a sample, the gross beta procedure, laboratory supplies and

equipment, the radiochemist shall determine the accurate gross beta act-

ivity of the sample within one hour plus or minus five minutes, using the

liquid scintillation spectrophotometer and the proper computer program.

ENABLING OBJECTIVES

1. Given the sample, the gross beta procedure, lab supplies and equip-

ment, the radiochemist shall prepare the sample for liquid scintil-

lation counting in accordance with the appropriate ANO procedure.

2. Given the prepared sample, the radiochemist shall operate the liquid

scintillation spectrophotometer correctly to determine the sample

count rate and disintegrations per minute in accordance with the

appropriate ANO procedure.

3. Using the sample CPM and DPM, the radiochemist shall by correct com-

puter input determine the sample activity in accordance with the

appropriate ANO procedure.

4. The radiochemist shall log the gross beta analytical results on the

correct count room log sheets upon completion of the analysis.

SEQUENCE OF TRAINING

1. Prepare the sample of analysis.

2. Operate the liquid scintillation counter to obtain the counts per

minute and the disintegrations per minute.

3. Using the computer program, determine the activity of the sample.

4. Log the results.
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FORM OF INSTRUCTION

1. Classroom lecture and discussion

2. Hands on in the laboratory with trainer guidance

3. Hands on the actual equipment with trainer guidance

4. Question and answer period with trainer

5. Hands on the actual equipment without trainer guidance

6. Evaluation

ENTRY LEVEL

Approximately 3 months with on the job experience.

TIME REQUIRED FOR TRAINING

Approximately 12 hours.

The above steps were performed for each function or tasks identified

in the PTA. Upon completion, a review of the individual breakdowns was

performed to identify any similarities between the tasks or groups of

tasks and whether there existed a logical or dependent sequence to the

tasks. At this point, the functions were prioritized, essentially forming

a hierarchy chart. After prioritizing and analyzing the tasks and func-

tions, it now becomes a matter of writing the lesson objectives, compiling

the tests, developing, validating, conducting and evaluating the instruc-

tion.

The systematic approach was used in the development of the radiochem-

istry program where no existing training program was in effect. The use

of a systematic development process and a task analysis of a position can

be used effectively in an existing program or one to be developed. In

both situations the results are the same, an effective and efficient

quality training program.
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A TECHNIQUE FOR DETERMINING TRAINING STAFF SIZE

S. R. Frye

ABSTRACT

Determining an adequate training staff size is a vital
function of a training manager. Today's training require-
ments and standards have dictated a more stringent work
load than ever before. We can no longer operate on "gut"
feelings of what a staff size should be.

A trainer's role is more than just providing classroom
lectures. In most organizations the instructor must develop
programs, lesson plans, exercise guides, objectives, test
questions, etc. In addition to the trainer role, some staff
members must maintain their license status and all must be
allowed to remain abreast of current events within the
industry.

The tasks of a training organization are never ending
and the appropriate resources must be determined and
allotted to do the total job. A simple method exists for
determining an adequate staff. Although not perfect, this
method will provide a realistic approach for determining
the needed training staff size. This method considers
three major factors:

• INSTRUCTIONAL MAN-HOURS
• NON-INSTRUCTIONAL MAN-HOURS
• INSTRUCTOR AVAILABILITY

By determining and adding instructional man-hours and non-
instructional man-hours a total man-hour distribution can
be obtained. By dividing this by instructor availability
a staff size can be determined.
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FACTORS TO CONSIDER IN DETERMINING
INSTRUCTIONAL MAN-HOURS

Determine instructor weekly hours for each course of training

planned. The following should be factored into the calculation:

• INSTRUCTOR PODIUM TIME

• INSTRUCTOR PREPARATION TIME

• EXAM DEVELOPMENT TIME

• EXAM GRADING TIME

• EXAM PROCTOR TIME

• STUDENT ASSIST TIME

Multiply instructor weekly hours times the length of the course.

Multiply this by the number of times the course will be offered during

a given year.

This will give you the total man-hours required for a specific

module of training. This must be done for each training course offered.

Then determine total man-hours expended during a given year, by adding

the hours for each course of training. This will result in a total

instructional man-hour distribution for a given year.

(Refer to Attachments 1 through 4.)
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FACTORS TO CONSIDER IN DETERMINING
NON-INSTRUCTIONAL MAN-HOURS

Determine non-instructional man-hours for a given year by

calculating total man-hours to be allotted for:

• LESSON PLAN REVISION AND DEVELOPMENT

• EXAM DATA BANK REVISION AND DEVELOPMENT

• TRAINING AID REVISION AND DEVELOPMENT

• EXERCISE GUIDE REVISION AND DEVELOPMENT

• TASK ANALYSIS REVISION AND TRAINING

PROGRAM DOCUMENTATION

This will give the noii-instructional man-hour distribution for a

given year.

(Refer to Attachment 5.)

DETERMINING THE TOTAL MAN-HOUR DISTRIBUTION

Add together the instructional man-hours and the non-instructional

man-hours. This will result in a man-hour distribution for a given year.

(Refer to Attachment 6.)
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DETERMINING INSTRUCTOR AVAILABILITY

Determine instructor availability for a given year by:

• 2080 hours per year minus:

• VACATION TIME

• HOLIDAY TIME

• AVERAGE SICKNESS

• INSTRUCTOR MEETINGS

• INSTRUCTOR UPGRADE TRAINING

• INSTRUCTOR REQUALIFICATION TRAINING

• INDUSTRY MEETINGS

• ETC.

This will give you the total hours an instructor would be available

in a given year to perform instructional and non-instructional duties.

(Refer to Attachment 7.)

TRAINING STAFF SIZE

By dividing the total man-hour determination by the instructor

availability, a training staff size can be derived.

(Refer to Attachment 8.)

CLOSING

As was stated in my opening remarks, we must staff our training

organizations to meet the workload and not operate on "gut" feelings.

I hope this method of determining a training staff size will be of

some benefit to you or HI. least give you some indication of what

factors must be considered in determining your staff size.
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ATTACHMENT 1

NON-LICENSED OPERATOR SYSTEMS TRAINING

Lecture Time 26 hours

Lecture Prep Time 39 hours

Exam Prep 4 hours

Exam Proctor 3 hours

Exam Grading 8 hours

Hours Per Week 80 hours

x 6 Weeks 480 hours

x 1 Class/Year 480 hours/year
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ATTACHMENT 2

NON-OPERATOR SYSTEMS TRAINING

Lecture Time 26 hours

Lecture Prep Time 39 hours

Exam Prep 4 hours

Exam Proctor 3 hours

Exam Grading 8 hours

Hours Per Week 80 hours

x 4 Weeks 320 hours

x 1 Class/Year 320 hours/year
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ATTACHMENT 3

LICENSE PREPARATORY REACTOR OPERATOR

CLASSROOM TRAINING

Lecture Time

Lecture Prep Time

Exam Prep

Exam Proctor

Exam Grading

26 hours

39 hours

4 hours

3 hours

8 hours

Hours Per Week

x 12 Weeks

80 hours

960 hours

x 1 Class/Year 960 hours/year
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ATTACHMENT 4

LICENSE PREPARATORY REACTOR OPERATOR

SIMULATOR TRAINING

Simulator Exercises

16 hours/day x 5 days/week

Exercise Prep

Class Lectures

8 hours/day x 5 days/week

Lecture Prep

Exam Prep

Exam Grading

80 hours

40 hours

40 hours

40 hours

2 hours

8 hours

Hours Per Week

x 12 Weeks

210 hours

2,520 hours

x 1 Class/Year 2,520 hours/year

(Assumes 16 man class, 4 per group)
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ATTACHMENT 5

NON-INSTRUCTIONAL MAN-HOUR DISTRIBUTION

New Lesson Plan Development and

Revision of Old Lesson Plans

Plant Summary Manual Revision

Exam Data Bank Development and Update

Training Aid Development and Update

Review of LER's, SOEK'S, etc.

40 hours/week

10 hours/week

8 hours/week

10 hours/week

4 hours/week

Total Hours Per Week

x 52 weeks/year

72 hours/week

x 52 weeks

Total Hours/Year 3,744 hours/year
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ATTACHMENT 6

TOTAL MAN-HOUR DISTRIBUTION

Non-Licensed Operator Systems Training 480 hours

Non-Operator Systems Training 320 hours

License Prep (RO) Classroom 960 hours

License Prep (RO) Simulator 2,520 hours

License Prep (SRO-STA) Classroom 640 hours

License Prep (SRO-STA) Simulator 1,890 hours

Licensed Operator Requalification Training 2,800 hours

Non-Licensed Operator Requalification Training 1,500 hours

Non-Instructional Man-Hour Distribution 3,744 hours

Yearly Man-Hour Distribution 14,854 hours/year
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ATTACHMENT 7

INSTRUCTOR AVAILABILITY

40 hours/week x 52 weeks/year 2,080 hours

Holidays (10 x 8 hours) 80 hours

Vacation (Avg.) (15 x 8 hours) 120 hours

On Shift In Plant (1 day/month) 96 hours

Requalification Training (7 days every 10 weeKs) 280 hours

Annual HP, Security and Emergency Plan Refresher 8 hours

Safety Meetings (1 per month) 12 hours

Instructor Training and Training Seminars 24 hours

Management Training (Avg. 2 days per year) 16 hours

Staff Meetings/Instructor Meetings 16 hours

Avg. Sickness (4 days per year) 32 hours

Misc. Administrative Duties (1 day per month) 96 hours

Average Instructor Availability 1,300 hours/year
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ATTACHMENT 8

TRAINING STAFF SIZE DETERMINATION

TOTAL MAN-HOUR DETERMINATION

STAFF SIZE

INSTRUCTOR AVAILABILITY

14,854 Hours/Year

= 11.4 Instructors

1,300 Hours/Year/Instructor
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"STAFFING, QUALIFICATION AND ORGANIZATION FOR CENTRALIZED AND
DECENTRALIZED TRAINING"

Nashville Speech

R. H. Holyoak

ABSTRACT

This paper covers an extensive area. First a brief history
of the training at Commonwealth Edison is presented so that the
reader can get some idea of why some of the problems mentioned exist.
N jxt is a discussion of the centralized and decentralized Common-
wealth Edison production training organization. A brief review of
the development of the Instructor Qualification Program and the
training of instructors follows. Finally, a review of the problems
and some solutions related to managing a centralized/decentralized
training system is included. Reference to the figures should be
helpful .

Preamble

Evolution of Commonwealth Edison Nuclear Training—Prior to

i960, all Commonwealth Edison generating stations were fossil-fueled,

and the training was conducted on the job. Each supervisor or manager

was responsible for the training and development of his own

subordinates. There was little formal training and no one within

the generating stations was given full-time responsibility for

training.

In I960, with the construction of the first nuclear generating

station at Dresden, it became apparent that a more formalized approach

was needed. Factors contributing to this realization were the nuclear

safety and licensing requirements and the need for large numbers

of people to operate in a new technology environment. The position

of training supervisor was created at Dresden to organize and manage

the necessary training. In those early days, licensed operator

trainees went to the Argonne National Laboratory Research Reactor

for training, while supervisory license candidates were trained by

General Electric at its San Jose, California, facility.
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In the mid-1960's the Commonwealth Edison general office appointed

a training coordinator to support generating station training

supervisors and foster communication on production training within

the company.

As a result of experiences with the increasing complexity of

power plant designs in the early 1960's, Commonwealth Edison encouraged

General Electric to design and construct a control room simulator

for Dresden Unit 2. The General Electric simulator at Morris was

opened in 1968, at about the same time the Dresden Units 2 and 3

were completed, establishing control room simulation as an important

strategy in nuclear station operations training. The Westinghouse

Nuclear Training Center and simulator at Zion, which opened in 1972,

was built as a joint venture between Westinghouse and Commonwealth

Edison to support training for the Zion generating station.

In the spring of 1970, centralized maintenance training at

Commonwealth Edison began. The courses were developed in-house,

using an instructional approach that incorporated task analysis of

the jobs to be performed, behavioral objectives related to actual

job performance standards, instructional design, testing, and follow-up

evaluation. The maintenance training programs supported both nuclear

and fossil generating stations. The programs gained success, and

in 1977, a 16 ,OOO-sq.-ft. maintenance training center was opened

in a leased facility.

By the late 1970 's, the general office training coordination

function had grown to a three-person group with responsibilities

for nuclear and fossil operations, maintenance, and technical training.

Except for the maintenance training programs, each of the generating

stations was responsible for developing, delivering, and managing

its own training programs. The Production Training Department was

established in 1980 to address the need for a more formalized approach

to training. The department is reponsible for the management and

administration of activities involved in determining the content and

ensuring the quality of training in the production area consistent

with regulatory requirements and industry standards. In keeping
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with the responsibility, guidelines covering the major components

of our instructional system design process have been developed.

Section 2

Organization—In viewing the chart (figure 1 ) and reviewing

the central organization and decentralized organizations, we see

that the line organization reporting from the nuclear station training

supervisor flows through the station superintendent to the operating

manager, boiling water reactor (BWR), or pressurized water reactor

(PWR), and then to the Nuclear Division vice president and lastly

to the vice president-nuclear. A parallel staff organization starts

at the production training manager, who reports to the assistant

vice president-nuclear services.

A similar organization flows from the fossil training supervisor

to the Fossil Division vice president to the vice president in charge

of fossil stations. Again, a parallel staff organization exists

from a centralized fossil training supervisor to a similar staff

organization in the Fossil Production Department. The fossil training

supervisor, who has a functional relationship to the production

training manager is located in the same Production Training Center

(PTC). There is a close working relationship so that redundant

programs are not generated. The production training manager's most

direct control is the maintenance area training where both fossil

training and nuclear training report to him.

Requests for support activities can flow between line and staff

at any level, but certain activities, such as new training programs,

have to have certain levels of approval. All vendor programs over

$2,000 no matter where they originate go through the production

training manager and up through his chain of command.

Viewing this chart (figure 2 ), we see that the central

organization known as Production Training, is a simple organization

split into administrative sections; Administration, Technical

Operations, Maintenance, and Program Development. Figure 2 shows

the areas covered by each section. Figure 2a shows a typical nuclear
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station organization. Each of the six station organizations currently

has a staff ranging from 15-22 people.

Control of this interesting organization is an amalgam of direct

and functional processes. All the areas of training at the PTC are

directly responsible to the production training manager. It is also

his responsibility to support the stations in the area of program

development through the Program Development Section.

The administrative area covers budgeting, building management,

procedures, records management, student service, learning resources,

janitorial support, and cafeteria management.

The maintenance area supports training for all Edison production

areas (16 stations). This training support is in four sections:

mechanical maintenance, electrical, welding, and instrumentation.

The technical group supports training in radiation protection

(chemistry and health physics), along with emergency plan training

and technical staff training. This group will also be supporting

the quality assurance and quality control inspector training that

is in the process of being formalized.•

Another large area of training is Operations Training, which

provides BWR and PWR license training from fundamentals through

simulator, ending with certification prior to licensing. Non licensed

training covers the generic training for the in-plant operator; site

specific training is done at the plants. Operations Training is

also responsible for the supervision of maintenance and modification

of both the in-house PWR simulator and the BWR simulator.

Still another area at our central training facility covers

coordination of management training programs, employee fitness

programs, and an undergraduate degree program for licensed operators,

which is run by Northern Illinois University at five locations within

the Edison system.

Instructor Training—Instructor training at Commonwealth Edison

has had a dramatic change in the last three years. The currenL program
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consists of objective-based and performance-oriented sessions in

a m.icroteaching format.

The entire instructor training program leads to a multilevel

qualification/certification, with required continuing training seminars

in technical specialties, instructional delivery areas, and

administration concerns. The program is four weeks in length (two

weeks for basic instructor and two weeks for advanced instructor).

The foundation for the content of the instructor training program

is a composite of Edison task surveys, Institute of Nuclear Power

Operations (INPO) task listings, and proven instructional technology

from other academic and industrial sources. The courses are designed

to ensure measurement of objectives, both performance and knowledge

components. Major areas are instructional delivery, lesson

plans/instructor guides, evaluations and testing, objectives, media,

counseling, documentation, and analyzing learner needs.

This in-house delivery by professional instructors is a radical

change from previous company policy. Past practice had been to send

instructors to a university campus for training or have a vendor

provide up to three weeks of instructor training at our central

training facility.

The in-house delivery offers increased content control,

flexibility in programming, control of instructor certification,

and, most important, significant cost savings. Last year we recovered

development costs for the Advanced Instructor Course and made $50,000

over what a vendor program would have cost. In 1985, Basic Instructor

Course development costs will be recovered, and the combined savings

to che company for instructor training should be $100,000 or better.

Problems and Solutions—Having had a view of this

centralized/decentralized organization now let us look at some of

its problems, solutions and advantages.

One problem that is a natural one, considering the history of

Edison training, is that centralized training came after the

decentralized station training groups. In order to standardize to
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a common system, much discussion and persausion must take place.

The line organization must come into general agreement on what needs

to be done. Old habits and precedents die hard.

Stations, like ships at sea, have strong control over their

destiny, depending on the strength of the superintendent. It is

difficult to direct the superintendent's attention to needed changes

within the training area. Secondly, it is necessary to get the station

training supervisors to come to an agreement in order to accomplish

a major change in policy. The Production Department, or the line

group, can finalize the change through a Nuclear Station Directive

on major issues from the division vice president.

To give you a feel for the standardization problems we have

encountered, let's consider our approach to grading tests. All

stations generally have the same criteria, but we had one numerical

difference that was a headache. Since job promotions are related

to passing tests, the union has an interest in past practice. We

have had to negotiate our way to a common passing grade and are still

in the process of doing that.

Another aspect in the grading of students is how they are flunked

out. What process is followed in alerting students that they are

on their way to flunking? How soon in a course does one act? Does

a review committee look at attitude, capability, and extenuating

circumstances? Is a union representative included on the review

committee, an Industrial Relations Representative etc.? We are still

working our way through this problem.

A driving force towards standardization is, of course, INPO's

accreditation program. The central training organization is formatting

each training program in a structured approach and providing this

support to the stations. The whole process of accreditation is bringing

the stations toward common ground in training.

We are working our way through this process and are making good

progress. Sixteen ways of doing business are vectoring into a common

mode. Realistically, they will never totally come together, but we
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can always work at halving the difference.

Interchange of instructors among the stations has been a problem.

The stations, especially the nuclear ones, have an inherent difficulty

in releasing experienced people to training jobs for two reasons:

1. The steady pressure to create new positions within the
station to meet regulator and outside pressures inhibits
the station from releasing people.

2. Training is in competition with other areas for experienced
people; and, until recently, training's priority level has
not reached the point of getting up amongst the first choices.
This is changing for the better, however.

A result of not rotating staff among the stations and the central

training organization is a lack of relevance of central training to

the station needs, along with complaints that the central organization

doesn't understand the station needs. To start to deal with this, we

have set up a program whereby the central organization's instructors

spend at least two weeks a year at the stations, in addition to making

many communication visits. The better solution is to build up the

central staff with good people who will eventually be sent to another

station when that station releases an experienced person to the

central group.

Another problem is the growing demand on central training to meet"

new training needs from many areas that best can be met by a central

organization, e.g., programs in safety, industrial hygiene, and

incumbent training in health, physics and chemistry areas. Space

and staff at this time does not allow us to increase our programs.

An approach to this problem will be to farm out more simple programs,

such as Generic Non Licensed Operator Training and Basic Mechanical

Maintenance Training, to the stations. This will require a semi-audit

function to be performed by the central organization in order to

maintain standards and consistency.

As a result of our program development capability, we have been

getting many requests to put new training programs into effect. Along

with this demand has been the commonly held view that the answer to
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many regulatory misdemeanors is to commit to further training. In

order to stem the onslaught of popularity and abuse, we initiated a

procedure that requires a high-level signature and a source of money

prior to starting out in any new training directions. This has caused

some pause, and a look at figure 3 will show that we elicit compre-

hensive information about what is really needed and who is a responsible

contact. This new form has helped us organize what was a chaotic

approach to starting new training programs.

Another problem we are facing is a shortage of space after

slightly two years at our centralized training facility. A building

designed for 280 employees, including staff and students, often has

to accommodate more than 400. Obviously, an expansion is in order.

Studies are under way and in time expansion will occur. In the interim,

as was mentioned before, some relief is being attempted through the

elimination of the programs that can be picked up by the stations, this

will be done with an eye to the high costs of per diem in moving

students to the central training facility.

With this style of organization, we are looking into how courses

are paid for. At this time, the stations using the central Edison

training do not have to pay internally for the service. This c'reates

problems. First, it is difficult to handle and discourage no-shows,

and secondly, it distorts accounting. For example, Zion pays Westing-

house and budgets for its licensed operator training while LaSalle does

not pay nor budget for the same service when it goes through licensed

operator training at the central facility. In 1986, we will be charging

for operator and technical service to the stations and, in 1987, for

maintenance services to all 16 stations. We at central training

believe this will be a more rational approach to budgeting. It puts

us under the gun to justify the cost of training an individual at the

central facility. This new approach in Edison training is controversial,

but it is a sure-fire way to get the stations' attention directed to

training, for better or worse.

Recordkeeping is a major problem within training. In the last
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year, it was agreed that the central training organization would enter

all training conducted at the central facility. All our records, which

are entered into a computer base, are available to the stations. The

stations maintain their own training records. We are looking for ways

of improving recordkeeping, moving from strictly manual/batch systems

that batch the information into the computer. We are looking at using

a credit-card type of approach. We still lose records because in-

dividuals list their names differently at different times, e.g.,

J. Doe, John Doe. With a credit card, the student could save the

training staff a lot of paperwork.

One of oar problems has been to meet specialty training require-

ments. They occur in areas such as instrumentation training. Specialty

training changes rapidly and to keep up with it, rather than invest

a lot of capital-, we have had the manufacturer bring his equipment

trailer into the parking lot at PTC and then use the classroom facilities

for classes and the trailer for hands-on training.

One of the problems for training within the Edison system is that

training has not yet become an accepted career path for up-and-coming

managers. In general, line positions are considered more desirable.

One of our"major efforts is to make the person that is rising through

the system realize that three or four years within the training organi-

zation will enhance their capabilities for advancement within the

system. In order to convey that image, we have to convince the upper

staff and line managers that this is a fact. We have a two-day

Advanced Instructor Seminar (AIS) where we convey information on how we

organize to train in a logical manner and how we convey the subject

matter to the student. We also point out the managerial benefits of

efficient training directed to information one needs to know in order

to do the job. We have been conducting the AIS seminars over the last

several years and have had a good reception from the managers in

attendance. We have had managers from areas other than the Production

Department attending these seminars. These managers have expressed

a desire to use our capabilities of putting training programs together

in a structured manner in their own areas, creating a problem.
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As has been mentioned, with the centralized/decentralized organi-

zation, there is no direct control of the actions of the training

supervisors within the stations. Within the organization, direct

control is defined as having the say in a department's salary management.

In order to try and keep all groups working together, it is necessary

to use a leaf from the book of Japanese-style management and work, to

a large degree, on a consensus basis.

To reach a consensus, it is necessary that all groups believe that

what i£i being attempted is worthwhile. In order to convince them,

there must be lots of communication. Interaction between the training

groups and groups outside of training must occur in areas such as

setting up a standard for a training program. For example, in the

Quality Assurance/Quality Control Inspectors Training Standard, as in

any standard, we pull the standard together through many meetings of

subject matter experts, along with experts in educational processes.

The interaction between centralized training groups, which provides the

lead in these areas, along with the decentralized training groups,

supplies common goals and demonstrates the benefits of working together.

We have a regular training supervisors meeting every other month,

at which we cover many topics submitted by all parties. These meetings

usually take place in a hotel centrally located between the stations.

Visits to the stations, as will meetings such as this, provide oppor-

tunities for considerable dialogue on what needs to be addressed and

how the central organization can be helpful to the station training

organizations. One of the areas where we are having alot of dialogue

and constant updating is current union/management negotiations .

Conclusion—On the surface, a centralized/decentralized system

appears to have the problem of keeping the stations in a standard format.

While this is true, the totally centralized organization, where the

training manager can call the shots directly, has the disadvantage of

making training a corporate function within the station. No matter how

hard everyone tries, training becomes an outsider and vital communications

and relationships suffer. In our opinion, the advantages of training

as part of the station team outweighs the advantages of centralized
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control. Our centralized/decentralized organization, while sometimes

deficient in the flow of communications, has the advantage of centrally

structured training programs with enough central program delivery to

keep us relevant, while at the same time maintaining station training

as part of the station team.
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DEVELOPING AND MAINTAINING INSTRUCTOR CAPABILITIES

W. P. Flynn

G. Smith

ABSTRACT

The New York Power Authority, after surveying available courses,
decided to develop an in-house instructor training program. Follow-
ing the principles of the Systems Approach to Training (SAT) the
course embodied the results of a job analysis resulting in a program
containing instruction in Educational Philosophy, the Systems Ap-
proach to Training, Methods and Media, and Testing. The course
content is covered through classroom instruction, on-the-job train-
ing, instructor evaluations, and assignments. Instructors completing
the program continue to maintain skills with inservice training.

A number of years ago The New York Power Authority, as with most

utilities, came to face a need for an expanded training staff. The

nucleus of the training organization contained competent subject

matter experts with varied levels of instructional background. New

vacancies were filled with operators and technicians from in-plant

with the belief that their technical knowledge could be put to

immediate use. Concurrent to this expansion was the awakening of the

industry to the Systems Approach to Training. Thus, perched on an

abyss with feet planted on experience, training looked out upon a

void of curriculum developer/instructors.

By early 1982 the corporate training unit was comprised of

personnel who possessed experience from the education and training

sectors. This group was tasked with selecting a standardized course

of knowledge and skills necessary for a successful instructor. The

ensuing search revealed that off-shelf programs then available

touched on only the barest of lesson plan and platform rudiments. A
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decision was reached to design an in-house instructor training course

which would be administered by the corporate training staff.

The process of developing an in-house program followed a systems

approach; a job analysis yielded a framework cf four topical areas of

in-class instruction: Educational Philosophy, Systems Approach to

Training, Methods and Media, and Testing. The modules were developed

from behavioral objectives identified in analysis; and logical

grouping of objectives provided the foundation of individual lesson.

The course began to take shape as the rough outline produced by

objectives was combined with amplifying material to fill out course

content.

The Module on Educational Philosophy begins with an overviev of

common outlooks on tlu- conduct of learning; augmented by reading

assignments the map was drawn for direction toward the Neo-Behavior-

ist theory used in training. The lead in from philosophy provided an

easy transition to application in training of a systematic approach.

The order of the first two modules satisfied the "why do I need to

know this?" posed by students. Methods and media was designed as the

phase in which platform skills were addressed, with frequent paral-

lels drawn to the philosophical roots. Testing completed the class-

room phase of the program and here again the developers referenced

the philosophy upon which effective testing is based. The lessons

produced a curriculum outline which is included as Table 1.

The classroom phase of instructor training was designed to

impart the knowledges curriculum developer/instructors need as

background for their job. The qualification process would not be

complete without assurance that the skills to analyze, design, teach

and operate equipment were within the trainers abilities. Therefore,

qualification requires completion of a qual card and the production

of training materials. Once qualified the trainer maintains compe-

tency through classroom evaluations, in-service training and an

update of technical skills.
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The New York Power Authority has placed emphasis on improving

instructional program through utilization of a feedback system. Com-

ments from the graduates are used to restructure course content and

materials. Th evaluations have resulted in changes to assignments,

tests, depth of instruction, and the student guide. The course has

been a significant factor in preparing the curriculum develop/in-

structors for job and task analysis and the 1KPO accreditation

effort. Finally, it is intended that the training remain flexible to

respond to new requirements that arise.
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Table A Instructor Training Curriculum Outline

1.0 Educational Philosophy 2.0 Systems Approach

Effective Communication

Philosophies of Adult Education

Behaviorist Philosophies

Adult Learning Theories

Laws of Learning

Adult Learners

Motivation Theory

Systems Approach

Task Analysis

Learning Objectives

Objective Analysis

Instructor Guide

Annotation

Evaluation

3.0 Methods and Media

Effective Instructor

Effective Questioning

AV Design and Selection

Use of AV's

Instructional Aids

Methods of Instruction

4.0 Testing

Use of Tests

Multiple Choice

Difficulty and Validity

Matching

Completion

Essay

Performance Tests

Proctoring

Validity in Testing

How to Study



INSTRUCTOR TRAINING IN ONE HOUR PER MONTH

Neal A. Wiggin

ABSTRACT

A common complaint among industrial trainers is that they
do not have enough time set aside for developing the
teaching skills of their staff. This paper describes a
program of one hour segments. These can occur as often
as the conditions permit. We recommend two sessions per
month, but one will do if that is all you have to get
your staff together. This paper also answers such questions
as "Who does the training?", "What are the training
topics?", "Where does the list of topics come from?",
"What training materials do I need?", and "Where can I get
them?". Some nuclear training units have regularly sche-
duled meetings; others have meetings but not on a regular
basis. We suggest that a meeting scheduled every four
weeks or more often can deliver measurable improvement in
the overall performance of your training department.

PERFORMANCE BASED TEACHER EDUCATION

Just as we must spell out in measurable terms the objectives we want

our trainees to achieve, so must we describe the outcomes of an

effective instructor training program. Fortunately we do not have to

start from scratch. Much has already been done for us by the Center

for Vocational Education, Ohio State University.* Working under the

sponsorship of the National Institute for Education (NIE) and the

United States Office of Education (.USOE) , the Center identified and

verified over 380 teacher competencies. Using this information,

they developed 100 training modules, covering all aspects of the

vocational trainer's job.1 These are grouped in ten categories,

A - J. We will discuss three of these:

B. Instructional Planning

C. Instructional Execution

D. Instructional Evaluation.

*Published by American Association for Vocational Instructional
Materials, 120 Engineering Center, University of Georgia, Athens
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These three categories contain 41 modules. If you can do two sessions

each month, you have nearly two years of material; there are many more

modules when you finish these.

Individualized Materials

Each module is based on one or more of the verified teacher competencies.

The module is self-contained, having all the materials an instructor

needs to develop the competencies covered. No one need do all of the

modules; all of us need some of ' hen. The individual training depart-

ment can concentrate on those competencies it feels the need for

developing. Individuals within a department can identify skills which

they wish to develop further and focus their efforts toward their

special interests.

A Planned Program

At Seabrook Station, we try to average two staff development meetings

per month. In a group planning session, we get individual volunteers

to select a module of interest to them, and to develop a demonstration

lesson which they will teach to the rest of us. We others become the

class or audience and we also provide immediate feedback after the

demonstration.

Take for example Module C-10, Introduce a Lesson. Like the

others, it contains performance objectives, reading material, case

studies with questions and answers. It also has several rating charts

at the end. These have the performance criteria for this particular

skill (If you think you already do a good job of introducing a lesson,

you ought to examine these criteria). Using this list as a guide,

the instructor prepares a lesson introduction. This should last 5 -

15 minutes. He then checks the lesson introduction to see if all the

criteria are addressed. When the meeting begins, the instructor explains

what the format will be and gives out any other directions if necessary.

The instructor who is practicing this session then delivers the

demonstration. We use video tape. If you have it, use it. If you
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do not, at least audio tape it. With the particular module we are

discussing, I would ask each member of the department to fill out the

critique sheet. They simply check a rating scale against the listed

criteria. When the demo/practice is over, we all provide feedback on

how well the instructor met the objectives. Should the instructor need

an additional practice session, there are several options:

1. Prepare another practice lesson for the next session.

2. Prepare another to use in a real class. Arrange to have a

colleague or the training supervisor be present to critique

via the same list of criteria.

3. If your department is large engouh, say 10 or more

instructors, you can run two simultaneous practice sessions

in separate rooms with four members in each audience.

Following the critique, the practicing instructors can

switch rooms and have a second practice with an entirely

new audience.

3
Microteaching

Since we will be talking about microteaching, let me describe this

technique. Microteaching is a scaled-down teaching encounter in which

an instructor practices only one teaching skill, using a class of four

or five people. The session should run about five minutes; it should

usually be less than fifteen minutes. The content of the lesson is

immaterial; the lesson is only a vehicle to permit the instructor to

practice a given skill. Likewise, the instructor should not fall into

the trap of trying to select a lesson that will be completed in the

microteaching session. Completing the lesson is not an objective. In

these sessions we do not really care whether the "students" learn

anything or not. It is the instructor who is trying to learn something.

By keeping the microteaching session to ten minutes or less, you can

have the teaching session, replay the video tape to critique it (using

the criteria provided in the material mentioned, or setting your own

criteria before the session) and have a second instructor practice
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the same or a different competency in the same one hour session.

Now that we know the microteaching process, let's look at a format

for twelve one hour sessions scheduled at whatever frequency your

situation allows. Suppose we select "Developing Performance

Objectives' as our first session. If you use the materials suggested

earlier, each instructor will come to the session having completed

the activities in the module. At this point, the group leader can

select sample objectives from each participant and have the group

critique these based on the criteria in the module. (There are lots

of other materials available on preparing instructional objectives.

I have a "home-brewed" set of programmed materials for this purpose.)

A discussion will permit a rewrite of any objectives that need it.

Now is the time to prepare for the next session, "Devloping a Unit of

Instruction". If you do these activities in a logical sequence, the

materials created in one session will be useful in the next and you

will complete the series with a well-developed course of study. The

second session, conducted like the first, will give your staff the

chance to see several units of instruction and to benefit from the

critiques.

Session 3, "Developing a Lession Plan" will use the materials from

the first two sessions and will render at least one good lesson plan

from each instructor. Session 4, "Selecting Instructional Material",**

is another meeting in which instructors share their efforts from the

module. In these first few sesions, all instructors are working

individually (between sessions) on the materials from the module.

They then share their results at the meeting. The module materials

provide all the criteria necessary for critiquing the work.

Session 5 can be devoted to "Preparing Teacher Made Instructional

Material".^ The module materials prepare the participants to

demonstrate knowledge of (1) the types of teacher made handouts and

transparencies, and (2) the criteria for selecting which type to use.
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Alternate Method

An alternative for these first sessions is to have one experienced

instructor complete the module and prepare a presentation to the rest

of the staff on the principles learned. In each case, some sample

objectives, unit, lesson plan, or instructional materials would be

desirable. It is better, however, to have all the staff working on

the materials whenever possible. Listening to somebody lecture is

no substitute for personal hands-on learning. Sessions 6 - 1 0

are ideal for the microteaching format. Here you select from among

the twenty-nine modules in Instructional Execution or you select any

other teaching skill you wish to practice. One or two instructors

prepare the same or different topics for a practice teaching session.

If you use two different ones, you will obviously be demonstrating

more skills in a shorter time period.

Sessions 11 - 12 should be devoted to Instructional Evaluation. Here

the staff will practice selecting, creating, and administering valid,

reliable evaluation devices for assessing student performance.

Summary

There is a generic task list available for vocational-technical

instructors. ° We need only use this, list to identify tasks which we

perform at our own work locations. If we select tasks from the list,

we can also obtain ready-made training materials to develop our

competencies. Using these materials as models, we can develop training

modules for other tasks not on the generic list. Whatever we decide

to do, we can deliver a comprehensive staff development program in

one hour sessions scheduled as frequently as our situation allows.

The method and materials are available. All it takes is for us to

decide that developing instructor competencies is as important as

developing operator and technician quality.
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QUALIFICATION OF CONTRACTOR/CONSULTANT INSTRUCTORS

H. D. Hanson

ABSTRACT

Following a brief discussion of the role of consultant
instructors in Public Service Electric and Gas Company's
training organization, the qaalification process is present-
ed. Consultant instructors are provided with information
regarding supervision of the trainees and the instructional
process and procedures required. Each individual must
have his or her instructional capability, supervisory skills
and technical competence verified and documented prior
to conducting training independently. Concluding comments
describe the overall satisfactory experience with this
program.

Introduction

Public Service Electric & Gas Company has a modern well-equipped

training facility to support two operating PWR's and one BWR under

construction, currently estimated to be about 95% complete. We

are a comprehensive training organization; by that I mean we are

responsible for providing the training for all of the plant operat-

ing and maintenance departments, quality control inspectors, techni-

cal supervisory skills, access badge training, and providing orien-

tation and some technical training to the engineering and other

support groups within the Nuclear Department. In addition to

extensive shops and laboratories to support our programs, we have

two full scope simulators in operation. We operate and main-

tain a dedicated training facility of 65,000 square feet, approxi-

mately 10 miles from the plant sites.
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Overview

Before I present our contractor qualification process in some

detail, I would like to discuss the use of contractor/consultant

services as part of our training strategy. With the exception

of initial presentations following the installation of new equipment

or the initial development of a specialized program, we try to

avoid contracting for a complete program to be developed and deliver-

ed by a vendor. Our usual approach in using contractor services,

is to have sufficient Public Service supervisors to direct each

of our training activities. The contractor or consultant instruc-

tors are essentially additional instructors to meet workload require-

ments. In this way I believe that programs are more apt to be

developed in accordance with our systematic approach to training.

I also believe they are more apt to get integrated effectively

into our program documentation process and will be retained and

available the next time we offer that same course.

While we have a number of consultant instructors (and I'm using

the words consultant and contractor interchangeably^ supporting

us at this time, they fit in two categories. Many of those that

are assisting us in the initial development and presentation of

materials to the Hope Creek Station, which is under construction,

will not be replaced once the initial programs have been offered

and our workload falls into a "steady-state" status. The second

group is filling full-time instructor roles that will become Public

Service positions when positions are authorized and qualified

candidates choose to join our staff. Even in the "steady-state",

I anticipate a need for consultant support in our training adven-

tures. We will need help to meet peak loading associated with

outages and other specialized training; and also to assist us

occasionally when major changes in plant activities, training

staff attrition, or some other significant additional training

workload occurs.
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With that introduction let me now discuss the topic of my paper

in some detail.

Orientation Process

We have implemented a formal qualification process in an effort

to assure that consultants develop and deliver instruction which

is in accordance with our requirements, is of the quality and

job-specific nature needed, and to provide the consultant instructor

with the administrative and classroom management information he

or she needs to effectively support us. We address and assess

the technical, supervisory, and instructional qualifications of

these individuals.

When a consultant instructor reports for assignment, several things

take place. A member of our Program and Professional Development

Department meets with the instructor and provides information

on how we do instruction. The Nuclear Training Center (N.T.C.)

Rules and Regulations and other material pertaining to training

are discussed in detail. Each contract instructor is given the

N.T.C. Trainer's Guide. This guide is then carefully reviewed,

with special emphasis on responsibilities of the contractor.

The Company-Union agreement is reviewed for those contract instruc-

tors who will be instructing members of the Union. The main purposes

here are to assure that the consultant knows he or she is required

to administer the agreement, and also what and how to obtain support

in this area if required. We make the individual aware of how

we want potential discipline situations handled, and assure the

instructor knows what authority he or she has when conducting

training.
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Also during this meeting we discuss our systematic approach to

training - the use of a job/task analysis to design instructional

objectives, how we develop lesson plans, implement these into

training and how we evaluate the quality and effectiveness of

our programs.

Supervisory

All members of the instructional staff are required to attend

a three-hour session on Classroom Management. Contractors r.re

scheduled for this prior to being assigned to instructional duties

on an independent basis. In this session they are briefed on

situations involving disruptive behavior and dishonesty on examina-

tions. Through this pro-.ess they are expected to be familiar

with our approach to handling these situations.

Instructional

Prior to delivering training, contract personnel are required

to demonstrate the ability to effectively deliver training. Verifi-

cation is provided by a signed Instructor Qualification Form,

and an instructor observation form used to assess the ability

of the contractor. The responsibility for this process lies with

the Training Supervisor - Instructor Development.

Technical Competence

The initial technical competency, as well as, some evidence of

instructional and supervisory experience and skills is done prior

to the consultants arrival by review of a resume and checking

references. Additionally, on some occasions potential consultant

instructors are interviewed prior to acceptance. The interview

may include a practice training session.
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When the instructor does arrive on scene, the individual's technical

competency must at that time be formally established and documented.

The technical competency portion of the Instructor Development

Plan, developed for instructor certification of Company instructors

is used as a guideline for verifying the training and experience

of contract trainers.

Each area in which a training supervisor deems a consultant instruc-

tor to be technically competent, is noted on the bottom of the

Instructor Qualification Form mentioned earlier. Contractors

are permitted to train only on those topics or disciplines designat-

ed on this form. Additional technical competencies may be added

without additional practice demonstrations.

Documentation

All documentation relating to the qualification of contract instruc-

tors is maintained by the Training Supervisor - Instructor Develop-

ment. Copies are provided for the individual, the Training Supervi-

sor responsible for the program, the respective Principal Training

Supervisor, and Department Head.

Summary

The qualification process for contract/consultant instructors

at Public Service Electric & Gas is extensive. This process has

been implemented over eighty times to date and has proven to be

an effective way of ensuring that the same high quality instruction

is provided by both Company and contract personnel. Specific

documentation is maintained verifying instructional capability,

technical competence, and supervisory skills.



V.5.6

Conclusion

Consultant instructors and non-consultant instructors have one

very important thing in common: they are and we are all people.

There is certainly no evidence in my experience that the consultant

instructors we have had, or now have supporting us in our training

efforts, are in any way weaker in their qualifications or profession-

al motivation than our own staff. Two obvious factors that make

it important for us as a company to consider reducing our reliance

on contractors are; the costs associated with a full time consul-

tant, and the retention of the knowledge and material within the

company as we build toward the future.

To end, let me simply say that our training organization certainly

would not be where it is today if we had not had the very competent,

professional support of consultants over the last few years.

We are in some training areas at this time very dependent on the

highly qualified personnel working for us whose paycheck comes

from another company. Our requirements to verify and document

their competencies as indicated, provide both them and ourselves

with an excellent communication device to assure we are conducting

effective performance based training to support our power plants

and meet the needs of the company.

Thank you.
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THE NRC APPROACH TO EVALUATING
TRAINING EFFECTIVENESS IN ACCORDANCE WITH

THE POLICY STATEMENT ON TRAINING

Dr. Julius J. Persensky

Alice H. Blumer

At the last training symposium in April 1983, the NRC reported on its

efforts to meet the intent of Section 306 of the Nuclear Waste Policy

Act of 1983 through a proposed regulation mandating the use of

performance-based training to ensure the quality and job relevance of

utility training programs. Since that time, the strategy for ensuring

training quality has changed while the substance - the NRC's definition

of the essential elements of performance-based training - has not.

The basis for the major change in strategy is the NRC's recognition of

the growing industry commitment to the improvement of training for

utility personnel. During the latter half of 1984, the industry,

through its newly formed group, the Nuclear Utility Management and Human

Resources Committee (','UMARC), made a strong appeal to the Commission for

the continuation of industry self-regulation in training through

voluntary participation by all utilities in the INPO-managed Training

Accreditation Program. After hearing the industry's expression of

concern about regulation of human factors areas such as training, the

Commission directed the staff to develop a Policy Statement in lieu of

the proposed regulation (SECY-84-76). In doing so, the Commission

stated that it is:

"... deferring the training rule [for a minimum of 2 years] in

recognition of the industry efforts to date, and the enthusiastic

support given by the utilities to the INPO accreditation program.

The Commission can only demonstrate this flexibility as long as the

industry program produces the desired result."

(November 28, 1984 - memorandum, Chilk to Dircks)
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Evaluating whether the industry's accreditation program has produced the

desired result is the task which now faces the NRC staff.

What is the Desired Result?

In its Policy Statement, the NRC has defined an acceptable training

program as having the following five essential elements:

o systematic analysis of the jobs to be performed:

o learning objectives derived from the analysis which describe
desired performance after training;

o training design and implementation based on the learning objectives;

o evaluation of trainee mastery of the objectives during training; and

o evaluation and revision of the training based on the performance
of trained personnel in the job setting.

Further, the NRC has endorsed the INPO-managed Training Accreditation

Program as encompassing these elements of effective performance-based

training. The desired result, therefore, is the successful introduction

and implementation of systematic, performance-based training for all job

categories that are covered by the INPO Accreditation Criteria as imple-

mented through an industry-sponsored, NRC-endorsed Accreditation Program

for ensuring that this training is consistently employed and effective.

It should be noted that some positions are not covered by the Policy

Statement and will continue to be covered by regulations currently in

place. Regulations in 10 CFR Part 55 regarding licensed operators will

continue to be the basis for evaluation of applications for operators'

licenses. Training programs such as fire brigade, emergency response and

security which have regulations currently in place and programs not sub-

ject to INPO-managed Accreditation (e.g., quality assurance) are not

affected by the Policy Statement.
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How will the NRC Evaluate?

If the NRC is to continue using the Policy Statement as the basis for
providing training guidance to the industry, it must be able to assess
both the continued ability of the INPO-managed Training Accreditation
Program to assure trA ing effectiveness and the minimal acceptability
of programs that have not achieved accreditation in a reasonable period
of time. So the NRC's approach must include (1) a plan for routinely
monitoring implementation of the Accreditation Program and the
performance of its products - that is, the accredited utility training
programs and the performance of graduates of these programs - and (2) a
plan for reviewing and evaluating specific utility programs either
because of a problem requiring NRC review or because the program has
not achieved accreditation. The proposed two-year deferral of
implementing a training rule should enable the NRC staff to collect and
analyze both existing and new data on industry training programs. Such
data should provide to the Commission a better basis on which to judge
the merits of either NRC regulation or continued industry self-
regulation.

During the proposed two-year period of the Policy Statement, the NRC
plans to exercise some discretion in its enforcement activity.
Licensees making reasonable efforts in preparing for accreditation and
those making program corrections in a timely manner will generally not
be cited for violations in the training area.

What are the Components of the NRC Effectiveness Evaluation?

First, the NRC will continue to monitor the consistency and objectivity
of the INPO Training Accreditation process. Under the Policy Statement,
the NRC staff will monitor this program by:
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° Receiving periodic briefings and reports from INPO;
0 Reviewing applicable INPO documents;
° Observing Accrediting Board meetings; and
° Observing Accreditation Team site visits.

In the long term, after the installation and use of a new NRC training
review process, NRC will continue to monitor the INPO-managed
Accreditation Program for validity and reliability over time.

Secondly, the NRC must be able to assess particular training programs
which have not received INPO accreditation. Criteria for such an
assessment must be directly tied to the five essential elements of
training described earlier. These review criteria are currently under
development and will be used for review of training programs that are
not accredited and for those programs in which a problem has been
highlighted by a SALP review or a routine Regional inspection or because
of an incident or event. Currently, Regional inspection modules are
also being revised to reflect the need for greater attention to job
performance requirements in training programs. In addition, training is
to be highlighted in the SALP reviews as a separate category rather than
as an element of several categories.

As mentioned earlier, existing data will be reviewed for its relevance
to training evaluation and will be used as input for the NRC's overall
assessment of the effectiveness of industry training. In particular,
data, from LERs and feedback from examiners and inspectors on individual
performance will be used.

Summary

The activity of the past two years has provided an opportunity for the
NRC to examine and realign the way in which it views the training
process. In the process, it has provided the industry with an incentive



VI.3.5

to emphasize training as an opportunity for enlightened self-regulation.
As a result, the NRC and industry perspectives on training have, for all
intents and purposes, merged into a single performance orientation.
This cooperation should provide the needed momentum towards improvements
in training effectiveness. It is the NRC's goal to monitor this
momentum and to encourage progress toward the ideal of systematic,
performance-based training for all essential personnel in the nuclear
industry.
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OBTAINING COLLEGE CREDIT FOR LICENSED OPERATOR
COURSES AT THE WOLF CREEK GENERATING STATION

C. W. Russo
R. C. Coulthard

ABSTRACT

The presentation examines alternatives to formal college courses
as a means to obtain college credit toward a baccalaureate degree for
station operations personnel. The focus is on the American Council on
Education (ACE-PONSI) program which evaluates and makes credit
recommendations for courses sponsored by organizations, like
u t i l i t i e s , whose primary function is not education. Significant
elements of the licensed operator program were prepared for an ACE-
PONSI review and determined to be equivalent to college level nuclear
engineering technology course work. The ACE-PONSI evaluation also
provides a good foundation and a significant amount of the training
program evaluation required prior to the INPO accreditation effort.

PROGRAM BACKGROUND

Recent pressure to have senior licensed nuclear reactor operators
complete college level engineering or related physical science
education programs has been exerted in several draft proposals by the
NRC and other interested groups. The proposed requirements have
included sixty semester credit hours for a l l Senior Reactor Operators
and, nore recently, a Shift Manager with an engineering degree or
equivalent. The normal method used to meet these proposed
requirements i s to have operators attend formal college classes.
Practical operations related problems, however, have limited these
attempts.

An alternative to the formal university setting i s the American
Council on Education's (ACE) Program on Non-Collegiate Sponsored
Instruction (PONSI), which evaluates and makes credit recommendations
for formal courses sponsored by organization whose primary function is
not education (REF. 1). To date, ACE-PONSI has evaluated more than
2,000 courses offered by 160 organizations. In order to be considered
for review by ACE, the courses must be sponsored and submitted by an
established organization, presented at the post-secondary level,
conducted over an extended period of time, taught by qualified
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instructors, and evaluated by appropriate student testing. Courses
successfully evaluated by ACE are listed in i t s national registry.
Credit recommendations contain topical descriptive categories such as
mechanical engineering, engineering technology, chemistry, e t . a l . , at
one of four levels: vocational, lower division baccalaureate, upper
division baccalaureate, or graduate level. It is important to note
that courses are evaluated in terms of their similarity to
established, traditional college courses. To be useful to a student,
the credit recommendations must be acceptable to the college in terms
of their applicability to the student's specific degree program.

Kansas State University has an engineering technology degree
program with a nuclear technology option. Courses in this degree
program option can be subdivided into the four basic groups: 1)
liberal ar ts , 2) mathematics, science, and engineering fundanentals,
3) nuclear engineering technology fundamentals, and 4) nuclear
engineering technology application option courses. Many Wolf Creek
operators completed sixty-four credit hours of engineering
fundamentals and nuclear technology courses from this program
delivered by the University at the WCG Station (REF. 2). Operators
also participated in significant course work taught by Kansas Gas and
Electric Company instructors to prepare them for the NRC Operator
License Examination. This training was evaluated by ACE to obtain
course credit recommendations that could be applied to the technical
option requirements in the Kansas State University Nuclear Engineering
Technology program.

All nuclear u t i l i t ies are committed to seek Institute of Nuclear
Power Operation.0 (INPO) accreditation for their operator training
programs. The ACE-PONSI course evaluation process parallels the INPO
guidelines in many respects. The INPO accreditation process reviews
an entire program of study whereas the ACE-PONSI process evaluate^ the
contents of individual courses in terms of their relationship to
traditional college courses. Despite the intended different end
results of the two programs, .many of the requirements of the INPO and
ACE-PONSI evaluation process are mutually analogous. Some of these
similarities include evaluations of the:

- description of methods of student evaluation
- description of course format
- student prerequisites and requirements for entering coursework
- training staff qualifications
- description of training facilities
- training group organization
- course development methods
- methods of measuring quality and effectiveness of training
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There are differences in the two programs. The INPO
accreditation effort requires a description of the continuing or
requalification training programs while the ACE evaluation does not.
The ACE program requires a description of registrar control activities
for credit consideration at other educational institutions, while the
INPO program does not concern itself with transfer credit. A
fundamental difference between the two is that INPO is prescriptive,
that is, establishes standards to be met; whereas, ACE is descriptive,
that is, evaluates and equates training in terms of formal college
courses. The similarities in reference to what is considered by the
two evaluations are significant, and preparation of materials for the
ACE-PONSI evaluation process is a significant start toward the INPO
accreditation effort.

PREPARATION OF THE SELF EVALUATION REPORT

Significant preparation is required prior to the ACE evaluation
team visitation. A questionnaire on the administrative setting plus a
detailed nineteen item description of each course to be evaluated must
be prepared. These course information questionnaires are supported
by: a course outline (syllabus), instructor lesson plans (professor's
lecture notes), student lesson materials and handouts (textbooks), and
c" ̂ cumented methods of student evaluation (written and oral tests) .
Because most college programs require considerable preparation time,
the courses should be designed so that students do significant out-of-
class work in addition to formal periods of classroom instruction.
In-plant systems and equipment qualification checkout programs which
support courses can serve as an important means to document this
(homework) activity. The first effort in the preparation of the KG&E
self evaluation materials was to divide the non-licensed and licensed
operator programs into homogenous courses. When seeking upper level
recommendations i t is important to establish how courses require the
student to use evaluation, synthesis, and analytical skills indicative
of the upper cognitive learning domain. Finally, detailed
descriptions of the administrative settingf to include the training
facili t ies, qualifications of staff members, course development and
review methods, and record keeping must be prepared.

Frequently, the most significant workload that results from an
impending course evaluation or accreditation visit is the development
of both curricular materials and administrative procedures to support
the self evaluation reports. The process of self evaluation will
often indicate lesson plans and course materials which need
development or improvement as well as administrative procedures which
require refinement. This was the case during the self evaluation
process at Wolf Creek.
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Pr ior to the ACE v i s i t to Wolf Creek, Westinghouse Nuclear
Training supplied th ree s p e c i a l i s t s to conduct a pre-evaluat ion to
provide guidance and support preceding the ACE evaluat ion v i s i t .
Westinghouse had received ACE recommendations previously for r e la ted
courses taught a t t h e i r P i t t sburgh and Zion t r a i n i n g c e n t e r s .

THE ACE EVALUATION REVIEW

After submission of these m a t e r i a l s , the ACE evaluation team i s
assembled for the review at the t r a in ing f a c i l i t y . The team members,
for which the sponsor can suggest nominees, are se lected by ACE and
are drawn from professional s o c i e t i e s , educat ional a s s o c i a t i o n s , pos t -
secondary i n s t i t u t i o n s , and indus t ry . One ACE s ta f f member i s
ass igned, a l s o . The Wolf Creek team consis tsed of a former NRC
operator l i cens ing examiner, a un ive r s i ty professor of nuclear
engineer ing, and an individual with both i n d u s t r i a l and academic
c r e d e n t i a l s who i s ac t ive in several American Nuclear Society
profess ional d i v i s i o n s . Each member received and reviewed the
material prior to the s i te v i s i t . After a brief introductory
presentation by the KG&E staff, the evaluation team reviewed the
materials to determine the content and level of the academic program.
A team will typically review up to ten courses per day. Instructors
and faci l i ty staff members should be available during the v i s i t to
discuss and answer questions. The ACE evaluation team spent one day
at the Wolf Creek s i te in December, 1983, and reviewed seven courses.
Their credit recommendations are shown in Table 1.

KG&E plans to submit additional courses from their licensed
operator course sequence to ACE for evaluation. The major emphasis in
these remaining courses will be both theoretical and practical
integrated plant systems and control. Significant use is made of the
Wolf Creek simulator and these are considered "laboratory" exercises.
Also, because significant emphasis on higher order problem solving
ski l l s is required, upper division credit recommendations will be
sought. Additionally, KG&E plans to submit courses from their
chemistry and health physics technician in i t i a l training programs.

The ACE credit recommendations are one means for u t i l i t i e s to
measure the academic value of their in-house courses and at the same
time to assist their employees toward completion of a formal college
degree program to meet the proposed NRC regulations. Finally,
preparation for an ACE-PONSI v is i t is a significant step toward
achieving INPO accreditation.
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Table 1
Summary of Results of ACE Course Review

at Kansas Gas and Electric Company

Introduction of Plant Operations (NL0101)

Credit recommendation: In the lower division
baccalaureate/associate degree category, 3 semester hours in
Nuclear Technology (12/83).

Site and Support Operations (NLO1O3)

Credit recommendation: In the lower division
baccalaureate/associate degree category, 2 semester hours in
Nuclear Technology (12/83).

Nuclear Power Generation (NL0205)

Credit recommendation: In the lower division
baccalaureate/associate degree category, 3 semester hours in
Nuclear Technology (12/83).

Auxiliary and Radiation Systems - Part I (NL0209)

Credit recommendation: In the lower division
baccalaureate/associate degree category, 2 semester hours in
Nuclear Technology (12/83).

Auxiliary and Radiation Systems - Part II (NL0211)

Credit recommendation: In the lower division
baccalaureate/associate degree category, 3 semester hours in
Nuclear Technolgoy (12/83).

Nuclear Power Plant Engineering Principles - Part I (LR0302)

Credit recommendation: In the upper division baccalaureate
degree category, 4 semester hours in Nuclear Technology
(12/83).

Nuclear Power Plant Engineering Principles - Part II (LRO3O3)

Credit recommendation: In the upper division baccalaureate
degree category, 4 semester hours in Nuclear Technology
(12/83).
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NOTES:


