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ASSESSMENT OF FIELD TRAINING
FOR NUCLEAR OPERATIONS PERSONNEL

A report prepared by Michael White, Safety Management Services Inc., under contract to the
Atomic Energy Control Board.

ABSTRACT

Training of station personnel is an important component of the safe operation of the nuclear
generating station. On-the-job training (OJT) is an important component of training.

The AECB initiated this project to develop a process to assess the effectiveness of OJT for
field operators, and perform an initial trial of the developed process.

This report describes the recommended process to assess the effectiveness of OJT for field
operators, as well as the results of the initial assessment at Pickering Nuclear Generating
Station.

The assessment's conclusions included:

(1) Ontario Hydro policies and procedures are generally consistent with industry
guidelines requiring a systematic approach to training.

(2) Pickering NGS field operator performance is not always consistent with documented
station requirements and standards, nor industry guidelines and practices.

!
(3) The Pickering NGS field operator on-the-job training is noj: consistent with a

systematic approach to training, a requirement recognized in Ontario Hydro's Policy
NGD 113, and does not contribute to a high level of performance in field operator
tasks.

Recommendations are made regarding the use of the developed process for future
assessments of on-the-job training at nuclear power plants. !

RÉSUMÉ

Pour qu'une centrale nucléaire demeure un lieu sûr, il est important que son personnel soit
formé. La formation en milieu de travail (FMT) constitue un volet important de tout
programme de formation.

La CCEA a lancé un projet de FMT en vue de l'élaboration d'un processus destiné à évaluer
l'efficacité de ce genre de formation pour les opérateurs sur le terrain et de mettre au banc
d'essai le processus mis au point.
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Ce rapport décrit le processus recommandé pour évaluer l'efficacité de la FMT pour les
opérateurs sur le terrain et donne les résultats de l'évaluation initiale menée à la centrale de
Pickering.

Voici trois conclusions tirées de cette évaluation :

1) Les politiques et les procédures d'Ontario Hydro sont généralement conformes à
l'approche systématique en matière de formation exigée par l'industrie.

2) La performance de l'opérateur sur le terrain de la centrale de Pickering n'est pas
toujours conforme aux exigences et aux normes documentées de la centrale, ni aux
lignes directrices et aux pratiques de l'industrie.

3) La formation en milieu de travail de l'opérateur sur le terrain de la centrale de
Pickering n'est pas conforme à l'approche systématique en matière de formation -
approche constituant une exigence reconnue dans la politique NGD 113 d'Ontario
Hydro - et n'aide pas l'opérateur à offrir un rendement de haut niveau.

On recommande le recours au processus mis au point dans les évaluations futures de la
formation en milieu de travail dans les centrales nucléaires.

DISCLAIMER

The Atomic Energy Control Board is not responsible for the accuracy of the statements made
or opinions expressed in this publication, and neither the Board nor the author assumes
liability with respect to any damage or loss incurred as a result of the use made of the
information contained in this publication.
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EXECUTIVE SUMMARY

The training and qualification of operating, maintenance, technical, and management station
staff is an important component of the safe operation of the nuclear generating station.
Within Ontario Hydro, this training includes general training, equipment principles, and
systems training which are taught in a structured classroom environment by the Nuclear
Training Departments. In addition to this classroom training, the trainee's line organization
provides on-the-job training (OJT) to ensure the individual has the specific knowledge and
skills to effectively perform tasks to the required performance standards.

The AECB has monitored and assessed the classroom training provided to Ontario Hydro
staff by their respective training departments. However, there has been little involvement
and review of the utility's on-the-job training program. As a result, the AECB initiated a
review of the on-the-job training program for Ontario Hydro plant personnel. This initial
project focused on the field operators at Pickering NGS.

The assessment process used in this project included the following steps:

(1) Review corporate policies and procedures to compare with the utility standards and
industry guidelines. These include job performance standards and on-the-job training
standards and guidelines.

(2) Review station and training department policies and procedures to compare with
corporate standards and industry guidelines.

(3) Field observations of job tasks by qualified operators for comparison with station
requirements and industry guidelines and practices.

(4) Field observations of the implementation of the on-the-job training program for
comparison with station and corporate requirements, and industry guidelines and
practices. Between 70 and 100 person-hours of field observations should be
performed to identify performance strengths and weaknesses.

(5) Interviews with station and training personnel, including: trainees, qualified workers,
supervisors, on-the-job trainers, on-the-job assessors, line management, training
specialists, and training management. These interviews help identify performance
strengths and weaknesses, as well as the significance, extent and causes of each
observed weakness.
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(6) Follow-up review of station documentation. This includes training records, training
lesson plans, evaluation guidelines, and event reports. Such reviews assist in
identifying performance weaknesses, and their significance and extent.

(7) Identify program and implementation strengths and weaknesses.

The following conclusions were made from this assessment (the specific project objectives, as
identified in Section 1.1, that are covered by each conclusion are referenced):

(1) The assessment process developed and used for the pilot assessment of the
effectiveness of Pickering NGS field operator on-the-job training was successful in
identifying targeted strengths and weaknesses of the training program, its
implementation, and the significance of identified weaknesses. (Objective 5)

(2) Ontario Hydro corporate policies and procedures are generally consistent with
industry guidelines requiring a systematic approach to training. Station and training
department policies and procedures are generally consistent with corporate policies
and guidelines. (Objectives 1 and 3)

(3) The field supervisory function is key to the successful performance of field operator
activities.

(4) The Eastern Nuclear Training Department Operator Skills Training program
contributes to the knowledge and skills required for field operator tasks.

(5) Pickering NGS field operator performance is not always consistent with documented
station requirements and standards, nor industry guidelines and practices. This
performance has contributed to errors resulting in events. (Objective 2)

(6) The Pickering NGS field operator on-the-job training is not consistent with a
systematic approach to training, a requirement recognized in Ontario Hydro's Policy
NGD 113, and does not contribute to a high level of performance in field operator
tasks (Objectives 1 and 2). Deficiencies found that are important to field operator
training and qualification include:

(i) Important and difficult tasks that require on-the-job training and trainee
evaluation have not been identified.

(ii) Job Performance Measures, or equivalent, have not been identified for
operator tasks or skills.

(iii) Field checkouts (FCOs) are knowledge based and do not include sufficient
training and testing in operator field tasks.
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(iv) Current FCO practice provides coaching of trainees in system knowledge.
There are no standards to ensure consistent evaluation of trainee performance
or knowledge.

(v) There is no documented process for trainees to input into the on-the-job
training.

(vi) There is no process for line management and training management to audit the
implementation of on-the-job training.

(vii) There is no documented process to incorporate operating experience into the
on-the-job training process and content.

(7) A direct connection between operator performance and deficiencies in the OJT
program could not be made. However, deficiencies in field operations occurred
resulting in negative consequences.

(8) The integration of training expertise and subject knowledge has not been effectively
used to support the field operator on-the-job training program. (Objective 4)

(9) There is no station individual clearly responsible for the quality and implementation of
field operator OJT program.

(10) Informal on-the-job training is being delivered by senior field operators in response to
the lack of a formal qualification system. (Objectives 1 and 2)
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LIST OF ACRONYMS

AECB Atomic Energy Control Board

ANO Authorized Nuclear Operator

CCW Condensor Cooling Water System

ECI Emergency Core Injection

ENTD Eastern Nuclear Training Department

FCO Field Checkout

IAEA International Atomic Energy Agency

INPO Institute of Nuclear Power Operations

JPM Job Performance Measure

JTA Job Task Analysis

NO4 Nuclear Operator qualified to level 4

OCD Operator Certification Division of the AECB

OJT On-the-Job Training

OTO Order-to-Operate

SER Significant Event Report

SNO Supervising Nuclear Operator

SOS Shift Operating Supervisor

SST Safety System Test

WANO World Association of Nuclear Operators

WNTD Western Nuclear Training Department
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1.0 INTRODUCTION

The Atomic Energy Control Board (AECB) is designated by the Federal Government
to issue operating licences to nuclear facilities within Canada. This is performed
under the authority of the AEC Act and the AEC Regulations. It is through this
licensing process that the AECB provides assurance that a nuclear generating station
is designed, constructed, commissioned and operated in compliance with the
appropriate safety requirements.

Training and qualification of operating, maintenance, technical, and management
station staff is an important component of the safe operation of a nuclear generating
station. Within Ontario Hydro, this training includes general training, equipment
principles, and systems training which are taught in a structured classroom
environment by the Nuclear Training Departments. In addition to this classroom
training, trainees receive on-the-job training (OJT) from their line organization within
the production group.

The AECB has monitored and assessed the training provided to Ontario Hydro staff
by their respective training departments. However, there has been little review of the
utility's on-the-job training program. As a result, the AECB initiated a review of the
on-the-job training program for Ontario Hydro plant personnel. This pilot project
focused on the field operators at Pickering NGS.

1.1 Project Objectives

The overall objective of this project is to determine whether on-the-job training for
field operators at Pickering NGS is consistent with a systematic approach to training
as defined by the International Atomic Energy Agency (IAEA) and other
organizations which are recognized internationally in nuclear energy (such as the
Institute for Nuclear Power Operations (INPO), and the World Association of Nuclear
Operators (WANO)).

Specific objectives of the project are:

(1) To assess the process used by Ontario Hydro, specifically Pickering NGS, to
détermine on-the-job training requirements.

(2) To assess the effectiveness of Pickering NGS on-the-job training for field
operators.

(3) To provide a basis for standardization of on-the-job training between different
stations.

(4) To provide a basis for the interface between the station line organization and
training departments for on-the-job training.

(5) To provide a recommended process to assess the effectiveness of a plant's on-
the-job program.
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1.2 On-The-Job Training Pilot Assessment

To review the processes used to develop and implement on-the-job training, and to
assess their effectiveness, the AECB identified that a pilot be performed. This pilot
was done at OntariG Hydro's Pickering Nuclear Generating Station (NGS) for the
field operator (that is, an NO4 qualified operator).

The following tasks were performed to meet the project objectives:

(1) Reviewed industry standards to identify requirements for the development and
implementation of an effective on-the-job training program.

(2) Developed the assessment process for on-the-job training.

(3) Implemented the assessment process to evaluate the effectiveness of Pickering
NGS field operator on-the-job training program as a pilot. This assessment
included the review of appropriate Ontario Hydro and Pickering NGS
documentation, field observations, and interviews of station and training
personnel.

(4) Identify the results of the pilot assessment with conclusions.

1.3 Assessment Team

The assessment was performed by a three-person team. The combined experience of
the assessment team included:

(1) More than 60 person-years of experience in the nuclear industry.

(2) More than 40 person-years of experience in CANDU and US Pressurized
Water Reactor (PWR) nuclear power plant operations.

(3) Development of Field Operator on-the-job training programs at several nuclear
power plants. These training programs are accredited by the National
Academy for Nuclear Training of the Institute of Nuclear Power Operations
(INPO).

(4) Recognized expertise in the assessment of accredited Field Operator on-the-job
training programs.

(5) Performed more than 80 performance-based evaluations of nuclear power
plants.
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The Role of On-The-Job Training

The safe and reliable operation of a nuclear power plant requires the successful
integration of plant and system design, programs and procedures, and qualified
personnel. This integration is summarized in Figure 1, and is consistent with INPO's
guidelines for safe and reliable operation of nuclear power plants (Ref. 5).

PROGRAMS AND

PROCEDURES

PLANT AND SYSTE

DESIGN

QUALIFIED

PERSONNEL

Figure 1: Elements of Safe and Reliable Operation

Of these three components, operations personnel and management have the capability
to influence and improve programs and qualified personnel. Programs include
operating procedures, preventive and corrective maintenance programs, testing
procedures and processes, and administrative procedures and processes to ensure
control and effective implementation of programs. Qualified personnel includes
selection, training, and evaluation that performance meets established performance
standards. On-the-job training is an important element to provide and manage
qualified personnel.

Pickering NGS Field Operator Qualification Process

The Nuclear Operator Training Program consists of classroom training and field
training. During the first 2 years, the trainee completes the requirements to become
NO4 qualified. This qualification is required to perform standard field operations.
Table 1 summarizes the Field Operator (NO4) Training Program. This information is
from Pickering Station Reference Plan P-SRP-5.11-3.
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TABLE 1 - FIELD OPERATOR (NO4) TRAINING PROGRAM

TRAINING PROGRAM

General Training

Safety Training - General

Introduction to Station Documentation,
Operator Skills, and Station Systems

Radiation Protection Training (Yellow and
Green Badges)

Station Systems Field Training
(approximately 100 Field Checkouts)

DURATION

7 weeks

3 weeks

10 weeks

3 weeks

71 weeks

RESPONSIBILITY

Training Department

Training Department

Training Department

Training Department
(see Note 1)

Production
Department

Note 1: Health and Safety Division was previously responsible for Radiation
Protection Training. With the 1993 restructure, this responsibility has been assigned
to the Training Department.

After successful completion of the above training program, the Nuclear Operator
becomes a qualified NO4 Field Operator.

During the 2-year period after achieving this NO4 qualification, a Nuclear Operator is
provided with additional training courses. These are summarized in Table 2 (from
Pickering Station Reference Plan P-SRP-5.11-3). This additional training is
performed by the Training Department, and is based in the classroom. Upon
completion of this training, the Nuclear Operator is NO3G qualified.

TABLE 2 - NO3G TRAINING

TRAINING

Instrumentation and Control

Electricity Part 1 & 2

Electrical Equipment

Electrical Systems

Turbines & Auxiliaries

Mechanical Equipment

DURATION

1 week

2 weeks

1 week

1 week

1 week

1 week

Upon completion of the NO3G training program, the Nuclear Operator is assigned to
a stream (one of Unit 0, Fuel Handling, or Reactor Unit). The Reactor Unit Stream
Specific Training is summarized in Table 3 (from Pickering Station Reference Plan
P-SRP-5.11-3).



- 5 -

TABLE 3 - REACTOR UNIT STREAM SPECIFIC TRAINING

TRAINING PROGRAM

Level 3 Station Systems - Classroom

Level 3 Station Systems - Field Training

Operator Skills II

DURATION

5 weeks

10 weeks

1 week

In addition to the Nuclear Operator, Ontario Hydro has instituted a supervisory field
operator (Supervising Nuclear Operator (SNO)). The responsibilities of this position
include performing field operations, directing the work of the Nudes- Operator, and
performing the Field Checkouts associated with the NO4's on-the-job training
program. Table 4 summarizes the additional training provided to the SNO as
identified in Pickering Station Reference Plan P-SRP-5.11-3. The document does not
specify the duration of these training programs.

TABLE 4 - SNO TRAINING

Supervisory Development Training

Level 2 Work Protection Code Training

Any stream training not previously completed

Since on-the-job training includes the specific knowledge and skills to perform the
tasks associated with field operations, the assessment focused on the on-the-job
training associated with the NO4 qualified Nuclear Operator and the Supervising
Nuclear Operator.
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2.0 REVIEW OF INDUSTRY GUIDELINES

Upon initial review of several industry documents, it was concluded that there was
not a source of standards for the development and implementation of on-the-job
training in general, and field operators in particular.

As a result, the assessment team reviewed guidelines from organizations recognized in
the nuclear industry, and on-the-job training programs from nuclear stations with
recognized quality programs. The reviewed documents are included in Section 8.0,
References.

2.1 International Atomic Energy Agency Documents

The International Atomic Energy Agency (IAEA) has documented its
recommendations for nuclear power plant training courses for plant operations
personnel. In particular, the IAEA recommends a systematic approach for the
analysis, design, development, implementation, and evaluation of initial and
continuous training. It further recommends that training include on-the-job training to
ensure that trainees obtain the required job-related knowledge and skills in the work
environment [1]. A formal on-the-job training program provides the necessary
experience for the trainee to become familiar with job tasks. The IAEA emphasizes
that on-the-job training does not simply mean working in the job under the
supervision of a qualified individual. It requires the use of learning objectives,
qualification guidelines, and trainee assessment.

The IAEA recommends [1] the following elements for an effective performance based
training system:

(1) Identification of all tasks performed by the specific work group; in this
project, the field operator.

(2) Analysis of the tasks to identify the required knowledge and skills to
satisfactorily perform the task.

(3) Written compilation of learning objectives.

(4) Definition of basic educational and experience required of the trainees to start
the training program.

(5) Design of the training program.

(6) Development of the training material and equipment.
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(7) Planning, scheduling, and holding classroom, simulation, workshop and on-
the-job training.

(8) Verification of learning results (knowledge and skills) by the trainee.

(9) Validation and improvement of the training program.

Furthermore, the IAEA recommends that on-the-job training should be conducted in
accordance with prescribed guidelines by qualified operators who have been trained to
deliver this form of training. In addition, the trainee's performance should be
evaluated by an independent assessor in order to ensure that verification of capability
is separate from the delivery of training.

2.2 Institute of Nuclear Power Operations (INK»

INPO provides guidelines in the development and implementation of training
programs. These guidelines are a recognized technique to meet the appropriate
requirements identified in its performance objectives and criteria for operating power
plants [5], as well as to meet the requirements for accreditation by the Accreditation
Board for Nuclear Training [6].

The systematic approach recommended by I.NPO [14 through 20] includes the
following five phases:

(1) Analysis to determine the training needs for the specific job. The first key to
analysis is the identification of tasks that are difficult and important to perform
correctly. The second key to analysis is the determination of the skills and
knowledge necessary for successful job performance.

(2) Design of a training program includes the identification of job performance
measures to demonstrate successful job performance, learning objectives to
define competencies that trainees are to obtain from training, and prerequisites
for the training program.

(3) Development of the training program includes training activities, materials and
trainee testing method.

(4) Implementation of the training program includes the delivery of the training
by qualified instructors and verification that the trainee has demonstrated the
required knowledge and skills.

(5) Evaluation of the training program to measure, control, and improve the
effectiveness of the training program.

INPO identifies the need to use a systematic approach to training for on-the-job
training to ensure that the trainee has the skills and supporting knowledge required to
correctly perform the identified important and identified tasks [12].
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2.3 Industry Practices

The on-the-job training programs for two plants (Monticello Nuclear Generating Plant
and San Onofre Nuclear Generating Station) were reviewed.

The programs for both stations followed the systematic approach to training developed
and documented by INPO [14 through 20]. The Field Operator Training Programs at
both plants are accredited by the Accreditation Board for Nuclear Training.
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3.0 MODEL FOR ON-THE-JOB TRAINING

The reviews of industry guidelines and practices identified the following elements for
effective training:

(1) Analysis to identify the need for training based on important and difficult
tasks.

(2) Design to identify the Job Performance Measures (JPMs) for successful
completion of the identified tasks.

(3) Development of the training program; including lesson plans, training
activities, training materials and testing of trainee knowledge and skills.

(4) Implementation of the training program.

(5) Evaluation of the trainee performance (knowledge and skills) associated with
the identified tasks.

(6) Review of the training program's effectiveness and make appropriate
improvements.

These elements have been identified in the systematic approach to training by the
IAEA and INPO, and are equally important for classroom training, workshop
training, laboratory training, self-study, and on-the-job training. Ontario Hydro
Policy 113 is consistent with this approach.

Figure 2 provides a model for the development and implementation of effective on-
the-job training. It is consistent with the previously identified elements which
constitute a systematic approach to training. The elements for on-the-job training as
identified in Figure 2 include:

(1) Important and difficult tasks are identified for inclusion in the on-the-job
training program.

(2) For each of the identified tasks, acceptable performance levels (JPMs) are
identified.

(3) Training material is developed. This includes required prerequisites for the
on-the-job training program, appropriate lesson plans, training materials, on-
the-job training activities, and the evaluation process that measures the extent
to which the trainee can perform the task to the previously identified
acceptable performance levels, JPMs.
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(4) On-the-job training is implemented by qualified instructors to trainees. The
training includes the knowledge and skills associated with the specific task.
Qualified instructors include a demonstrated capability to train on-the-job, as
well as competence in the specific task.

(5) Evaluation of trainee performance. This requires a clearly defined evaluation
standard applied by a qualified assessor. Although not essential, it is
advantageous to have the assessor a different individual than the on-the-job
training instructor.

(6) The effectiveness of the on-the-job training program is monitored and
improvements made to the program based upon the monitoring results. This
monitoring effectiveness consists of feedback from the trainees, line
management observations of on-the-job training and trainee evaluation, and
line management feedback based upon actual field performance.
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on-the-job training
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Develop training
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actual performance

Upgrade OJT program

Figure 2: Mode! For On-the-Job Training
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4.0 ASSESSMENT METHODOLOGY FOR THE
EFFECTIVENESS OF ON-THE-JOB TRAINING

The developed strategy to assess the effectiveness of on-the-training involves a review
of appropriate corporate and station policies and procedures to understand training and
field performance standards and expectations, followed by a performance-based
evaluation of field performance and training implementation. The performance-based
evaluation permits a review of actual performance for the identification of strengths
and weaknesses, along with the significance and extent of each. Figure 3 summarizes
the assessment methodology. This methodology includes the following steps:

(1) A review of corporate policies and procedures for a comparison between utility
standards and industry guidelines. These include job performance and on-the-
job training standards and guidelines.

(2) Review of station and training department policies and procedures for a
comparison with corporate standards and industry guidelines.

(3) Field observations of job tasks by qualified operators for comparison with
station requirements and industry guidelines and practices.

(4) Field observations of the implementation of the on-the-job training program for
comparison with station and corporate requirements, and industry guidelines
and practices. Between 70 and 100 person-hours of field observations should
be performed to identify performance strengths and weaknesses.

(5) Interviews with station and training personnel; including trainees, qualified
workers, supervisors, on-the-job trainers, on-the-job assessors, line
management, training specialists, and training management. These interviews
help identify performance strengths and weaknesses, as well as the
significance, extent and causes of each observed weakness.

(6) Follow-up review of station documentation. This includes training records,
training lesson plans, evaluation guidelines, and event reports. Such reviews
assist in identifying performance weaknesses, and their significance and extent.

(7) Identify program and implementation strengths and weaknesses.
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Review corporate
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Figure 3: Assessment Methodology
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5.0 ASSESSMENT OF ON-THE-JOB TRAINING
OF FIELD OPERATORS AT PICKERING NGS

To meet the objectives of the project, a pilot assessment of the effectiveness of on-the
job training of field operators at Pickering NGS was performed. This involved the
following tasks:

(1) Review of appropriate corporate, station and training department
documentation.

(2) More than 60 person-hours of field observations of field operator activities and
on-the-job training activities.

(3) Interviews with more than 70 individuals; including trainees, field operators,
Supervising Nuclear Operators, line management, training department
personnel, and training department management.

The following observations were made during this assessment of field operator on-the-
job training.

5.1 Standards And Requirements

Ten documents that provided corporate, station and training department requirements
and standards in the area of training, responsibilities, and performance assessment
were reviewed [21 through 30]. The following summary highlights the results of this
review.

5.1.1 Corporate Requirements

NGD Policy 113 [21]; Divisional Standards for Effective Training Programs, requires
that training procedures are prepared and issued to ensure that all elements of training
process (including development, delivery and evaluation) be performed reliably and
consistently. The policy requires the identification of tasks which are performed on
the job, and those that require performance training. The requirement for program
content includes task training with the supporting skills and knowledge to perform job
duties. The policy specifically requires that in-plant training and skills training be
effectively presented and trainee performance be routinely and consistently assessed.
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This policy is generally consistent with the systematic approach to training described
by the IAEA and INPO, and summarized in Section 2.0. The requirement for on-the-
job training to be consistent with Policy 113 is not specifically identified in the policy;
but rather is implied through the scope of the policy that includes all staff responsible
for the development, delivery and evaluation of NGD job family training programs.
Because of this lack of focus on on-the-job training (OJT), some elements of OJT are
not included. These include:

(a) The need for OJT instructors who are competent in the job tasks to be trained
in the delivery of OJT.

(b) The requirement for minimum performance standards (normally Job
Performance Measures) to evaluate trainee task performance.

(c) Trained assessors to evaluate the trainee's performance against the minimum
performance standards.

(d) Evaluation of the program's implementation and effectiveness to provide the
required knowledge and skills to successfully perform tasks that have been
identified as important and critical.

NGD Procedure 58 [22] requires that station system training (knowledge) objectives
be determined by a formal Job and Task Analysis (JTA) or the provided generic
outline. This training focuses on the station system knowledge required for an
operator to perform job duties. It does not identify associated skills requiring training
development and evaluation.

Although a documented formal JTA was noi identified and reviewed, generic job
duties have been identified by a joint management/union document for the Nuclear
Operator [31] and the Supervising Nuclear Operator [32].

5.1.2 Training Department Requirements

The Training Department policies [23 and 24] emphasize the requirement for training
programs to reflect actual job duties and requirements. ENTD/WNTD Policy 0.06
[23] includes a generic list of field operator tasks for the Nuclear Operator
qualification level NO4, NO3G, and NO3S. However, specific on-the-job training
requirements and standards are not addressed by training department policies.

5.5.3 Station Policies and Procedures

The station has several documents that govern operator training and qualification
[25, 26, 27, 28, and 29]. These documents do not specifically discuss on-the-job
training, but provide the responsibilities and standards associated with field checkouts.
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Responsibilities associated with field checkouts as documented in these policies and
procedures include:

(a) P-SRP-5.1-1, Preparation of Station System Training Manuals, [25] states that
the supervisor of the job function is required to prepare field checkouts
(FCOs) at the appropriate level and standard for the work group, and conduct
the FCOs in the field.

(b) P-SRP-5.11-2, Non-Authorized Operator Training and Qualification, [26]
states that the Shift Operating Supervisor (SOS) completes a performance
assessment of a trainee's qualifications compared with required NO4 standard.
In addition, the SOS is required to ensure that all operators retain their
qualification in abnormal incident field checkouts.

(c) P-PSP-1.35-1, Operator Staff Continuing Training and Assessment, [28] states
that the SOS is responsible to ensure that Nuclear Operators are trained in, and
demonstrate the ability to perform identified emergency actions.

(d) P-SRP-5.4-1, Preparation and Conduct of Operator Field Checkouts, [29]
states that the Technical Superintendent - Operations is responsible for the
content and quality of the FCOs, the Training Section maintains the approved
FCOs and records of FCO completion, and the SOSs are responsible for the
compliance with standards in the completion of FCOs.

Station documentation also provides standards and requirements associated with field
checkouts and training. These include:

(a) P-SRP-5.1-1, Preparation of Station System Training Manuals, [25] states that
the desired end product of System Training Manual lessons is the ability to
demonstrate a minimum acceptable level of competence on FCOs and the
ability to perform in the field.

(b) P-SRP-5.1-1, Preparation of Station System Training Manuals, [25] states that
the objectives of the System Training Manual are to determine which parts of
the Design and Operating Manuals should receive trainee's attention and focus
during qualification, identify the significant points for each system for the
trainee, an understanding of system operation and testing, and provide
sufficient general knowledge of the station to support the use of Design and
Operating Manuals.

(c) P-SRP-5.2-3, Station Training Administration, Requirements, Responsibilities,
and Standards, [27] identifies the following necessary elements for effective
training: a training program, sufficient resources to implement the program,
surveillance to identify training deficiencies, reporting of completed training
and administrative procedures to implement the program.
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(d) P-SRP-5.2-3, Station Training Administration, Requirements, Responsibilities,
and Standards, [27] requires training instructors to have demonstrated the
required course knowledge by attending and passing the course, and instruction
capability by completing the courses on "Instructional Techniques" and
"Instructional Design". There is no specific reference to the requirements for
on-the-job instruction.

(e) For the positions of Nuclear Operator and Supervising Nuclear Operator,
P-PSP-1.35-1, Operator Staff Continuing Training and Assessment, [28] only
discusses the requirements associated with demonstrated ability to perform
emergency field actions.

(f) P-SRP-5.4-1, Preparation and Conduct of Operator Field Checkouts, [29]
identifies the standards for completion of Field Checkouts (FCOs). The
standards identify the requirements to demonstrate field knowledge for the
specific system being studied. The focus of the FCO questions are to identify
the components and discuss system operation.

5.2 Operator Field Performance

The effectiveness of field performance was assessed by observing the implementation
of operator tasks by trainees, qualified Nuclear Operators to level 4 (NO4), and
Supervising Nuclear Operators (SNOs). Observations of field performance were
made of:

Field Operator Rounds
Routine Activities
Red Tag Application
Field Checks of Guaranteed Shutdown State
Preparation of Work Permits
Field Supervision

Appendix A provides further information on field observations in support of this
section. In addition, event reports were reviewed to determine the potential impact of
operator performance weaknesses. This is summarized in Appendix C.

5.2.1 Operator Rounds

Six qualified operators were observed performing operator rounds of primary and
secondary systems of Pickering A and B stations. The following information was
obtained during these observations:

(1) None of the operators used the rounds book or checksheets. The status of
rounds (completed, partially completed or not started) and their results were
not documented in the operator field logs.
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(2) Operators seldom identified and corrected housekeeping deficiencies that
contributed to employee safety hazards, fire hazards, and the potential
blockage of the Emergency Cooling Injection (ECI) system. When questioned,
four of four operators stated that they were not aware of management's
specific housekeeping standards.

(3) Operators seldom identified equipment deficiencies during rounds. When
questioned, three of three stated that they were not aware of the requirements
for issuing a deficiency report.

(4) Four of six operators did not check the status or condition of important
equipment during rounds. For example, during Turbine Building rounds, an
operator checked two of six low pressure intercept valves. When questioned
later, he stated that all six should have been checked.

(5) Although all operators were aware of a rounds book or sheets, they all stated
that these were guidelines. All stated that they were unaware of the standard
for quality rounds.

5.2.2 Routine Activities

Several routine operator activities were observed during the field assessment. The
following information was obtained during these observations:

(1) Checklists were not used to guide and document the testing of airlocks by two
of two operators. Not all doors were tested.

(2) The correct isolation of the Turbine Lube Oil Heat Exchanger was observed.
However, during isolation self-check techniques were not used to ensure
correct devices were identified and manipulated.

(3) During the call-up to verify the availability of a backup bubbler Helium bottle
supply, the SNO stated that he was confident that the NO could perform the
task.

5.2.3 Red Tag Application

During the application of Red Tag protection for a drier, the following observations
were made:

(1) When questioned, the Nuclear Operator (NO) stated that he had no experience
with this task.

(2) The Authorized Nuclear Operator (ANO) stated that the task was to open,
lock, and tag a breaker. When questioned, the NO stated that the skills
training did not include the specific type of breaker.
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(3) At the job site, the Control Technician (CT) told the NO of the requirement to
shutdown the drier prior to opening the breaker. The CT described the
procedure for shutting down the drier to the NO. There was no
communication regarding the actual actions that would be taken with the
Control Room during these actions.

(4) The CT operated the breaker and demonstrated the locking of the breaker to
the NO.

(5) When questioned, the NO stated that the FCO for the system was limited to
discussions on the purpose and hazards associated with the system and review
of the system's panel.

5.2.4 Field Review of Guaranteed Shutdown State (GSS)

During field verification of Unit 1 GSS, the following observations were made:

(1) During the verification, an SSD cabinet that was identified as locked was
actually open. The switches were in the correct position. The NO ensured
that the cabinet was locked after verification. When questioned on the
response to the identification of equipment in the incorrect state, he stated that
he would correct the condition. When further questioned, he stated that there
was no specific condition that he would report to the ANO (either before or
after its correction).

(2) The field verification required the entry into a confined space area. Although
atmosphere tests had been taken earlier in the shift, a monitor was not used for
the entry into the area, as required by station procedure.

5.2.5 Work Protection Preparations

The following observations were made during the preparation of a work permit for
maintenance on a Unit 4 Stator Cooling Heat Exchanger:

(1) The work permit checklist was signed by the préparer as complete. However,
the SNO had not discussed the work with Mechanical Maintenance (MM) in
sufficient detail, and an Order-to-Operate (OTO) was prepared for the wrong
component. The checklist requires the operator to physically check on the
component requiring work protection.

(2) The reviewer of the OTO did not sign the checklist.

(3) The préparer of the OTO stated that he was qualified for work protection
preparation. A review of the Training and Qualification Records which was
possessed by the Shift Supervisor did not indicate that he had completed the
training.
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5.2.6 Field Supervision

Discussions with SNOs, ANOs, Shift Operating Supervisors (SOSs) and Shift
Superintendents (SSs) provided the following information:

(1) When questioned, all supervisors stated that the key to field operation is the
performance of the SNO.

(2) When questioned, six of six SNOs stated that they recognize that they have
significant responsibility for the safe operation of the unit, and require an
increase in training to support this responsibility.

5.2.7 Review of Event Reports

A review of 1993 Significant Event Reports and Event Reports was performed for
examples of events for which field operator performance may have contributed to the
event. Appendix C provides details of this review.

The review provided the following information:

(1) Nine events associated with Work Protection resulted from field errors in the
application of work protection by the operator.

(2) Five radiological events resulted from unposted radiological conditions in areas
normally included in field operator rounds.

(3) The conditions that resulted in more than seven events were not identified
during previous operator field rounds.

5.3 On-The-Job Training And Operator Qualification

The effectiveness of on-the-job training and field operator qualification was assessed
by observing the implementation of operator field checkouts (FCOs) and interviewing
trainees, qualified Nuclear Operators to level 4 (NO4), Supervising Nuclear Operators
(SNOs), and Shift Operating Supervisors (SOSs).



- 2 1 -

5.3.1 Field Checkouts

Two FCOs of NO trainees were observed. These were on the Pickering B Shutdown
System 2 (SDS 2) and Pickering A Reactor Building Ventilation. In addition, more
than 50 individuals were interviewed on the FCO process and standards. The
following information was obtained through the observations and interviews:

(1) Neither FCO required the performance of a task associated with the operation
of the system.

(2) More than 75 % of the time for each of the observed FCO was spent in the
operator study room.

(3) Field visits for both FCOs were limited to the identification of field
components.

(4) During both FCOs, the SNO provided coaching to the trainee during questions
and discussions.

(5) During one of the FCOs, no FCO guidance was used to direct the SNO in
appropriate questions and desired results.

(6) Through interviews, it was determined that it is common to perform the FCO
in the Control Room (while the SNO is performing the panel watch duty) or
operator study room.

(7) Field visits are limited to discussions of equipment identification and associated
hazards.

(8) When questioned, SNOs, SOS and trainees stated that there was little skill
associated with on-the-job training and FCOs.

(9) Trainees and SNOs stated that there is variation in the quality and content of
FCOs depending upon the SNO who is performing the FCO.

(10) Trainees and SNOs stated that the guidance provided in the FCOs was very
general and thus, it is difficult to be prepared.

(11) Pickering A personnel stated that there was an improvement effort in the
quality of FCOs. This effort provides more specific questions and an increase
in the need to visit the field to identify equipment. In addition, these revised
FCOs require the completion of an OTO for the system.
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(12) Neither the FCOs in use, nor the revised FCOs, provides training or
demonstration of the ability to perform important tasks associated with field
operations. Such tasks normally include:

(i) Operator rounds.

(ii) Preparation, review and application of Work Protection (including the
isolation and de-energization of equipment).

(iii) Establishment and maintenance of ice plugs,

(iv) Removal and return of equipment from service,

(v) Resin slurries and transfer of heavy water,

(vi) Safety System Tests,

(vii) Alarm Response in the Field.

(13) SOS and SSs stated that they periodically assess the FCO process by
independently performing an FCO in their office.

(14) When questioned, six of eleven SNOs stated that they had received a training
course for on-the-job training. However, they all stated the course was not
consistent with the present field checkout process.

(15) The investigation of an event involving the unsuccessful maintenance of an ice
plug identified deficiencies in the operator and maintainer skills as a cause of
the incident. Response to this event is focused on discussions of the
importance and process to maintain ice plugs. Training personnel were not
informed of the event and the potential impact on skills training.

(16) Training personnel have not been informed of, or involved in, the efforts to
improve the quality of FCOs for NO4 qualification.

(17) Trainees have not provided feedback on the effectiveness of on-the-job training
and FCOs.

(18) The identification of important and difficult tasks required for effective field
operations has not been performed to support OE-the-job training and FCOs.

(19) When questioned, more than twenty trainees and recently qualified NO4s
stated that the FCO process required them to spend more than 80% of their
time in the study room. They stated that this is required to study the material
for the system knowledge that is discussed in FCOs.

(20) There was no individual who was recognized as responsible for the quality of
FCOs.
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5.3.2 Skills Training

The Eastern Nuclear Training Department trains trainees on selected operator skills.
A review of the training facilities and documentation, and an interview with the
responsible training individual provided the following information:

(1) The training facility provides effective demonstration of some important field
operator skills and introduction to some field equipment.

(2) The training does not ensure that each trainee perform the specific skill.

(3) Evaluation of the trainee's ability for operator skills is performed through a
written checkout.

(4) The responsible individual stated that Job Performance Measures should be
used in the identification of successful performance levels for the skills
training course.

5.3.3 Operator Qualification

Interviews were performed with trainees, qualified Nuclear Operators (NOs),
Supervising Nuclear Operators (SNOs), and Shift Operating Supervisors (SOSs)
regarding the qualification of NOs. The following information was obtained from
these interviews:

(1) Trainees do not always feel qualified to perform field tasks upon completion of
the level 4 FCOs. Six of nine recently qualified (within 2 years) NOs stated
that they do not feel capable of performing quality rounds and several field
tasks (particularly Work Protection application, establishment and maintenance
of ice plugs, and some transfers).

(2) The SOS becomes involved with the trainee evaluation after completion of all
FCOs. The SOS (or a delegate) tours the trainee through a unit and asks
system questions.

(3) NOs are considered qualified by procedure for most field operations upon
successful completion of NO4 standard. However, all SNOs and SOSs stated
that an NO would not be considered qualified for field tasks after completion
of the NO4 field checkouts and training.

(4) To become qualified, SNOs have the recently qualified NO accompany an
experienced NO on rounds and tasks, until the experienced NO judges the
individual can successfully perform the task. There are no standards
associated with the training or evaluation of individuals.
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(5) When questioned, SNOs and SOSs stated that this informal qualification exists
because the FCOs do not provide sufficient training and evaluation in skills
and operator tasks.

(6) There are no records kept of progress or status of individuals in this informal
on-the-job training.

5.4 Management of On-The-Job Training

Line and training department managers were interviewed to determine their
understanding of the effectiveness of on-the-job training. The following information
was obtained through these interviews:

(1) All managers stated that due to recent changes in the organization, and thus
their recent appointment to the position, they were not clear of the on-the-job
training program and its effectiveness.

(2) Three of three station managers and one of one training manager stated that
they believed that there was a need to improve the effectiveness of field
operations. They stated that they based this need on operator errors
contributing to Significant Events.

(3) Two of two station managers stated that they were not surprised that the focus
of FCOs is on system knowledge and hazards.

(4) One station manager and one training manager stated that they were not aware
of the lack of skills and task training and evaluation associated with on-the-job
training.

(5) Two of three station managers stated that they did not believe that the field
operator performance weaknesses were associated with skills training, and thus
OJT improvement efforts did not have a high priority.

(6) The training manager stated that he believed that there is a need for OJT to be
based on a systematic approach to training and that the training organization
had a responsibility to assist the station in the improvement and
implementation of field training and evaluation.

(7) Neither station nor training managers have observed the execution of FCOs.
Nor has feedback from trainees on the effectiveness of OJT been sought.
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6.0 CONCLUSIONS

The following conclusions have been reached from the assessment of Pickering NGS
field operator OJT:

(1) The assessment identified strengths and weaknesses of the training program, its
implementation and the significance of identified weaknesses.

(2) Ontario Hydro corporate policies and procedures are generally consistent with
industry guidelines requiring a systematic approach to training. Station and
training department policies and procedures are generally consistent with
corporate policies and guidelines.

(3) The field supervisory function is key to the successful performance of field
operator activities.

(4) The Eastern Nuclear Training Department Operator Skills Training program
contributes to the knowledge and skills required for Field Operator to perform
required tasks.

(5) Pickering NGS field operator performance is not always consistent with
documented station requirements and standards, nor industry guidelines and
practices. This performance has contributed to errors resulting in incidents.

(6) The Pickering NGS field operator on-the-job training is not consistent with a
systematic approach to training nor Ontario Hydro's Policy NGD 113 [21]. In
addition, the training program does not sufficiently support a high level of
performance in field operator tasks.

The assessment identified the following deficiencies:

(i) Important and difficult tasks that require on-the-job training and trainee
evaluation have not been identified.

(ii) Job Performance Measures, or equivalent, have not been identified for
operator tasks or skills.

(iii) FCOs are knowledge based and do not include sufficient training in
operator field tasks.

(iv) FCOs provide coaching of trainees in system knowledge. There are no
standards to ensure consistent evaluation of trainee performance or
knowledge.
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(v) There is no documented process for trainees to input into the on-the-job
training.

(vi) There is no process for line management and training management to
audit the implementation of on-the-job training.

(vii) There is no documented process to incorporate operating experience into
the on-the-job training process and content.

(7) A direct connection between operator performance and deficiencies in the OJT
program could not be made, due to the many factors that influence actual
performance. However, some deficiencies result in negative consequences.

(8) The integration of training expertise and subject knowledge has not been
effectively used to support the field operator on-the-job training program.

(9) There is no individual at the station clearly responsible for the quality and
implementation of field operator OJT program.
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7.0 RECOMMENDATIONS

Based on the pilot assessment and conclusions, the following recommendations are
made to the Atomic Energy Control Board:

(1) Adopt this assessment process as the basis for future assessments of on-the-job
training.

(2) Repeat the field operator on-the-job training at other stations to determine if
identified conclusions are a generic issue or specific to Pickering NGS.

(3) Expand the process to assessments of on-the-job training for other work
groups. Perform pilot assessments for other work groups.
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APPENDIX A

FIELD OBSERVATION SUMMARY

During the assessment of the effectiveness of on-the-job training of field operators at
Pickering NGS, more than 60 person-hours of field observations of operator activities were
performed.

Al. OBJECTIVE

The objectives of field observations are:

(1) Assess effectiveness of implementation of on-the-job training in meeting
corporate, training department and station policies, as well as industry
guidelines and practices.

(2) Assess the effectiveness of field operator activities in meeting station
requirements and industry guidelines and practices.

(3) Assess the extent of identified performance weaknesses.

A2. FIELD OBSERVATIONS

During the assessment, the following field observations were made.

A2.1 Operator Rounds

Six qualified operators were observed performing Reactor and Turbine rounds at
Pickering A and B. Three Reactor Building rounds were observed, two Turbine
Building rounds, and one Unit 0 rounds were observed. In preparation, the
assessment team reviewed station documentation associated with operator rounds.
This documentation included operator round books and system checklists for operator
rounds.

The fo;u «/. je observation of operator rounds included:

(1) TV jf operator round standards and guidelines.

(2) The monitoring of equipment, particularly equipment and instrumentation
important to safety.

(3) Identification of, and response to, equipment deficiencies.

(4) Identification of, and response to, housekeeping deficiencies that contribute to
personnel safety hazards, fire safety hazards, and the potential blockage of the
Emergency Cooling Injection system.
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(5) Use of procedures and skills in operator tasks that are performed during
operator rounds.

(6) Interaction and communication with the responsible Control Room Operator.

(7) Compliance with radiological protection and worker safety requirements,
procedures and good practices.

The conclusions of the observations of operator rounds are:

(1) Operator rounds are not always effective at monitoring equipment, identifying
and responding to equipment deficiencies, and identifying and correcting
important housekeeping deficiencies.

(2) Operators do not always comply with radiological protection requirements and
procedures and good worker safety practices.

A2.2 Routine Activities

Miscellaneous routine operator activities were observed. These included testing and
monitoring of airlocks, isolation of the Turbine Lube Oil Heat Exchanger, and a call-
up to check the availability of the backup Helium bottle supply.

The focus of the observation of operator routine activities included:

(1) Use of procedures and checklists to perform activities and document the
results.

(2) Performance of the task and response to unexpected results.

(3) Interaction and communication with the responsible Supervising Nuclear
Operator and Control Room Operator.

(4) Compliance with radiological protection and worker safety requirements,
procedures and good practices.

The conclusions of the observations are:

(1) Procedures and checklists are not always used to perform and document the
results of important tests and inspections.
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A2.3 Red Tag Application

An application of Red Tag protection by a qualified Nuclear Operator in support of a
Control Technician's work on a drier was observed. The observation included the
task assignment and execution.

The focus of the observation of the Red Tag application included:

(1) Use of procedures and checklists to perform the task and document the results.

(2) Competency (knowledge and skills) in the performance of the task and
response to unexpected results.

(3) Interaction and communication with the responsible Supervising Nuclear
Operator and Control Room Operator.

(4) Compliance with radiological protection and worker safety requirements,
procedures and good practices.

The conclusions of the observation are:

(1) The Nuclear Operator could not perform the task without coaching from the
Control Technician.

A2.4 Field Verification of Unit 1 GSS

The field verification of the status of Unit 1 GSS by a qualified Nuclear Operator was
observed.

The focus of the observation of the verification of Unit 1 GSS included:

(1) Use of procedures and checklists to perform the task and document the results.

(2) Competency (knowledge and skills) in the performance of the task and
response to unexpected results.

(3) Interaction and communication with the responsible Supervising Nuclear
Operator (SNO) and Control Room Operator.

(4) Compliance with radiological protection and worker safety requirements,
procedures and good practices.
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The conclusions of the observation are:

(1) The Nuclear Operator had the competency to perform the task.

(2) Unexpected results were not documented or communicated to the Control
Room Operator or SNO. Expectation for such documentation and
communication were not known.

A2.5 Work Protection Preparations

The preparation of an Order to Operate and Work Protection for the isolation of a
Stator Cooling Heat Exchanger was observed.

The focus of the observation of the preparation of Work Protection included:

(1) Use of procedures and checklists to perform the task and document the results.

(2) Competency (knowledge and skills) in the performance of the task and
response to unexpected results.

(3) Qualification of involved personnel.

(4) Compliance with requirements.

(5) Interaction and communication with the responsible personnel.

(6) Compliance with radiological protection and worker safety requirements,
procedures and good practices.

The conclusions of the observation are:

(1) The task of preparing and reviewing Work Protection was not effectively
performed.

(2) Work Protection preparations were made for the wrong heat exchanger.

(3) The qualification binder possessed by the Shift Supervisor did not have the
individual preparing the work protection listed as being qualified.
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INTERVIEW SUMMARY

During the assessment, more than 70 station and training department personnel were
interviewed. Interviews were performed with:

Trainees
Nuclear Operators (NO4 qualified)
Supervising Nuclear Operators (SNOs)
Authorized Nuclear Operators (ANOs)
Shift Operating Supervisors (SOSs)
Shift Superintendents (SSs)
SOSs and SSs assigned to project work and special assignments
Pickering A and B managers
Operations Manager
Eastern Nuclear Training Department (ENTD) training instructors
ENTD field training coordinator
ENTD Manager

Bl. OBJECTIVES

The objectives of personnel interviews are:

(1) Assess the knowledge of personnel on on-the-job requirements and the extent
to which they are being satisfied.

(2) Assess the effectiveness of on-the-job training in providing qualified operators
to perform important and difficult tasks.

(3 Assess management's expectations and performance monitoring associated with
field operator on-the-job training.

(4) Assess the effectiveness of the integration of training expertise and subject/task
expertise in the development, implementation and review of field operator
on-the-job training.

(5) Assess the significance and extent of identified weaknesses.

B2. INTERVIEW TOPICS

Table B-1 summarizes the topics that were discussed in the interviews perfonned
during the assessment.
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TABLE B-l - INTERVIEW TOPICS

TOPIC

Expectations and
requirements for OJT

Actual effectiveness of
OJT

OJT training process

Evaluation of trainee

Feedback and review to
improve OJT

Instructor and assessor
qualification

Effectiveness of field
operator performance

Management monitoring of
performance and OJT

Integration of training and
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B3. CONCLUSIONS

The following conclusions are based upon the results of interviews with station and
training department personnel.

(1) The Operator Skills training does provide some training in some important
operator skills.

(2) On-the-job training does not follow a systematic approach to training to ensure
personnel are competent (skills and knowledge) to perform all important and
difficult field operator tasks.

(3) Upon completion of NO4 level qualifications, the Nuclear Operator
participates in an informal on-the-job training and evaluation program which is
managed by the SNO and ANO and involves accompanying experienced
operators on tasks.

(4) Several qualified Nuclear Operators do not feel competent to perform
important and difficult field operator tasks.

(5) Station and training management are not fully aware of the standards,
expectations and performance associated with field operator on-the-job
training.

(6) Station and training managers believe there is a need to improve the quality of
field operator performance.

(7) Improvements in the quality and effectiveness of on-the-job training is
recognized to be important by field personnel and training department
personnel.

(8) Improvements to field operator on-the-job training is not currently considered a
high priority for Pickering NGS management.



APPENDIX C

REVIEW OF EVENT REPORTS

A review of 1993 Significant Event Reports and Event Reports was performed. The review
used the copies of the reports from the office of Pickering NGS AECB staff. With a few
exceptions, these reports did not include referenced follow-up investigation reports.

C l . OBJECTIVES

The objectives of the review were:

(1) Identify the extent of field operator errors that likely contributed to the event.

(2) Assess the potential significance of field operator weaknesses in the
performance of important tasks.

C2. REVIEW

Table C-l summarizes the results of the review. It identifies the event that involved
field operator activities and the nature of that activity.

TABLE C-l - REVIEW OF EVENT REPORTS

EVENT NO.

SER A-93-012

SER A-93-047

SER A-93-048

SER A-93-054

SER A-93-060

SER A-93-074

SER A-93-102

DESCRIPTION OF FIELD OPERATOR INVOLVEMENT

Reactor trip on low boiler levels. Low boiler levels due to reheat
not having been valved in.

Guaranteed devices 3231-CV1 to CV4 found in non-guaranteed
state.

Tritium compliance monitor failure. Contributing cause of failure
was that the operator did not know how to re-start the monitor.

Potential breach of containment due to removal of valve actuator.
Contributing cause was noncompliance with caution tag record.

Work protection error in the application of work permit for CV48
and CV54. There was no tag on required valves.

Work protection error by identifying and verifying the wrong field
component.

Individual was burned as a result of ineffective draining of
condensate hold-up.
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EVENT NO.

SER B-93-006,
018, 023, 028

SER B-93-024

SER B-93-046

SER B-93-054

A 93 E01

A 93 E19

A 93 E21

A 93 E51

A 93 E58

A 93 E 67

B93E08

B 93 E14

B 93 E15

DESCRIPTION OF FIELD OPERATOR INVOLVEMENT

Radiation dose rates were measured greater than 2.5 mR/hr by non-
routine surveys (by work groups other than operations) in areas
covered by operator rounds.

Three operators received unplanned external exposure due to
inadequate field surveys.

A glycol leak occurred as a result of an operator deisolating an
ACU in spite of caution tags.

SDS1 manual trip caused by the incorrect valve operation of
Helium make-up valving. There was no OTO for the operation.

Moderator Helium Bubbler backup supply was incorrectly left
open.

Level III impairment due to drop in Low Pressure Service Water
pressure. A field operator had noticed vibrating pump, but took no
follow-up action.

Work protection error as a result of field operation of tagged pump
without communication with Control Room.

Work protection error resulting from incorrect de-energization.
Employee burned due to water held upstream of valve 0-3621-V9.

Series of work protection errors. These included improper
preparation of OTO (did not include mechanical isolation for work)
and inadequate field application (some valves were not tagged in
corrected OTO).

Work protection error. Red Tag was applied without verification
that FM rolling shield was fulling closed.

Unit 6 GSS mechanical block for 6-3453 V98 was found unlocked.
The cause was the application of incorrect type of lock.

Work protection error. Wrong breaker was closed for removal of a
600 V MCC breaker.

Work protection error. Wrong equipment was isolated for
Mechanical Maintenance work.
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C3. CONCLUSIONS

The review of 1993 Significant Event Reports and Event Reports provided the
following conclusions:

(1) Work protection errors sometimes occur to incorrect preparation and/or
application of work protection.

(2) A contributing cause of some events is the incorrect execution of field operator
tasks.


