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ABSTRACT

The Operator Certification Division of the Atomic Energy Control Board authorizes Control Room 
Operators and Shift Supervisors at nuclear power stations in Canada. In the past, this has been 
accomplished primarily by setting and grading written examinations and, from time to time, by 
administering ad hoc simulator based examinations. Since 1993, the AECB has implemented 
simulator based examinations as a key component of its authorization process. Prior to introducing 
this new regulatory examination, a great deal of work was done to develop a method where an 
objective marking scheme, based on generic performance expectations, could be used to determine 
whether the performance of a candidate is satisfactory. A working group of staff from Canadian 
nuclear stations and from the AECB worked for nearly two years to develop this examination 
method. The method was refined during a two year introductory period. The validity of the 
method was assessed independently by a consultant. This assessment contributed to the credibility 
of the method developed by the working group. What was not anticipated, however, was the 
impact that the implementation of such a systematic examination method would have on the 
stations. The assessments of candidates on the simulators has forced the stations to revise many 
aspects of their operation and training. This revision has resulted in the clarification of station 
performance expectations for Control Room Operators and Shift Supervisors and in improvements 
in many areas of station operation such as teamwork, operating procedures and communications.
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B ackground

When the Canadian nuclear program began in the early sixties, training of main control room 
personnel of Nuclear Power Plants (NPPs) followed the traditional curriculum-based approach 
similar to that followed in complex conventional process plants. NPP Shift Supervisors (SSs) and 
Control Room Operators (CROs) received extensive training on plant systems and overall plant 
operation. From the beginning, the Atomic Energy Control Board (AECB) decided that CRO and 
SS candidates would be individually subject to formal regulatory examinations before they would 
be permitted to take up their duties. Candidates for these positions were required to pass a number 
of written examinations in areas such as scientific and engineering principles, specific plant 
systems, plant behaviour and operating procedures, and radiation protection, before being 
authorized. Written essay-style examinations have been used for more than 30 years, and continue 
to be used, by the AECB to independently assess the competence of CRO and SS candidates.

In 1976, the first full-scope replica simulator went into operation at one of the utility training 
centres. By 1991 full-scope replica simulators had been acquired by each NPP and simulator- 
based training became part of the overall training program for CRO and SS candidates in Canada. 
From time to time the AECB carried out ad hoc simulator examinations or employed simulators 
during orals in "special case" examination of candidates. In addition, simulator use became 
common in utility refresher training and testing of authorized CROs and SSs, some of whom had 
been authorized several years before the machines came into existence.

The advent of simulators in training presented the Canadian regulatory agency the opportunity to 
test the performance of candidates in the application of their knowledge in a life-like situation. It 
was apparent that such a test would complement the written regulatory examinations and the testing 
of additional subject material in a performance context would improve assurances of overall 
competence.

The knowledge aspect would continue to be tested on the written examinations while areas like 
diagnostic capability, decision making skills, panel skills, procedural familiarity, and the practical 
application of knowledge, that was difficult if not impossible to do within the constraints of the 
written test, could now be tested in the simulator. The utilities themselves were enthusiastic to 
begin simulator-based testing as they felt that many written type examination questions had placed 
difficult requirements on the candidate to "memorize" and write out long procedures and describe 
plant evolutions. Like the regulatoiy agency they felt the latter would best be demonstrated by the 
candidates through manipulations of panel controls and other positional responses while 
addressing a series of malfunctions in the simulator environment.

Developm ent of a Regulatory Simulator-Based Test

In 1991 the AECB initiated a joint venture that involved consultation with the utilities in order to 
develop a practical and effective testing methodology for the simulator environment. A working 
group was formed consisting of representatives from each of the utilities in Canada and members 
of the Operator Certification Division of the AECB. The group met regularly over a two-year 
period and developed a prototype testing methodology that has been refined and is in use today.
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The cornerstone to the simulator-based evaluations was the establishment of Generic Performance 
Expectations to be accounted for in each step of a detailed Examiner Guide employed by the 
examiners to assess each candidate’s performance. The workgroup divided the Generic 
Performance Expectations originally into eight Competency Areas. The Expectations were later 
refined and restructured into the five that exist today. Each Competency Area consists of several 
discrete Generic Performance Expectations that define the expectations of CRO and SS candidates 
during simulator-based examinations. Although a formal job and task analysis was not performed, 
the generic expectations resulted from what was already documented in existing station 
documentation, and other expectations agreed to by both the utility and regulatory bodies.

The five Competency Areas containing the Generic Performance Expectations for both CRO and 
SS candidates are:
- Monitoring

Actions W ithout Reference to Procedures 
Diagnosis and Decision Making 
Procedural Compliance 
Communication and Crew Interaction Skills.

Each discrete step in the Examiner Guide was assigned a Generic Performance Expectation and 
after much research and deliberation a pass mark was set at 80% for each Competency Area. It 
became apparent during the development of the methodology that some candidate errors should rate 
more than the loss of a single credit in the evaluation phase. To account for this, the Critical and 
Significant Error concept was introduced. Candidates making errors conforming with the 
definitions for these types o f errors would be penalized. Incurring a single Critical Error, or 
multiple Significant Errors, would mean failure, regardless of the mark achieved by Competency 
A rea assessment.

Im provem ents due to the Introduction of Regulatory Sim ulator-Based Testing

As discussed earlier, the advent of the full-scope simulator allowed for testing in areas that were 
previously difficult, or perhaps impossible with written examinations. For the first time, the 
development of the Competency Areas allowed the regulators to focus on important performance 
functions of the CRO and SS. Separate Generic Performance Expectations were developed for 
CRO, and SS candidates and modifications to the methodology were made to cater to the different 
functional responsibilities o f the two positions.

Even though stations already possessed documentation detailing station performance expectations 
for CROs and SSs, it wasn’t until regulatory simulator-based testing was instituted that these were 
formally challenged for their completeness, accuracy and clarity. In many instances the documents 
were vague and open to interpretation. Not all expectations were documented. Many fell in the 
"operator skills" category and were passed orally to candidates during on-the-job training. Queries 
by the regulator forced the utilities to review, better define and docum ent all of their expectations.

M onitoring

M ost station operating procedures give the minimum steps necessary to complete an operation, or a 
series of operations. W hen it came to things like the checks and monitoring that w ere required to 
complete a step of a procedure the expectations were often found to be unclear. Questions arose 
like: When equipment was started what pre-start and confirmation checks would be carried out? 
W hat checks should be done of indicating lights, amp meters, process fluctuations? And once in 
placed service, what parameters should be checked to ensure normal operation? Should bearing 
and cooling water temperatures, flow, pressure, and levels be checked to ensure normal operation?
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Other issues that arose in the development of the methodology addressed Critical Safety Parameter 
Monitoring during upset conditions, and clarification of the responsibilities of the individual crew 
member carrying out this monitoring and any other independent monitoring. Simulator testing 
challenged utility expectations and stations had to define what the "operator skills" were in order to 
set standards for them.

Actions without reference to Procedures

Stations were forced to identify the initial actions that were expected of the control room staff in 
response to an upset before the staff obtained and accessed relevant procedures. For some, this 
resulted in the clarification and documentation of the checks expected while for others, new 
procedures were written for main control staff to respond in a generic sense to unit perturbations. 
Some stations developed so-called, Power Reduction Action Guides to be used at the onset of an 
upset in order to standardize the approach to an upset by all crew members. Some stations defined 
a limited but specific number of checks and actions that had to be carried out before obtaining and 
following the relevant procedure.

Diagnosis and Decision M aking

This Competency Area was developed primarily for assessing the candidate’s ability to diagnose 
the problem and come to a decision as to how to deal with it, recognizing that it is sometimes very 
difficult to say with complete certainty that the candidate knows what the problem is. Many times, 
credit is given for diagnosis and decision-making skills based on the actions taken by the 
candidate. For instance, the procedure the candidate obtains or instructs- control personnel to 
follow can indirectly demonstrate what the candidate believes to be the problem. This is evidently 
one of the most important competency areas because if the event cannot be properly diagnosed then 
the chances of addressing the event effectively is diminished. For this reason, great emphasis has 
been placed on this aspect of the training and on which parameters and system conditions should 
be restored even in the event the upset cannot be completely diagnosed.

Procedural Compliance

The most notable improvement was seen in the area of station operating procedures. Because the 
focus was on procedural compliance more so than ever before, "blind compliance" with procedures 
in the simulator soon detected deficiencies in many of them. Procedures were revised to correct 
observed deficiencies and still others were reviewed to determine if sim ilar deficiencies existed in 
them as well. Clearly, not all procedures are alike. Some, like Abnormal Incident Manuals 
demand verbatim compliance while others are administrative in nature and contain general 
instructions which must applied appropriately by the proper authority to suit the situation at hand. 
Stations were forced to revisit their CRO and SS performance expectations to determine which 
procedures required verbatim compliance and which necessitated lesser degrees of compliance.
The level of compliance associated with each type of procedure had to be clearly documented.

Communication and Crew Interaction

Communication and crew interaction skills are typical examples o f skills that were not testable in 
written examinations. Improper or poor communication skills can lead to misinformation and 
serious operator error. Communication standards had to be improved and standards set for the 
information that should be communicated from one member of the crew to another. The need for 
clear, accurate communication had to be documented to ensure that the message given was the one 
received. Standards were created that called for the use o f an exact description or unique station 
identifier code for equipment. Use of repeat-back to ensure that a message was received correctly, 
was instituted and practiced. From the SS viewpoint special emphasis was place on the monitoring
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of crew response during a transient to ensure a standard approach from crew to crew, and to gain 
assurance that the upset was being handled in a logical and consistent way.

C on clu sion

It was originally expected that the biggest benefit of introducing regulatory simulator-based 
examination o f  CROs and SSs in Canada would be an increase in the overall assurance of the 
competency o f candidates before granting them formal authorization for their positions. The 
unexpected benefit was that the whole process has allowed for the constructive review of areas not 
previously exam ined in depth and this, among other things, has resulted in improvements in the 
quality of station documentation. Utility standards are now under continuous review and in some 
cases are being documented for the first time. Previously documented station expectations are 
being revised for clarity and completeness resulting in improved and consistent application at the 
station. Procedures are being upgraded and improved performance expectations statements are 
being implemented in the continuing training programs of authorized individuals. Although more 
needs to be done, it is readily apparent that the introduction of simulator-based examinations has 
helped to effect improvements in licensee practices going beyond the preparation o f their staff to 
occupy senior positions in the station main control rooms.


