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The requirements for the seismic design of nuclear power plants have changed significantly
from the early 1960s to the present. Due to the extent of the changes in seismic design
requirements and a concern about the seismic adequacy of equipment in older operating
plants, the Nuclear Regulatory Commission (NRC) issued Unresolved Safety Issue (USI)
A-46, "Seismic Qualification of Equipment in Operating Nuclear Plants," in December 1980.
The purpose of USI A-46 is to verify the seismic adequacy of essential equipment in
operating plants which have not been qualified in accordance with the more recent criteria.

In response to USI A-46, a group of affected electric utilities formed the Seismic Qualification
Utility Group (SQUG) in January 1982 to develop a practical method of verifying seismic
adequacy of installed equipment with particular emphasis on anchorage. SQUG and its
contractors, with the support of the Electric Power Research Institute (EPRI), developed
procedures, criteria, and data to apply actual experience on the performance of equipment
during earthquakes and shake table tests to verify the seismic adequacy of similar equipment in
nuclear power plants. The Generic Implementation Procedure (GIP) is the primary document
developed by SQUG to provide technical guidance on the use of experience data for the seismic
verification of equipment in individual plants. The GIP includes provisions for selecting the
equipment to be evaluated; performing the seismic evaluation of selected mechanical and
electrical equipment, including passive devices such as tanks, heat exchangers
and cable trays; and evaluating equipment anchorage. Performing evaluations of relays is
also covered in the GIP. The USNRC has accepted the SQUG methodology by issuance
of a Safety Evaluation Report (SER) in May, 1992 as a means to respond to USI A-46 and
as a means to verify the seismic adequacy of replacements and modifications to equipment
selected for evaluation in the future.

The GIP requires that the individuals who use the methodology successfully complete a SQUG
approved training program on the seismic evaluation of nuclear power plant equipment. Due
to this requirement, SQUG developed a training program delineating the correct application
of the SQUG methodology using experience data and sound engineering judgement.
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DEVELOPMENT OF THE TRAINING PROGRAM

A systematic design process similar to that used by nuclear utilities in the development of the
Institute of Nuclear Power Operations (INPO) accredited training programs was adapted for use
in the SQUG program. The steps employed by SQUG include:

o Analysis of training requirements, commonly referred to as a needs analysis;
o Preliminary design of the program content, including a task analysis, the

development of training objectives, and the development of an outline;
o The selection of the program delivery method;
o The development of training materials and testing materials;
o Adaptation of the training materials to the selected delivery method; and
o Conduct of the training.

Each of these steps is discussed in more detail in the following paragraphs.

Needs Analysis

The needs analysis for the SQUG training program included two tasks: an analysis of the
training audience and an analysis of programmatic issues such as training program admission
requirements, testing requirements and trainee certification.

The target training audience was analyzed for both short-term training for resolution of USI
A-46 and long-term training for later use of the SQUG methodology for replacements and
modifications. This was accomplished by polling the SQUG members by questionnaire.

It was determined that to train sufficient engineers to resolve USI A-46 would involve an
audience of at least 300 utility engineers located throughout the country. The majority of the
SQUG member utilities intended to use their own personnel to resolve USI A-46, however,
many members planned to supplement their staffs with consultants or architect-engineers who
also would require training.

SQUG members reported that the utility engineers attending the training have an average of
12 years general engineering experience including an average of nearly 7 years seismic
engineering experience. All engineers have degrees. More than half of the trainees have civil
engineering degrees, approximately one-third have mechanical engineering degrees, and the
remainder have electrical engineering degrees or degrees in other related disciplines.

SQUG member utilities overwhelmingly intend to use the SQUG methodology in the long-term
for replacements and modifications and therefore would need training to be available
for the long term.
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Program Content

To begin the preliminary design of the program content, a task analysis was prepared which
lists all tasks that must be performed to complete the training for the GIP. The task analysis,
and consequently the entire training program, were divided into two areas: (1) Seismic
Walkdown and (2) Equipment Selection and Relay Evaluation.

Training objectives for the courses were then defined. Training objectives are statements of
what the trainee should be able to do at the completion of the course. To define these
objectives, each task in the task analysis was evaluated to determine the skills and knowledge
required to perform the task. The skills and knowledge required were compared to the
knowledge levels of the incoming trainees. The material which must be taught in the course is
the difference between the required knowledge and the Inowledge of the incoming trainee.

Using the training objectives, training course outlines for a Seismic Walkdown training course
and for the course on Equipment Selection and Relay Evaluation were drafted. The course
content definition was reviewed by training personnel from SQUG member training
departments.

Delivery Method Selection

The delivery methods under consideration for the SQUG training program were self-
instructional media, including computer-based interactive videodisc (IVD) and videotape
options; classroom instruction; and some combination of these.

Walkdown Training. In order to select a delivery method for the SQUG Walkdown training
course, it was necessary to first examine the important criteria which govern the selection.
These selection criteria are as follows:

o Needs of the Course as defined in the Needs Analysis. This includes such
considerations as the following:

Number of Trainees: The SQUG members intend to train at least
300 utility engineers in the short term for the resolution of USIA-46.
This does not generally include any consultants hired by SQUG
members to assist in the resolution of USI A-46 or any others
tangentially involved with the process who may desire training in the
SQUG methodology.
Long-Term Use of the SQUG Methodology: The SQUG members
intend to use the SQUG methodology in the long term for seismic
qualification of replacements and modifications. With this long term
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use of the SQUG procedure, a majority of the SQUG members
expressed a desire for long term availability of training. Long-term
training availability is also necessary to accommodate normal turnover
and reassignment of utility personnel.

Availability of Instructors: It is difficult to ensure the availability of the
SQUG consultants as instructors over the extended period that the
needs analysis indicates training is required.

o Most Effective Means to Convey the Course Material as Defined in the
Course Outline.

o Cost to Develop and Deliver the Training Course,

o Schedule for the Development of the Training Course.

Each of the delivery methods evaluated is considered adequate to provide the SQUG training.
The selection of a single method, then, relied on the priority of the selection criteria.
In order to meet the needs of the course as listed above, it was clear that some method of
prepackaging the training was necessary. That is, it was necessary to employ one of the self-
instructional delivery methods. Considering the high, and possibly uncertain, development cost
and schedule of interactive videodisc training, a video-based course with a workbook
was selected. Further, a computer-management feature was chosen along with the videotapes
for the added benefits of accountability, automated testing, increased variety, and capability
to provide corrective feedback, for a relatively insignificant increase in cost.

Equipment Selection and Relay Evaluation Training. The same four selection criteria listed
above for Walkdown training were used to select the delivery method for the Equipment
Selection and Relay Evaluation training. However, the needs of this course were and are
significantly different.

o Number of Trainees: No more than 200 trainees are expected to attend this
training.

o Long-Term Requirements: There are no significant long-term requirements for
this training course. In fact, the last course planned was given earlier this year.

o Availability of Instructors: Since this course was a relatively short course
to be given for a relatively short time, it was not difficult to schedule
instructors.

Based on these needs and the fact that a key element of the course content is a workshop,
classroom training was selected as the delivery method.
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Technical and Testing Materials

The next step in the development of the training program is the preparation of the technical
training and testing materials.

Technical Materials. The technical training materials for the program were prepared primarily
by technical experts, referred to as subject matter experts or SMEs, following the outline and
training oobjectives. Preparation of these materials included both the development of visual
materials and accompanying audio. This was done interactively with training experts to ensure
that the resulting course was instructionally sound.

Testing Materials. Test questions were given throughout and at the completion of training in
order to provide feedback both to the student and to the training developers, the SMEs.
The test items were prepared as a cooperative effort between SMEs and other training
consultants. After the tests were prepared, they were validated by statistically analyzing the
results of one or more trial administrations.

Adaptation and Implementation

The final steps in the development of the SQUG training program were adaptations of the
training to the selected delivery method and subsequent implementation.

When the technical training materials and testing materials for the Walkdown training were
completed, they were adapted to the videotape and workbook media.
When the WalkdownTraining Course is completed, and that completion is imminent, the Course
will be distributed to the SQUG members for implementation. The implementation process will
include at least one trial training session during which the Course will be reviewed and revised
as necessary.
Ultimately, implementation will consist of training sessions without need for revision except to
incorporate new earthquake or new testing experience data.

The technical training materials for the Equipment Selection and Relay Evaluation training are
complete and have been complete for some time. The materials were adapted to the classroom
medium. To date, the course has been presented at least seven times. Revisions to the course
were incorporated as appropriate to improve presentation techniques and facilitate interest for
the student.
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PROGRAM STATUS

The status of the overall SQUG program, including the training development effort, is provided
in the following paragraphs.

The GIP

The final GIP (Revision 2) is complete. It includes all necessary technical criteria and
guidelines, as well as licensing provisions accepted by the USNRC or caveatted in the SSER
issued in May, 1992. These caveats specify the rules by which the GIP can be applied for
future plant equipment replacements and modifications.

Training

The technical training materials and testing materials for the Walkdown course was completed
near the end of 1991. The initial training session was offered in early 1992 as a classroom
course employing stand-up lecturers. Each training session since, and there have been six (6)
more, used the same delivery method. The video-based course is nearly completed and will be
distributed to the SQUG members later this year.

Implementation

Many utilities have begun implementing the SQUG methodology by developing their lists of safe
shutdown equipment, gathering available seismic-related data and performing initial
walkdowns. Most plants expect to implement the methodology between 1993 and 1996.
Implementation dates will be plant specific and dependent on plant outage schedules and
workloads.

Summary

Resolution of USIA-46 was accomplished May, 1992 with the issuance of the SER for the
GEP, Revision 2. The implementation of the resolution for the SQUG plants will be completed
by 1996. Both the USNRC and the SQUG utilities have expended considerable resources to
effect a common understanding that the effort has been worth the price. The Training Program
developed to ensure that the efforts expended by the SQUG was indeed worth the price will be
a major contributor in the success of the implementation. All of the older nuclear power plants
in the United States now have an alternative standard to determine seismic resistance using
experience data- a standard against which they can be evaluated and found seismically adequate
to achieve and maintain a safe and reliable shutdown when subjected to strong motion
earthquakes.
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