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Recently, the nuclear power industry has been facing challenges
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Problems in Nuclear Training:

Demographic shift due to retiring workforce increases pressure on knowledge
transfer

Cost cutting has reduced resources per learner without making the learning
process more efficient

GoPro video tutorials have been attempted but have failed to be implemented
at scale and/or are of unusable quality

VR/AR technologies do not yet have a compelling business case for improving
nuclear training

Classroom training is resource intensive

Past Advanced Training Research:

INL Advanced Training Research has confirmed a strong business case for
modernizing training methods, and learners will benefit from an accessible
knowledge base and digitized training resources

INPQ’s Proficiency (24-001) guidelines encourage organizational leaders to
embrace innovation in training technology to increase individual proficiency,
which will especially benefit inexperienced workers in training



https://inldigitallibrary.inl.gov/sites/sti/sti/Sort_64103.pdf

LIGHT WATER

LWRSL). sismasury— Past Research on Application of Advanced Training Technology

Work Reduction
Opportunity 2338 s s s |
il ’H ’ I s

in Detail 7-9 Operations Training

¢ TITITIITIY

9-13 Technical and General Training Initial Cost for digital simulator, training
modules, software, digital documents, and
Advanced
Tesfiniing & VR/AR hardware Probability of achieving a
positive net present value
Technologyl 0-2 Training Records

$170k - S360k per year
l 16-24 Harvestable FTE Ongoing Costs 87%

K resources j \ /
3 4 M + 340k estimated harvestable annual cost savings by implementing
. — Advanced Training Technology WRO

(Verification Partner)

Xcel Energy [

1. Based on analysis conducted and reported in INL/RPT-22-68671
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Convert Accredited Identify Benefits Identify Constraints Estimate Benefits
Training Course for Instructors and and Risks of Scaling Advanced
PowerPoint into Leaners for topic Training to other

Advanced Training selected topics and/or

Format across industry
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What is the best training course to highlight the benefits of a modernized CBT? The project team
decided on the following criteria:

Broad applicability to the industry Challenging to learn

Westinghouse DS 480V

Significant instructor and learner

Mastered by few workload

The general overview initial training class for the Westinghouse DS 480V circuit breaker was chosen,
as it is representative of the average class and therefore would help estimate the total workload
reduction of converting all courses in the curriculum.
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Team Participants

Zach Spielman
Human Factors
Research Lead

Jason Remer (ION)
Project Sponsor

Brad Conner

* Advise direction

* Review work products

* Support development of work
products

Project Lead

* Training Director
* Innovation

e IT

* Instructors

EPRI/INPO
Validated accuracy of advanced
training Utility
Validated length of time for

training
Provided feedback on advanced
training work products
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This example shows screenshots of the Pole Shaft Overtoggle Test Pole Shaft Overtoggle Test

Video tutorial for the overtoggle test on
the left and the current accredited
PowerPoint slides on the right. Key
features of the modernized CBT are
shown, such as:

Pole Shaft Overtoggle Test DS-206 Contact Air Gap Inspection

r

—
-
Bola
¥
3

* Magnification
* Different Camera Angles
® Visual Cues
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Question

01/03

What is a potential negative consequence of the Actuating Lever, not returning to ~30°,

during the Cell Switch inspection? Select the best answer.

These examples shows screenshots of the visual aids used in the
advanced training work products below and shows a behavioral
qguestion from the modernized CBT to the right.

The breaker could indicate that it is still in-position, even when
removed from the cubicle

The breaker cubicle will remain energized, creating a shock hazard

The breaker cubicle cannot be closed after the breaker is removed. This
is due to a built-in safety function which prevents potential safety
hazards from occurring in the event of equipment failure.
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These examples show a GIF of the detailed technique conveyed in the oLl
CBT, z?\s well as a sFreer.wshot. showing the chaptereq organization video el oo
tutorials. On the right is a view of how the modernized CBT works on a Type DS Circuit Breakers
smartphone, and the modernized CBT works on any smartphone or g

laptop and adjusts the scale for perfect UX.

' Racking the Westinghouse Type DS Circuit Breaker \ Learn all about the Westinghouse Type DS
] merra

[ Circuit Breakers
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General Safety Precautions

General Information
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https://rise.articulate.com/share/LGXpX0p2WegjPma2rx1Qy3xT_lDMhElj
https://vimeo.com/942103315/3d2a34d485?share=copy
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Current state of chosen training course:

The initial maintenance class in this project currently has a duration of 10 hours in a classroom and
is held once every 3 years. Each instructor teaches 8 learners using a PowerPoint presentation,
with which the learners study and memorize the class content.

Future state using the modernized CBT:

* Took learners between 65-75 minutes to complete modernized CBT

® Classroom Delivery Duration(10h) / modernized CBT Duration(1.25h) = 8:1

® Learners reported improved understanding after completing the modernized CBT

® Instructors reported modernized CBT was effective for knowledge transfer

® Support was expressed for replacing low-value class time with modernized CBT

® Instructors reported CBT was often more engaging and detailed than classroom instruction

®* Neither learners nor instructors saw issues with the CBT as supplemental content, and it had no
drawbacks for learner understanding
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- - Maintenance Training Courses

Current Hours

Electrical(29 Courses) I1&C(22 Courses)

Instructor hours Instructor hours

Instructor hours 38

Learner hours 1440

General Maintenance(4 Courses)

Instructor hours 35

Learner hours 2400 Learner hours 300

Mechanical(15 Courses)

Instructor hours 72

Instructor hours 9

Learner hours 280 Learner hours 72

Learner hours 576

Annual Totals (current)

Instructor hours 587 Instructor hours

ANNUAL WORKLOAD SAVINGS:
Instructor: 512
Learners: 4,114

Learner hours 4696 Learner hours

Potential Benefits of Applying Advanced Training to Other Initial

Future Hours

Instructor hours 23

Learner hours 175

Instructor hours 5

Learner hours 35

75
582
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Scaling workload reduction opportunities to the nuclear power industry

To understand how sharing modernized CBTs could benefit the entire nuclear power industry, imagine a scenario where every NPP in the United States uses a
Westinghouse DS 480V circuit breaker and teaches the same class as the reference plant.

Reference Plant Annual Hours (Westinghouse DS
480V classroom course only)

Instructor hours 3.3 Instructor hours 178.2

Learner hours 26.6 Learner hours 1436.4

: !

Reference Plant Annual Hours (Westinghouse DS

480V Modernized CBT course only)

Instructor hours <.5 Instructor hours 22.3

Learner hours 3.3 Learner hours 179.6

An advanced training module can be developed once but can be distributed unlimitedly and requires virtually no workload after
created. This example only covers the hourly reduction for a singular type of course, but if this process became widespread for most
courses at all plants, the nuclear power industry would jointly reap the benefits from the reduced training workload.
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Q: Was this effective Knowledge Transfer?
Experienced SME: Yes. The use of video vs. a PowerPoint. You just get more out of it.
Junior SME: The natural conversations were a big value add.

Q: Do you think you would be able to make this kind of content, if you were trained on how to make it?
Experienced SME: Yes. After doing it a few times, | believe we could make a go of it here, with some help.
Junior SME : Yes, | definitely think we could.

Q: Can you describe what it was like producing this type of content? For example, was it difficult or natural?
Experienced SME: At first, we weren’t sure how everything would go. Once we got into it, Junior SME and | got comfortable and got into a groove. We
forgot about the cameras and just did our thing.
Junior SME : Once we saw the first clip, we understood it. We relaxed and it took a lot of pressure off. We didn’t have to ACT...we could just be
ourselves.
Q: Is this media-based approach, a valuable tool in the training toolkit?
Experienced SME: | agree with all of what Junior SME said. | think it brings a whole lot more than just sitting in the
classroom, half-asleep.
Junior SME : Yes, it is very beneficial. It’s hard to explain certain tasks, but with a video, they could see it. Fundamentals
and basics are a really good fit for CBTs.

Would you recommend to include video and CBTs as a way to replace low-value classroom time:
Experienced SME: I'm all for it.
Junior SME: It’s going to be situational based. This is what people like to do. They like to watch on their phone. This is way more engaging
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