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Table 1 Switchgear Maintenance Competency Analysis Table

Function System Process Task Knowledge Skill Risk
22kV Planning Plan Setup Data Collection Concerning Data Data Finding Inefficient Plan
Switchgear
Maintenance | Process Substation Location Route Decision

Analyze and Plan

Dispatching System
Configuration

Planning Step

Maintenance Process

Evaluate Plan

Goal and Constrain

Decision Making

Meeting Presentation
Preparation Inventory Equipment, spare part Availability Equipment High Cost
Management Checking
Inventory System SAP : Material
Management System
Usage
Equipment Acquire and
Procurement
Coordination Related Party Coordinated with other Time lost
party
Maintenance Maintenance Process Wor
Form Preparation
Maintenance | Safety System check Switchgear System Safety Checking Poor Safety
Operation Safety in Switchgear
Operation
Annunciation and Annunciator and
Indicator Dispatching Status
Checking
Operation Disassembly Switchgear Mechanism Switchgear disassembly Miss operation and
Compartment process damage the
switchgear
Truck out/in Switchgear Compartment | Tool and Instrument Usage | Damage the
service switchgear

Operation with Switchgear
Step

a|qel sIsAjeur Aousradwod sdueusurew Jeabynims
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Table 1 Switchgear Maintenance Competency Analysis Table

Function System Process Task Knowledge Skill Risk
Understanding in Mechanism
Normal and Damage
Maintenance | Inspection Equipment Visual Check Wrong decision
Miss operation and
Cleansing and Mechanism Lubrication and damage the
Operation Lubrication Switchgear Component Cleansing Process switchgear
Measuring Measuring Instrument Measuring Instrument Damage the
Measuring Instrument Setup | Knowledge Arrangement instrument
Not safety
Availability Check Miss value record
Measuring Switchgear Parameter
Process Measuring Method and Step Measuring Instrument Usage Miss value record
Value Reading and Record
Safety Clearance Not safety
Corrective Diagnostic Cause of Damage Cause Assumption Wrong decision
Maintenance Damage Finding Visual Check
Damage Assumption Inspection
Know how to correct the
Correction equipment Decision Making Wrong decision
Data Cannot assess the
Monitoring | Analysis Analysis Switchgear Parameter condition
Condition Assessment Norm Value Value Observation Wrong assessment
Compare the present value with
Assessment Historical Data historical case

Maintenance
Decision

Long time to find

Case Study the solution
Organization Regulation Wrong decision
Dispatching Condition Risk Assessment High Risk

Maintenance Method

Decision




APPENDIX B

Example Pictures of Protocol Analysis Process
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APPENDIX C

Proposed Substation Maintenance Competency

Table 2 Proposed Substation Maintenance Competency

No Competency Name Description
Cl1l | Planning Ability to do the maintenance plan by considering
the concern information such as substation location,
relevance resource, notification of equipment
problem etc.
C2 | Coordination Ability to coordinate the concerning party to
complete the job.
C3 | Maintenance Ability to operate the maintenance process
Operation
C4 | Measuring Ability to use the instrument and measure the
importance parameter of the switchgear
C5 | Equipment Ability to find the cause of problem and able to fix
Correction that damage
C6 | Assessment Analysis | Ability to analyze the information which collect

between maintenance process and able to assess the

condition of the switchgear
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APPENDIX D

The Result of Important Competency Survey

Table 3 The Result of Important Competency Survey

Competency Average Importance Rating
Planning 4.33
Coordination 4.50
Preventive 4.50
Measuring 4.58
Corrective 4.67
Monitoring 4.00
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APPENDIX E

The capability classification level placement questions
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APPENDIX F
Placement and Pretest: Level 1

Placement Scenario
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APPENDIX G
Placement and Pretest: Level 2 and 3

Placement Scenario
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APPENDIX H

Game: Newcomer Level

Level 0
Introduction to 22kV Switchgear

Maintenance
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APPENDIX 1
The example picture of game prototype testing
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APPENDIX J
The EGameFlow Survey

EXPEriENCe (YEAIS).....c.iiieiieieeieeieeieeiiens creesieeiesieesieanies aeveesveeseens

Switchgear Maintenance EXperience...........cccoceevveevevvevieeveeneenne.

Educational Background...........c.cccoevveveeieiieiecieceee e

Part 1
Poor | Fair | Average | Good | Excellent

Most of the gaming activities are related to | 1 2 3 4 5
the learning task
No distraction from the task is highlighted 1 2 3 4 5
Generally speaking, | can remain 1 2 3 4 5
concentrated in the game
I am not distracted from tasks that the 1 2 3 4 5
player should concentrate on
I am not burdened with tasks that seem 1 2 3 4 5
unrelated
Workload in the game is adequate 1 2 8 4 5
Overall game goals were presented in the 1 2 3 4 5
beginning of the game
Overall game goals were presented clearly 1 2 3 4 5
Intermediate goals were presented in the 1 2 3 4 5
beginning of each scene
Intermediate goals were presented clearly 1 2 3 4 5
I receive feedback on my progress in the 1 2 3 4 5

game
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Poor | Fair | Average | Good | Excellent
I receive immediate feedback on my 1 2 3 4 5
actions
I am notified of new tasks immediately 1 2 3 4 5
I am notified of new events immediately 1 2 3 4 5
| receive information on my success (or 1 2 3 4 5
failure) of intermediate goals immediately
The game provides ‘‘hints” in text that 1 2 3 4 5
help me overcome the challenges
The game provides video or audio 1 2 3 4 5
auxiliaries that help me overcome the
challenges
The difficulty of challenges increaseasmy | 1 2 3 4 5
skills improved
The game provides new challenges with 1 2 3 4 5
an appropriate pacing
The game provides different levels of 1 2 3 4 5
challenges that tailor to different player
| feel a sense of control and impact over 1 2 3 4 5
the game
I know next step in the game 1 2 3 4 5
| forget about time passing while playing 1 2 3 4 5
the game
I become unaware of my surroundings 1 2 3 4 5
while playing the game
| temporarily forget worries about 1 2 3 4 5
everyday life while playing the game
| experience an altered sense of time 1 2 3 4 5
I can become involved in the game 1 2 3 4 5
| feel emotionally involved in the game 1 2 3 4 5
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Poor | Fair | Average | Good | Excellent
| feel viscerally involved in the game 1 2 3 4 5
The game increases my knowledge 1 2 3 4 5
I catch the basic ideas of the knowledge 1 2 3 4 5
taught
I try to apply the knowledge in the game 1 2 3 4 5
The game motivates the player to integrate 1 2 3 4 5
the knowledge taught
| want to know more about the knowledge 1 2 3 4 5
taught

Part 2

Poor | Fair | Average | Good | Excellent
Concentration: Game make you 1 2 3 4 5
concentrate in learning better than
traditional training
Goal Clarify: Game provide the 1 2 3 4 5
development objective better than
traditional training
Feedback: Game provide appropriate 1 2 3 4 5
feedback better than traditional training
Challenge: Game can motivate and 1 2 3 4 5
challenge than traditional training
Immersion: Game can immerge you in 1 2 3 4 5
learning contents better than traditional
training
Knowledge Improvement: Game can 1 2 3 4 5

improve your knowledge better than
traditional training
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APPENDIX K
The Example of Knowledge Map
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