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Abstract In this work, we analyzed an electrical sequence competency element in various job areas
related to performance criteria, knowledge, and skill using the National Competency Standards (NCS).
From this analysis, we developed a learning trainer to reduce the probation period for the excellent
performance of the electrical sequence job. We organized part and program modules based on seven
competency elements related to the electrical sequence work among 12,848 NCS competency elements
to develop the learning trainers. The learning trainer for the electrical sequence is based on a solid
aluminum profile. It consisted of 5 modules, namely the power module, control module, sensor module,
motor module, control switch and pilot lamp module, and the number of parts was 44, 47, 23, 1, and
28, respectively. All parts were connected to one-touch terminal blocks and to not use banana plugs.
It is also possible to input the photo sensor input and apply a solid-state relay. The learning trainer was

organized to perform 15 programs with three performance levels.

Keywords : National Competency Standards (NCS), Electrical Sequence, Learning Program, Aluminum
Profile, Control Module
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Table 1. Competency to apply an electrical sequence

Specification number Competency name

Metal-material manufacturing
equipment electrical analysis control
diagram reading

1601020703_16v1

Metal-material manufacturing
equipment control system
maintenance

1601020717_16v1

Power motor sequence control circuit
maintenance

1901060331_19v1

1901060323_16v1 Protection relay maintenance

Switching board sequence control
circuit maintenance

1901060330_19v1

1901080411_20v3
1901080301_16v3

sequence circuit control maintenance

Auto control system analysis
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Fig. 1. Plate for electrical sequence learning (a)
power sequence module, (b) control
sequence module, (c) sensor and motor
sequence module, (d) control switch and
pilot lamp module.
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Table 2. The lists of base plate for electrical sequence

learning.

Parts Spec. Num.
2020 Al profile 20mm x 20mm 2
2040 Al profile 20mm x40mm 13
Profile bracket M4 26

End cap 20%20 black 4
Din rail 35mm, Imm 1
259 switch box 4 hole, metal 2
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Fig. 2. Wiring connection method (a) as is banana
plug (b) to be one touch terminal.
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Fig. 3. Parts placement for electrical sequence learning
(a) power sequence module, (b) control
sequence module, (c) sensor module, (d)
motor module, (e) control switch module, (f)
pilot lamp and buzzer module.
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Table 3. The list of parts for electrical sequence

learning.
Module Parts Spec. Num
Power switch ON/OFF 1
. 3 phase
Magnetic contractor 220V, 2a2b 1
Power Circuit breaker 30A 1
Power suppl Input 220VAC 1
PPy Output 24VDC
. 4pin
Terminal block Green and Red 40
Relay 14pin, 24VDC 6
Relay terminal 14pin 6
Timer 14pin, 24VDC 2
Control
Counter 8pin, 4digit 12VDC| 1
Solid state relay 24VDC, 300VAC 2
Terminal block 4pin, Grey 30
Photo sensor Transmission 7pin 1
Photo sensor Diffusion .reﬂection 1
5pin
Sensor it
Proximity sensor Cap acm.e s ype 1
3pin
Terminal block 4pin, Grey, blue, 22
green, red
Motor DC motor 24VDC 1
Push button Switch lalb, Red, green, 3
yellow
Control Emergency OFF lalb 1
switch and Pilot lamp 24VDC, Red, green, 3
Pilot lamp yellow
Buzzer 24VDC 1
Terminal block 3pin, Grey 20
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Fig. 4. Component wiring for electrical sequence
learning.
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Table 4. The list of programs for electrical sequence

learning
Step Title Module | Level
1 AC Power self holding circuit Power Low
2 Pilot lamp ON CerLU‘t using a push Control Low
button switch
Logic circuit configuration for AND,
3 OR, NOT Control Low
Logic circuit configuration for
4 NAND. NOR Control Low

5 Self }}oldmg circuit Control Low
using a relay

6 Motor fPrwarc.l and reverse z.notlon Control Middle
using a interlock circuit Motor

7 Motor motion using a timer Control Middle
Motor

3 Pilot lamp OI\{/OFF/f.hcker operation| Control Middle
using a timer Lamp

9 Counter application .01rcu1t from Control Middle
photo sensor input Sensor

10 Counter ap'pl}catlon cxr?unt from a | Control Middle
proximity sensor input Sensor

Auto and manual motor operation | Control .

1 with PB switch Motor Middle
12 Lamp and buzzer op.eratlon Control Middle
from photo senor input Sensor

Motor forward and reverse motion | Control .
13 . . High
using a timer Motor
Emergency stop application circuit .
14 with EMO Control | High
5 Motor forward and reverse operation| Control Hieh
with solid state relay Motor g
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