
  

 

 

  

  

 

 

 

 

 

 

 

 

 

Competency-Based Learning Materials (CBLMs) 

on 

Certificate Course in PLC/PLC Operation 

Light Engineering Sector 

(BMET) 

 

 

 

 

 

 

 

Skills for Industry Competitiveness and Innovation Program (SICIP) 

Finance Division, Ministry of Finance 
  



1 

ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

 

ǺȅǮǚǽ ȅǵȋǳɝȅǾǢȄ 

 

 

 

ȭǩȋǵȅǼǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ ǵǔ  ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

șǑ SICIP -LE -PLC -01-G ǢǺɝȋ́ȋʔ ȭǶǾȄǤǱ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ 

(OHS) ǖԑǾȆǽǵ ʙȋȓȄǤ ǢǼȄ 

șȘ ǥ̀Ȅ 

ȚǑ SICIP -LE -PLC -02-G ϖ-ȅǵȋǳɝȅǾǱ ǳȋǽ ǢȄǩ ǢǼȄ șȘ ǥ̀Ȅ 

 

 

ȭȀʮǼ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ ǵǔ ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

șǑ SICIP -LE -PLC -01-S Ȁ֓ǩ ǖԑǾȆǽȋǵǼ ʙȋȓȄǤ  ȚȘ ǥ̀Ȅ 

 

 

ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ ǵǔ ǘǚȅǵǬ ȭǢȄǮ  ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

șǑ SICIP -LE -PLC -01-O ȭǸȅȀǢ ǘȋǽǢȅʏǢʅȄǽ ȀȄȅǢɝǬ ǸȄ͚ǸȄȓǵ ǢǼȄ țȘ ǥ̀Ȅ 

ȚǑ SICIP -LE -PLC -02-O ȅǼȋǽ ǽȅǩǢ ϤǸȁȄǼ ǢȋǼ ȮǸԋʅȅǱǢ 

ȅȀȋǢȄȋȓ̑ ȀȄȅǢɝǬ ǞǸǔ ȅǵǻȂ̆ǰ ǢȄǻɝǢǼ ǢǼȄ 

ȜȘ ǥ̀Ȅ 

țǑ SICIP -LE -PLC -03-O ǘ̃Ȅȅ͖ȓȄǽ ȭȀ̑Ǽ ǞǸǔ ǖʅȄǢӨȋȓǬǼ ǘȅ̀ȋʈǬ 

ǢǼȄ 

ȜȘ ǥ̀Ȅ 

ȜǑ SICIP -LE -PLC -04-O ǢǵȅǷǤȄȋǼǾǵȀȁ PLC  ǘǵ͗ȋǽǾǵ Ǡ 

ǠȓʅȄȅǼǔ ǸȄ͚ǸȄȓǵ ǢǼȄ 

ȞȘ ǥ̀Ȅ  

ȝǑ SICIP -LE -PLC -05-O PLC  ȭʙȄʈȄȅǺǔȋȓ ϨȄǮȄǼ ǮȄȓȄʈȄǺ 

ǸȄ͚ǸȄȓǵ ǢǼȄ 

ȞȘ ǥ̀Ȅ 

ȞǑ SICIP -LE -PLC -06-O HMI  ϤǸȁȄǼ ǢȋǼ ʙȋȀȀ ȅǹӮʅȓȄǽȄǘȋǩǾǵ 

Ȁ̩Ȅǳǵ ǢǼȄ 

țȘ ǥ̀Ȅ 

ȟǑ SICIP -LE -PLC -07-O PLC  ϤǸȁȄǼ ǢȋǼ ȅǵǚȋǺʨǢ ǞǸǔ 

ȁȄǘȋʑȄȅǽǢ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ǶȅǼǧȄǽǵȄ ǢǼȄ 

ȜȘ ǥ̀Ȅ 

ȠǑ SICIP -LE -PLC -08-O PLC  ϤǸȁȄǼ ǢȋǼ ǹʅȄȅǼȋȓǸǽ ȅʚȋǢȄȋȓȅ̑ 

ʑȄǘǹ (VFD ) ȅǵǻȂ̆ǰ ǢǼȄ 

ȚȘ ǥ̀Ȅ  
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽ 

 

 

 

 

ǺȅǮǚǽ-ș 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ȭǸȅȀǢ ǘȋǽǢȅʏǢʅȄǽ ȀȄȅǢɝǬ ǸȄ͚ǸȄȓǵ ǢǼȄ 

SICIP -LE -PLC -01-O 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ  ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǺȅǮǚǽ-ș 

 

ǺȅǮǚǽ  ȅǾȋǼȄǵȄǺǕ ȭǸȅȀǢ ǘȋǽǢȅʏǢʅȄǽ ȀȄȅǢɝǬ ǸȄ͚ǸȄȓǵ ǢǼȄ 

  

ǘǚȅǵǬ ȭǢȄǮǕ  SICIP -LE -PLC -01-O                                                    ȭǵȄȅǺǵȄǽ ǗǠȓȄǼǕ țȘ ǥˢȄǑ  

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰǕ   

Ǟǘ ǺȅǮǚȋǽ ȭǸȅȀǢ ǘȋǽǢȅʏǢʅȄǽ/ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ǸȄ͚ǸȄȓǵ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ 

ǖ̇ ɝɦ֖ ǢǼȄ ȁȋȓȋǨǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ ȮǸԋʅȅǱǢ ȅǧͥ, ʑȅȓǔ/ȅǧʔ ǞǸǔ ϥȄԑȓȄǽ ϤȄϚȄ ǢǼȄ, ǶȅǼǺȄǶ ǻ ̆ȅǧȅͥǱ ǢǼȄ, 

ȅǮȅȀ (DC) ȀȄȅǢɝǬ ǶǼȆʹȄȀ֚ȁ ǶȅǼǧȄǽǵȄ ǢǼȄ, ǞȅȀ (AC) ȀȄȅǢɝǬ ȮǱȅǼ Ǡ ǸȄ͚ǸȄȓǵ ǢǼȄ, ǞǸǔ ȅȀȋˈǽ Ǡ ȅʕ ȭǷǩ 

ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǖǶȄȋǼǬ ǢǼȄǼ ǢȄǩ ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ 

 

ȅǾǣǵ ǷǽǕ Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ ʙȅǾʹǰȄǲͫǼȄǕ 

1. ȮǸԋʅȅǱǢ ȅǧͥ, ʑȅȓǔ/ǖˆǵ ǞǸǔ ϥȄԑǻȂȄǽ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

2. ǶȅǼǺȄȋǶǼ ǻ̆ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ  

3. ȅǮȅȀ (DC) ȀȄȅǢɝǬ ǶǼȆ́Ȅͼȅǽ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄǼȋǸǑ 

4. ǞȅȀ (AC) ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄǻȂǵ ǢǼȋǱ ǶȄǼȋǸǑ  

5. ȅȀȋˈǽ ǞǸǔ ȅʕ ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǖǶȄȋǼǬ/ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄǕ 

1. ȀȄȅǢɝǬ ǮȄǻȂȄʈȄȋǺ ϤǸϘǱ ȮǸԋʅȅǱǢ ȅǧͥͼȅǽ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ȭǸȄǪȄ ȁȋȓȋǨǑ 

2. ȮǸԋʅȅǱǢ ʑȅȓǔ/ǖˆǵͼȅǽ ǱȄȋǼǼ ȀǔȋǻȄǤ ǞǸǔ Δʨ ȀǔȋǾȄǴǵ ʙȅʆǻȂȄ ǸȄ͚ǸȄǻȂȋǵǼ ǩϢ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ 

3. ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ȭǸȄǪȄ ȁȋȓȋǨǑ 

4. ǱȄȋǼǼ ǮȄǻȂȄʈȄǺ ǞǸǔ ȅ͔ϥȄʨǢͼȅǽ ȭǸȄǪȄ ȁȋȓȋǨǑ 

5. ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄǮͼȅǽ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ 

6. ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽ PLC ǖǶȄȋǼǾȋǵǼ ȅǵȅǳɝ͊ ʙȋǻȂȄǩǵȆǻȂǱȄǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ 

7. ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ȭǸȄǪȄ ȁȋȓȋǨ ǞǸǔ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨǑ 

8. PLC ȀȄȅǢɝǬ ǶǼȆ́Ȅ ǞǸǔ Δʨ ȀǔȋǾȄǴȋǵǼ ǩϢ ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽǼ ȀʪǢ ϤǸȁȄǼ ȭǸȄǪȄ ȁȋȓȋǨǑ 

9. ȅǮȅȀ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ (Resistance ) ǶȅǼǺȄǶ ǢȋǼ ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ ǢǼȄ 

ȁȋȓȋǨǑ 

10. ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄ ȁȋȓȋǨǑ  

11. ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄ ȁȋȓȋǨǑ 

12. ǞǢȅʔǱ ȀȄȅǢɝǬ (ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ) ȮǱȅǼ ǢǼȄ ȁȋȓȋǨǑ 

13. ȀȄȅǢɝǬ Ǳˬͼȅǽ ǸȄ͚ǸȄǻȂǵ ǞǸǔ ǻȄǧȄǘ ǢǼȄ ȁȋȓȋǨǑ 

14. RL ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄǻȂǵ ǢǼȄ ȁȋȓȋǨǑ 

15. RC ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄǻȂǵ ǢǼȄ ȁȋȓȋǨǑ 

16. ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ǚǶȄǳȄǵͼȅǽ Ȁǔ֜ʱ ǢǼȄ ȁȋȓȋǨǑ 

17. RLC ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄǻȂǵ ǢǼȄ ȁȋȓȋǨǑ 

18. ȭǼȋǩȄϢȄ̑ (Resonance ) ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ǸȄ͚ǸȄǻȂǵ ǢǼȄ ȁȋȓȋǨǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

19. ȅȀȋˈǽ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ  

20. ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬǼ Ȁǔ֜ʱ ǢǼȄ ǞǸǔ ǻȄǧȄǘ ǢǼȄ ȁȋȓȋǨǑ  

21. ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ȀʪǢ ͗Ȅʨɝǔ Ƕ˸ȅǱ ʙȋǻȂȄǤ ǢǼȄ ȁȋȓȋǨǑ  

22. ǖǶʨǺȄǽ ǖǶȄȋǼǾǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼȀ֙ȁ ȭǧǢ ǞǸǔ ȀǺεǻȂ ǢǼȄ ȁȋȓȋǨǑ 

23. ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬǼ ǧȄǽǵȄ ǢǼȄ ȁȋȓȋǨǑ  

24. ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǶǻɝȋǸ́ǰ ǢǼȄ ȁȋȓȋǨ ǖϖȄǹȄȅǸǢ ǖǸ͛ȄǼ ǩϢǑ  

25. ȭǺȄǬȋǼǼ ǢǺɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȄ ȁȋȓȋǨǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.ș 

 

ȅǾǣǵ Ƿǽ-ș: ȮǸԋʅȅǱǢ ȅǧͥ, ʑȅȓǔ/ǖˆǵ ǞǸǔ ϥȄԑǻȂȄǽ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȅǧȅͥǱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü ȀȄȅǢɝǬ ǮȄǻȂȄʈȄȋǺ ϤǸϘǱ ȮǸԋʅȅǱǢ ȅǧͥȀ֚ȁ  

ü ȮǸԋʅȅǱǢ ʑȅȓǔ/ǖˆǵȀ֚ȁ 

ü ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽȀ֚ȁ  

ü ǱȄȋǼǼ ǮȄǻȂȄʈȄǺ ǞǸǔ ȅ͔ϥȄʨǢȀ  

ü ȀȄǴȄǼǰ (Common) ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄǮ Ȁ֚ȁ 

 

(Ǣ) ȀȄȅǢɝǬ ǮȄǻȂȄʈȄȋǺ ϤǸϘǱ ȮǸԋʅȅǱǢ ȅǧͥȀ֚ȁǕ  

 

ȮǸԋʅȅǱǢ ȅǧͥ (Electrical Symbol): 

ȮǸԋʅȅǱǢ ȅǧͥ ȁǽ ǞǢʨ ʈȄȅǷǢʅȄǽ ȅǧͥ ǸȄ ǨȅǸ ǻȄ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǸȄ ǻȋ̆Ǽ ʙȅǱȅǵȅǴΖ ǢȋǼǑ Ǟͼȅǽ ȀȄȅǢɝǬ 

ǮȄǻȂȄʈȄǺ, ȅ͔ǺȄ ǸȄ ȮǸԋʅȅǱǢ ǶȅǼǢ̼ǵȄǼ Ǻȋϡ ϤǸϘǱ ȁǻȂ ǻȄȋǱ Ȁȁȋǩ ȭǸȄǪȄ ǻȄǻȂ ȭǻ ȭǢȄǵ ǚǶȄǳȄǵ ȭǢȄǲȄǻȂ ǞǸǔ 

ȅǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ ʙȅǱʨ ȮǸԋʅȅǱǢ ȅǧȋͥǼ ǞǢʨ ȅǵȅǳɝ͊ ǺȄȋǵ ǲȄȋǢ ǞǸǔ Ǟʨ ȀȄȅǢɝȋǬǼ ǢȄǻɝʆǺ, ȅǵǼȄǶ˭Ȅ, ǞǸǔ 

ȅǸȅǹ̏ ǚǶȄǳȄȋǵǼ ȀǔȋǻȄǤ ǞǸǔ ǢȄǻɝǢǼȆ ǖǸ͛Ȅǵ ϤȄϚȄ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ǚǳȄȁǼǰϖοǶ, ȭǼȅǩ͗ ȋǼǼ ǩϢ ǞǢʨ 

ȅǵȅǳɝ͊ ȅǧͥ, ȭǺȄǬȋǼǼ ǩϢ ǗǽȄǳȄ ȅǧͥ, ǞǸǔ ֧ǘȋǧǼ ǩϢ ǗǸȄǼ ǗǽȄǳȄ ȅǧͥ ǲȄȋǢǑ 

Ǟǘ ȅǧͥͼȅǽ ȮǸԋʅȅǱǢ ȅ͔ǺȄ ǸȄ ȀȄȅǢɝȋǬǼ ǺȄǵȅǧʔ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁǻȂ, ǻȄ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǶȅǼǢ̼ǵȄ, 

ǘǵ͗ȋǽǾǵ, ǞǸǔ Ǽ́ǰȄȋǸ́ȋǰǼ ǩϢ ͼξΖԛǰɝǑ 

 

ȮǸԋʅȅǱǢ ȅǧͥȀ֚ȁ (Electrical symbols) : 

1. Source (AC/DC)  

ǚִȀ (AC/DC) : ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ Ǿȅʱ ȀǼǸǼȄȋȁǼ ǩϢ ϤǸϘǱ ǚִȀǑ AC (ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀) ǞǸǔ 

DC (ȅǮȋǼʮ ǢȄȋǼ̀) ǚǹȓ ǴǼȋǵǼ ǾȅʱǼ ǚִȀ ǲȄǢȋǱ ǶȄȋǼǑ AC ȭǹȄȋ̵ǩ ǶȅǼǸȅǱɝǱ ȁȓ, ǻǣǵ DC ȭǱ 

ȭǹȄȋ̵ǩ ȅ͛Ǽ ǲȄȋǢǑ 

2. Resistor  

ȭǼȅǩ͗Ǽ : ǞǢʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ǸǱɝǺȄǵ ʙǸȄȁȋǢ ȀȆȅǺǱ ǢȋǼ ǞǸǔ ȮǸԋʅȅǱǢ Ǿȅʱ ȭǾȄǿǰ ǢȋǼǑ Ǟʨ 

ȀȄȅǢɝȋǬ ʙǸȄȁ ȅǵǻȂ̆ȋǰǼ ǩϢ ϤǸϘǱ ȁȓǑ 

3. Capacitor  

ǢʅȄǶȄȅȀǬǼ : ǞǢʨ ǚǶȄǳȄǵ ǻȄ ȮǸԋʅȅǱǢ ǧȄǩɝ ȭ͗ȄǼ ǢǼȋǱ ȀʹǺ ǞǸǔ ǻǣǵ ʙȋǻȂȄǩǵ ȁǻȂ Ǳǣǵ Ǟʨ ȭǨȋǮȂ 

ȭǳǻȂǑ Ǟʨ ȀȄȅǢɝȋǬ Ǿȅʱ Ȁ˗ǻȂ ǞǸǔ ȅǷ̵ȄȅǼǔ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

4. Inductor  

ǘǵǮȄʮǼ : ǞǢʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ȭǧȐνǢ ȭʹʔ ȮǱȅǼ ǢȋǼ ǞǸǔ ȮǸԋʅȅǱǢ ʙǸȄȋȁǼ ǶȅǼǸǱɝȋǵǼ ʙȅǱ 

ʙȅǱȋǼȄǴ ֩ȅ͊ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬ ȀǔȋǢǱ ȅǷ̵ȄȅǼǔ ǞǸǔ Ǿȅʱ Ȁ˗ǻȂ ǢȋǼǑ 
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5. Switches  

֧ǘǧ : Ǟʨ ǞǢʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ȀȄȅǢɝȋǬ ǸǱɝǺȄǵ ʙǸȄȁ Ǹ ̎ǸȄ ǧȄ֟ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ Ǟʨ ȀȄȅǢɝȋǬ 

ȅǸԋʅִ ʙǸȄȋȁǼ ȅǵǻȂ̆ȋǰǼ ǩϢ ϤǸϘǱ ȁǻȂǑ 

6. Relay coils  

ȅǼȋǽ Ǣǘǽ : ǞǢʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ǞǢʨ ȭǨȄǬ ʙǸȄȁ ȅǳȋǻȂ ǞǢʨ ǸǮȂ ʙǸȄȁ ȅǵǻȂ̆ǰ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

Ǟʨ ǞǢʨ ֧ǘȋǧǼ ǺȋǱȄ ǢȄǩ ǢȋǼ ǻȄ ǞǢȄȅǴǢ ȅȀǤϢȄǽ ǸȄ ȀȄȅǢɝǬ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄȋǼǑ 

7. Mag netic Contactor  

ϥȄǤȋǵʨǢ Ǣ̀ȄʮǼ : ǞǢʨ ֧ǘȅǧǔ ȅǮǹȄǘȀ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȅǸԋʅִ ȀǼǸǼȄȁȋǢ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ ǘȋǽǢȋʏȄϥȄǤȋǵǬ ϤǸȁȄǼ ǢȋǼǑ 

8. Circuit Breaker  

ȀȄȅǢɝǬ ȭʛǢȄǼ : ǞǢʨ ȅǵǼȄǶ˭Ȅ ȅǮǹȄǘȀ ǻȄ ȀȄȅǢɝȋǬ ǖȅǱȅǼʱ ȮǸԋʅȅǱǢ ʙǸȄȁ (ǠǹȄǼȋǽȄǮ) ȁȋǽ ȀȄȅǢɝǬʨ 

Ǹ ̎ǢȋǼ ȭǳȓ, ǻȄȋǱ ǖϢȄϢ ǚǶȄǳȄǵ ʹȅǱʈ͚ ǵȄ ȁǻȂǑ 

9. Timer/Counter  

ǬȄǘǺȄǼ/ǢȄǚ̀ȄǼ : ǬȄǘǺȄǼ ǞǢʨ ȅǮǹȄǘȀ ǻȄ ǞǢʨ ȅǵȅǳɝ͊ ȀǺǻȂ ǶȋǼ ȅȀǤϢȄǽ ǶȄǭȄǻȂ, ǗǼ ǢȄǚ̀ȄǼ ȅǵȅǳɝ͊ 

ǶȅǼǺȄȋǰ ȅȀǤϢȄǽ ͼȋǵ ǞǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱ ǢȄǻɝʆǺ ǧȄǽȄǻȂǑ Ǟʨ ȀǺǻȂ ǞǸǔ ǶȅǼǺȄǰ ȅǹȅ˭Ǣ ǢȄǻɝʆǺ 

ǶȅǼǧȄǽǵȄȓ ϤǸϘǱ ȁȓǑ 

10. Overload  

ǠǹȄǼȋǽȄǮ : Ǟʨ ǞǢʨ ǖǸ͛Ȅ ȭǻǣȄȋǵ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ȅǸԋʅִ ǶȅǼǺȄǰ ȅǵǴɝȄȅǼǱ ȀȆǺȄǵȄ ǨȄȅȑȋǻȂ ǻȄȓ, ǻȄ 

ȅȀȋ͗ȋǺǼ ʹȅǱ ǢǼȋǱ ǶȄȋǼǑ Ǟʨ ȀȄȅǢɝǬ ȭʛǢȄȋǼǼ ǺȄϡȋǺ ȅǵǻȂ̆ǰ ǢǼȄ ȁȓǑ 

11. Motor  

ȭǺȄǬǼ : ǞǢʨ ȮǸԋʅȅǱǢ ǻ ̆ǻȄ ȮǸԋʅȅǱǢ ǾȅʱȋǢ ǻȄȅ̆Ǣ ǾȅʱȋǱ οǶȄ̇ȅǼǱ ǢȋǼǑ Ǟʨ ȅǸȅǹ̏ ǢȄȋǩǼ ǩϢ 

ϤǸϘǱ ȁǻȂ ȭǻǺǵ ǶȄ̩ ǧȄǽȄȋǵȄ, ȭǹȅ̀ȋǽǬǼ ǧȄǽȄȋǵȄ ǘǱʅȄȅǳǑ 

12. Pump  

ǶȄ̩ : ǞǢʨ ǻ ̆ǻȄ ǱǼǽ ǸȄ ϛȄȀȋǢ ǞǢ ͛Ȅǵ ȭǲȋǢ ǖϢ ͛Ȅȋǵ ͛ȄǵȄ̇ȅǼǱ ǢȋǼǑ Ǟʨ ǩǽ ȀǼǸǼȄȁ ǸȄ 

ȅǸȅǹ̏ ǴǼȋǰǼ ǱǼǽ ǶȅǼǸȁǵ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

13. Valve  

ǹȄǽǹ : ǞǢʨ ǻ ̆ǻȄ ǱǼǽ ǸȄ ϛȄȋȀǼ ʙǸȄȁ ȅǵǻȂ̆ǰ ǢȋǼǑ Ǟʨ ȅȀȋ͗ȋǺ ʙǸȄȁȋǢ Ǹ ̎ǸȄ ǧȄ֟ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ 

14. Sensors and Actuators  

ȭȀ̑Ǽ ǞǸǔ ǖʅȄǢӨȋȓǬǼ : ȭȀ̑Ǽ ǞǢʨ ȅǮǹȄǘȀ ǻȄ ǶȅǼȋǸǾ ȭǲȋǢ Ǳϟ Ȁǔʈȁ ǢȋǼ, ȭǻǺǵ ǱȄǶǺȄʔȄ, ǗʖɝǱȄ, 

ǧȄǶ ǘǱʅȄȅǳǑ ǖʅȄǢӨȋȓǬǼ ȁǽ ǞǢʨ ǻ ̆ǻȄ ǞǢʨ ȅȀǤϢȄǽ ȭǲȋǢ ǻȄȅ̆Ǣ ǢȄǩ ǢȋǼ, ȭǻǺǵ ȭǤǬ ȭǣȄǽȄ ǸȄ Ǹ ̎

ǢǼȄǑ 
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Chart of Electrical Symbols 

 

(ǣ) ȮǸԋʅȅǱǢ ʑȅȓǔ/ǖˆǵȀ֙ȁ (Electrical drawings ): 

ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽ ȁǽ ǞǢʨ ȅǵȋǳɝȅǾǢȄ ǸȄ ǤȄǘǮ ǻȄ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ʙȋǻȂȄǩǵȆǻȂ Ǳϟ ǞǸǔ ȅǵȋǳɝǾǵȄ ʙǳȄǵ 

ǢȋǼǑ Ǟʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ, ǻ̆ǶȄȅǱ, ȀȄȅǢɝǬ ȅǮǩȄǘǵ, ǘǵ͗ȋǽǾǵ, Ǽ́ǰȄȋǸ́ǰ, ǞǸǔ ȀǺϬȄ ȀǺȄǴȄȋǵǼ Ƕ˸ȅǱ 

Ȁ̩ ȅǢɝǱ ȅǸ͚ȄȅǼǱ Ǳϟ ȀǼǸǼȄȁ ǢȋǼǑ ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽ ȅǸȋǾǿǹȄȋǸ ǢȄǻɝǢǼȆ ȁǻȂ ǻǣǵ ȭǢȄȋǵȄ ȮǸԋʅȅǱǢ 

ȅȀȋ͗Ǻ ͛ȄǶǵ ǸȄ ǼʹǰȄȋǸʹǰ ǢǼȄ ȁǻȂ, ǢȄǼǰ Ǟʨ ʙȅǱʨ ǚǶȄǳȄǵ ǸȄ ȅȀȋ͗ȋǺǼ ȀʪǢ ϤǸȁȄǼ ǞǸǔ ȀǔȋǻȄǤ Ƕ˸ȅǱ 

ȅǵǴɝȄǼȋǰ ȀȄȁȄϦ ǢȋǼǑ ǞȋǱ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ, ȮǸԋʅȅǱǢ ȭǢȄǮ ǞǸǔ ǺȄǵ, ȀȄȅǢɝȋǬǼ ǢȄǻɝʆǺ ϤȄϚȄ ǢǼȄ ȁǻȂ ǞǸǔ 

Δʨ ȀǺȄǴȄǵ ǸȄ ȀǺϬȄ ȅǧȅͥǱ ǢǼȄǼ ǩϢ ʙȋǻȂȄǩǵȆǻȂ ȅǵȋǳɝǾǵȄ ǲȄȋǢǑ 

ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽ ȀȄǴȄǼǰǱ ȅǮǩȄǘǵ ϥȄԑǻȂȄǽ, ǠǻȂȄȅǢɝǔ ϥȄԑǻȂȄǽ, ʏȄǸǽςʨǔ ϥȄԑǻȂȄǽ ǘǱʅȄȅǳ ȅǸȅǹ̏ ǴǼȋǵǼ 

ȁȋǱ ǶȄȋǼ, ǻȄ ȅǵȅǳɝ͊ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ȀȁȄǻȂǢǑ 

 

1. Layout Diagram (ȭǽǗǚǬ ǮȄǻȂȄʈȄǺ) 

ȭǽǗǚǬ ǮȄǻȂȄʈȄǺ ȁȋǽȄ ǞǢʨ ȮǸԋʅȅǱǢ ǶȅǼǢ̼ǵȄ ǻȄ ǞǢʨ ȅǵȅǳɝ͊ ͛Ȅǵ ǸȄ ȀǼ̇ȄȋǺǼ ȭǹȐȅǱǢ ǖǸ͛Ȅǵ ǞǸǔ ȮǸԋʅȅǱǢ 

ǚǶȄǳȄǵͼȅǽǼ ȀʪǢ ͛ȄǶǵ ʙǳǾɝǵ ǢȋǼǑ Ǟʨ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ȭǻǺǵ ֧ǘǧ, ֧Ǽ́Ȅ ǻ̆, ǺǬǼ ǘǱʅȄȅǳǼ ǖǸ͛Ȅǵ 

ǞǸǔ ȀǔȋǻȄǤ ȭǳǣȄǻȂǑ ȭǽǗǚǬ ǮȄǻȂȄʈȄȋǺ ȀȄǴȄǼǰǱ ǚǶȄǳȄǵͼȅǽǼ ǸȄ͚ȅǸǢ ǖǸ͛Ȅǵ ǞǸǔ ǱȄȋǳǼ Ǻȋϡ ȭǹȐȅǱǢ Ȁ̩ Ǣɝ 

ȅǧȅͥǱ ǢǼȄ ȁǻȂǑ Ǟǘ ǴǼȋǵǼ ǮȄǻȂȄʈȄǺ ̘ʅȄ̀ ǸȄ ǻȋ̆Ǽ ǘǵ͗ȋǽǾǵ ǞǸǔ Ǽ́ǰȄȋǸ́ȋǰǼ ǩϢ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ 

ǢǺͫȋǳǼȋǢ ǚǶȄǳȄǵͼȅǽǼ ȀʪǢ ǖǸ͛Ȅǵ Ȁ̩ ȋǢɝ ǩȄǵȄǻȂǑ  
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2. Schematic Diagram (ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺ) 

ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ Ǥǭǵ ǞǸǔ ǱȄǼ ȀǔȋǻȄȋǤǼ ǞǢʨ ʈȄȅǷǢȄǽ ǚǶ͛ȄǶǵȄǑ Ǟǘ ǮȄǻȂȄʈȄȋǺ 

ȮǸԋʅȅǱǢ ǚǶȄǳȄǵͼȅǽǼ ȅǧͥ ǞǸǔ ǱȄȋǳǼ ȀǔȋǻȄȋǤǼ Ƕ˸ȅǱ ȭǳǣȄȋǵȄ ȁǻȂǑ Ǟʨ ȀȄǴȄǼǰǱ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢǼȆ ǢȄǭȄȋǺȄ 

ǞǸǔ ǱȄǼ ȀǔȋǻȄȋǤǼ ǴǼǰ ȭǸȄǪȄȋǱ ϤǸϘǱ ȁǻȂ, ǻȄȋǱ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ Ȁȁȋǩ ȭǸȄǪȄ ǻȄǻȂǑ ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄȋǺ 

ȭǢȄǵ ǚǶȄǳȄǵ ȭǢȄǲȄǻȂ ǼȋǻȂȋǨ ǱȄ ȭǳǣȄȋǵȄ ȁǻȂ ǵȄ, ǸǼǔ ȅǢǹȄȋǸ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜  ɦǞǸǔ 

ǢȄǩ ǢȋǼ ǱȄ ϤȄϚȄ ǢǼȄ ȁǻȂǑ Ǟʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ȅǮǩȄǘǵ, ǶǼȆ́Ȅ ǞǸǔ Ǽ́ǰȄȋǸ́ȋǰǼ ǩϢ ϤǸϘǱ ȁǻȂǑ 

 

3. Wiring Diagram (ǠǻȂȄǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺ) 

ǠǻȂȄǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺ ǞǢʨ ǮȄǻȂȄʈȄǺ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ǩϢ ȀǔȋǻȄǤ Ƕ˸ȅǱ ǞǸǔ ʙȅǱʨ ǚǶȄǳȄǵ ǸȄ ǻȋ̆Ǽ Ǻȋϡ 

ǱȄȋǼǼ ȀǔȋǻȄȋǤǼ ȅǸ͚ȄȅǼǱ ȅǧʔ ԅȋǽ ǴȋǼǑ Ǟʨ ǞǢʨ ȅǵȅǳɝ͊ ȀȄȅǢɝȋǬǼ Ǻȋϡ ϤǸϘǱ ǱȄȋǼǼ ξǬ ǞǸǔ ǱȄȋǳǼ 

ȀǔȋǻȄȋǤǼ ȭ͗Ƕ-ǸȄǘ-ȋ͗Ƕ ȅǵȋǳɝǾǵȄ ȭǳǻȂǑ ǠǻȂȄǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺʨ ֚ǽǱ ǸȄ͚ȅǸǢǹȄȋǸ ȀȄȅǢɝǬ ȅǢǹȄȋǸ ǢȄǩ ǢǼȋǸ ǱȄ 

ȅǵǴɝȄǼǰ ǢȋǼ ǞǸǔ ȀȄȅǢɝǬ ǘǵ͗ȋǽǾǵ ǞǸǔ Ǽ́ǰȄȋǸ́ȋǰ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ ȭǻ ȭǢȄǵ ȀȄȅǢɝȋǬǼ ǱȄȋǼǼ ȀǔȋǻȄȋǤǼ ȀʪǢ 

οǶȋǼǣȄ ʙǳȄǵ ǢȋǼ ǞǸǔ ȮǸԋʅȅǱǢ ȀǺϬȄ ȀǺȄǴȄȋǵ ȀȄȁȄϦ ǢȋǼǑ 

 

Electrical Diagrams Overview: Layout, Schematic & Wiring  

 

(Ǥ) ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽȀ֚ȁǕ  

ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽ ȁǽ ǞǢǴǼȋǵǼ ȅǵȋǳɝȅǾǢȄ ǸȄ ǤȄǘǮ ǻȄ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ, ȀȄȅǢɝǬ, ǞǸǔ ǻ̆ǶȄȅǱǼ ϤǸȁȄȋǼǼ 

ǩϢ ʙȋȓȄǩǵȆȓ Ǳϟ ʙǳȄǵ ǢȋǼǑ PLC ǖǶȄȋǼǾǵ ǞǸǔ ǽȄǘǬ ǘȅ˙ȅǵǻȂȄȅǼǔ ȭȀʮȋǼǼ ǢȄȋǩǼ ȭʹȋʔ, ȮǸԋʅȅǱǢ 

ϥȄԑǻȂȄǽͼȅǽ ǖȋǵǢ ͼξΖԛǰɝ ǢȄǼǰ Ǟͼȅǽ ȅǵȅǳɝ͊ ǻ̆ǶȄȅǱ ǞǸǔ ȀȄȅǢɝǬͼȅǽǼ ȅǵǼȄǶ˭Ȅ, ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ǼʹǰȄȋǸʹǰ 

Ȁ̩ ȅǢɝǱ Ǳϟ ȀǼǸǼȄȁ ǢȋǼǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȮǸԋʅȅǱǢ ϥȄԑǻȂȄȋǽǼ ͼξΖ: 

1. ȅǵȋǳɝǾǵȄ ʙǳȄǵ: ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽȋǱ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵͼȅǽǼ ȀʪǢ ϤǸȁȄȋǼǼ ǩϢ ȅǵȋǳɝȅǾǢȄ ǲȄȋǢ, 

ȭǻǺǵ ȭǺȄǬǼ, ȅǼȋǽ, Ǣ̀ȄʮǼ, ǸȄ PLC ȅȀȋ͗ȋǺǼ ǢǵȅǷǤȄȋǼǾǵǑ Ǟʨ ȀʪǢǹȄȋǸ ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ ǞǸǔ 

ȀȄȅǢɝǬ ȀǔȋǻȄȋǤ ȀȁȄǻȂǢ ȁȓǑ 

2. ȅǵǼȄǶ˭Ȅ: ϥȄԑǻȂȄǽͼȅǽȋǱ ȀȄǴȄǼǰǱ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ ǲȄȋǢ, ȭǻǺǵ ǖȅǱȅǼʱ ǧȄǶ, ǱȄǶǺȄʔȄ ǸȄ ǸǱɝǺȄǵ 

ʙǸȄȋȁǼ ǩϢ ֧ǼʹȄ ϤǸ͛Ȅ ǞǸǔ ʙȅʆǻȂȄ ϤǲɝǱȄǼ ȭʹȋʔ ǢȆǹȄȋǸ ǢȄǩ ǢǼȋǱ ȁȋǸǑ Ǟʨ ǢǺͫȋǳǼ ǩϢ ͼξΖԛǰɝ 

ǻȄȋǱ ǱȄǼȄ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

3. ǼʹǰȄȋǸʹǰ Ǡ ȀǺϬȄ ȀǺȄǴȄǵ: ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽ ǼʹǰȄȋǸʹǰ Ȁ̩ ȅǢɝǱ Ǳϟ ȀǼǸǼȄȁ ǢȋǼǑ ǻǣǵ ȭǢȄǵ 

ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǸȄ PLC ȅȀȋ͗ȋǺ ȀǺϬȄ ȁǻȂ, Ǳǣǵ ϥȄԑǻȂȄǽʨ ȀʪǢǹȄȋǸ ȀǺϬȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ΚǱ 

ȀǺȄǴȄǵ ǢǼȋǱ ȀȁȄǻȂǢ ȁǻȂǑ 

4. ԛǸɝȅǵǴɝȄȅǼǱ ǺȄǵ ǞǸǔ ȭǢȄǮ: ϥȄԑǻȂȄǽͼȅǽȋǱ ʙȄǻȂǾǘ ȮǸԋʅȅǱǢ ȭǢȄǮ ǞǸǔ ǺȄǵ ǚȋ̀ǣ ǢǼȄ ǲȄȋǢ ǻȄ 

ȀʪǢǹȄȋǸ ǞǸǔ ȮǸǴǹȄȋǸ ǞǢʨ ȀȄȅǢɝǬ ǸȄ ǻ̆ǶȄȅǱ ǘǵ͗ǽ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ͼξΖԛǰɝ 

ǻǣǵ ȭǢȄǵǠ ǵԅǵ ȅȀȋ͗Ǻ ͛ȄǶǵ ǢǼȄ ȁȋǑˏ 

5. ǚǶȄǳȄǵ Ȁ֚ȋȁǼ Ǳϟ: ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȅǽ ʙȅǱʨ ǚǶȄǳȄȋǵǼ Ǳϟ ȭǻǺǵ ǱȄȋǼǼ ǴǼǵ, ȀȄȅǢɝǬ ȀǔȋǻȄȋǤǼ 

ǴǼǵ, ȭǺǢȄȅǵǢʅȄǽ ǸȄ ȮǸԋʅȅǱǢ ȭǽȄǮ ʹǺǱȄ ǞǸǔ ȀȄȅǢɝȋǬǼ ȀʪǢ ǢǵȅǷǤȄȋǼǾǵ ȀǼǸǼȄȁ ǢȋǼǑ Ǟʨ 

ȅȀȋ͗ȋǺǼ ǢȄǻɝǢǼȆ ʹǺǱȄ ǞǸǔ ǳʹǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

PLC ǖǶȄȋǼǾǵ ǞǸǔ ǽȄǘǬ ǘȅ˙ȅǵǻȂȄȅǼǔ ȭȀʮȋǼǼ ǩϢ ϥȄԑǻȂȄǽ ֓ǪȋǱ ǶȄǼȄ: 

1. PLC  ϥȄԑǻȂȄǽ: PLC  ϥȄԑǻȂȄǽͼȅǽȋǱ ȅȀȋ͗ȋǺǼ ȀǔȋǻȄǤ Ƕ˸ȅǱ, ǘǵԚǬ/ǗǚǬԚǬ ȅǮǹȄǘȀ, ǬȄǘǺȄǼ Ǡ 

ǢȄǚ̀ȄǼ ȭȀǬǗǶ ǞǸǔ ǽȅǩǢʅȄǽ ǷȄǔǾȋǵǼ ȅǸǾǳ ȅǸǸǼǰ ǲȄȋǢǑ ϥȄԑǻȂȄǽʨ ȀʪǢǹȄȋǸ ȭǸȄǪȄ ȭǤȋǽ, Ǟʨ 

Ȁȁȋǩ ȭǢȄȋǵȄ Δʨ ǸȄ ȀǺϬȄ ȅǧȅͥǱ ǢǼȋǱ ȀȄȁȄϦ ǢǼȋǸ ǞǸǔ ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ Ȁȁǩ ǢǼȋǸǑ 

2. ǘȋǽǢȅʏǢʅȄǽ ϣȄȋǵǽ ϥȄԑǻȂȄǽ: ǽȄǘǬ ǘȅ˙ȅǵǻȂȄȅǼǔ ȭȀʮȋǼ, ȮǸԋʅȅǱǢ ϣȄȋǵǽ ǞǸǔ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻͼȅǽ 

ͼξΖԛǰɝǑ ǞͼȅǽǼ ϥȄԑǻȂȄǽͼȅǽ ȀʪǢ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȭȀǬǗǶ, ֧ ǼʹȄ ǻ̆ǶȄȅǱ ǞǸǔ ȀʪǢ ǢǵȅǷǤȄȋǼǾǵ 

Ȁ̩ ȅǢɝǱ ȅǵȋǳɝȅǾǢȄ ʙǳȄǵ ǢȋǼǑ 

3. ȀǔȋǻȄǤ ǞǸǔ ʏȄǸǽςʨǔ: ȮǸԋʅȅǱǢ ϥȄԑǻȂȄǽͼȋǽȄ ȀȄǴȄǼǰǱ ȀǺϬȄ ȀǺȄǴȄǵ Ȁ̩ ȅǢɝǱ ȅǵȋǳɝǾȄǸǽȆ ʙǳȄǵ ǢȋǼ, 

ȭǻǺǵ ȅǢǹȄȋǸ ȀȄȅǢɝǬ ȀǔȋǻȄǤ ǢǼȋǱ ȁȋǸ ǸȄ ȭǢȄǵ ǖǔȋǾ Δʨ ǼȋȓȋǨ ǱȄ ȅǧȅͥǱ ǢǼȋǱ ȁȋǸǑ Ǟǘ Ǳϟ 

ȀʪǢǹȄȋǸ ȭǸȄǪȄ PLC  ǖǶȄȋǼǾǵ ǞǸǔ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ǩϢ ͼξΖԛǰɝǑ 

 

Electrical Manuals related to PLC Operation
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

(ǥ) ǱȄȋǼǼ ǮȄǻȂȄʈȄǺ ǞǸǔ ȅ͔ϥȄʨǢȀ (Wiring diagrams and schematics ): 

PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ǠǻȂȄǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺ ǞǸǔ ȅ͔ϥȄʨʺ ǮȄǻȂȄʈȄǺ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅǸǾǳ ȅǧʔ 

ʙǳȄǵ ǢȋǼǑ Ǟǘ ǮȄǻȂȄʈȄǺͼȅǽ ȀʪǢǹȄȋǸ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵͼȅǽǼ ȀǔȋǻȄǤ Ƕ˸ȅǱ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȭǸȄǪȄȋǱ ϤǸϘǱ 

ȁǻȂ, ȅǸȋǾǿǱ PLC ȅȀȋ͗ȋǺǼ ǩϢ, ȭǻǣȄȋǵ ǞǢʨ ȅǵȅǳɝ͊ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ǸȄ ʙȅʆǻȂȄ ȅǵǻȂ̆ǰ ǢǼȋǱ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ 

ǚǶȄǳȄǵ ǞǸǔ ȅǮǹȄǘȀ ǞǢȅʔǱ ǢǼȄ ȁǻȂǑ 

 

ǠǻȂȄǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺ (Wiring Diagram): 

ǠǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺ ǞǢʨ ȀǼǽ ǞǸǔ ǶȅǼ͈ȄǼ ȅǧʔ ǻȄ ȀǺ͚ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ (ȭǻǺǵ ֧ǘǧ, ȭǺȄǬǼ, ȅǼȋǽ, Ǣ̀ȄʮǼ) ǞǸǔ 

ǱȄȋǳǼ Ǻȋϡ ȀǔȋǻȄȋǤǼ Ƕ˸ȅǱ ȭǳǣȄǻȂǑ Ǟʨ ǞǢʨ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ Ǻȋϡ ϤǸϘǱ ǱȄȋǼǼ ǴǼǵ, ȭȀͼȅǽǼ ξǬ, ǞǸǔ 

ȅǢǹȄȋǸ ʙȅǱʨ ǚǶȄǳȄǵ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ȁǻȂ ǱȄ ʙǳǾɝǵ ǢȋǼǑ PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ǠǻȂȄȅǼǔ 

ǮȄǻȂȄʈȄǺͼȅǽ ȭǺȅǾǵ ǸȄ ʙȅʆǻȂȄ ȅǵǻȂ̆ȋǰǼ ǩϢ ȀʪǢǹȄȋǸ ȅȀȋ͗Ǻ ȀǔȋǻȄǤ ǞǸǔ ǼʹǰȄȋǸʹȋǰǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺ (Schematic Diagram): 

ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺ ǞǢʨ ʙ֜ȅʱǤǱ ȅǧʔ ǻȄ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ǸȄ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢǼȆ Ǥǭǵ ȭǳǣȄǻȂǑ Ǟʨ ʙȅǱʨ 

ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǞǸǔ ǱȄȋǳǼ ȀǔȋǻȄȋǤǼ ʙȅʆǻȂȄ ȭǸȄǪȄȋǱ ȀȄȁȄϦ ǢȋǼ, ȅǢβ Ǟʨ ǚǶȄǳȄǵͼȅǽǼ ǾȄǼȆȅǼǢ ǖǸ͛Ȅǵ 

ʙǳǾɝǵ ǢȋǼ ǵȄǑ Ǟǘ ǮȄǻȂȄʈȄȋǺ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢǼȆ ǚǶȄǳȄǵͼȅǽ ȭǻǺǵ ȅǼȋǽ, ֧ ǘǧ, ȭǹȄȋ̵ǩ, ǠϦȂȄȅǼǔ ǢǵȅǷǤȄȋǼǾǵ 

ǞǸǔ ̘Ȅȋ̀Ǽ ȅȀǤϢȄǽ ȀǔȋǻȄǤ ȅǸǾǳǹȄȋǸ ȭǳǣȄȋǵȄ ȁǻȂǑ PLC ǞǼ ǩϢ ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺͼȅǽ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ 

Ǟʨ ȅǵȅǳɝ͊ ǽȅǩǢȄǽ ǷȄǔǾǵ ǞǸǔ ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ ȭǸȄǪȄȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 
Figure:  Wiring Diagram and Schematic diagram for PLC operation , 

I llustrat ing  Connections between Various Components like PLC, Contactors  & 

Motor  
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ǞǼ ͼξΖ: 

¶ ȀǔȋǻȄǤ ȭǸȄǪȄ: ǠǻȂȄǻȂȄȅǼǔ ǮȄǻȂȄʈȄǺ ǞǸǔ ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺͼȅǽ ȀȄȁȄϦ ǢȋǼ PLC ȅȀȋ͗ȋǺǼ Ǻȋϡ ȀǺ͚ 

ȀǔȋǻȄǤ ǞǸǔ ǱȄȋǼǼ ξǬ ȀʪǢǹȄȋǸ ֓ǪȋǱǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ǩξȅǼ ǻǣǵ PLC ǘǵ͗ȋǽǾǵ ǸȄ ǼʹǰȄȋǸʹǰ 

ǢǼȄ ȁǻȂǑ 

¶ Δʨ ȅǧȅͥǱǢǼǰ: ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺͼȅǽ ϤǸȁȄǼ ǢȋǼ ΔʨǼ ȀʪǢ ͛Ȅǵ ȅǧȅͥǱ ǢǼȄ Ȁȁǩ ȁǻȂ, ȭǻǺǵ ȭǢȄǵ 

ȅǼȋǽ ǸȄ ֧ǘǧ ǢȄǩ ǢǼȋǨ ǵȄ, ǖǲǸȄ ȭǢȄǵ ǽȄǘǵ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ȁǻȂȅǵǑ 

¶ ȅȀȋ͗Ǻ ǢǵȅǷǤȄȋǼǾǵ: PLC  ȅȀȋ͗ȋǺ ϤǸϘǱ ȅǸȅǹ̏ ǚǶȄǳȄȋǵǼ ȀǔȋǻȄǤ ǞǸǔ ǱȄȋǳǼ ǢȄǻɝǢȄȅǼǱȄ 

ȀʪǢǹȄȋǸ ֓ǪȋǱ ȅ͔ϥȄʨǢ ǮȄǻȂȄʈȄǺͼȅǽ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ PLC  ȭʙȄʈȄȅǺǔ ǞǸǔ ȅȀȋ͗Ǻ ǖǶȄȋǼǾȋǵǠ 

ȀȁȄǻȂǢ ȁǻȂǑ 

 

(Ǧ) ȀȄǴȄǼǰ (Common) ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄǮ Ȁ֚ȁǕ  

ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄǮ (Common Electrical Standards and Codes )- 

ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ȅǵȅǳɝ͊ ǺȄǵ ǞǸǔ ȭǢȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ȀʪǢ ȅǵǼȄǶ˭Ȅ, ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅǸσȄȀȋǻȄϛǱȄ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ ȅǸȋǾǿ ǢȋǼ PLC  ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ȭʹȋʔ, Ǟǘ ǺȄǵ ǞǸǔ ȭǢȄǮͼȅǽ 

ǖǶȅǼȁȄǻɝ, ǢȄǼǰ Ǟͼȅǽ ȅȀȋ͗ȋǺǼ ȅǮǩȄǘǵ, ǘǵ͗ȋǽǾǵ ǞǸǔ ǼʹǰȄȋǸʹǰ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄǻȂǢǑ 

 

ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄȋǮǼ ͼξΖ: 

1. ȅǵǼȄǶ˭Ȅ: ȮǸԋʅȅǱǢ ȭǢȄǮͼȅǽ ȅȀȋ͗ȋǺǼ ȀʪǢ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅǵǴɝȄȅǼǱ ȁȓǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ 

ȭǻ, ȮǸԋʅȅǱǢ ȀȄȅǢɝǬͼȅǽ ȭǻȋǢȄȋǵȄ ԋǥɝǬǵȄ ǸȄ ʹȅǱ ȭǲȋǢ ȅǵǼȄǶǳ ǲȄǢȋǸǑ PLC ǖǶȄȋǼǾȋǵǼ ȭʹȋʔ, ȀʪǢ 

ǘǵ͗ȋǽǾǵ ǞǸǔ ȀǔȋǻȄǤ, ȅǸȋǾǿǱ ǢǺȋ̘ʺ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺǼ ȭʹȋʔ, ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄͼȅǽǼ ǖԑȀǼǰ 

ȅǵȅ́Ǳ ǢȋǼǑ 

2. ȮǸԋʅȅǱǢ ǢȄǻɝǢȄȅǼǱȄ: ȅǵȅǳɝ͊ ǺȄǵ ǞǸǔ ȭǢȄǮͼȅǽ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢȋǼǑ ȀʪǢǹȄȋǸ 

ȭǢȄǮ ǢǼȄ ǞǸǔ ʅ͗Ȅ̃ȄǮɝ ǖԑȀǼǰ ǢǼȄ ȀȄȅǢɝȋǬǼ ǢȄǻɝ́ǺǱȄ ǸȄȑȄȓ ǞǸǔ Δʨ ԌǼȆǢǼǰ Ȁȁǩ ǢȋǼǑ 

3. ǺȄǵ ȅǵǴɝȄǼǰ: ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄǮͼȅǽ, ȭǻǺǵ IEC  (International Electrotechnical 

Commission)  ǞǸǔ NEC  (National Electrical Code) , ȮǸԋʅȅǱǢ ǚǶȄǳȄǵͼȅǽǼ Ǻȋϡ 

ǚǶ֜ʱ ȀǔȋǻȄǤ ǞǸǔ ȭǬȅ͗ǔ Ƕ˸ȅǱ ȅǵǴɝȄǼǰ ǢȋǼǑ Ǟͼȅǽ ȅǵȅǳɝ͊ ǢȋǼ ȭǻ ȭǢȄǵ ǚǶȄǳȄǵ ǢǱӶʹ Ǿȅʱ ǴȄǼǰ 

ǢǼȋǱ ǶȄȋǼ ǞǸǔ Ǟʨ Ǣǣǵ ǞǸǔ ȭǢȄǲȄǻȂ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

4. ʏȄǸǽςʨǔ ǞǸǔ ǼʹǰȄȋǸʹǰ: ȀʪǢ ȭǢȄǮ ǖԑȀǼǰ ǢǼȋǽ ȀȄȅǢɝǬ ǞǸǔ ȅȀȋ͗ȋǺǼ ȀǺϬȄ ȅǧȅͥǱ ǢǼȄ ǞǸǔ 

ȭǺǼȄǺǱ ǢǼȄ Ȁȁǩ ȁȓǑ PLC  ȅȀȋ͗ȋǺǼ ǩϢ, ǞǼ ǢȄǭȄȋǺȄ ǞǸǔ ǱȄǼ ȀǔȋǻȄȋǤǼ ǩϢ ȅǵȅǳɝ͊ ǺȄǵ ǞǸǔ ȭǢȄǮ 

ǲȄǢȋǽ Ǟʨ ǶȅǼ͈ȄǼǹȄȋǸ ȅǧȅͥǱ ǢǼȄ Ȁȁǩ ȁȓ ȭǢȄǵ ȀȄȅǢɝȋǬ ȀǺϬȄ ǼȋȓȋǨ ǞǸǔ ǱȄ ȅǢǹȄȋǸ ȀǺȄǴȄǵ ǢǼȄ 

ȁȋǸǑ 

5. Ǘǘȅǵ ǞǸǔ ϤǸȀȄȅǻȂǢ ǧȄȅȁǳȄ: ǖȋǵǢ ȭǳǾ ǞǸǔ ȅǾȋ̼ ȮǸԋʅȅǱǢ ȭǢȄǮͼȅǽ Ǘǘȅǵ ȅǵǻȂǺȄǸǽȆ ȅȁȋȀȋǸ 

ȅǸȋǸȅǧǱ ȁǻȂǑ ǖǲɝȄִ, ȮǸԋʅȅǱǢ ȅȀȋ͗Ǻ ǘǵ͗ǽ ǢǼȄǼ ȀǺǻȂ ȭǢȄǮ ǖԑȀǼǰ ǵȄ ǢǼȋǽ ǗǘǵǤǱ ȀǺϬȄȓ ǶȑȄ 

ǸȄ ȅǸǺȄ ǳȄȅǸ ǸȄȅǱǽ ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ǲȄȋǢǑ Ǟǘ ȭǢȄǮͼȅǽ ϤǸȀȄȅǻȂǢ ǢȄǻɝʆǺȋǢ ȅǵǻȂȅ̆Ǳ ǞǸǔ ȅǵǼȄǶǳ 

ǼȄȋǣǑ 

 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄȋǮǼ ȅǢӫ ǚǳȄȁǼǰ: 

¶ IEC 61131 : Ǟʨ PLC -Ǽ ǩϢ ǞǢʨ Ǘ̇ ǩɝȄȅǱǢ ǺȄǵ ǻȄ ȅǮǩȄǘǵ, ȭʙȄʈȄȅǺǔ ǞǸǔ ǖǶȄȋǼǾǵ Ȁ̩ ȋǢɝ 

ȅǵȋǳɝǾǵȄ ʙǳȄǵ ǢȋǼǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

¶ NEC (National Electrical Code) : ȮǸԋʅȅǱǢ ǘǵ͗ȋǽǾǵ ǞǸǔ ǱȄȋǼǼ ȀǔȋǻȄǤ Ȁ̩ ȅǢɝǱ ǞǢʨ 

ȭǢȄǮ ǻȄ ֧ǼʹȄ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

¶ ISO 9001 : Ǟʨ ǞǢʨ ǺȄǵ ǻȄ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁǻȂ ǞǸǔ ȅǾȋ̼Ǽ 

ȭǻȋǢȄȋǵȄ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ǚǶ֜Ǒɦ 

ǞǹȄȋǸ, ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ ǞǸǔ ȭǢȄǮ ͼȅǽ PLC  ǖǶȄȋǼǾǵ ǞǸǔ ǖϢȄϢ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ǞǢʨ ʅ͗Ȅ̃ȄǮɝ 

ȅǹȅ˭ ȮǱȅǼ ǢȋǼ, ǻȄ ȅǵǼȄǶ˭Ȅ, ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅǵȓǺ ȭǺȋǵ ǢȄǩ ǢǼȄǼ ȅǵ́ȓǱȄ ʙǳȄǵ ǢȋǼǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȭȀǽǷ ȭǧǢ (Self -check ) ƙ ș.ș 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

șǑ ǠȓȄȅǼǔ ǮȄȓȄʈȄǺ ǢȆ? 

ȚǑ ȅ͔ϥȄʨǢ ǮȄȓȄʈȄǺ ǢȆ? 

țǑ ȮǸԋʅȅǱǢ ϥȄԑȓȄǽ ǢȆ? 

ȜǑ ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ Ǡ ȭǢȄǮ ȭǢǵ ͼξΖԛǰɝ? 

ȝǑ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȮǸԋʅȅǱǢ ȭǢȄǮ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ȞǑ ȅ͔ϥȄʨǢ ǮȄȓȄʈȄǺ Ǡ ǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄȋǺǼ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ȟǑ ǶǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄȋǺ ȭǢȄǵ Ǳϟ ǲȄȋǢ? 

ȠǑ ȅ͔ϥȄʨǢ ǮȄȓȄʈȄȋǺǼ ֧ȅǸǴȄ ǢȆ? 

ȡǑ ȮǸԋʅȅǱǢ ǺȄǵ Ǡ ȭǢȄȋǮ ȀʪǢǹȄȋǸ ǢȄǩ ǵȄ ǢǼȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

șȘǑ ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ȭǢȄȋǮǼ ǚǳȄȁǼǰ ǢȆ? 

 

 

ǚ˭ǼǶʔ (Answer Key ) ƙ ș.ș  

 

șǑ ʙ̈́: ǠȓȄȅǼǔ ǮȄȓȄʈȄǺ ǢȆ? 

ǚ˭Ǽ: ǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄǺ ǞǢʨ ǮȄȓȄʈȄǺ ǻȄ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǚǶȄǳȄǵͼȅǽǼ ȀǔȋǻȄǤ ǞǸǔ ǱȄȋǼǼ ξǬ ȭǳǣȄȓǑ 

 

ȚǑ ʙ̈́: ȅ͔ϥȄʨǢ ǮȄȓȄʈȄǺ ǢȆ? 

ǚ˭Ǽ: ȅ͔ϥȄʨǢ ǮȄȓȄʈȄǺ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢǼȆ Ǥǭǵ ʙǳǾɝǵ ǢȋǼ, ǻȄ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽǼ ȀǔȋǻȄȋǤǼ 

ʙȅʆȓȄ ȭǸȄǪȄȓǑ 

 

țǑ ʙ̈́: ȮǸԋʅȅǱǢ ϥȄԑȓȄǽ ǢȆ? 

ǚ˭Ǽ: ȮǸԋʅȅǱǢ ϥȄԑȓȄǽ ȁȋǽȄ ǞǢʨ ǤȄǘǮ ǻȄ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ, ȀȄȅǢɝǬ ǞǸǔ ȅȀȋ͗ȋǺǼ ȀʪǢ ϤǸȁȄȋǼǼ ǩϢ Ǳϟ 

ȀǼǸǼȄȁ ǢȋǼǑ 

 

ȜǑ ʙ̈́: ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ǺȄǵ Ǡ ȭǢȄǮ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: Ǟͼȅǽ ȀȄȅǢɝȋǬǼ ȅǵǼȄǶ˭Ȅ, ǢȄǻɝǢȄȅǼǱȄ, ǞǸǔ Ǘǘȅǵ ȅǳǢ ȭǲȋǢ ȀʪǢǹȄȋǸ ǢȄǩ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

 

ȝǑ ʙ̈́: PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȮǸԋʅȅǱǢ ȭǢȄǮ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: PLC  ǖǶȄȋǼǾǵȋǢ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ, ǼʹǰȄȋǸʹǰ ǞǸǔ ȅǮǩȄǘǵ ǢǼȋǱ ȮǸԋʅȅǱǢ ȭǢȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ, 

ȭǻǺǵ IEC 61131  ǞǸǔ NECǑ 

 

ȞǑ ʙ̈́: ȅ͔ϥȄʨǢ ǮȄȓȄʈȄǺ Ǡ ǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄȋǺǼ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ǚ˭Ǽ: ȅ͔ϥȄʨǢ ǮȄȓȄʈȄǺ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢǼȆ ȀǔȋǻȄǤ ʙǳǾɝǵ ǢȋǼ, whereas ǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄǺ ȀǼȄȀȅǼ ǱȄȋǼǼ 

ȀǔȋǻȄȋǤǼ οǶȋǼǣȄ ȭǳȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȟǑ ʙ̈́: ǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄȋǺ ȭǢȄǵ Ǳϟ ǲȄȋǢ? 

ǚ˭Ǽ: ǞȋǱ ȀȄȅǢɝȋǬǼ ǱȄȋǼǼ ȀǔȋǻȄȋǤǼ ξǬ, ǚǶȄǳȄǵͼȅǽǼ ȀǔȋǻȄǤ ǞǸǔ ǱȄȋǳǼ Ǻȋϡ ϤǸϘǱ ǱȄȋǼǼ ǴǼǵ ǚȋ̀ǣ 

ǲȄȋǢǑ 

 

ȠǑ ʙ̈́: ȅ͔ϥȄʨǢ ǮȄȓȄʈȄȋǺǼ ֧ȅǸǴȄ ǢȆ? 

ǚ˭Ǽ: Ǟʨ ȀȄȅǢɝȋǬǼ ǽȅǩǢʅȄǽ ǢǵȅǷǤȄȋǼǾǵ ǞǸǔ ǢȄȋǩǼ ǴȄǼȄ ֓ǪȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ȀǺϬȄ ȀǺȄǴȄǵ ǞǸǔ ȅǮǩȄǘȋǵ 

ǢȄȋǩ ǽȄȋǤǑ 

 

ȡǑ ʙ̈́: ȮǸԋʅȅǱǢ ǺȄǵ Ǡ ȭǢȄȋǮ ȀʪǢǹȄȋǸ ǢȄǩ ǵȄ ǢǼȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: Ǘǘȅǵ ȀǺϬȄ, ԋǥɝǬǵȄ, ȅǵǼȄǶ˭Ȅ ӱǓȅǢ ǞǸǔ ȅǸǺȄ ǳȄȅǸ ǸȄȅǱǽ ȁȋǱ ǶȄȋǼǑ 

 

șȘǑ ʙ̈́: ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ȭǢȄȋǮǼ ǚǳȄȁǼǰ ǢȆ? 

ǚ˭Ǽ: IEC 61131 , NEC  ǞǸǔ ISO 9001  ȁȋǽȄ ȀȄǴȄǼǰ ȮǸԋʅȅǱǢ ȭǢȄǮ ǻȄ PLC  ȅȀȋ͗Ǻ ǞǸǔ ȮǸԋʅȅǱǢ 

ǘǵ͗ȋǽǾȋǵ ϤǸϘǱ ȁȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǩǸ ȅǾǬ (Job Sheet) ƙ ș.ș  

 

ǩȋǸǼ ǵȄǺǕ ǱȄȋǼǼ ȀǔȋǻȄǤ ǞǸǔ Δʨ ȀǔȋǾȄǴǵ ʙȅʆȓȄ ǸȄ͚ǸȄȓȋǵǼ ǩϢ ȮǸԋʅȅǱǢ ʑȅȓǔ ǾǵȄʱ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ȮǸԋʅȅǱǢ ǖˆǵ Ȁǔʈȁ Ǣξǵ: 

ȀʪǢ ȮǸԋʅȅǱǢ ǖˆǵ ǸȄ ǮȄǻȂȄʈȄǺ Ȁǔʈȁ Ǣξǵ, ǻȄ ȅȀȋ͗ȋǺǼ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ǞǸǔ ȀǔȋǻȄȋǤǼ ȅǸ͚ȄȅǼǱ 

ȅǵȋǳɝǾǵȄ ʙǳȄǵ ǢȋǼǑ 

2. ǖˆǵ ȅǸȋ͆ǿǰ Ǣξǵ: 

ȀǺ͚ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ȭǻǺǵ ֧ǘǧ, ȅǼȋǽ, Ǣ̀ȄʮǼ, ȀȄȅǢɝǬ ȭʛǢȄǼ, ȭǺȄǬǼ, ǱȄȋǼǼ ξǬ, ǞǸǔ ǢǵȅǷǤȄȋǼǾǵ 

ӝǓʨȋȓ ȭǳӝǵǑ 

3. ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ ǶǼȆʹȄ Ǣξǵ: 

ȀȄȅǢɝȋǬǼ Ǻȋϡ ȀǺ͚ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ ȅǧȅͥǱ Ǣξǵ ǞǸǔ ǱȄǼͼȅǽ ȭǢȄǲȄǻȂ ǻȄȋǸ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ ȀʪǢǹȄȋǸ 

Ȁǔ֜ʱ ǵȓ ǞǺǵ ȭǢȄǵǠ ǖǔǾ ȀǵȄʱ ǢξǵǑ 

4. Δʨ ȅǧȅͥǱ Ǣξǵ: 

ǻȅǳ ȭǢȄǵǠ Δʨ ǲȄȋǢ, ǱȋǸ ȅ͔ϥȄʨǢ ǖˆǵ ǞǸǔ ǠȓȄȓȄȅǼǔ ǮȄȓȄʈȄȋǺǼ ȀȄȁȄȋϦ ǱȄ ȅǧȅͥǱ Ǣξǵ ǞǸǔ ӝǓȋǩ ȭǸǼ 

Ǣξǵ ȭǢȄǲȄȓ ȀǺϬȄ ȁȋǱ ǶȄȋǼǑ 

5. ȀǺϬȄ ȀǺȄǴȄǵ Ǣξǵ: 

Δʨ ȅǧȅͥǱ ǢǼȄǼ ǶǼ, ȀʪǢ ǚǶǢǼǰ ǞǸǔ Ƕ˸ȅǱ ϤǸȁȄǼ ǢȋǼ ȀǺϬȄ ȀǺȄǴȄǵ ǢξǵǑ 

6. ǵԅǵ ȀǔȋǻȄȋǤǼ ǩϢ ǖˆǵ ȮǱȅǼ Ǣξǵ: 

ǻȅǳ ǵԅǵ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ȮǱȅǼ ǢǼȋǱ ȁȓ, ǱȋǸ ȀʪǢ ǖˆǵ ǞǸǔ ȀǔȋǻȄǤ ȅǧȅͥǱ ǢȋǼ ǱȄ ǸȄ͚ǸȄȓǵ ǢξǵǑ 

7. ǶǼȆʹȄ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ: 

ǢȄǩ ȭǾǿ ȁǠȓȄǼ ǶǼ ȀȄȅǢɝǬ ǶǼȆʹȄ Ǣξǵ, ǻȄȋǱ ȀǸ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

 

ȀǱǢǱɝȄǕ  

¶ ǢȄǩ ςξǼ ǗȋǤ ȀǢǽ ȮǸԋʅȅǱǢ Ǿȅʱ Ǹ ̎ǢξǵǑ 

¶ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ǖϢ ȭǢȄǵ ȮǸԋʅȅǱǢ ȅǸǶǳ ǞǮȂȄȋǱ ȀʪǢ Ƕ˸ȅǱ ǖԑȀǼǰ ǢξǵǑ 

¶ ȭǢȄȋǵȄ ȀǔȋǻȄȋǤ ǢȄǩ ǢǼȄǼ ǗȋǤ ȭǹȄȋ̵ǩ ȀʪǢǹȄȋǸ ȭǧǢ ǢξǵǑ 

¶ ǚǶȄǳȄǵ ǞǸǔ ǻ̆ǶȄȅǱǼ ǖǸ͛Ȅǵ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȀʪǢǹȄȋǸ ȭǸȄȋǪ ǢȄǩ ǢξǵǑ 

¶ ȮǸԋʅȅǱǢ ΔʨǼ ȭʹȋʔ ǖȅǸǽȋν ȅǸȋǾǿȋ˕Ǽ ȀȁȄǻȂǱȄ ȅǵǵǑ 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet) ƙ ș.ș 

 

ǩȋǸǼ ǵȄǺǕ ǱȄȋǼǼ ȀǔȋǻȄǤ ǞǸǔ Δʨ ȀǔȋǾȄǴǵ ʙȅʆȓȄ ǸȄ͚ǸȄȓȋǵǼ ǩϢ ȮǸԋʅȅǱǢ ʑȅȓǔ ǾǵȄʱ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ (Electrical gloves ) 

2. ȭȀǘǷʨ ǤǤǽȀ (Safety goggles ) 

3. ǤȋǺɝ̀Ȁ (Flame -resistant clothing ) 
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4. Ǟ̀ȄǵɝȄǽ ȭȀǷʨ ֓ǬȀ (Insulated safety boots ) 

5. ȭȁǮ ȭȁǽȋǺǬ (Head helme t ) 

6. ǘȓȄǼ ̘ȄǤ ǸȄ ǢʅȄǵȄǽ (Ear protection ) 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. Ӌ ʑȄǘǹȄǼ (Screwdriver ) 

2. ǠϦȂȄǼ ǢȄǬȄǼ (Wire cutter ) 

3. ǠϦȂȄǼ ȅ͖ǶȄǼ (Wire stripper ) 

4. ȭǹȄȋ̵ǩ ȭǬ͗ȄǼ (Voltage tester ) 

5. ǺȄȅ̵ȅǺǬȄǼ (Multimeter ) 

6. ǠϦȂȄǼ ȭǽȋǸȅǽǔ ϜȄǤ (Wire labeling tags ) 

7. ȅʑǽ ȭǺȅǾǵ (Drilling machine ) 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ǢʅȄǸǽ (Cable ) 

2. ǠϦȂȄǼ (Wire ) 

3. Ǣ̀ȄʮǼ (Contactor ) 

4. ֧ǘǧ (Switch ) 

5. ȅǷǚǩ (Fuse ) 

6. ǞȋǽǢȅʏǢʅȄǽ ǢȋǵʮǼ (Electrical connectors ) 

7. ȀȄȅǢɝǬ ȭʛǢȄǼ (Circuit breaker ) 

8. ȅǼȋǽ (Relay ) 

9. ȭǺȄǬǼ (Motor ) 

10. ̘ ȄǤ Ǡ ǗǚǬȋǽǬ (Plugs & outlets ) 

 

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 

 

      Electrical Diagrams Overview: Layout, Schematic & Wiring  
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet)  ƙ ș.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: ǶȅǼǺȄȋǶǼ ǻ̆ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü ǶȅǼǺȄȋǶǼ ǻ̆Ȁ֚ȁ  ǞǸǔ Ǟͼȅǽ ǾǵȄʱǢǼǰ  

ü ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ 

ü ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽǼ ȀʪǢ ϤǸȁȄǼ ǞǸǔ PLC ȀȄȅǢɝǬ ǶǼȆ́Ȅ Ǡ Δʨ ȀǔȋǾȄǴǵ 

 

(Ǣ) ǶȅǼǺȄȋǶǼ ǻ̆Ȁ֚ȁ ǞǸǔ Ǟͼȅǽ ǾǵȄʱǢǼǰǕ 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȅǵȅǳɝ͊ ʙȋǻȂȄǩǵȆǻȂǱȄǼ ǶȅǼǺȄǶ ǻ ̆(Measuring Device s for Specific 

Requirements of PLC Operations )- 

PLC (Programmable Logic Controller) ȅȀȋ͗ȋǺ ȅǵȅǳɝ͊ ǶȅǼǺȄȋǶǼ ǻ ̆ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ȅȀȋ͗ȋǺǼ 

ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ, ȅǵ֖ɝǽǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ PLC  ǖǶȄȋǼǾǵͼȅǽǼ ǩϢ ϤǸϘǱ ǶȅǼǺȄǶ 

ǻͼ̆ȅǽ ȅǸȅǹ̏ ǴǼȋǵǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȀǔȋǢǱ ȭǻǺǵ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ʙȅǱȋǼȄǴ, ǱȄǶǺȄʔȄ, ǞǸǔ ǖϢȄϢ 

ȮǸԋʅȅǱǢ ǶǼȄȅǺȅǱ ǺȄǶȋǱ ȀȁȄǻȂǢǑ Ǟͼȅǽ ȀʪǢǹȄȋǸ ȅȀȋ͗ȋǺǼ ǮȄǬȄ ʙȅʆǻȂȄ Ǡ Ǣȋ˿Ȅǽ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

 

PLC ǖǶȄȋǼǾǵͼȅǽǼ ǩϢ ϤǸϘǱ ȅǢӫ ǶȅǼǺȄǶ ǻȋ̆Ǽ ǸǰɝǵȄ: 

1. ǖʅȄȅǺǬȄǼ (Ammeter ) 

ǖʅȄȅǺǬȄǼ ȁǽ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰ (Ǘȅ̩ǻȂȄǼ) ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

Ǟʨ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǢȄȋǼȋ̀Ǽ ʙǸȄȋȁǼ ǺȄʔȄ ǶȅǼǺȄǶ ǢȋǼ, ǻȄ PLC ȅȀȋ͗ȋǺ ȭǺȄǬǼ ǸȄ ǖϢȄϢ ǻ̆ǶȄȅǱǼ ǖǶȄȋǼǾǵ 

ȅǵȅ́Ǳ ǢǼȋǱ ͼξΖԛǰɝǑ ǖʅȄȅǺǬȄǼȋǢ ȅȀȅǼȋǩ ȀȄȅǢɝȋǬǼ Ǻȋϡ Ȁǔ֜  ɦǢǼȄ ȁǻȂǑ 

2. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter ) 

ȭǹȄ̵ȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǸȄ ǶȄǠǻȂȄǼ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬǼ Ǻȋϡ 

ȭǹȄȋ̵ȋǩǼ ǶȄǲɝǢʅ ǶȅǼǺȄǶ ǢȋǼ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȭǹȄȋ̵ȋǩǼ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ ȭǹȄ̵ȅǺǬȄǼȋǢ ȀȄǴȄǼǰǱ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȁǻȂǑ 

3. ǺȄȅ̵ȅǺǬȄǼ (Multimeter ) 

ǺȄȅ̵ȅǺǬȄǼ ǞǢʨ Ǹϗ֙ǣȆ ǶȅǼǺȄǶ ǻ̆ ǻȄ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ (Resistance ) ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ Ǟʨ PLC ǖǶȄȋǼǾȋǵ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ǞȋǢ ǞȋǢ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼ ǞǸǔ 

ȭǻȋǢȄȋǵȄ ȀǺϬȄ ǾǵȄʱ ǢǼȄǼ ǩϢ ȀȁȄǻȂǢǑ ǺȄȅ̵ȅǺǬȄǼ ȅǮȅǩǬȄǽ ǸȄ ǞǵȄǽǤ ȁȋǱ ǶȄȋǼǑ 

 

4. ȭǬȋǢȄȅǺǬȄǼ (Tachometer) 

ȭǬȋǢȄȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȭǼȄȋǬǾǵ ȅ͟Ǯ ǸȄ ӣǰɝǵ ǤȅǱ ǶȅǼǺȄǶ ǢȋǼǑ PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȭǺȄǬǼ ǸȄ ȭǼȄȋǬʨǔ 

ȭǺȅǾǵͼȅǽǼ ȅ͟Ǯ ǶȅǼǺȄȋǶǼ ǩϢ ȭǬȋǢȄȅǺǬȄǼ ϤǸϘǱ ȁǻȂǑ Ǟʨ ȭǺǢȄȅǵǢʅȄǽ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȋǱ 

ȀȄȁȄϦ ǢȋǼǑ 
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5. ǠǻȂȄǬȅǺǬȄǼ (Wattmeter ) 

ǠǻȂȄǬȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ Ǿȅʱ (ǠǻȂȄǬ) ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ PLC ȅȀȋ͗ȋǺ ϤǸϘǱ ȭǺȄǬǼ ǸȄ 

ǻ̆ǶȄȅǱǼ Ǿȅɦ ǣǼǧ ǞǸǔ ǖǶȄȋǼǾǵ ȅǸȋ͆ǿǰ ǢǼȋǱ Ǟǘ ǻ̆ʨ ͼξΖԛǰɝǑ Ǟʨ ǢȄȋǼ̀ Ǡ ȭǹȄȋ̵ȋǩǼ ͼǰǷǽ ǶȅǼǺȄǶ 

ǢȋǼ Ǿȅɦ ȅǵǴɝȄǼǰ ǢȋǼǑ 

6. ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ (Clip -on Ammeter ) 

ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ǞǢʨ ȅǸȋǾǿ ǴǼȋǵǼ ǖʅȄȅǺǬȄǼ ǻȄ ǱȄȋǼǼ ǚǶǼ ȅʴǶ ǢȋǼ ǢȄȋǼ̀ ǺȄǶȋǱ ϤǸϘǱ ȁǻȂ, Ǟʨ ȀǼȄȀȅǼ 

ǱȄȋǼ ȀǔȋǻȄǤ ǨȄǮȂȄǘ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱ ȀʹǺǑ Ǟʨ ӝǸǘ ֧ȅǸǴȄǩǵǢ, ǢȄǼǰ Ǟʨ ȭȀȄǩȄ ǱȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ 

ǢǼȄǼ ǶȅǼǸȋǱɝ ςԎ ȭǢǸǽʨ ȅɹǶ ǢǼȋǽǘ ǺȄǶ ȭǵǠȓȄ ǻȄȓǑ PLC ȅȀȋ͗ȋǺǼ ǩϢ Ǟʨ ϤǸϘǱ ȁȓ ǻǣǵ ȭǢȄȋǵȄ ȭǢǸǽ 

ǸȄ ȀȄȅǢɝȋǬ ȭȀȄǩȄ֧ȅǩ ǖʅȄȅǺǬȄǼ ϤǸȁȄǼ ǢǼȄ Ȁ̭Ǹ ǵȓǑ 

7. ȭǺǤȄǼ (Megger ) 

ȭǺǤȄǼ ǞǢʨ ǶȅǼǺȄǶ ǻ̆ ǻȄ ǘ̑ȇȋǽǾǵ ʙȅǱȋǼȄǴ ʹǺǱȄ (Insulation resistance ) ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ ֚ǽǱ 

ϤǸϘǱ ȁǻȂ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ǱȄǼ ǸȄ ǚǶȄǳȄǵͼȅǽǼ ǘǵ֧ȋǽǾǵ ǖǸ͛ȄǼ ֚ϨȄǻȂǵ ǢǼȋǱ, ǻȄ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢȋǼǑ PLC ȅȀȋ͗ȋǺǼ ǩϢ Ǟʨ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǳȆǥɝ͛ȄȅǻȂΖ ȅǵȅ́Ǳ 

ǢǼȋǱ ȀȁȄǻȂǢǑ 

 

ȀǔȋʹȋǶ, Ǟǘ ǶȅǼǺȄǶ ǻ̆ͼȅǽǼ ֗ȅǺǢȄ: 

¶ ǖʅȄȅǺǬȄǼ Ǡ ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ֚ǽǱ ǢȄȋǼ̀ ǶȅǼǺȄȋǶǼ ǩϢ ϤǸϘǱ ȁǻȂǑ 

¶ ȭǹȄ̵ȅǺǬȄǼ ǞǸǔ ǺȄȅ̵ȅǺǬȄǼ ȭǹȄȋ̵ǩ ǶȅǼǺȄȋǶǼ ǩϢ ǞǸǔ ǖϢȄϢ ȮǸԋʅȅǱǢ ǶǼȄȅǺȅǱ ȀǵȄʱ ǢǼȋǱ 

ϤǸϘǱ ȁǻȂǑ 

¶ ȭǬȋǢȄȅǺǬȄǼ ȭǺǢȄȅǵǢʅȄǽ ȅ͟Ǯ ǶȅǼǺȄǶ ǢȋǼǑ 

¶ ǠǻȂȄǬȅǺǬȄǼ Ǿȅʱ ϤǸȁȄȋǼǼ ȅǸȋ͆ǿǰ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

¶ ȭǺǤȄǼ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǘǵ֧ȋǽǾǵ ǶǼȆʹȄ ǢȋǼǑ 

Ǟǘ ǶȅǼǺȄǶ ǻ̆ͼȅǽ PLC ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ǳȆǥɝ͛ȄȅǻȂΖ ȅǵȅ́Ǳ ǢǼȋǱ ȅǸȋǾǿǹȄȋǸ ͼξΖԛǰɝǑ 

 

ǚȋ˶ϩ ǞǸǔ ϤǸȁȄȋǼǼ ͼξΖ: 

¶ ȅǵ֖ɝǽǱȄ: PLC  ǖǶȄȋǼǾȋǵ ȀʪǢ ǶȅǼǺȄǶ ǻ ̆ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ǢȄǻɝ́ǺǱȄ ǞǸǔ ȅǵ֖ɝǽǱȄ 

ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ 

¶ ȅǵǼȄǶ˭Ȅ: ȀʪǢ ǶȅǼǺȄǶ ȅǵȅ́Ǳ ǢǼȋǽ ȅȀȋ͗ȋǺǼ ȭǢȄȋǵȄ ǖǔȋǾǼ ǖȅǱȅǼʱ ǧȄǶ ǸȄ ǢȄȋǼ̀ ʙǸȄȁ ȭǲȋǢ ǼʹȄ 

ǶȄǠȓȄ ǻȄȓ, ǻȄ ԋǥɝǬǵȄ ǸȄ ǻȄȅ̆Ǣ Δʨ ǢǺȄȋǱ ȀȄȁȄϦ ǢȋǼǑ 

¶ ǳʹǱȄ: ǶȅǼǺȄǶ ǻȋ̆Ǽ ȀʪǢ ϤǸȁȄȋǼǼ ǺȄϡȋǺ PLC  ȅȀȋ͗ȋǺǼ ǢǺɝ́ǺǱȄ ֕ȅ˸ ǶȄȓ ǞǸǔ ȀʪǢǹȄȋǸ 

ȭȀʨǔȀ ǢǵȅǷǤȄǼ ǢǼȄ ȁȓǑ 
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Measuring Devices/ Instruments in detailed Collection  

 

(ǣ) ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄǕ  

PLC ǖǶȄȋǼǾȋǵǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱ ǶȅǼǺȄǶ ǻ̆ͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵ̦οǶ: 

 

1. ǖʅȄȅǺǬȄǼ (Ammeter ) 

ǖʅȄȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ (Ǟȅ̩ǻȂȄǼ) ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǢȄȋǼȋ̀Ǽ 

ʙǸȄȋȁǼ ǶȅǼǺȄǰ ȅǵǴɝȄǼȋǰ ȀȁȄǻȂǢǑ PLC ǖǶȄȋǼǾȋǵ, ȭǺȄǬǼ ǸȄ ǖϢȄϢ ǻ̆ǶȄȅǱǼ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰ ǻȄǧȄǘ ǢǼȋǱ 

ǖʅȄȅǺǬȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

2. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter ) 

ȭǹȄ̵ȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ (ȋǹȄ̵) ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ Ƕȋȓȋ̀Ǽ Ǻȋϡ 

ȭǹȄȋ̵ǩ ǶȄǲɝǢʅ ȅǵǴɝȄǼǰ ǢȋǼǑ PLC ȅȀȋ͗ȋǺǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱ ȭǹȄ̵ȅǺǬȄǼ ϤǸȁȄǼ 

ǢǼȄ ȁȓ, ǻȄ ȅȀȋ͗ȋǺǼ ȀʪǢ ǢȄȋǩǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

3. ǺȄȅ̵ȅǺǬȄǼ (Multimeter ) 

ǺȄȅ̵ȅǺǬȄǼ ǞǢʨ Ǹϗ֙ǣȆ ǶȅǼǺȄǶ ǻ̆ ǻȄ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ (Resistance ) ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ, ǺȄȅ̵ȅǺǬȄǼ ϤǸϘǱ ȁȓ ǻȄȋǱ ȀʪǢǹȄȋǸ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶͼȋǽȄ ȭǻǺǵ ǢȄȋǼ̀, 

ȭǹȄȋ̵ǩ ǞǸǔ ʙȅǱȋǼȄǴ ֓ǪȋǱ ֧ȅǸǴȄ ȁȓ, ǞǸǔ Ǟʨ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ ȀǺϬȄ ǾǵȄɦ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

4. ȭǬȋǢȄȅǺǬȄǼ (Tachometer ) 

ȭǬȋǢȄȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȭǼȄȋǬǾǵ ȅ͟Ǯ ǸȄ ӣǰɝǵ ǤȅǱ ǶȅǼǺȄǶ ǢȋǼǑ PLC ȅȀȋ͗ȋǺ ϤǸϘǱ ȭǺȄǬǼ ǸȄ ǻ̆ǶȄȅǱǼ 

ӣǰɝǵ ǤȅǱ ǺȄǶȋǱ ȭǬȋǢȄȅǺǬȄǼ ϤǸϘǱ ȁȓǑ Ǟʨ ȅȀȋ͗ȋǺǼ ȀʪǢ ȅ͟Ǯ ȅǵȓ̆ǰ ǞǸǔ ǶǻɝȋǸ́ǰ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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5. ǠǻȂȄǬȅǺǬȄǼ (Wattmeter ) 

ǠǻȂȄǬȅǺǬȄǼ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ Ǿȅʱ (ǠǻȂȄǬ) ǶȅǼǺȄǶ ǢȋǼǑ PLC ǖǶȄȋǼǾȋǵ ϤǸϘǱ ȭǺȄǬǼ ǸȄ ǻ̆ǶȄȅǱǼ Ǿȅʱ 

ǣǼǧ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȅǸȋ͆ǿǰ ǢǼȋǱ ǠǻȂȄǬȅǺǬȄǼ ϤǸϘǱ ȁȓǑ Ǟʨ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ȋǩǼ ͼǰǷǽ ǶȅǼǺȄǶ ǢȋǼ 

ǾȅɦǼ ǶȅǼǺȄǰ ȅǵǴɝȄǼǰ ǢȋǼǑ 

 

6. ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ (Clip -on Ammeter ) 

ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ǞǢʨ ȅǸȋǾǿ ǴǼȋǵǼ ǖʅȄȅǺǬȄǼ ǻȄ ȀǼȄȀȅǼ ǱȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǵȄ ȁȋȓ ȭǢǸǽ ǱȄȋǼǼ ǧȄǼǶȄȋǾ 

ȅɹǶ ǢȋǼ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ ϤǸȁȄȅǼǢ ȅǳǢ ȭǲȋǢ ֧ȅǸǴȄǩǵǢ ǢȄǼǰ Ǟʨ ȀǼȄȀȅǼ ȀȄȅǢɝȋǬ ʙȋǸǾ ǵȄ ǢȋǼǘ 

ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱ ȀʹǺǑ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ Ǟʨ ǞǢʨ ΚǱ ǞǸǔ ȅǵǼȄǶǳ ǚǶȄȓ ȁȋȓ ǲȄȋǢ, ȅǸȋǾǿǱ ǻǣǵ 

ȀȄȅǢɝȋǬ ȀǼȄȀȅǼ ȀǔȋǻȄǤ ǢǼȄ Ȁ̭Ǹ ǵȄ ȁȓǑ 

 

7. ȭǺǤȄǼ (Megger ) 

ȭǺǤȄǼ ǞǢʨ ǻ̆ ǻȄ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ǘǵ֧ȋǽǾǵ ʙȅǱȋǼȄǴ (Insulation resistance ) ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ 

ʙǴȄǵǱ ϤǸϘǱ ȁǻȂ ǻǣǵ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ǻȄǧȄǘ ǢǼȋǱ ȁȓ, ȭǻǺǵ ȭǺȄǬȋǼǼ ǸȄ ȮǸԋʅȅǱǢ ǱȄȋǼǼ ǘǵ֧ȋǽǾǵ 

ǶǼȆʹȄǑ PLC ȅȀȋ͗ȋǺ, Ǟʨ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ ȭǻ ȅȀȋ͗ȋǺǼ ǘǵ֧ȋǽǾǵ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ 

ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢǱȄ ǸȄ Δʨ ȭǵǘǑ 

 

(Ǥ) ǶȅǼǺȄȋǶǼ ǻ̆ͼȅǽǼ ȀʪǢ ϤǸȁȄǼ ǞǸǔ PLC ȀȄȅǢɝǬ ǶǼȆ́Ȅ Ǡ Δʨ ȀǔȋǾȄǴǵǕ  

 

PLC ȀȄȅǢɝȋǬǼ ǶǼȆ́ǰ ǞǸǔ Δʨ ȀǺȄǴȄȋǵǼ ǩϢ ǶȅǼǺȄǶ ǻȋ̆Ǽ ȀʪǢ ϤǸȁȄǼ (Correct Usage of 

Measuring Devices for Testing and Troubleshooting PLC Circuits) : 

PLC ǖǶȄȋǼǾȋǵ, ǶȅǼǺȄǶ ǻ̆ ȀʪǢǹȄȋǸ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ǗǺǼȄ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȋǱ ǶȄȅǼ ǞǸǔ 

ȭǢȄȋǵȄ ȀǺϬȄ ǸȄ Δʨ ȅǧȅͥǱ ǢǼȋǱ ȀȄȁȄϦ ȭǶȋǱ ǶȄȅǼǑ ȅǵȋǧ PLC ȀȄȅǢɝǬ ǶǼȆʹȄ ǞǸǔ Δʨ ȀǺȄǴȄǵ ǢǼȋǱ ϤǸϘǱ 

ǶȅǼǺȄǶ ǻ̆ͼȅǽǼ ȀʪǢ ϤǸȁȄǼ ǸǰɝǵȄ ǢǼȄ ȁȋǽȄǑ 

 

1. ǖʅȄȅǺǬȄǼ (Ammeter ) 

ϤǸȁȄǼ: 

¶ PLC ȀȄȅǢɝȋǬ ǢȄȋǼ̀ ǶǼȆ́Ȅ: ǖʅȄȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȀȄȅǢɝȋǬǼ Ǻȋϡ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǺȄǶȄ ȁȓǑ Ǟʨ 

ȅǸȋǾǿǹȄȋǸ ͼξΖԛǰɝ ǻǣǵ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽ ȭǻǺǵ ȭǺȄǬǼ ǸȄ ȅǼȋǽ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ 

ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ 

¶ Δʨ ȀǺȄǴȄǵ: ǻȅǳ PLC ȅȀȋ͗ȋǺǼ ȭǢȄǵ ǖǔȋǾ ǖǱʅȅǴǢ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȓ, ǱȄȁȋǽ Ǟʨ ȭǺȅǾǵ ǸȄ 

ȀȄȅǢɝȋǬǼ ́ȅǱ ǢǼȋǱ ǶȄȋǼǑ ǖʅȄȅǺǬȄǼ ȅǳȋȓ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢȋǼ Ǟǘ ǴǼȋǵǼ ȀǺϬȄ ȅǧȅͥǱ ǢǼȄ ǻȄȓǑ 

ȀʪǢ ϤǸȁȄǼ: 

¶ ǖʅȄȅǺǬȄǼ ȀȄȅǢɝȋǬ ȅȀȅǼǩ ǹȄȋǸ Ȁǔ֜ʱ ǢǼȄ ȁȓ, ȭǻǵ Ǟʨ ԚȋǼȄ ǢȄȋǼȋ̀Ǽ ʙǸȄȁ ǺȄǶȋǱ ǶȄȋǼǑ 

 

2. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter ) 

ϤǸȁȄǼ: 

¶ ȭǹȄȋ̵ǩ ǶǼȆʹȄ: ȭǹȄ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ PLC ȀȄȅǢɝȋǬǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǶǼȆ́Ȅ ǢǼȄ ȁȓǑ 

Ǟʨ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ ȭǻ ȀȄȅǢɝȋǬ ȀʪǢ ȭǹȄȋ̵ǩ ǼȋȓȋǨ ǞǸǔ ȅȀȋ͗Ǻʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 
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¶ Δʨ ȀǺȄǴȄǵ: ǻȅǳ ȀȄȅǢɝȋǬ ǖϖȄǹȄȅǸǢ ȭǹȄȋ̵ǩ ǲȄȋǢ, Ǟʨ ǖϢȄϢ ǚǶȄǳȄǵͼȋǽȄǼ ǢȄǩ Ǹ̎ ǢȋǼ ȅǳȋǱ ǶȄȋǼǑ 

ȭǹȄ̵ȅǺǬȄǼ ȅǳȋȓ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ Ƕȋȓȋ̀ ȭǹȄȋ̵ǩ ǶǼȆ́Ȅ ǢǼȋǱ ǶȄȋǼǵǑ 

ȀʪǢ ϤǸȁȄǼ: 

¶ ȭǹȄ̵ȅǺǬȄǼ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ϤǸϘǱ ȁȓ ǻȄȋǱ Ǟʨ ԋǘ Ƕȋȓȋ̀Ǽ Ǻȋϡ ȭǹȄȋ̵ǩ ǶȄǲɝǢʅ ǶȅǼǺȄǶ ǢǼȋǱ 

ǶȄȋǼǑ 

 

3. ǺȄȅ̵ȅǺǬȄǼ (Multimeter ) 

ϤǸȁȄǼ: 

¶ Ǹϗ֙ǣȆ ǶǼȆʹȄ: ǺȄȅ̵ȅǺǬȄǼ ȁǽ ǞǢʨ Ǹϗ֙ǣȆ ǻ̆ ǻȄ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ Ǟʨ PLC ȀȄȅǢɝȋǬǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǺȄǶȋǱ, ǞǸǔ ʙȅǱȋǼȄǴ ǶǼȆ́Ȅ ǢǼȋǱ ϤǸȁȄǼ ǢǼȄ 

ȁȓǑ 

¶ Δʨ ȀǺȄǴȄǵ: ȀȄȅǢɝȋǬǼ ȭǢȄȋǵȄ ȀǺϬȄ ǲȄǢȋǽ, ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǗǺǼȄ ȀʪǢǹȄȋǸ ǶǼȆ́ǰ ǢǼȋǱ ǶȄȅǼ 

ȭǻǺǵ ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǸȄ ʙȅǱȋǼȄǴ ʪǢ ǗȋǨ ȅǢǵȄǑ Ǟʨ ȀȄȅǢɝȋǬǼ ȀǺϬȄ ȅǧȅͥǱ ǢǼȄǼ ǩϢ ǢȄǻɝǢǼȆǑ 

ȀʪǢ ϤǸȁȄǼ: 

¶ ǺȄȅ̵ȅǺǬȄǼʨ ǞǢȄȅǴǢ ȭȀʨǔȀ ȅǵȋȓ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, ǱȄǘ Ǟʨ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǞǸǔ ʙȅǱȋǼȄǴ 

ǶȅǼǺȄȋǶǼ ǩϢ ȀʪǢǹȄȋǸ ǢǵȅǷǤȄǼ ǢǼȋǱ ȁȋǸǑ 

 

4. ȭǬȋǢȄȅǺǬȄǼ (Tachometer ) 

ϤǸȁȄǼ: 

¶ ȭǺȄǬǼ ȅ͟Ǯ ǶǼȆʹȄ: ȭǬȋǢȄȅǺǬȄǼ ϤǸϘǱ ȁȓ PLC ȅȀȋ͗ȋǺǼ ȭǺȄǬȋǼǼ ȅ͟Ǯ ǶȅǼǺȄǶ ǢǼȋǱǑ Ǟʨ ȅǵȅ́Ǳ 

ǢȋǼ ȭǻ ȭǺȄǬȋǼǼ ǤȅǱ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ ʙȅʆȓȄʨ ǻǲȄǻǲ ǤȅǱȋǱ ǧǽȋǨǑ 

ȀʪǢ ϤǸȁȄǼ: 

¶ Ǟʨ ֚ǽǱ ǵǵ-Ǣ̀Ȅʮ ȅȀȋ͗Ǻ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ, ǻȄ ȭǺȄǬȋǼǼ ϩȄǷȋǬǼ ӣǰɝǵ ǤȅǱ ǺȄǶȋǱ ϤǸϘǱ ȁȓǑ 

ȅ͟ȋǮǼ ǶǼȆʹȄǼ ǩϢ Ǟʨ ȭǺȄǬȋǼǼ ǢȄǨȄǢȄȅǨ ǼȄǣȄ ȁȓǑ 

 

5. ǠǻȂȄǬȅǺǬȄǼ (Wattmeter ) 

ϤǸȁȄǼ: 

¶ Ǿȅʱ ǶȅǼǺȄǶ: ǠǻȂȄǬȅǺǬȄǼ ϤǸϘǱ ȁȓ PLC ȅȀȋ͗ȋǺ ȭǺȄǬǼ ǸȄ ǖϢȄϢ ǻ̆ǶȄȅǱǼ Ǿȅʱ (ǠǻȂȄǬ) ǶȅǼǺȄǶ 

ǢǼȋǱǑ Ǟʨ ȅȀȋ͗ȋǺǼ Ǿȅɦ ǣǼǧ ǶǻɝȋǸ́ǰ ǢȋǼ ǞǸǔ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȅȀȋ͗Ǻʨ ǳ́ǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

 

ȀʪǢ ϤǸȁȄǼ: 

¶ ǠǻȂȄǬȅǺǬȄǼʨ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ϤǸϘǱ ȁǻȂ ǞǸǔ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼȋ̀Ǽ ͼǰǷǽ ȭǲȋǢ Ǿȅʱ (ǠǻȂȄǬ) 

ǶȅǼǺȄǶ ǢǼȄ ȁǻȂǑ 

 

6. ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ (Clip-on Ammeter) 

ϤǸȁȄǼ: 

¶ ǼȄǸȄǼ ֓ȅǾǔ ΜȄǼȄ ǶȅǼǺȄǶ: ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ȀǼȄȀȅǼ ǱȄȋǼǼ Ǻȋϡ ǵȄ ȅǤȋȓ ȭǢǸǽ ǱȄȋǼǼ ǧȄǼǶȄȋǾ ȅʴǶ 

ǢȋǼ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ Ǟʨ ӝǸǘ ֧ȅǸǴȄǩǵǢ ǻǣǵ ȀǼȄȀȅǼ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǺȄǶ ȭǵǠȓȄ Ȁ̭Ǹ 

ǵȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȀʪǢ ϤǸȁȄǼ: 

¶ Ǟʨ ǵǵ-Ǣ̀Ȅʮ ǻ̆, ǻȄ ȀǼȄȀȅǼ ȀȄȅǢɝȋǬ ʙȋǸǾ ǵȄ ǢȋǼǘ ǱȄȋǼǼ ǧȄǼǶȄȋǾ ȅɹǶ ǢȋǼ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

 

7. ȭǺǤȄǼ (Megger) 

ϤǸȁȄǼ: 

¶ ǘǵ֧ȋǽǾǵ ǶǼȆʹȄ: ȭǺǤȄǼ ϤǸϘǱ ȁȓ ȀȄȅǢɝǬ ǸȄ ǻ̆ǶȄȅǱǼ ǘǵ֧ȋǽǾǵ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱǑ Ǟʨ 

ȅȀȋ͗ȋǺǼ ǘǵ֧ȋǽǾǵ ǶǼȆ́Ȅ ǢȋǼ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȭǢȄȋǵȄ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ȮǸԋʅȅǱǢ ȅǸǶǳ ֩ȅ͊ ȁȋǸ ǵȄǑ 

ȀʪǢ ϤǸȁȄǼ: 

¶ Ǟʨ ȅȀȋ͗ȋǺǼ ǘǵ֧ȋǽǾǵ ǶȅǼǺȄȋǶǼ ǩϢ ϤǸϘǱ ȁȓ, ǞǸǔ Ǟʨ ǘ̑ȇȋǽȋǬǮ ȭǢǸǽ ǸȄ ǖϢȄϢ ǚǶȄǳȄȋǵ 

ǘǵ֧ȋǽǾǵ ǶǼȆʹȄ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

ȀʪǢ ϤǸȁȄȋǼǼ ͼξΖ: 

¶ ȅǵ֖ɝǽǱȄ: ȀʪǢ ǶȅǼǺȄǶ ǻ̆ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǸ ǞǸǔ ȭǢȄȋǵȄ Δʨ 

ȭǲȋǢ ֙ʱ ǲȄǢȋǸǑ 

¶ ȅǵǼȄǶ˭Ȅ: Ǟǘ ǻ̆ͼȅǽ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǽ ԋǥɝǬǵȄ ǸȄ ́ȅǱǼ Ȁ̭ȄǸǵȄ ǢȋǺ ǻȄȓǑ 

¶ ΚǱ ȀǺϬȄ ȀǺȄǴȄǵ: ΚǱ ȀǺϬȄ ǾǵȄʱ ǞǸǔ ȀǺȄǴȄǵ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ȭǺǼȄǺǱ Ǡ 

Ǽ́ǰȄȋǸ́ǰȋǢ ǗǼǠ ǢȄǻɝǢǼȆ ǢȋǼ ȭǱȄȋǽǑ 

Ǟǘ ǶȅǼǺȄǶ ǻ̆ͼȅǽǼ ȀʪǢ ϤǸȁȄǼ PLC ǖǶȄȋǼǾȋǵǼ ȀʪǢǱȄ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǢǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȭȀǽǷ ȭǧǢ (Self -check) ƙ ș.Ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

1. PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȭǢȄǵ ǶȅǼǺȄǶ ǻ̆ͼȅǽ ʙȋǻȂȄǩǵ? 

1. ǺȄȅ̵ȅǺǬȄǼ ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ? 

3. ȭǬȋǢȄȅǺǬȄǼ ǢȆǹȄȋǸ PLC ȅȀȋ͗ȋǺ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

4. ǠǻȂȄǬȅǺǬȄǼ ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ ǞǸǔ ȭǢǵ Ǟʨ PLC ȅȀȋ͗ȋǺ ͼξΖԛǰɝ? 

1. ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

6. ȭǺǤȄǼ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ Ǟʨ ǢȆ ǩϢ ͼξΖԛǰɝ? 

 

 

ǚ˭ǼǶʔ (Answer Key ) ƙ ș.ș 

 

1. ʙ̈́: PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȭǢȄǵ ǶȅǼǺȄǶ ǻ̆ͼȅǽ ʙȋǻȂȄǩǵ? 

ǚ˭Ǽ: PLC  ǖǶȄȋǼǾȋǵǼ ǩϢ ǶȅǼǺȄǶ ǻ ̆ȅȁȋȀȋǸ ǖʅȄȅǺǬȄǼ, ȭǹȄ̵ȅǺǬȄǼ, ǺȄȅ̵ȅǺǬȄǼ, ǠǻȂȄǬȅǺǬȄǼ, ȭǬȋǢȄȅǺǬȄǼ, 

ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ, ǞǸǔ ȭǺǤȄǼ ϤǸȁȄǼ ǢǼȄ ȁǻȂǑ 

 

2. ʙ̈́: ǺȄȅ̵ȅǺǬȄǼ ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ? 

ǚ˭Ǽ: ǺȄȅ̵ȅǺǬȄǼ ǞǢʨ Ǹϗ֙ǣȆ ǻ ̆ǻȄ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁȓ, ǞǸǔ Ǟʨ PLC  

ȀȄȅǢɝȋǬ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ ǶȅǼǺȄǶ ǻȄǧȄǘ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

 

3. ʙ̈́: ȭǬȋǢȄȅǺǬȄǼ ǢȆǹȄȋǸ PLC ȅȀȋ͗ȋǺ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ȭǬȋǢȄȅǺǬȄǼ ȭǼȄȋǬǾǵȄǽ ȅ͟Ǯ ǸȄ ȭǺȄǬǼ ȅ͟Ǯ ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁȓ, ǻȄ PLC ȅȀȋ͗ȋǺ ȭǺȄǬȋǼǼ 

ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅ͟Ǯ ȅǵǴɝȄǼȋǰ ȀȄȁȄϦ ǢȋǼǑ 

 

4. ʙ̈́: ǠǻȂȄǬȅǺǬȄǼ ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ ǞǸǔ ȭǢǵ Ǟʨ PLC ȅȀȋ͗ȋǺ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ǠǻȂȄǬȅǺǬȄǼ ǢȄȋǼ̀ Ǡ ȭǹȄȋ̵ȋǩǼ ͼǰǷǽ ȭǲȋǢ Ǿȅʱ (ǠǻȂȄǬ) ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ PLC  ȅȀȋ͗ȋǺ Ǿȅʱ ǣǼǧ 

ǞǸǔ ȭǺȄǬǼ ǸȄ ǻ̆ǶȄȅǱǼ ǢȄǻɝǢȄȅǼǱȄ ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

5. ʙ̈́: ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ ȀǼȄȀȅǼ ǱȄȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǵȄ ȁȋȓ ǱȄȋǼǼ ǧȄǼǶȄȋǾ ȅʴǶ ǢȋǼ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢȋǼǑ Ǟʨ 

PLC  ȅȀȋ͗ȋǺ ΚǱ ǞǸǔ ȅǵǼȄǶǳǹȄȋǸ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

 

6. ʙ̈́: ȭǺǤȄǼ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ Ǟʨ ǢȆ ǩϢ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ȭǺǤȄǼ ǘ̑ȇȋǽǾǵ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ Ǟʨ PLC  ȅȀȋ͗ȋǺǼ ǘǵ֧ȋǽǾǵ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ 

ǢǼȋǱ ͼξΖԛǰɝ, ǻȄȋǱ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ȮǸԋʅȅǱǢ ȅǸǶǳ ǞǮȂȄȋǵȄ ǻȄǻȂǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǩǸ ȅǾǬ (Job Sheet) ƙ ș.Ț 

 

ǩȋǸǼ ǵȄǺǕ PLC ǖǶȄȋǼǾȋǵǼ ȅǵȅǳɝ͊ ʙȋȓȄǩǵȆȓǱȄǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ǶȅǼǺȄȋǶǼ ǻ̆Ȁ֚ȁ ǾǵȄʱ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ʙȋǻȂȄǩǵȆǻȂǱȄ ȅǧȅͥǱ ǢǼȄ: 

o PLC ȅȀȋ͗ȋǺǼ ǩϢ ϤǸϘǱ ȀȄȅǢɝǬ ǸȄ ǻ̆ǶȄȅǱǼ ʙȋǻȂȄǩǵȆǻȂǱȄ ֓ӱǵǑ 

o ȅȀȋ͗ȋǺǼ ǩϢ ʙȋǻȂȄǩǵȆǻȂ ǶȅǼǺȄȋǶǼ ǴǼǵ (ȭǻǺǵ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, Ǿȅʱ, ʙȅǱȋǼȄǴ) ȅǧȅͥǱ ǢξǵǑ 

2. ǶȅǼǺȄǶ ǻ ̆ȅǵǸɝȄǧǵ: 

o ȅȀȋ͗ȋǺǼ ʙȋǻȂȄǩǵ ǖԑǻȄǻȂȆ ǖʅȄȅǺǬȄǼ, ȭǹȄ̵ȅǺǬȄǼ, ǺȄȅ̵ȅǺǬȄǼ, ǠǻȂȄǬȅǺǬȄǼ, ȭǬȋǢȄȅǺǬȄǼ, ȅʴǶ ǖǵ 

ǖʅȄȅǺǬȄǼ, ǞǸǔ ȭǺǤȄǼ ȅǵǸɝȄǧǵ ǢξǵǑ 

3. ǻȋ̆Ǽ ǢȄǻɝǢȄȅǼǱȄ ֓ӱǵ: 

o ʙȅǱʨ ǶȅǼǺȄǶ ǻȋ̆Ǽ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȀʪǢ ϤǸȁȄȋǼǼ Ƕ˸ȅǱ ǩȄԑǵǑ 

o Ǟʨ ֓ǪȋǱ ȀȄȁȄϦ ǢǼȋǸ ȭǢȄǵ ǻ ̆ȭǢȄǵ ǶȅǼȅ͛ȅǱȋǱ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

4. ǶȅǼǺȄǶ ǻȋ̆Ǽ ȀʪǢ ȀǔȋǻȄǤ: 

o ǶȅǼǺȄǶ ǻ̆ͼȅǽ ȀʪǢǹȄȋǸ ȀȄȅǢɝȋǬǼ ȀȄȋǲ Ȁǔ֜ʱ ǢξǵǑ 

o ȭǹȄ̵ȅǺǬȄǼʨ ϣȄǼȄȋǽǽ ǞǸǔ ǖʅȄȅǺǬȄǼʨ ȅȀȅǼǩ ȀǔȋǻȄȋǤ ϤǸȁȄǼ ǢξǵǑ 

5. Ǳϟ Ȁǔʈȁ ǞǸǔ ȅǸȋ͆ǿǰ: 

o ǻ ̆ϤǸȁȄǼ ǢȋǼ ȀʪǢ ǶȅǼǺȄǶ Ȁǔʈȁ Ǣξǵ ǞǸǔ ȭȀͼȅǽǼ ȅǸȋ͆ǿǰ ǢξǵǑ 

o ǻȅǳ ȭǢȄǵ ȀǺϬȄ ǸȄ Δʨ ȅǧȅͥǱ ȁǻȂ, ǱȄȁȋǽ ǱȄ ȀǺȄǴȄǵ ǢξǵǑ 

6. Δʨ ȀǺȄǴȄǵ: 

o ǶȅǼǺȄǶ ǻ̆ͼȅǽ ϤǸȁȄǼ ǢȋǼ ȅȀȋ͗ȋǺǼ Δʨ ȅǧȅͥǱ Ǣξǵ ǞǸǔ ΚǱ ȀǺȄǴȄǵ ǢξǵǑ 

o ȀǺϬȄͼȅǽ ȅǧȅͥǱ ǢǼȄǼ ǶǼ, ȀʪǢ ȭǺǼȄǺȋǱǼ Ƕ˸ȅǱ ʈȁǰ ǢξǵǑ 

 

ȀǱǢǱɝȄǕ  

1. ǢȄǩ ςξǼ ǗȋǤ ȀǸ ȮǸԋʅȅǱǢ Ǿȅʱ Ǹ ̎ǢξǵǑ 

2. ǶȅǼǺȄǶ ǻ̆ͼȅǽǼ ȀȄȋǲ ǢȄǩ ǢǼȄǼ ȀǺȓ ȀʪǢ ȅǵȋǳɝȅǾǢȄ ǖԑȀǼǰ ǢξǵǑ 

3. ȀʪǢ ǻȋ̆Ǽ ȭȀʨǔ ȅǵȅ́Ǳ Ǣξǵ, ȭǻǺǵ ǺȄȅ̵ȅǺǬȄǼ ǸȄ ȭǹȄ̵ȅǺǬȄǼǑ 

4. ǻ ̆ϤǸȁȄȋǼǼ ȀǺȓ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ǖȅǱȅǼʱ ǢȄȋǼ̀ ʙǸȄȁ ǞȑȄȋǵȄǼ ǩϢ ȀȄǸǴȄȋǵ ǢȄǩ ǢξǵǑ 

5. ȅǸǶ˓ǵǢ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ʙȋǬȄǢǽ ȭǺȋǵ ǧ֟ǵǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ș.Ț 

 

ǩȋǸǼ ǵȄǺǕ PLC ǖǶȄȋǼǾȋǵǼ ȅǵȅǳɝ͊ ʙȋȓȄǩǵȆȓǱȄǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ǶȅǼǺȄȋǶǼ ǻ̆Ȁ֚ȁ ǾǵȄʱ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ (Electrical gloves)  

o ȮǸԋʅȅǱǢ ȅǸǶǳ ȭǲȋǢ ǼʹȄ ȭǶȋǱ ˁȄǹȀ ϤǸȁȄǼ ǢξǵǑ 

2. ȭȀǘǷʨ ǤǤǽȀ (Safety goggles)  

o ȮǸԋʅȅǱǢ ͞ʅȄǾ ǸȄ ǚ̵ȄȋǵȄ ǚǶȄǳȄǵ ȭǲȋǢ ȭǧȄǣ ǼʹȄ ǢǼȄǼ ǩϢǑ 

3. ỡ̄Ǻ-ȭǼȅȀ͗ʅȄ̀ ȭǶȄǾȄǢ (Flame -resistant clothing)  

o ǱȄǶ ǞǸǔ Ǘͼǵ ȭǲȋǢ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

4. ȭȀǘǷʨ ֓ǬȀ (Safety boots)  

o ȮǸԋʅȅǱǢ ǾǢ ǞǸǔ ԋǥɝǬǵȄ ȭǲȋǢ ǶȄ ǼʹȄ ǢǼȋǱǑ 

5. ȭȁǽȋǺǬ (Helmet)  

o ǺȄǲȄǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. ǺȄȅ̵ȅǺǬȄǼ (Multimeter)  

2. ǖʅȄȅǺǬȄǼ (Ammeter)  

3. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter)  

4. ǠǻȂȄǬȅǺǬȄǼ (Wattmeter)  

5. ȭǬȋǢȄȅǺǬȄǼ (Tachometer)  

6. ȅʴǶ ǖǵ ǖʅȄȅǺǬȄǼ (Clip -on Ammeter)  

7. ȭǺǤȄǼ (Megger)  

8. ȭǶȅ̑ǽ Ǡ ǺȄǢɝȄǼ (Pencil & Marker)  

9. ǠϦȂȄǼ ȅ͖ǶȄǼ (Wire stripper)  

10. Ӌ ʑȄǘǹȄǼ (Screwdriver)  

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ǠϦȂȄǼ (Wire)  

2. ǢȋǵʮǼ (Connectors)  

3. ȅǷǚǩ (Fuses)  

4. ȀȄȅǢɝǬ ȭʛǢȄǼ (Circuit breaker)  

5. ȅǼȋǽ (Relay)  

6. ֧ǘǧ (Switch)  
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ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 

 

Figure:  Measuring Devices/Instruments in detailed Collection  
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.ț 

 

ȅǾǣǵ Ƿǽ-ț: ȅǮȅȀ (DC) ȀȄȅǢɝǬ ǶǼȆ́Ȅͼȅǽ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȅǧȅͥǱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü ȅǮȅȀ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ (Resistance ) ǶȅǼǺȄǶ ǢǼȄ ǞǸǔ ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ ǢǼȄ 

ü ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄ 

ü ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄ 

ü ǞǢȅʔǱ ȀȄȅǢɝǬ (ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ) ȮǱȅǼ ǢǼȄ  

ü ȀȄȅǢɝǬ Ǳˬͼȅǽ ǸȄ͚ǸȄȓǵ ǞǸǔ ǻȄǧȄǘ ǢǼȄ 

 

(Ǣ) ȅǮȅȀ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ (Resistance ) ǶȅǼǺȄǶ ǢǼȄ ǞǸǔ ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ ǢǼȄǕ 

ǠȁȋǺǼ ֨ʔ (Ohm's Law)  ȁǽ ǞǢʨ ȭǺȐȅǽǢ ȮǸԋʅȅǱǢ ֨ʔ ǻȄ Ǹȋǽ ȭǻ, ȭǢȄȋǵȄ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ (V) ǞǸǔ 

ǢȄȋǼ̀ (I) ǞǼ Ǻȋϡ Ȁ̩ Ǣɝ ǞǸǔ ʙȅǱȋǼȄǴ (R) ǞǼ Ȁ̩ ȋǢɝǼ ȀǺȆǢǼǰʨ ȁȋǽȄ: 

V = I X R 

ǞǣȄȋǵ: 

¶ V ȁǽ ȭǹȄȋ̵ǩ (Volt),  

¶ I  ȁǽ ǢȄȋǼ̀ (Ampere),  

¶ R ȁǽ ʙȅǱȋǼȄǴ (Ohms)Ǒ 

 

ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ ǢǼȄǼ ǩϢ ǶǼȆʹǰ ʙȅʆȓȄ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

ȅǮȅȀ ȀȄȅǢɝȋǬ ǶǼȆʹȋǰǼ ǩϢ, ǞǢʨ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ, ȭǼȅǩ͗Ǽ (Resistance), ǖʅȄȅǺǬȄǼ (Ammeter), 

ȭǹȄ̵ȅǺǬȄǼ (Voltmeter), ǞǸǔ ȀǔȋǻȄǤǢȄǼȆ ǱȄȋǼǼ ʙȋȓȄǩǵ ȁȋǸǑ 

2. ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ: 

ʙǲȋǺ, ȀȄȅǢɝȋǬǼ Ǻȋϡ ȭǹȄȋ̵ǩ ǺȄԚǵǑ ȭǹȄ̵ȅǺǬȄǼʨ ȀȄȅǢɝȋǬǼ ԋʨ Ƕȋȓȋ̀Ǽ Ǻȋϡ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȋǱ 

ȁȋǸǑ ȭǹȄ̵ȅǺǬȄǼ ΜȄǼȄ ǶȅǼǺȄǶ ǢǼȄ ȭǹȄȋ̵ǩ ֚Ϩ ǶȄǠȓȄ ǻȄȋǸǑ 

3. ǢȄȋǼ̀ ǶȅǼǺȄǶ: 

ǱȄǼǶǼ, ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǺȄԚǵǑ ǖʅȄȅǺǬȄǼʨ ȅȀȅǼȋǩ ȀȄȅǢɝȋǬǼ Ǻȋϡ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ Ǟʨ 

ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǺȄǶȋǱ ǶȄȋǼǑ 

4. ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ: 

ȭǼȅǩ͗ȋǼǼ ǺȄǵ ǺȄԚǵ, ȭǻʨ ȀȄǴȄǼǰǱ ȭǼȅǩ͗ȋǼǼ ǚǶǼ ȭǽǣȄ ǲȄȋǢ, ǖǲǸȄ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ Ǟʨ ǺȄǶȄ ȭǻȋǱ 

ǶȄȋǼǑ ǻȅǳ ǗǶȅǵ ȀȄȅǢɝȋǬǼ ȭǼȅǩ͗Ǽ ϤǸȁȄǼ ǢǼȋǨǵ, ǱȋǸ ǗǶȅǵ Ǟʨ ȀǼȄȀȅǼ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋȓ ǶǼȆʹȄ ǢǼȋǱ 

ǶȄȋǼǵǑ 

5. ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ: 

¶ Ǟǣǵ ǗǶȅǵ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǞǸǔ ʙȅǱȋǼȄȋǴǼ ǺȄǵ ȭǶȋȓȋǨǵǑ 
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¶ ȭȀͼȅǽǼ ȅǹȅ˭ȋǱ V = I × R  ȀǺȆǢǼǰʨ ǶǼȆʹȄ ǢξǵǑ 

¶ ǻȅǳ ǗǶǵȄǼ ǶȅǼǺȄǶ ǖԑǻȄȓȆ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ͼǰǷǽ ʙȅǱȋǼȄȋǴǼ ȀǺȄǵ ȁȓ, ǱȋǸ Ǟʨ ǠȁȋǺǼ 

֨ȋʔǼ ȀʪǢǱȄ ʙǺȄǰ ǢǼȋǸǑ 

 

Ohmƛs Law Verification Circuit Diagram  

 

Ǳǳȋ̇Ǽ ͼξΖ: 

¶ ȅǵ֖ɝǽǱȄ ȅǵȅ́ǱǢǼǰ: ȅǮȅȀ ȀȄȅǢɝȋǬ ǶǼȆʹȋǰǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ ȅȀȋ͗ȋǺ ȀʪǢ ȭǹȄȋ̵ǩ, 

ǢȄȋǼ̀, ǞǸǔ ʙȅǱȋǼȄǴ ǼȋȓȋǨ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ǢȄǻɝ́ǺǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

¶ Δʨ ǾǵȄʱǢǼǰ: ǻȅǳ ǶǼȆʹȋǰǼ ǺȄϡȋǺ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄȋǴǼ ǺȄȋǵ ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢǱȄ 

ǶȄǠȓȄ ǻȄȓ, ǱȋǸ Ǟʨ ȀȄȅǢɝȋǬ ȭǢȄȋǵȄ Δʨ ǸȄ ȀǺϬȄǼ ȀǔȋǢǱ ȁȋǱ ǶȄȋǼ, ǻȄ Δʨ ȀǺȄǴȄȋǵǼ ǩϢ ȀȁȄȓǱȄ 

ǢǼȋǸǑ 

 

PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ʙȋȓȄǤ: 

PLC ȅȀȋ͗ȋǺ ǠȁȋǺǼ ֨ȋʔǼ ʙȋȓȄȋǤǼ ǺȄϡȋǺ ǗǺǼȄ ȅǵȅ́Ǳ ǢǼȋǱ ǶȄȅǼ ȭǻ ȭǺȄǬǼ, ȅǼȋǽ, ǸȄ ǖϢȄϢ ǻ̆ǶȄȅǱǼ 

ǩϢ ȀʪǢ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ʙȋȓȄǤ ǢǼȄ ȁȋˏ, ǞǸǔ ȅȀȋ͗Ǻʨ ǳʹǹȄȋǸ ǢȄǩ ǢǼȋǨǑ Ǟǘ ǶǼȆʹǰ Ƕ˸ȅǱ 

ȀȄȅǢɝȋǬǼ ȅǮǩȄǘǵ, ǼʹǰȄȋǸʹǰ, ǞǸǔ ǚ̏ȅǱǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 

ǞǹȄȋǸ, ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ ǢǼȄǼ ǺȄϡȋǺ ȅǮȅȀ ȀȄȅǢɝȋǬǼ ǢȄǻɝ́ǺǱȄ ǞǸǔ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ, ǻȄ PLC 

ǖǶȄȋǼǾȋǵ ȅȀȋ͗ȋǺǼ ȅǵǹɝǼȋǻȄϛǱȄ ǞǸǔ ͛ȄȅȓΖ ǸǩȄȓ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

(ǣ) ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄǕ 

ȅȀȅǼǩ ȀȄȅǢɝǬ ȁǽ ǞǺǵ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ȭǻǣȄȋǵ ȀǺ͚ ǚǶȄǳȄǵ ǞǢʨ ȀȄȅǼȋǱ Ȁǔ֜  ɦǲȄȋǢ, ǖǲɝȄִ, ǞǢʨ 

ǚǶȄǳȄǵ ȭǲȋǢ ǖϢ ǚǶȄǳȄȋǵ ȅǸԋʅִ ʙǸȄȋȁǼ ǩϢ ǞǢǬȄǘ Ƕǲ ǲȄȋǢǑ PLC ǖǶȄȋǼǾǵ ǞǸǔ ǖϢȄϢ ȮǸԋʅȅǱǢ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǢȄȋǩǼ ǩϢ ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄ ǞǢʨ ͼξΖԛǰɝ Ƕǳȋ́Ƕ, ǻȄ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȋǱ 

ȀȁȄǻȂǢǑ 

 

Series Circuit Test Setup Di agram  

 

ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ Ƕǳȋ́Ƕ: 

1. ǚǶȄǳȄǵ ʙϊȅǱ: 

o ǞǢʨ DC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ, ȭǼȅǩ͗Ǽ, ǖʅȄȅǺǬȄǼ, ȭǹȄ̵ȅǺǬȄǼ ǞǸǔ ȀǔȋǻȄȋǤǼ ǩϢ ǱȄȋǼǼ ʙȋȓȄǩǵ 

ȁȋǸǑ 

o ȀǺ͚ ǚǶȄǳȄǵ ʙϊǱ ǢȋǼ ȀȄȅǢɝǬ ȀǔȋǻȄȋǤǼ ǩϢ ʙϊǱ ǲȄʹǵǑ 

 

2. ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ǶȄǠǻȂȄǼ ȀȄ̘ȄǘȋǻȂǼ Ƕȅǩʨǹ ǬȄȅǺɝǵȄǽ ȭǲȋǢ ǞǢʨ ǱȄǼ ȅǵȋǻȂ ʙǲǺ ȭǼȅǩ͗ ȋǼǼ ǞǢ ʙȄȋ̇ ȀǔȋǻȄǤ ǢξǵǑ 

o ǶǼǸǱͫȋǱ ȭǼȅǩ͗ȋǼǼ ǖǶǼ ʙȄ̇ ȭǲȋǢ ȅΜǱȆȓ ǚǶȄǳȄǵ (ȋǻǺǵ ǗȋǼǢʨ ȭǼȅǩ͗Ǽ ǸȄ ǖϢ ǻ̆ǶȄȅǱ) 

Ȁǔ֜ʱ Ǣξǵ ǞǸǔ ǞǹȄȋǸ ȀǸ ǚǶȄǳȄǵ ǞȋǢ ǞȋǢ ֜ʱ ǢξǵǑ 

o ȀǸɝȋǾǿ ǚǶȄǳȄǵʨǼ ǖǶǼ ʙȄ̇ȋǢ ǶȄǠǻȂȄǼ ȀȄ̘ȄǘȋǻȂǼ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄȋǽǼ ȀȄȋǲ Ȁǔ֜  ɦǢξǵǑ 

3. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼʨ ȅȀȅǼǩ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǖ̇ ɝɦ֖ Ǣξǵ, ǻȄȋǱ Ǟʨ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ 

ǢǼȋǱ ǶȄȋǼǑ 

o ȭǹȄ̵ȅǺǬȄǼʨ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ϤǸȁȄǼ Ǣξǵ, ǻȄȋǱ Ǟʨ ȭǼȅǩ͗ȋǼǼ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ 

 

4. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬʨ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ Ǡ ȭǹȄ̵ȅǺǬȄǼ ΜȄǼȄ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ǶȅǼǺȄȋǶǼ ǺȄǵͼȅǽ ǻȄǧȄǘ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȀȄȅǢɝǬʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 
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ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ: 

¶ ǢȄȋǼ̀ ǞǢǼǢǺ ǲȄȋǢ: ȅȀȅǼǩ ȀȄȅǢɝȋǬ, ȀǺ͚ ǚǶȄǳȄǵ ǞȋǢ ǖǶȋǼǼ Ȁȋ̍ Ȁǔ֜  ɦǲȄǢȄȓ, ȀȄȅǢɝȋǬǼ ʙȅǱʨ 

Ƕȋȓȋ̀ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǞǢǼǢǺ ǲȄȋǢǑ 

¶ ȭǹȄȋ̵ǩ ǹȄǤ ȁȓ: ȅȀȅǼǩ ȀȄȅǢɝȋǬ ʙȅǱʨ ǚǶȄǳȄȋǵ ȭǹȄȋ̵ǩ ǹȄǤ ȁȋȓ ǻȄȓǑ ȀȄȅǢɝȋǬ ȭǺȄǬ ȭǹȄȋ̵ǩȋǢ ʙȅǱʨ 

ǚǶȄǳȄȋǵ Ǹˢǵ ǢǼȄ ȁȓǑ 

 

ȅȀȅǼǩ ȀȄȅǢɝȋǬ ǶǼȆ́ȋǰǼ ǚȋ˶ϩ: 

1. ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ: ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ Ǻȋϡ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢȋǼ ǠȁȋǺǼ ֨ʔ (V = 

I Õ R) ǻȄǧȄǘ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

2. Δʨ ȅǵǰɝȓ: ȅȀȅǼǩ ȀȄȅǢɝȋǬ ȭǢȄǵǠ ǚǶȄǳȄǵ ǻȅǳ ǢȄǩ ǵȄ ǢȋǼ, ǱȄȁȋǽ ȀȄȅǢɝǬ ԚȋǼȄԚȅǼ Ǹ̎ ȁȋȓ ȭǻȋǱ ǶȄȋǼ, 

ǻȄ Δʨ ǾǵȄʱ ǢǼȋǱ ȀȁȄǻȂǢǑ 

 

PLC ǖǶȄȋǼǾȋǵ ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ͼξΖ: 

¶ ȅǵ֖ɝǽǱȄ: ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ǢȄȋǩǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

¶ Ƕ˸ȅǱ ǶǼȆʹȄ: PLC ȅȀȋ͗ȋǺ ϤǸϘǱ ȅȀȅǼǩ ȀȄȅǢɝǬ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄǼ ǺȄϡȋǺ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

¶ ȅǵǼȄǶ˭Ȅ: ȭǢȄȋǵȄ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȅǳȋǽ ȅȀȅǼǩ ȀȄȅǢɝȋǬ ǱȄ ȅǧȅͥǱ ǢǼȄ Ȁȁǩ ȁȓǑ 

 

(Ǥ) ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄǕ 

 

ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȁǽ ǞǺǵ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ȭǻǣȄȋǵ ȀǺ͚ ǚǶȄǳȄǵ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ϣȄǼȄȋǽǽ ǸȄ 

ȀǺȄ̇ǼȄǽǹȄȋǸ Ȁǔ֜  ɦǲȄȋǢǑ Ǟǘ ǴǼȋǵǼ ȀȄȅǢɝȋǬ ʙȅǱʨ ǚǶȄǳȄǵ ǗǽȄǳȄ Ƕȋǲ ȅǸԋʅִ ǶȄȓ, ǞǸǔ ǞǼ Ƿȋǽ ǞǢ ǚǶȄǳȄǵ 

ϤȄȁǱ ȁȋǽǠ ǖϢ ǚǶȄǳȄǵͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ǖϤȄȁǱ ǲȄȋǢǑ ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȮǸԋʅȅǱǢ 

ǢȄȋǩǼ ǩϢ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȅǵȅǳɝ͊ ǚǶȄǳȄǵͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȋǱ ȀȁȄǻȂǢǑ 

 

Parallel Circuit Diagram with Components  
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ Ƕǳȋ́Ƕ: 

1. ǚǶȄǳȄǵ ʙϊȅǱ: 

o ǞǢʨ DC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ, ȭǼȅǩ͗Ǽ (Resistance), ǖʅȄȅǺǬȄǼ (Ammeter), ȭǹȄ̵ȅǺǬȄǼ 

(Voltmeter), ǞǸǔ ȀǔȋǻȄȋǤǼ ǩϢ ǱȄȋǼǼ ʙȋȓȄǩǵ ȁȋǸǑ 

2. ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ǶȄǠǻȂȄǼ ȀȄ̘ȄǘȋǻȂǼ Ƕȅǩʨǹ ǬȄȅǺɝǵȄǽ ȭǲȋǢ ǞǢʨ ǱȄǼ ȅǵȋȓ ʙǲǺ ȭǼȅǩ͗ ȋǼǼ Ƕȅǩʨǹ ʙȄȋ̇ ȀǔȋǻȄǤ 

ǢξǵǑ 

o ʙȅǱʨ ȭǼȅǩ͗ ȋǼǼ Ƕȅǩʨǹ ʙȄȋ̇Ǽ ȀȄȋǲ ǶȄǠǻȂȄǼ ȀȄ̘ȄǘȋǻȂǼ Ƕȅǩʨǹ ǬȄȅǺɝǵȄǽ ϣȄǼȄȋǽǽǹȄȋǸ Ȁǔ֜ʱ 

ǢξǵǑ 

o ȀǺ͚ ȭǼȅǩ͗ ȋǼǼ ȭǵȋǤʨǹ ʙȄ̇ͼȅǽ ǞǢȀȄȋǲ ǞǢȋǻȄǤǹȄȋǸ ǶȄǠǻȂȄǼ ȀȄ̘ȄǘȋǻȂǼ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄȋǽǼ 

ȀȄȋǲ Ȁǔ֜ʱ ǢξǵǑ 

 

3. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼʨ ȅȀȅǼǩ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǖ̇ ɝɦ֖ Ǣξǵ, ǻȄȋǱ Ǟʨ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ 

ǢǼȋǱ ǶȄȋǼǑ 

o ȭǹȄ̵ȅǺǬȄǼʨ ʙȅǱʨ ȭǼȅǩ͗ȋǼǼ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ϤǸȁȄǼ Ǣξǵ, ǻȄȋǱ Ǟʨ ʙȅǱʨ ȭǼȅǩ͗ȋǼǼ ǚǶǼ 

ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ 

4. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬʨ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ Ǡ ȭǹȄ̵ȅǺǬȄǼ ΜȄǼȄ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ǶȅǼǺȄȋǶǼ ǺȄǵͼȅǽ ǻȄǧȄǘ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȀȄȅǢɝǬʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

 

ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ: 

¶ ȭǹȄȋ̵ǩ ǞǢǼǢǺ ǲȄȋǢ: ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ȀǺ͚ ǚǶȄǳȄȋǵ ȭǹȄȋ̵ǩ ǞǢǘ ǲȄȋǢ, ǢȄǼǰ ʙȅǱʨ ǚǶȄǳȄǵ 

ǗǽȄǳȄ Ƕȋǲ ȅǸԋʅִ ǶȄȓǑ 

¶ ǢȄȋǼ̀ ǹȄǤ ȁȓ: ȀȄȅǢɝȋǬ ȭǺȄǬ ǢȄȋǼ̀ ȅǸȅǹ̏ ǚǶȄǳȄȋǵ ǹȄǤ ȁȋȓ ǻȄȓ, ǞǸǔ Ǟʨ ʙȅǱʨ ȭǼȅǩ͗ȋǼǼ ǺȄϡȋǺ 

ԜǲǢǹȄȋǸ ʙǸȄȅȁǱ ȁȓǑ 

 

ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ǶǼȆ́ȋǰǼ ǚȋ˶ϩ: 

1. ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ: ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ Ǻȋϡ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢȋǼ ǠȁȋǺǼ ֨ʔ (V 

= I Õ R) ǻȄǧȄǘ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

2. Δʨ ȅǵǰɝȓ: ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ǻȅǳ ȭǢȄǵ ǚǶȄǳȄǵ ǢȄǩ ǵȄ ǢȋǼ, ȀȄȅǢɝȋǬǼ ǖϢȄϢ ǖǔȋǾ ȭǢȄȋǵȄ ȀǺϬȄ ȁȓ 

ǵȄ, ǻȄ Δʨ ǾǵȄʱ ǢǼȋǱ ȀȁȄǻȂǢǑ 

 

PLC ǖǶȄȋǼǾȋǵ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ͼξΖ: 

¶ ȅǵ֖ɝǽǱȄ: ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ǢȄȋǩǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

¶ Ƕ˸ȅǱ ǶǼȆʹȄ: PLC ȅȀȋ͗ȋǺ ϤǸϘǱ ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́ȄǼ ǺȄϡȋǺ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

¶ ȅǵǼȄǶ˭Ȅ: ȭǢȄȋǵȄ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȅǳȋǽ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ǱȄ ȅǧȅͥǱ ǢǼȄ Ȁȁǩ ȁȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

(ǥ) ǞǢȅʔǱ ȀȄȅǢɝǬ (ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ) ȮǱȅǼ ǢǼȄǕ 

 

ǢνȄǘ̃ ȀȄȅǢɝǬ ǞǺǵ ǞǢʨ ȀȄȅǢɝǬ ǻȄ ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȀǔȅǺʠǰ, ǖǲɝȄִ ȅǢӫ ǚǶȄǳȄǵ ȅȀȅǼȋǩ Ȁǔ֜  ɦ

ǲȄȋǢ ǞǸǔ ȅǢӫ ǚǶȄǳȄǵ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǲȄȋǢǑ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ǢνȄǘ̃ ȀȄȅǢɝǬ ȮǱȅǼǢǼǰ ȅǸǿȓʨ 

ȅȀȋ͗ȋǺǼ ȅǸȅǹ̏ ǖǔȋǾǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ǶȅǼȀȆǺȄ ǶǼȆ́Ȅ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ Ǟǘ ǴǼȋǵǼ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ, 

ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ Ȁ̩ ȅǢɝǱ ȅǸȅǹ̏ ȮǸȅǾ͊ʅ ǞǢȀȋ̍ ǢȄǩ ǢȋǼǑ 

 

Combined Series -Parallel Circuit Schematic  

 

ǢνȄǘ̃ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ Ƕǳȋ́Ƕ: 

1. ǚǶȄǳȄǵ ʙϊȅǱ: 

o ǞǢʨ DC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ, ȭǼȅǩ͗Ǽ (Resistance), ǖʅȄȅǺǬȄǼ (Ammeter), ȭǹȄ̵ȅǺǬȄǼ 

(Voltmeter), ǞǸǔ ȀǔȋǻȄȋǤǼ ǩϢ ǱȄȋǼǼ ʙȋȓȄǩǵ ȁȋǸǑ 

2. ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ǚǶȄǳȄǵͼȅǽ ȀǔȋǻȄǤ ǢǼȄ: 

o ʙǲȋǺ, ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ǖǔǾ ȮǱȅǼ ǢξǵǑ ǚǳȄȁǼǰϖοǶ, ԋʨ ȭǼȅǩ͗ Ǽ ȅȀȅǼȋǩ Ȁǔ֜  ɦǢξǵǑ ǞǼǶǼ, 

Ǟǘ ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ǞǢʨ ǖǔȋǾ ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ Ȁǔ֜  ɦǢξǵǑ 

o ǖǲɝȄִ, ȅǢӫ ǚǶȄǳȄǵ ȭǻǺǵ ȭǼȅǩ͗ Ǽ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȅȀȅǼȋǩ ǞǸǔ ȅǢӫ ǚǶȄǳȄǵ ϣȄǼȄȋǽȋǽ Ȁǔ֜  ɦ

ǲȄǢȋǸǑ 

3. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼʨ ȅȀȅǼǩ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǖ̇ ɝɦ֖ Ǣξǵ, ǻȄȋǱ Ǟʨ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ȭǺȄǬ ǢȄȋǼ̀ 

ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ 

o ȭǹȄ̵ȅǺǬȄǼʨ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ϤǸȁȄǼ Ǣξǵ, ǻȄȋǱ Ǟʨ ȅǸȅǹ̏ ǚǶȄǳȄȋǵ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱ 

ǶȄȋǼǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

4. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬʨ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ Ǡ ȭǹȄ̵ȅǺǬȄǼ ΜȄǼȄ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ȅǸȅǹ ̏Ƕȋȓȋ̀ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄȋǶǼ ǺȄϡȋǺ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢξǵǑ 

 

ǢνȄǘ̃ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ: 

¶ ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȀǔȅǺʠǰ: Ǟǘ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ԋʨ ȅǹ̏ ǴǼȋǵǼ ȀȄȅǢɝǬ ǞǢȋʔ ǢȄǩ ǢȋǼǑ 

ȅȀȅǼǩ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǹȄǤ ȁȋȓ ǻȄȓ, ǱȋǸ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ǢȄȋǼ̀ ǹȄǤ ȁȋȓ ǻȄȓǑ 

¶ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ȅǸǹȄǩǵ: ǢνȄǘ̃ ȀȄȅǢɝȋǬ, ȭǹȄȋ̵ȋǩǼ ǹȄǤ ȀʪǢǹȄȋǸ ǶǼȆ́Ȅ ǢǼȄ ȁȓ ǞǸǔ 

ǢȄȋǼȋ̀Ǽ ʙǸȄȁǠ ȅǸȅǹ̏ ǖǔȋǾ ǹȄǤ ȁȋȓ ǻȄȓǑ Ǟǘ ȮǸȅǾ͊ʅʨ ȅȀȋ͗ȋǺǼ ǳʹǱȄ ǻȄǧȄǘ ǢǼȋǱ ȀȁȄȓǢǑ 

 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ǢνȄǘ ̃ȀȄȅǢɝȋǬǼ ͼξΖ: 

1. ǶǳȄǲɝȅǸ̞ȄȋǵǼ ǶǼȆ́ǰ: ǢνȄǘ̃ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǶȅǼǸǱɝȋǵǼ ʙǹȄǸ ȭǸȄǪȄ ǻȄȓ, ǻȄ 

PLC ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅȓ ȀȁȄǻȂǢ ȁȓǑ 

2. ȅǸȅǹ̏ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ: ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȀǔȅǺʠǰ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȅȀȋ͗ȋǺǼ 

ȅǸȅǹ̏ ǖǔǾ ǞǢǘ ȀǺȋȓ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄǑ 

3. Δʨ ȅǵǰɝȓ: ǢνȄǘ̃ ȀȄȅǢɝǬ ϤǸȁȄǼ ǢȋǼ, ȅȀȋ͗ȋǺ ȭǢȄȋǵȄ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ΚǱ ȅǧȅͥǱ ǢǼȄ ǻȄȓǑ ȅǸȋǾǿ 

ǢȋǼ, ǻǣǵ ǞǢȄȅǴǢ ǴǼȋǵǼ ȀȄȅǢɝǬ ǞǢȀȄȋǲ ϤǸϘǱ ȁȓǑ 

 

(Ǧ) ȀȄȅǢɝǬ ǱȀˬ֚ȁ ǞǸǔ ǞͼȋǽȄǼ ǸȄ͚ǸȄȓǵ Ǡ ǻȄǧȄǘǢǼǰǕ 

ȀȄȅǢɝǬ Ǳˬ  (Circuit Theory ) ȁǽ ǞǢʨ ȮǸԋʅȅǱǢ Ǳˬ ǻȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ ǚǶȄǳȄǵ ǞǸǔ ǱȄȋǳǼ Ǻȋϡ 

Ȁ̩ Ǣɝ ϤȄϚȄ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ ǖǔǾ ȭǻǺǵ ȭǼȅǩ͗ Ǽ, ǢʅȄǶȄȅȀǬǼ, ǘǵǮȄʮǼ, ȭȀȄȀɝ, ֧ǘǧ ǘǱʅȄȅǳǼ ǢȄǩ 

ǞǸǔ ȭȀͼȅǽǼ ǶȄǼ͟ ȅǼǢ Ȁ̩ Ǣɝ Ȁ̩ ȋǢɝ ȅǸǾǳ ǗȋǽȄǧǵȄ ǢȋǼǑ  

 

ȀȄȅǢɝǬ ǱȋˬǼ ֚ǽ ǚȋ˶ϩ ȁǽ, ȮǸԋʅȅǱǢ ǾȅɦǼ ʙǸȄȁ, ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ʙȅǱȋǼȄǴ ǞǸǔ ǖϢȄϢ ȮǸԋʅȅǱǢ ǶȅǼǺȄȋǶǼ 

ǠǶǼ ȅǸȅǹ̏ ֨ʔ ʙȋǻȂȄǤ ǢȋǼ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ֓ǪȋǱ ȀȄȁȄϦ ǢǼȄǑ Ǟʨ ȅǸȅǹ̏ ǴǼȋǵǼ ȀȄȅǢɝǬ ȭǻǺǵ ȅȀȅǼǩ, 

ϣȄǼȄȋǽǽ, ȅǺʠ ȀȄȅǢɝǬ ǘǱʅȄȅǳ ȅǸȋ͆ǿǰ ǢǼȋǱ ϤǸϘǱ ȁǻȂ, ǻȄ ǗǺȄȋǳǼ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢǼȆ ȅǮǩȄǘǵ ǞǸǔ 

ȀǺϬȄ ȀǺȄǴȄǵ ǢǼȋǱ ȀȁȄǻȂǢǑ 

 

"ȀȄȅǢɝǬ Ǳˬ" (Circuit Theorems ) ǞǼ ǖǴȆȋǵ, PLC ǖǶȄȋǼǾȋǵǼ ǩϢ DC ȀȄȅǢɝǬ ǶǼȆ́ȋǰǼ ͼξΖԛǰɝ 

ǱˬͼȅǽǼ ϤȄϚȄ ǢǼȄ ȁȋǽȄ: 

 

1. ǠȁȋǺǼ ֨ʔ (Ohm's Law ): 

ǠȁȋǺǼ ֨ʔ ǞǢʨ ȭǺȐȅǽǢ ȮǸԋʅȅǱǢ ֨ʔ ǻȄ Ǹȋǽ ȭǻ, ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ (V), ǢȄȋǼ̀ (I), ǞǸǔ ʙȅǱȋǼȄǴ (R) ǞǼ 

Ǻȋϡ Ȁ̩ Ǣɝ ȁȋǽȄ: 

V = I X R 

Ǟʨ ȭǸȄǪȄȓ ȭǻ, ȭǹȄȋ̵ǩ ǸǱɝǺȄȋǵǼ ȀȄȋǲ ʙȅǱȋǼȄȋǴǼ ͼǰǷǽ ȀǺȄǵ ȁȓǑ Ǟǘ ֨ʔʨ DC ȀȄȅǢɝȋǬ ϤǸϘǱ ȁȓ ǞǸǔ Ǟʨ 

PLC ȅȀȋ͗ȋǺ ȅǸԋʅִ ʙǸȄȋȁǼ ȀʪǢǱȄ ȅǵǴɝȄǼǰ ǢǼȋǱ ͼξΖԛǰɝǑ 
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2. ǢȄǧɝȋǷǼ ȭǹȄȋ̵ǩ Ǘǘǵ (Kirchhoff's Voltage Law ): 

ǢȄǧɝȋǷǼ ȭǹȄȋ̵ǩ Ǘǘǵ Ǹȋǽ ȭǻ, ǞǢʨ ȀȄȅǢɝȋǬǼ ȭǻȋǢȄȋǵȄ Ǹ̎ ֟ȋǶ (closed lo op) ȀǺ͚ ȭǹȄȋ̵ȋǩǼ ȭǻȄǤǷǽ 

֢Ϣ ȁȋǸǑ Ǟʨ ȭǺȋǵ ǧȋǽ ȭǻ, ֟ȋǶǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ǢȄǼȋǰ ȭǻȋǢȄȋǵȄ ǚǶȄǳȄǵ (ȋǼȅǩ͗Ǽ, ǢʅȄǶȄȅȀǬǼ) ΜȄǼȄ 

֩͊ ȭǹȄȋ̵ȋǩǼ ȭǻȄǤǷǽ ȀǺȄǵ ȁȋǸ ȀȄȅǢɝȋǬǼ ǸȄǘȋǼǼ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȭǹȄȋ̵ȋǩǼ ȭǻȄǤǷȋǽǼǑ 

 

3. ǢȄǧɝȋǷǼ ǢȄȋǼ̀ Ǘǘǵ (Kirchhoff's Current Law ): 

ǢȄǧɝȋǷǼ ǢȄȋǼ̀ Ǘǘǵ Ǹȋǽ ȭǻ, ǞǢʨ ȀȄȅǢɝȋǬǼ ȭǢȄȋǵȄ ȭǵȄȋǮ (junction ) ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ȭǻȄǤǷǽ ֢Ϣ ȁȋǸǑ 

Ǟʨ ȭǸȄǪȄȓ ȭǻ, ȭǢȄǵ ȭǵȄȋǮ ʙǸȄȅȁǱ ǘǵԚǬ ǢȄȋǼȋ̀Ǽ ȭǻȄǤǷǽ, ǗǚǬԚǬ ǢȄȋǼȋ̀Ǽ ȭǻȄǤǷȋǽǼ ȀǺȄǵ ȁȋǸǑ Ǟʨ 

ȀȄȅǢɝȋǬǼ ȅǹǱȋǼǼ ǢȄȋǼ̀ ʙǸȄȋȁǼ ǹȄǼȀȄϥ Ǽ́Ȅ ǢǼȋǱ ȀȁȄȓǢǑ 

 

4. ȭǲȋǹȅǵȋǵǼ Ǳˬ (Thevenin's Theorem ): 

ȭǲȋǹȅǵȋǵǼ Ǳˬ Ǹȋǽ ȭǻ, ǞǢʨ ȭǻ ȭǢȄȋǵȄ ȀȄȅǢɝǬȋǢ ǞǢʨ ȭǲȋǹȅǵǵ ȀǺԅϨ ȀȄȅǢɝȋǬ οǶȄ̇Ǽ ǢǼȄ ȭǻȋǱ ǶȄȋǼ, ǻȄ 

ǞǢʨ ȭǹȄȋ̵ǩ ȭȀȄȀɝ ǞǸǔ ȅȀȅǼȋǩ ǞǢʨ ȭǼȅǩ͗ ȋǼǼ ȀǺεȋȓ ǤʪǱǑ Ǟǘ Ǳˬʨ ȀȄȅǢɝǬȋǢ ȀȁǩǹȄȋǸ ȅǸȋ͆ǿǰ ǞǸǔ 

ǶǼȆʹȄ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ǞǢʨ ȅǵȅǳɝ͊ ǖǔǾ ǸȄ ȭǽȄȋǮǼ ǚǶǼ ǶǼȆ́Ȅ 

ǧȄǽȄȋǵȄ ȁȓǑ 

 

Ȝ.ș ǵǼǬȋǵǼ Ǳˬ (Nortonƛs Theorem): 

ǵǼǬȋǵǼ Ǳˬ Ǹȋǽ ȭǻ, ǞǢʨ ǩʨǽ ȀȄȅǢɝǬȋǢ ǞǢʨ ǵǼǬǵ ȀǺԅϨ ȀȄȅǢɝǬ-Ǟ οǶȄ̇Ǽ ǢǼȄ ȭǻȋǱ ǶȄȋǼ, ǻȄ ǞǢʨ 

ǢȄȋǼ̀ ȭȀȄȀɝ ǞǸǔ ϣȄǼȄȋǽȋǽ ǞǢʨ ȭǼȅǩ͗ ȋǼǼ ȀǺεȋȓ ǤʪǱǑ Ǟǘ Ǳˬʨ ȭǲȋǹȅǵȋǵǼ ǱȋˬǼ ȅǸǶǼȆǱ ǞǸǔ Ǟʨ 

ȀȄȅǢɝǬ ȅǸȋ͆ǿǰȋǢ ǗǼǠ Ȁȁǩ ǢȋǼ ȭǱȄȋǽǑ 

 

Ȝ.Ț ֧ǶȄǼǶȅǩǾǵ Ǳˬ (Superposition Theorem ): 

Ƕ֧ȄǼǶȅǩǾǵ Ǳˬ Ǹȋǽ ȭǻ, ǞǢʨ ȀȄȅǢɝȋǬ ǞǢȄȅǴǢ ȭȀȄȀɝ (ȋǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ ȭȀȄȀɝ) ǲȄǢȋǽ, ʙȅǱʨ ȭȀȄȋȀɝǼ ʙǹȄǸ 

ǗǽȄǳȄ ǗǽȄǳȄ ǢȋǼ ȅǸȋǸǧǵȄ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ǞǼ ǶȋǼ, ʙȅǱʨ ȭȀȄȋȀɝǼ ʙǹȄǸ ȭǻȄǤ ǢȋǼ ȀȄȅǢɝȋǬǼ ȀǺʈ ʙȅǱȅʆȓȄ 

ǶȄǠȓȄ ǻȄȓǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ϤǸȁȄǼȆ ǻǣǵ ǞǢʨ ȀȄȅǢɝȋǬ ǞǢȄȅǴǢ ǚִȀ ǲȄȋǢ ǞǸǔ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȅǵȅǳɝ͊ 

ǖǔǾ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

 

PLC ǖǶȄȋǼǾȋǵ ȀȄȅǢɝǬ ǱȋˬǼ ͼξΖ: 

1. ǠȁȋǺǼ ֨ʔ: PLC ȅȀȋ͗ȋǺǼ ȀʪǢ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ȅǵȅ́Ǳ ǢǼȋǱ ǠȁȋǺǼ ֨ʔ ϤǸϘǱ ȁȓǑ 

2. ǢȄǧɝȋǷǼ Ǘǘǵ: ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ȀʪǢ ȅǸǱǼǰ ǞǸǔ ǶȅǼǺȄȋǶǼ ǩϢ ȅǢǧɝȋǷǼ Ǘǘǵ ǖǱʅ̇ 

ͼξΖԛǰɝǑ 

3. ȭǲȋǹȅǵȋǵǼ Ǡ ǵǼǬȋǵǼ Ǳˬ: Ǟǘ Ǳˬͼȅǽ ȀȄȅǢɝǬ ȅǸȋ͆ǿǰ Ȁȁǩ ǢȋǼ ǞǸǔ PLC ȅȀȋ͗ȋǺǼ ǖǔǾͼȅǽǼ 

ǢȄǻɝǢȄȅǼǱȄ ֚ϨȄȓȋǵ ȀȁȄȓǢǑ 

4. ֧ǶȄǼǶȅǩǾǵ Ǳˬ: ǞǢȄȅǴǢ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ ȭȀȄȋȀɝǼ ʙǹȄǸ ǶǻɝȄȋǽȄǧǵȄǼ ǩϢ Ǟʨ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȅǸȋǾǿ 

ǢȋǼ PLC ȅȀȋ͗ȋǺǼ ȅǸȅǹ̏ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ǶǼȆʹȄǼ ȀǺȓǑ 

 

Ǟǘ Ǳˬͼȅǽ PLC ǖǶȄȋǼǾȋǵǼ ȅȀȋ͗ȋǺǼ ȅǸȅǹ̏ ǖǔȋǾǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȋǱ ǞǸǔ ȀʪǢǹȄȋǸ ȀȄȅǢɝǬ ȅǮǩȄǘǵ 

ǞǸǔ ȅǸȋ͆ǿǰ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 
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ȀȄȅǢɝǬ Ǳˬͼȅǽ ǸȄ͚ǸȄǻȂǵ ǞǸǔ ǻȄǧȄǘǢǼǰ: 

ȀȄȅǢɝǬ Ǳ  ˬǸȄ͚ǸȄǻȂǵ ǞǸǔ ǻȄǧȄǘ ǢǼȄǼ ʙȅʆȓȄ ȁȋǽȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ Ǳ  ˬȭǻǺǵ ǠȁȋǺǼ ֨ʔ, ȅǢǧɝȋǷǼ 

Ǘǘǵ, ȭǲȋǹȅǵȋǵǼ Ǳ ,ˬ ǵǼǬȋǵǼ Ǳ  ˬǞǸǔ ֧ǶȄǼǶȅǩǾǵ ǱˬȋǢ ϤǸȁȄǼ ǢȋǼ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǑ 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ DC  ȀȄȅǢɝǬ ǶǼȆʹȋǰǼ ȀǺǻȂ, Ǟǘ Ǳˬͼȅǽ ϤǸȁȄǼ ǢȋǼ ȀȄȅǢɝȋǬǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ 

ʙȅǱȋǼȄǴ Ȁ̩ ȅǢɝǱ ȅǸȅǹ̏ ȮǸȅǾ͊ʅ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

 

ʙȅʆȓȄ: 

1. Ǳ  ˬǸȄ͚ǸȄǻȂǵ: ȀȄȅǢɝȋǬǼ Ǻȋϡ ǚǶȄǳȄǵͼȅǽǼ ȀǔȋǻȄǤ ǞǸǔ ǢǵȅǷǤȄȋǼǾǵ ǖԑǻȄȓȆ ǱˬͼȋǽȄ ʙȋȓȄǤ ǢǼȄ ȁȓǑ 

2. ǶȅǼǺȄǶ ǢǼȄ: ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ʙȅǱȋǼȄǴ ǘǱʅȄȅǳ ǶȅǼǺȄǶ ǢȋǼ ǱˬͼȅǽǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ 

3. ǷǽȄǷǽ ǻȄǧȄǘ: ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ǶȄǠǻȂȄ ǷǽȄǷǽͼȅǽ ǱȋˬǼ ȀȄȋǲ ԅǽǵȄ ǢǼȄ ȁȓ ǞǸǔ ȅǵȅ́Ǳ ǢǼȄ ȁȓ ȭǻ 

ǱˬͼȋǽȄ ȀʪǢǹȄȋǸ ǸȄ͚ǸȄȅǻȂǱ ȁȋǑˏ 

 

PLC ǖǶȄȋǼǾȋǵ ǞǼ ͼξΖ: 

¶ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȅǢɝǬ Ǳˬͼȅǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

¶ ǱˬͼȋǽȄ ȀʪǢǹȄȋǸ ʙȋȓȄǤ ǢǼȋǽ ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ ǗǼǠ ȅǵ֖ɝǽ ǞǸǔ ȅǵǼȄǶǳ ȁȓǑ 

¶ ȅȀȋ͗ȋǺǼ ǖϖȄǹȄȅǸǢǱȄ ǸȄ Δʨ ΚǱ ȅǧȅͥǱ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

 

ǞǘǹȄȋǸ, ȀȄȅǢɝǬ Ǳˬͼȅǽ ǸȄ͚ǸȄǻȂǵ Ǡ ǻȄǧȄǘ ǢȋǼ, PLC  ǖǶȄȋǼǾȋǵ ȀʪǢ Ǡ ǢȄǻɝǢǼȆ ȀȄȅǢɝǬ ȅǮǩȄǘǵ ȅǵȅ́Ǳ ǢǼȄ 

ǻȄȓǑ 

 

Circuit Theorem Implementation and Verification  
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ȭȀǽǷ ȭǧǢ (Self -check ) ƙ ș.ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. ǠȁȋǺǼ ֨ʔ ǢȆ? 

Ț. DC ȀȄȅǢɝȋǬ ǠȁȋǺǼ ֨ʔ ǢȆǹȄȋǸ ǻȄǧȄǘ ǢǼȄ ǻȄȓ? 

ț. ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ ǢȆ? 

Ȝ. ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼǼ ǩϢ ǢȆ ǢȆ ǚǶȄǳȄǵ ʙȋǻȂȄǩǵ? 

ȝ. ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ ǢȆ? 

Ȟ. ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ǩϢ ȭǢȄǵ ǚǶȄǳȄǵͼȅǽ ʙȋǻȂȄǩǵ? 

ȟ. ǢνȄǘ̃ ȀȄȅǢɝȋǬǼ ǖǲɝ ǢȆ? 

Ƞ. ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ȡ. ǢȄǧɝȋǷǼ ȭǹȄȋ̵ǩ Ǘǘǵ ǢȆ? 

șȘ. ǢȄǧɝȋǷǼ ǢȄȋǼ̀ Ǘǘǵ ǢȆ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ ș.ț 

 

ș. ǠȁȋǺǼ ֨ʔ ǢȆ? 

ǚ˭Ǽ: ǠȁȋǺǼ ֨ʔ Ǹȋǽ ȭǻ, ǞǢʨ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ (V) ǞǸǔ ǢȄȋǼ̀ (I) ǞǼ Ǻȋϡ Ȁ̩ Ǣɝ ȁȋˏ (V = I X R), 

ȭǻǣȄȋǵ R ȁǽ ʙȅǱȋǼȄǴ (Resistance) Ǒ 

 

Ț. DC ȀȄȅǢɝȋǬ ǠȁȋǺǼ ֨ʔ ǢȆǹȄȋǸ ǻȄǧȄǘ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: DC ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢȋǼ ǠȁȋǺǼ ֨ʔ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ ǻȅǳ (V = I X R) 

ȁȓ, ǱȋǸ ǠȁȋǺǼ ֨ʔ ȀʪǢǑ 

 

ț. ȅȀȅǼǩ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ ǢȆ? 

ǚ˭Ǽ: ȅȀȅǼǩ ȀȄȅǢɝȋǬ ȀǺ͚ ǚǶȄǳȄǵ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǲȄȋǢ, ǞǸǔ ǢȄȋǼ ̀ǞǢǼǢǺ ǲȄȋǢ, ǱȋǸ ȭǹȄȋ̵ǩ 

ǹȄǤ ȁȋȓ ǻȄȓǑ 

 

Ȝ. ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼǼ ǩϢ ǢȆ ǢȆ ǚǶȄǳȄǵ ʙȋǻȂȄǩǵ? 

ǚ˭Ǽ: ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼǼ ǩϢ ȭǼȅǩ͗Ǽ (R), ȭǹȄȋ̵ǩ ȭȀȄȀɝ, ǖʅȄȅǺǬȄǼ, ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ʙȋǻȂȄǩǵǑ 

 

ȝ. ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ ǢȆ? 

ǚ˭Ǽ: ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ, ʙȅǱʨ ǚǶȄǳȄǵ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǲȄȋǢ, ǞǸǔ ȭǹȄȋ̵ǩ ǞǢǼǢǺ ǲȄȋǢ, ǱȋǸ ǢȄȋǼ̀ ǹȄǤ 

ȁȋȓ ǻȄȓǑ 

 

Ȟ. ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ǩϢ ȭǢȄǵ ǚǶȄǳȄǵͼȅǽ ʙȋǻȂȄǩǵ? 

ǚ˭Ǽ: ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ǩϢ ȭǼȅǩ͗Ǽ (R), ȭǹȄȋ̵ǩ ȭȀȄȀɝ, ǖʅȄȅǺǬȄǼ, ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ʙȋǻȂȄǩǵǑ 

 

ȟ. ǢνȄǘ̃ ȀȄȅǢɝȋǬǼ ǖǲɝ ǢȆ? 

ǚ˭Ǽ: ǢνȄǘ̃ ȀȄȅǢɝǬ ȁǽ ǞǺǵ ǞǢʨ ȀȄȅǢɝǬ ȭǻǣȄȋǵ ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ȀǔȅǺʠǰ ǲȄȋǢǑ 

 

Ƞ. ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ǚ˭Ǽ: ȅȀȅǼǩ ȀȄȅǢɝȋǬ ǢȄȋǼ̀ ǞǢǼǢǺ ǲȄȋǢ, ǱȋǸ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ǢȄȋǼ̀ ǹȄǤ ȁȋȓ ǻȄȓǑ ȅȀȅǼȋǩ ȭǹȄȋ̵ǩ ǹȄǤ 

ȁȋȓ ǻȄȓ, ǱȋǸ ϣȄǼȄȋǽȋǽ ȭǹȄȋ̵ǩ ǞǢǼǢǺ ǲȄȋǢǑ 

 

ȡ. ǢȄǧɝȋǷǼ ȭǹȄȋ̵ǩ Ǘǘǵ ǢȆ? 

ǚ˭Ǽ: ǢȄǧɝȋǷǼ ȭǹȄȋ̵ǩ Ǘǘǵ Ǹȋǽ ȭǻ, ǞǢʨ Ǹ ̎֟ȋǶ ȀǺ͚ ȭǹȄȋ̵ȋǩǼ ȭǻȄǤǷǽ ֢Ϣ ȁȋǸǑ 

 

șȘ. ǢȄǧɝȋǷǼ ǢȄȋǼ̀ Ǘǘǵ ǢȆ? 

ǚ˭Ǽ: ǢȄǧɝȋǷǼ ǢȄȋǼ̀ Ǘǘǵ Ǹȋǽ ȭǻ, ǞǢʨ ȭǵȄȋǮ ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ȭǻȄǤǷǽ ֢Ϣ ȁȋǸ, ǖǲɝȄִ, ǘǵԚǬ ǢȄȋǼȋ̀Ǽ 

ȭǻȄǤǷǽ ǗǚǬԚǬ ǢȄȋǼȋ̀Ǽ ȭǻȄǤǷȋǽǼ ȀǺȄǵ ȁȋǸǑ 
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ǩǸ ȅǾǬ (Job Sheet) ƙ ș.ț 

 

ǩȋǸǼ ǵȄǺǕ ǢνȄǘ̃ ȀȄȅǢɝǬ (ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ) ȮǱȅǼ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

o ȭǼȅǩ͗Ǽ (R), ǘǵǮȄʮǼ (L), ǢʅȄǶȄȅȀǬǼ (C), ǞǸǔ ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ ȅǵǸɝȄǧǵ ǢξǵǑ 

o ʙȅǱʨ ǚǶȄǳȄȋǵǼ ǺȄǵ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ȀȄȅǢɝǬ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

2. ȅȀȅǼǩ ȀȄȅǢɝǬ ȮǱȅǼ: 

o ʙǲȋǺ ȭǼȅǩ͗Ǽ (R) ȅȀȅǼȋǩ Ȁǔ֜ʱ ǢξǵǑ 

o ȅȀȅǼǩ ȀȄȅǢɝȋǬ, ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀǸ ǚǶȄǳȄǵ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ǢȄȋǼ̀ ǞǢǼǢǺ ǲȄȋǢ ǞǸǔ 

ȭǹȄȋ̵ǩ ǹȄǤ ȁȋȓ ǻȄȓǑ 

3. ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȮǱȅǼ: 

o ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ, ǚǶȄǳȄǵͼȅǽ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ϣȄǼȄȋǽǽǹȄȋǸ Ȁǔ֜  ɦǢξǵǑ 

o ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǞǢǼǢǺ ǲȄȋǢ, ǱȋǸ ǢȄȋǼ̀ ǹȄǤ ȁȋȓ ǻȄȓǑ 

4. ǢνȄǘ̃ ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽǼ ȀǔȅǺʠǰ ȮǱȅǼ ǢξǵǑ ǚǳȄȁǼǰϖοǶ, ǞǢʨ ȅȀȅǼǩ 

ȀȄȅǢɝȋǬǼ Ǻȋϡ ǞǢʨ ϣȄǼȄȋǽǽ ȀȄȅǢɝǬ ȭǻȄǤ ǢǼȄǑ 

5. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼ (Ammeter) ȅȀȅǼȋǩ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 

o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 

6. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȅǳȋȓ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǺȄǵ ǻȄǧȄǘ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȀȄȅǢɝǬʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

 

ȀǱǢǱɝȄǕ  

1. ȅǸԋʅ ִȀȄ̘Ȅǘ ǶǼȆ́Ȅ: ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǗȋǤ ȀʪǢǹȄȋǸ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǧǢ ǢξǵǑ 

2. ǢȄǩ ςξǼ ǗȋǤ ȅǸԋʅִ Ǹ̎ ȅǵȅ́Ǳ Ǣξǵ, ǻȄȋǱ ȀȄȅǢɝǬ ȀǔȋǻȄȋǤǼ ȀǺȓ ȭǢȄǵ ԋǥɝǬǵȄ ǵȄ ǥȋǬǑ 

3. ʙȅǱʨ ǚǶȄǳȄǵȋǢ ȀʪǢǹȄȋǸ Ȁǔ֜  ɦǢξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȭǢȄȋǵȄ ǾǬɝ ȀȄȅǢɝǬ ȭǵǘǑ 

4. ǶǼȆʹȋǰǼ ȀǺȓ ǹȄǼȆ ȭǽȄǮ ǵȄ ȭǳǻȂȄǼ ȭǧ͊Ȅ Ǣξǵ, Ǟʨ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽǼ ́ȅǱ ǢǼȋǱ ǶȄȋǼǑ 

5. ȀȄȅǢɝǬ ǧȄǽȄȋǵȄǼ ȀǺȓ ǚ̩ ǱȄǶǺȄʔȄ ȁȋǱ ǶȄȋǼ, ǱȄǘ ֧Ǽ́Ȅ ϤǸ͛Ȅ ǼȄӝǵǑ 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ș.ț 

 

ǩȋǸǼ ǵȄǺǕ ǢνȄǘ̃ ȀȄȅǢɝǬ (ȅȀȅǼǩ ǞǸǔ ϣȄǼȄȋǽǽ) ȮǱȅǼ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ (Electrical gloves): ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ֧ǼʹȄ ȭǶȋǱǑ 

2. ȭȀǘǷʨ ǤǤǽȀ (Safety goggles): ȭǧȄȋǣǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 
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3. ỡ̄Ǻ-ȋǼȅȀ͗ʅȄ̀ ȭǶȄǾȄǢ (Flame-resistant clothing): ȮǸԋʅȅǱǢ Ǘͼǵ ǸȄ ǱȄǶ ȭǲȋǢ ֧ǼʹȄǑ 

4. ȭȀǘǷʨ ֓ǬȀ (Safety boots): ǶȄȋȓǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

5. ȭȁǽȋǺǬ (Helmet): ǺȄǲȄǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. ǺȄȅ̵ȅǺǬȄǼ (Multimeter): ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱǑ 

2. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ (Power Supply): ȀȄȅǢɝǬ ǧȄǽȄȋǵȄǼ ǩϢ ȀʪǢ ȭǹȄȋ̵ǩ ȀǼǸǼȄȁ ǢǼȋǱǑ 

3. ǖʅȄȅǺǬȄǼ (Ammeter): ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱǑ 

4. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter): ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱǑ 

5. ǠȓʅȄǼ ȅ͖ǶȄǼ (Wire stripper): ǱȄǼ ǢȄǬȄ ǞǸǔ ʙϊǱ ǢǼȄǼ ǩϢǑ 

6. Ӌ ʑȄǘǹȄǼ (Screwdriver): ǚǶȄǳȄǵͼȅǽǼ ȀǔȋǻȄǤ ǢǼȄǼ ǩϢǑ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ȭǼȅǩ͗Ǽ (R): ȅǹ̏ ȅǹ̏ ǺȄȋǵǼ ȭǼȅǩ͗ǼǑ 

2. ǘǵǮȄʮǼ (L): ȅǵȅǳɝ͊ ǺȄȋǵǼ ǘǵǮȄʮǼǑ 

3. ǢʅȄǶȄȅȀǬǼ (C): ȅǵȅǳɝ͊ ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ǢʅȄǶȄȅȀǬǼǑ 

4. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ: ȀʪǢ Ǿȅʱ ȀǼǸǼȄȋȁǼ ǩϢǑ 

5. ǱȄǼ (Wires): ȀȄȅǢɝǬ ȀǔȋǻȄǤ ǢǼȄǼ ǩϢǑ 

6. ȅǷǚǩ (Fuse): ȀȄȅǢɝȋǬǼ ֧ǼʹȄǼ ǩϢǑ 

7. ֧ǘǧ (Switch): ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ̎ ǢǼȄǼ ǩϢǑ 

 

ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 

 

                         Combined Series -Parallel Circuit Schematic  
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet ) ƙ ș.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: ǞȅȀ (AC) ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄȓǵ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü RL ȀȄȅǢɝǬ ȮǱȅǼǢǼǰ ǞǸǔ ǸȄ͚ǸȄȓǵ 

ü RC ȀȄȅǢɝǬ ȮǱȅǼǢǼǰ ǞǸǔ ǸȄ͚ǸȄȓǵ 

ü ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ǚǶȄǳȄǵͼȅǽ Ȁǔ֜ʱǢǼǰ  

ü RLC ȀȄȅǢɝǬ ȮǱȅǼǢǼǰ ǞǸǔ ǸȄ͚ǸȄȓǵ 

ü ȭǼȋǩȄϢȄ̑ (Resonance ) ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ǸȄ͚ǸȄȓǵ 

 

(Ǣ) RL ȀȄȅǢɝǬ ȮǱȅǼǢǼǰ ǞǸǔ ǸȄ͚ǸȄȓǵǕ 

 

RL ȀȄȅǢɝǬ ǞǺǵ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ǻȄ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǘǵǮȄʮǼ (L) ΜȄǼȄ ǤʪǱǑ Ǟʨ ȀȄǴȄǼǰǱ AC 

ȀȄȅǢɝǬ-Ǟ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ȭǼȅǩ͗Ǽ ǞǸǔ ǘǵǮȄʮȋǼǼ ȀǔȅǺʠǰ ǺȄϡȋǺ ǢȄȋǼȋ̀Ǽ ʙǸȄȁ ȅǵȓȅ̆Ǳ ȁȓ ǞǸǔ 

ȭǹȄȋ̵ȋǩǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱ ȅǼǖʅȄǢʨǹ ʙӜȅǱ ȮǱȅǼ ȁȓǑ PLC ǖǶȄȋǼǾȋǵ, RL ȀȄȅǢɝǬͼȅǽ ȀʪǢǹȄȋǸ Ǿȅɦ ʙǸȄȁ, 

ȀǔȋǢǱ ȅǷ̵ ȄȅǼǔ ǞǸǔ ȅȀȋ͗ȋǺǼ ǢȄǻɝ́ǺǱȄ ȅǵȓ̆ȋǰ ϤǸϘǱ ȁȓǑ 

 

                     RL Circuit Components and Setup Diagram  

 

RL ȀȄȅǢɝȋǬǼ ȅǵǺɝȄȋǰǼ Ƕǳȋ́Ƕ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

RL ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȋǱ, ʙǲȋǺ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǘǵǮȄʮǼ (L) ȅǵǸɝȄǧǵ Ǣξǵ, ȭǻͼȅǽǼ ǺȄǵ (ʙȅǱȋǼȄǴ ǞǸǔ 
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ǘǵǮȄʮʅȄ̑) ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸǑ 

ǞǨȄǮȂȄǠ, ǞǢʨ AC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ (ȋǹȄȋ̵ǩ ȭȀȄȀɝ) ǞǸǔ ǶȅǼǺȄȋǶǼ ǩϢ ǖʅȄȅǺǬȄǼ, ȭǹȄ̵ȅǺǬȄǼ ǘǱʅȄȅǳ 

ǚǶǢǼǰ ʙȋȓȄǩǵ ȁȋǸǑ 

2. ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ: 

o ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǘǵǮȄʮǼ (L) ȅȀȅǼȋǩ ǸȄ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ȀȄǴȄǼǰǱ ȅȀȅǼǩ 

ȀǔȋǻȄǤ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ʙǲȋǺ ȭǼȅǩ͗Ǽ ǞǸǔ ǱȄǼ ǶȋǼ ǘǵǮȄʮǼ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

o ȀȄȅǢɝȋǬǼ Ǻȋϡ ǖʅȄȅǺǬȄǼ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ 

ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

3. ȀȄȅǢɝȋǬ ϣȄǼȄȋǽǽ ǞǸǔ ȅȀȅǼǩ ȀǔȋǻȄǤ: 

o ǞǢȀȋ̍ ȅǢӫ ǚǶȄǳȄǵ ȅȀȅǼȋǩ ǞǸǔ ȅǢӫ ϣȄǼȄȋǽȋǽ Ȁǔ֜  ɦǢǼȄ ȭǻȋǱ ǶȄȋǼǑ Ǟǘ ǢνȄǘ̃ ȀȄȅǢɝȋǬǼ 

ǺȄϡȋǺ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵǼȆ́ǰ ǢǼȄ Ȁȁǩ ȁȓ, ȅǸȋǾǿ ǢȋǼ RL ȀȄȅǢɝǬ-ǞǼ ȀǺȓ-ȅǹȅ˭Ǣ 

ǶȅǼǸǱɝǵ ǶǼȆ́Ȅ ǢǼȋǱǑ 

4. ʙǸȄȁ ǞǸǔ ʙȅǱȋǼȄȋǴǼ ǶȅǼǺȄǶ: 

o ǢȄȋǼ̀ (I) ǞǸǔ ȭǹȄȋ̵ǩ (V) ǶȅǼǺȄǶ Ǣξǵ, ǞǸǔ ǠȁȋǺǼ ֨ʔ (V = I Õ R) ʙȋȓȄǤ ǢȋǼ ȅǵȅ́Ǳ 

Ǣξǵ ȭǻ ȀȄȅǢɝǬ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

5. ȮǸԋʅȅǱǢ ǾȅʱǼ ȅǸȋ͆ǿǰ: 

o ǘǵǮȄʮǼ ǞǸǔ ȭǼȅǩ͗ȋǼǼ ʙǹȄǸ ǻȄǧȄǘ ǢǼȋǱ, ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǶȄǲɝǢʅ ǞǸǔ ǱǷȄǱ ǶǻɝȄȋǽȄǧǵȄ 

ǢξǵǑ ǘǵǮȄʮȋǼǼ ǢȄǼȋǰ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ǞǢʨ ȭǷǩ ȅǾǷǬ (Phase shift) ǲȄǢȋǱ 

ǶȄȋǼ, ǻȄ AC ȅȀȋ͗ȋǺ ȅǸȋǾǿǹȄȋǸ ͼξΖԛǰɝǑ 

 

RL ȀȄȅǢɝȋǬǼ ǸȄ͚ǸȄȓǵ: 

1. ϤǸȁȄǼ: RL ȀȄȅǢɝǬ ȀȄǴȄǼǰǱ ȅǷ̵ȄȅǼǔ, ȅȀǤϢȄǽ ȭǽȋǹǽ ȅǵȓ̆ǰ, ǞǸǔ ȭ͗Ǹǽ ǢȄȋǼ̀ ȀȄ̘Ȅǘ ȅǵȅ́Ǳ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ PLC ȅȀȋ͗ȋǺ ǘǵǮȄʮȋǼǼ ǢȄǼȋǰ ȀǔȋǢȋǱǼ ǶǻɝȄ̔ ȅǵȓ̆ǰ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȓǑ 

2. ȅǸȋ͆ǿǰ: 

o ǘǵǮȄʮȋǼǼ ǢȄǼȋǰ ǢȄȋǼȋ̀ ȅǸǽν (lag) ǞǸǔ ȭǹȄȋ̵ȋǩǼ ǶȅǼǸǱɝǵ ǥǬȋǸ, ǻȄ PLC ȅȀȋ͗ȋǺǼ 

ȅǵǼȄǶ˭Ȅ ǞǸǔ ȀʪǢ ǖǶȄȋǼǾǵ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢǼȋǸǑ 

o RL ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ȭǷǩ ȅǾǷǬ ǞǸǔ Ǿȅɦ ́ȅǱ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄ ǻȄȋǸǑ 

3. Δʨ ȅǵǰɝǻȂ: 

o ȭǢȄȋǵȄ ȀǺϬȄ ǸȄ Δʨ ȅǧȅͥǱ ǢǼȋǱ, RL ȀȄȅǢɝȋǬǼ Ǻȋϡ ǘǵǮȄʮǼ ǞǸǔ ȭǼȅǩ͗ ȋǼǼ ʙǹȄǸ ǶǼȆ́Ȅ 

ǢξǵǑ 

o Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȅǳȋǽ, ȀʪǢǹȄȋǸ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢξǵǑ 

 

PLC ǖǶȄȋǼǾȋǵ RL ȀȄȅǢɝȋǬǼ ͼξΖ: 

¶ Ǿȅʱ Ȁ˗ȓ ǞǸǔ ȅ͛ȅǱǾȆǽǱȄ: RL ȀȄȅǢɝǬ ǾȅɦǼ Ȁ̠ǻȂ ǞǸǔ ȀȄȅǢɝȋǬǼ ȅ͛ȅǱǾȆǽǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ 

ǢȋǼǑ 

¶ ʙȅʆǻȂȄ ȅǵȓ̆ǰ: ȅȀȋ͗ȋǺǼ ȀʪǢ Ǿȅʱ ǞǸǔ ȀǔȋǢǱ ȅǵȓ̆ȋǰ RL ȀȄȅǢɝǬ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

¶ Δʨ ȀǺȄǴȄǵ: Ǟʨ PLC ȅȀȋ͗ȋǺ ȅǵȅǳɝ͊ ǚǶȄǳȄȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ȅǸȋ͆ǿǰ ǢȋǼ Δʨ ȀǺȄǴȄǵ ǢǼȋǱ ȀȄȁȄϦ 

ǢȋǼǑ 
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(ǣ) RC ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄȓǵǕ  

 

RC ȀȄȅǢɝǬ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ǻȄ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ΜȄǼȄ ǤʪǱǑ Ǟʨ AC ȀȄȅǢɝǬ-Ǟ ϤǸϘǱ 

ȁȓ ǞǸǔ ǞǼ Ǻȋϡ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ȀǔȅǺʠǰ ȅǸԋʅִ ʙǸȄȁȋǢ ȅǵȓ̆ǰ ǢȋǼǑ PLC ǖǶȄȋǼǾȋǵǼ ǩϢ 

RC ȀȄȅǢɝǬ ͼξΖԛǰɝ ǢȄǼǰ Ǟʨ ȅȀȋ͗ȋǺǼ Ǿȅɦ ȅǵǻȂ̆ǰ, ȀǔȋǢǱ ȅǷ̵ ȄȅǼǔ ǞǸǔ ȅȀǤϢȄǽ ʙȅʆǻȂȄǢǼȋǰ ϤǸϘǱ ȁȓǑ 

 

                       RC Circuit Construction and Implementation guide  

 

 

 

RC ȀȄȅǢɝȋǬǼ ȅǵǺɝȄȋǰǼ Ƕǳȋ́Ƕ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

RC ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȋǱ, ʙǲȋǺ ǞǢʨ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǞǢʨ ǢʅȄǶȄȅȀǬǼ (C) ȅǵǸɝȄǧǵ ǢξǵǑ ȭǼȅǩ͗ ȋǼǼ 

ǺȄǵ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢʅȄǶȄȅȀϜȄ̑ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ǚȅǧǱ ǻȄȋǱ ȀȄȅǢɝȋǬǼ ǢȄǻɝ́ǺǱȄ ȅǵȅ́Ǳ ǢǼȄ 

ǻȄȓǑ 

2. ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅȀȅǼȋǩ ǸȄ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ȀȄǴȄǼǰǱ ȅȀȅǼǩ 

ȀǔȋǻȄǤ ϤǸȁȄǼ ǢǼȄ ȁȓ ȭǻǣȄȋǵ ʙǲȋǺ ȭǼȅǩ͗Ǽ ǞǸǔ ǶȋǼ ǢʅȄǶȄȅȀǬǼ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

o ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ Ƕȅǩʨǹ ʙȄ̇ ȭǲȋǢ ǞǢʨ ǱȄǼ ȭǼȅǩ͗ȋǼǼ Ƕȅǩʨǹ ʙȄȋ̇ ȀǔȋǻȄǤ Ǣξǵ ǞǸǔ 

ǢʅȄǶȄȅȀǬȋǼǼ Ƕȅǩʨǹ ʙȄȋ̇Ǽ ȀȄȋǲ Ȁǔ֜ʱ ǢξǵǑ 

o ǢʅȄǶȄȅȀǬȋǼǼ ȭǵȋǤʨǹ ʙȄ̇ȋǢ ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ ȭǵȋǤʨǹ ʙȄȋ̇Ǽ ȀȄȋǲ Ȁǔ֜ʱ ǢξǵǑ 

3. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼ (Ammeter) ȀȄȅǢɝȋǬǼ Ǻȋϡ ȅȀȅǼǩ ȀǔȋǻȄȋǤ ǖ̇ ɝɦ֖ Ǣξǵ, ǻȄȋǱ Ǟʨ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ 

ȭǺȄǬ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ 
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o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ϤǸȁȄǼ Ǣξǵ, ǻȄȋǱ Ǟʨ ǢʅȄǶȄȅȀǬȋǼǼ ǚǶǼ 

ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ 

4. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬʨ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ Ǡ ȭǹȄ̵ȅǺǬȄǼ ΜȄǼȄ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ǠȁȋǺǼ ֨ʔ (V = I Õ R) ʙȋȓȄǤ ǢȋǼ ǶǼȆʹȋǰǼ ǷǽȄǷǽ ǻȄǧȄǘ ǢξǵǑ 

 

RC ȀȄȅǢɝȋǬǼ ǸȄ͚ǸȄȓǵ ǶǳȋʹǶ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

o ʙǲȋǺ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅǵǸɝȄǧǵ Ǣξǵ, ȭǻͼȅǽǼ ǺȄǵ (ʙȅǱȋǼȄǴ ǞǸǔ ǢʅȄǶȄȅȀϜȄ̑) 

ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ ǚȅǧǱǑ 

o AC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ ȅǵǸɝȄǧǵ Ǣξǵ ǻȄȋǱ ȀʪǢ ȅʚȋǢȄȋǻȂȅ̑ ǞǸǔ ȭǹȄȋ̵ǩ ȀǼǸǼȄȁ ǢǼȋǱ ǶȄȋǼǑ 

o ǖʅȄȅǺǬȄǼ (Ammeter) ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϤǸȁȄǼ Ǣξǵ ǻȄ ȀȄȅǢɝȋǬǼ Ǻȋϡ 

ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱ ȀȄȁȄϦ ǢǼȋǸǑ 

2. ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅȀȅǼȋǩ ǸȄ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ȀȄǴȄǼǰǱ ȅȀȅǼǩ 

ȀǔȋǻȄǤ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǣȄȋǵ ʙǲȋǺ ȭǼȅǩ͗Ǽ ǞǸǔ ǶȋǼ ǢʅȄǶȄȅȀǬǼ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

o ȀȄȅǢɝȋǬǼ Ƕȅǩʨǹ ʙȄȋ̇ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ Ƕȅǩʨǹ ʙȄ̇ Ȁǔ֜  ɦǢξǵ ǞǸǔ ǶȋǼ ȀȄȅǢɝȋǬǼ 

ȭǵȋǤʨǹ ʙȄȋ̇ ǢʅȄǶȄȅȀǬȋǼǼ ȭǵȋǤʨǹ ʙȄ̇ Ȁǔ֜ʱ ǢξǵǑ 

o ǖʅȄȅǺǬȄǼ ȅȀȅǼǩ ȀǔȋǻȄȋǤ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢξǵǑ 

3. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȅǳȋȓ ǶȅǼǺȄǶ ǢξǵǑ 

o ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ (I) ǞǸǔ ȭǹȄȋ̵ǩ (V) ǶȅǼǺȄǶ ǢξǵǑ 

o ǠȁȋǺǼ ֨ʔ (V = I Õ R) ʙȋȓȄǤ ǢȋǼ ȀȄȅǢɝȋǬǼ ǷǽȄǷǽ ǻȄǧȄǘ ǢξǵǑ 

o ȭǷǩ ȅǾǷǬ: RC ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ȭǷǩ ȅǾǷǬ ȮǱȅǼ ȁȓ, Ǟʨ ǶȅǼǺȄǶ ǢξǵǑ 

ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ȅǸǽν ȁǠȓȄǼ ǢȄǼȋǰ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

4. ȅǷ̵ ȄȅǼǔ ǢȄǻɝǢǽȄǶ: 

o RC ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ǘǵԚǬ ȅȀǤϢȄǽ ȅǷ̵ ȄǼ ǢξǵǑ ǞȋǱ ǖʙȋȓȄǩǵȆȓ ȅʚȋǢȄȋǻȂȅ̑ ǸȄ 

ȀǔȋǢǱ ԌǼ ǢǼȄ ǻȄȓ ǞǸǔ ʙȋȓȄǩǵȆȓ ȀǔȋǢǱ ʈȁǰ ǢǼȄ ȁȓǑ 

o ȅǷ̵ȄǼ ǬȄǘǶ: Low -pass fi lter ǸȄ High-pass filter ȅȁȋȀȋǸ RC ȀȄȅǢɝǬ ϤǸȁȄǼ ǢǼȄ 

ȭǻȋǱ ǶȄȋǼ, ȭǻǣȄȋǵ ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑Ǽ ȀǔȋǢǱ ǖϢ ȀǔȋǢǱ ȭǲȋǢ ǗǽȄǳȄ ǢǼȄ ȁȓǑ 

5. ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ: 

o ȀȄȅǢɝȋǬǼ ǷȄǔǾǵȄǽ ǶǼȆ́Ȅ ǢξǵǑ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼ̀ ǶȅǼǺȄȋǶǼ ǺȄϡȋǺ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȀȄȅǢɝǬ 

ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ ȭǢȄǵǠ Δʨ ȭǵǘǑ 

o ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȅȀǤϢȄȋǽǼ Ȁ̩ Ǣɝ ǶǻɝȄȋǽȄǧǵȄ Ǣξǵ ǞǸǔ ȭȀͼȅǽǼ ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ ǢξǵǑ 

 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ RC ȀȄȅǢɝȋǬǼ ͼξΖ: 

1. Ǿȅʱ Ȁ˗ǻȂ: RC ȀȄȅǢɝǬ Ǿȅɦ Ȁ̠ǻȂ ǢǼȋǱ ȀȁȄǻȂǢ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ ǳȆǥɝ ȀǺȓ ǴȋǼ ȅ͛ȅǱǾȆǽ Ǿȅɦ ȀǼǸǼȄȁ 

ʙȋǻȂȄǩǵ ȁȓǑ PLC ȅȀȋ͗ȋǺǼ ȭǺȄǬǼ ǸȄ ǻȋ̆Ǽ ǢȄǻɝ́ǺǱȄ ǸǩȄǻȂ ǼȄǣȋǱ Ǟʨ ȀȁȄǻȂǢǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

2. ȅǷ̵ȄȅǼǔ ǞǸǔ ȅȀǤϢȄǽ ʙȅʆǻȂȄǢǼǰ: RC ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȅȀǤϢȄǽ ȅǷ̵ ȄǼ ǢǼȄ ǻȄȓ, ǻȄ PLC ȅȀȋ͗ȋǺǼ 

ȀʪǢ ȀǔȋǢǱ ȅǸȋ͆ǿǰ ǞǸǔ ʙȅʆǻȂȄǢǼȋǰǼ ǩϢ ǖǶȅǼȁȄǻɝǑ Ǟʨ ȅȀȋ͗ȋǺ ȭǻȋǢȄȋǵȄ ȭǤȄǽȋǻȄǤ ǸȄ ǖʙȋȓȄǩǵȆȓ 

ȀǔȋǢǱ ԌǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

3. ȅ͛ȅǱǾȆǽǱȄ ǞǸǔ ȅǵȓ̆ǰ: RC ȀȄȅǢɝǬ ȅȀȋ͗ȋǺǼ Ǿȅɦ ʙǸȄȁ ǞǸǔ ȅȀǤϢȄȋǽǼ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ǰ ǢȋǼ, ǻȄ 

PLC ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ǸǩȄǻȂ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

(Ǥ) ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ǚǶȄǳȄǵͼȅǽ Ȁǔ֜ʱǢǼǰǕ 

 

ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ԋʨ ͼξΖԛǰɝ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ AC ȀȄȅǢɝǬ-Ǟ ϤǸϘǱ ȁȓǑ PLC 

ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ Ǟǘ ǚǶȄǳȄǵͼȅǽǼ ȀʪǢ ȀǔȋǻȄǤ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ ǱȄǼȄ ȀȄȅǢɝȋǬǼ 

ȅǸԋʅִ ʙǸȄȁ ǞǸǔ Ǿȅʱ ϤǸ͛ȄǶǵȄȓ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

 

AC Circuit with Resistor and Capacitor  

 

 

 

ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȀǔȋǻȄȋǤǼ ǶǳȋʹǶ: 

1. ȭǼȅǩ͗ȋǼǼ ǢȄǩ: 

o ȭǼȅǩ͗Ǽ ǞǢʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ȮǸԋʅȅǱǢ ǢȄȋǼȋ̀Ǽ ʙǸȄȁȋǢ ȀȆȅǺǱ ǢȋǼǑ Ǟʨ ǾȅʱǼ ʹȅǱ ǸȄ 

ǚɯǶȄǳǵ ǢȋǼ ǵȄ, ǱȋǸ ȀȄȅǢɝȋǬǼ ǢȄȋǼȋ̀Ǽ ʙǸȄȁ ȅǵȓ̆ǰ ǢȋǼǑ PLC ȅȀȋ͗ȋǺ ȭǼȅǩ͗Ǽʨ ǾȅʱǼ 

ϤǸȁȄǼ ǞǸǔ ȀȄȅǢɝȋǬǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ͼξΖԛǰɝǑ 

2. ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǩ: 

o ǢʅȄǶȄȅȀǬǼ ǞǢʨ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǻȄ ȮǸԋʅȅǱǢ ǾȅʱȋǢ Ȁ˗ȓ ǢȋǼ ǞǸǔ ǻǣǵ ʙȋȓȄǩǵ ȁȓ, Ǳǣǵ Ǟʨ 

֙ȅʱ ȭǳȓǑ Ǟʨ AC ȀȄȅǢɝǬ-Ǟ ȅȀǤϢȄǽ ȅǷ̵ ȄȅǼǔ, Ǿȅɦ Ȁ̠ȓ ǞǸǔ ȀȄȅǢɝȋǬǼ ȀǺȓȀȆǺȄ ȅǵȓ̆ȋǰ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ϤǸϘǱ ȁȓǑ PLC ȅȀȋ͗ȋǺǼ ǩϢ ǢʅȄǶȄȅȀǬǼ ǖȋǵǢ ͼξΖԛǰɝ, ȅǸȋǾǿǱ ǻǣǵ ȅǵȅǳɝ͊ ȅʚȋǢȄȋȓȅ̑Ǽ 

ȀǔȋǢȋǱǼ ǚǶǼ ȅǵȓ̆ǰ ʙȋȓȄǤ ǢǼȄ ȁȓǑ 

3. ȅȀȅǼǩ ȀǔȋǻȄǤ: 

o ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅȀȅǼȋǩ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸǑ ȅȀȅǼǩ ȀǔȋǻȄȋǤ, ǞǢʨ ǚǶȄǳȄǵ ȭǲȋǢ 

ǖϢ ǚǶȄǳȄȋǵ ǸǱɝǺȄǵ ʙǸȄȅȁǱ ȁȓǑ ʙǲȋǺ ȭǼȅǩ͗ Ǽ ǞǸǔ ǱȄǼǶǼ ǢʅȄǶȄȅȀǬǼ Ȁǔ֜  ɦǢξǵǑ 

o ǞȋǱ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ǩϢ ǞǢʨ ȅǵȅǳɝ͊ Ƕǲ ȮǱȅǼ ȁȋǸ ǞǸǔ ǚǹȓ ǚǶȄǳȄǵ ǞȋǢ ǖǶȋǼǼ 

ʙǹȄǸ ȭǷǽȋǸǑ 

4. ϣȄǼȄȋǽǽ ȀǔȋǻȄǤ: 

o ǢǣǵǠ ǢǣǵǠ, ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȁȋǱ ǶȄȋǼ, ǱȋǸ ȀȄǴȄǼǰǱ ȅȀȅǼǩ 

ȀǔȋǻȄǤ ϤǸϘǱ ȁȓ ǻǣǵ ǱȄȋǳǼ Ȁȅ̮ȅǽǱ ʙȅǱȅʆȓȄ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

5. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ȀȄȅǢɝȋǬ ǖʅȄȅǺǬȄǼ (Ammeter) ȅȀȅǼȋǩ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 

o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ 

ǚǶǼ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 

6. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬ ǧȄ֟ Ǣξǵ ǞǸǔ ǶȅǼǺȄǶ ǻ̆ (ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ) ȅǳȋȓ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ 

ǢξǵǑ 

o ǶȅǼǺȄȋǶǼ ǷǽȄǷǽ ǻȄǧȄǘ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȀȄȅǢɝǬʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ ȭǼȅǩ͗ Ǽ 

ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǻɝ́ǺǱȄ ʪǢ ǼȋȓȋǨǑ 

 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ȀǔȋǻȄȋǤǼ ͼξΖ: 

1. ǢȄȋǼ̀ ȅǵȓ̆ǰ: ȭǼȅǩ͗Ǽ ȅȀȋ͗ȋǺǼ ǢȄȋǼ̀ ʙǸȄȁȋǢ ȅǵȓ̆ǰ ǢȋǼ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ 

ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

2. Ǿȅʱ Ȁ˗ȓ ǞǸǔ ȅȀǤϢȄǽ ȅǷ̵ȄȅǼǔ: ǢʅȄǶȄȅȀǬǼ ȅȀǤϢȄǽ ȅǷ̵ȄȅǼǔ ǞǸǔ Ǿȅʱ Ȁ˗ȋȓǼ ǩϢ ϤǸϘǱ ȁȓ, ǻȄ 

PLC ȅȀȋ͗ȋǺǼ ȅǸȅǹ̏ ȭȀ̑Ǽ ǸȄ Ǣȋ̩Ȅȋǵȋ̀Ǽ ǢȄǻɝǢȄȅǼǱȄ ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

3. ȭǷǩ ȅǾǷǬ: ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ȀǔȅǺʠȋǰ ȭǷǩ ȅǾǷǬ ǥȋǬ, ǻȄǼ ǢȄǼȋǰ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ȋǩǼ 

Ǻȋϡ ǞǢʨ ȅǸǽν ȮǱȅǼ ȁȓǑ Ǟʨ PLC ȅȀȋ͗ȋǺ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ȀȁȄȓǢ ȁȓ, ȅǸȋǾǿǱ ǻǣǵ ǘǵԚǬ 

ȅȀǤϢȄǽͼȅǽǼ ǚǶǼ ȅǵȓ̆ǰ ǢǼȋǱ ȁȓǑ 

4. ȅȀǤϢȄǽ ǞǸǔ Ǿȅʱ ȅǵȓ̆ǰ: Ǟǘ ԋʨ ǚǶȄǳȄǵ, ǻǣǵ ǞǢȀȄȋǲ Ȁǔ֜ʱ ȁȓ, Ǳǣǵ Ǿȅʱ ʙǸȄȁ ǞǸǔ ȅȀǤϢȄǽ 

ȅǵǻȂ̆ȋǰ ǞǢʨ ȅǵȅǳɝ͊ ǶȅǼǺȄǰ ȅ͛ȅǱǾȆǽǱȄ Ǟȋǵ ȭǳȓ, ǻȄ PLC ǖǶȄȋǼǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȋǱ 

ǞǸǔ ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

(ǥ) RLC ȀȄȅǢɝǬ ȮǱȅǼ ǞǸǔ ǸȄ͚ǸȄȓǵǕ  

 

RLC ȀȄȅǢɝǬ ǞǺǵ ǞǢʨ ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ǻȄ ȭǼȅǩ͗Ǽ (R), ȭǽǸȋǼǬȅǼ (L), ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ΜȄǼȄ ǤʪǱǑ Ǟǘ 

ȀȄȅǢɝǬʨ AC (Alternating Current)  ȅȀȋ͗ȋǺ ϤǸϘǱ ȁȓ ǞǸǔ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ Ǡ ȀǔȋǢǱ 

ȅǵȓ̆ȋǰ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ǢȄȋǩǼ ǩϢ RLC ȀȄȅǢɝǬ Ǿȅɦ ȅǵȓ̆ǰ, ȅȀǤϢȄǽ 

ȅǷ̵ ȄȅǼǔ ǞǸǔ ȀȄȅǢɝȋǬǼ ǶȅǼȀȆǺȄ ֕ȅ˸ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

                            Construction and Implementation of RLC Circuits  

 

 

 

RLC ȀȄȅǢɝȋǬǼ ȅǵǺɝȄȋǰǼ Ƕǳȋ́Ƕ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

o ȭǼȅǩ͗Ǽ (R): ȅȀȋ͗ȋǺǼ ǢȄȋǼ̀ ʙǸȄȁ ȅǵȓ̆ǰ ǢǼȋǱ ȭǼȅǩ͗ Ǽ ȅǵǸɝȄǧǵ ǢξǵǑ 

o ǘǵǮȄʮǼ (L): ǘǵǮȄʮǼ, ȭǻʨ ȮǸԋʅȅǱǢ ǾȅɦȋǢ ȭǧȐνǢ ǾȅɦȋǱ οǶȄ̇ȅǼǱ ǢȋǼ ǞǸǔ ȀȄȅǢɝȋǬ 

ǢȄȋǼȋ̀Ǽ ǶȅǼǸǱɝǵ ǴȆǼ ǢȋǼǑ 

o ǢʅȄǶȄȅȀǬǼ (C): ǢʅȄǶȄȅȀǬǼ, ǻȄ ȮǸԋʅȅǱǢ ǾȅʱȋǢ Ȁ˗ȓ ǢȋǼ ǞǸǔ ʙȋȓȄǩǵ ȁȋǽ ǱȄ ֙ȅʱ ȭǳȓǑ 

Ǟʨ ȀǔȋǢǱ ȅǷ̵ȄȅǼǔ ǞǸǔ Ǿȅʱ Ȁ˗ȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ 

2. ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ: 

o ȭǼȅǩ͗Ǽ (R), ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅȀȅǼȋǩ ǸȄ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȭǻȋǱ 

ǶȄȋǼǑ ȀȄǴȄǼǰǱ, Ǟǘ ǚǶȄǳȄǵͼȅǽȋǢ ȅȀȅǼȋǩ Ȁǔ֜ʱ ǢǼȄ ȁȓ, ȭǻǣȄȋǵ ʙǲȋǺ ȭǼȅǩ͗Ǽ ǞǸǔ ǶȋǼ 

ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬǼ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

o ʙǲȋǺ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǶȋǼ ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) Ȁǔ֜ʱ ǢξǵǑ 

o ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ Ƕȅǩʨǹ ʙȄȋ̇ ʙǲǺ ǚǶȄǳȄǵ Ȁǔ֜ʱ Ǣξǵ ǞǸǔ ȭǵȋǤʨǹ ʙȄȋ̇ ǖϢ ʙȄȋ̇ 

Ȁǔ֜ʱ ǢξǵǑ 

3. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼ (Ammeter) ȅȀȅǼǩ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬ Ȁǔ֜  ɦǢξǵ, ǻȄȋǱ Ǟʨ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ȭǺȄǬ 

ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄȋǼǑ 

o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ȭǼȅǩ͗Ǽ, ǘǵǮȄʮǼ ǞǸǔ 

ǢʅȄǶȄȅȀǬȋǼǼ Ǻȋϡ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 
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4. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ Ǡ ȭǹȄ̵ȅǺǬȄǼ ΜȄǼȄ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ǠȁȋǺǼ ֨ʔ (V = I Õ R) ʙȋȓȄǤ ǢȋǼ ǶǼȆʹȋǰǼ ǷǽȄǷǽ ǻȄǧȄǘ ǢξǵǑ 

 

RLC ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ: 

1. ȭǷǩ ȅǾǷǬ: 

o RLC ȀȄȅǢɝȋǬ ȭǷǩ ȅǾǷǬ ǥȋǬ, ȭǻǣȄȋǵ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ǞǢʨ ȅǸǽν ȮǱȅǼ ȁȓǑ 

ǘǵǮȄʮȋǼǼ ǢȄǼȋǰ, ǢȄȋǼ̀ ȭǹȄȋ̵ȋǩǼ ȅǶǨȋǵ (lag) ǲȄȋǢ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǼȋǰ, ǢȄȋǼ̀ 

ȭǹȄȋ̵ȋǩǼ ǗȋǤ (lead) ǲȄǢȋǱ ǶȄȋǼǑ 

2. ʙȅǱȋǼȄǴ (R): 

o ȭǼȅǩ͗ Ǽ ȀȄȅǢɝȋǬ ǢȄȋǼȋ̀Ǽ ʙǸȄȋȁǼ ǺȄʔȄ ǢǺȄȋǱ ȀȁȄǻȂǢ ǞǸǔ Ǟʨ ǾȅɦǼ ́ȅǱǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ 

3. ǘǵǮȄʮǼ (L): 

o ǘǵǮȄʮǼ ǸǱɝǺȄȋǵǼ ǶȅǼǸǱɝǵȋǢ ʙȅǱȋǼȄǴ ǢȋǼ, ǻȄǼ Ƿȋǽ ǢȄȋǼ̀ ǴȆǼǤȅǱȋǱ ǶȅǼǸȅǱɝǱ ȁȓǑ Ǟʨ 

ȭǧȐνǢ Ǿȅʱ ȮǱȅǼ ǢȋǼǑ 

4. ǢʅȄǶȄȅȀǬǼ (C): 

o ǢʅȄǶȄȅȀǬǼ ȀȄȅǢɝȋǬ Ǿȅɦ Ȁ̠ȓ ǢȋǼ ǞǸǔ ǻǣǵ ʙȋȓȄǩǵ ȁȓ ǱȄ ֙ȅɦ ȭǳȓ, ǻȄǼ Ƿȋǽ ȅǸԋʅִ ʙǸȄȋȁǼ 

ȅǵȓ̆ȋǰ ȀȁȄȓǱȄ ȁȓǑ 

 

RLC ȀȄȅǢɝȋǬǼ ǸȄ͚ǸȄȓǵ ǶǳȋʹǶ:  

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

o ȭǼȅǩ͗Ǽ (R): ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰ ȅǵȓ̆ǰ ǢǼȋǱ ȭǼȅǩ͗ Ǽ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

o ǘǵǮȄʮǼ (L): Ǟʨ ȮǸԋʅȅǱǢ ǾȅɦȋǢ ȭǧȐνǢ ǾȅɦȋǱ οǶȄ̇ȅǼǱ ǢȋǼ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǶȅǼǸǱɝǵȋǢ ǴȆǼ 

ǢȋǼǑ 

o ǢʅȄǶȄȅȀǬǼ (C): ǢʅȄǶȄȅȀǬǼ ȀȄȅǢɝȋǬ Ǿȅɦ Ȁ̠ȓ ǢȋǼ ǞǸǔ Ǟʨ ȀǔȋǢȋǱǼ ǶȅǼǸǱɝǵ ǖǲǸȄ 

ȅǷ̵ȄȅǼǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ 

o AC ǶȄǠȓȄǼ ȀȄ̘Ȅǘ: ȀȄȅǢɝǬ ǧȄǽȄȋǵȄǼ ǩϢ ǞǢʨ AC ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ʙȋȓȄǩǵǑ 

2. ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ȭǼȅǩ͗Ǽ (R), ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅȀȅǼȋǩ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ ʙǲȋǺ ȭǼȅǩ͗Ǽ, ǶȋǼ 

ǘǵǮȄʮǼ ǞǸǔ ǱȄǼǶǼ ǢʅȄǶȄȅȀǬǼ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

o ȀȄȅǢɝȋǬǼ Ǻȋϡ AC ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǞǼ Ƕȅǩʨǹ ǞǸǔ ȭǵȋǤʨǹ ǬȄȅǺɝǵȄǽ Ȁǔ֜  ɦǢǼȋǱ ȁȋǸǑ 

3. ϣȄǼȄȋǽǽ ǸȄ ȅȀȅǼǩ ȀǔȋǻȄǤ: 

o RLC ȀȄȅǢɝǬ ȅȀȅǼǩ ȀǔȋǻȄǤ ǸȄ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ ȮǱȅǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ǱȋǸ, ǖȅǴǢȄǔǾ ȭʹȋʔ 

ȅȀȅǼǩ ȀǔȋǻȄǤ ϤǸϘǱ ȁȓǑ 

o ȅȀȅǼǩ ȀǔȋǻȄȋǤ, ȭǹȄȋ̵ǩ ǹȄǤ ȁȋȓ ǻȄȓ ǞǸǔ ǢȄȋǼ̀ ǞǢ ǼǢǺ ǲȄȋǢǑ ϣȄǼȄȋǽǽ ȀǔȋǻȄȋǤ, ȭǹȄȋ̵ǩ 

ǞǢ ǼǢǺ ǲȄȋǢ ǞǸǔ ǢȄȋǼ̀ ǹȄǤ ȁȋȓ ǻȄȓǑ 

4. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼ (Ammeter) ȅȀȅǼȋǩ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 

o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ȭǼȅǩ͗Ǽ, ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ 

ǚǶǼ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

5. ȀȄȅǢɝǬ ǶǼȆ́Ȅ: 

o ȀȄȅǢɝǬʨ ǧȄ֟ Ǣξǵ ǞǸǔ ǖʅȄȅǺǬȄǼ Ǡ ȭǹȄ̵ȅǺǬȄǼ ȅǳȋȓ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

o ǠȁȋǺǼ ֨ʔ (V = I Õ R) ʙȋȓȄǤ ǢȋǼ ǶǼȆʹȋǰǼ ǷǽȄǷǽ ǻȄǧȄǘ ǢξǵǑ 

6. ȭǷǩ ȅǾǷǬ ǞǸǔ ȅǼǖʅȄǢʨǹ ǶȄǠȓȄǼ: 

o RLC ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ȭǷǩ ȅǾǷǬ (Phase Shift) ǥǬȋǸ, ǢȄǼǰ ǘǵǮȄʮǼ 

ǞǸǔ ǢʅȄǶȄȅȀǬǼ ȭǷǩ ǶȅǼǸǱɝǵ ǢȋǼǑ Ǟʨ ȀȄȅǢɝȋǬǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȋǱ ͼξΖԛǰɝǑ 

o ȅǼǖʅȄǢʨǹ ǶȄǠȓȄǼ ǶȅǼǺȄǶ Ǣξǵ, ȭǻʨ ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǼȋǰ ȮǱȅǼ ȁȓǑ 

 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ RLC ȀȄȅǢɝȋǬǼ ͼξΖ: 

1. Ǿȅʱ ȅǵǻȂ̆ǰ: RLC ȀȄȅǢɝǬ PLC ȅȀȋ͗ȋǺǼ Ǿȅʱ ʙǸȄȁ ȅǵȓ̆ȋǰ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȅȀȋ͗ȋǺ 

ȅǸԋʅִ ʙǸȄȁ ȀʪǢǹȄȋǸ ȁȋǸ ǞǸǔ ǾȅʱǼ ǖǶǧȓ ǢǺ ȁȋǸǑ 

2. ȅȀǤϢȄǽ ȅǷ̵ȄȅǼǔ: RLC ȀȄȅǢɝǬ ȅȀǤϢȄǽ ȅǷ̵ ȄȅǼǔ ǞǸǔ ǚ̩ ȅʚȋǢȄȋǻȂȅ̑Ǽ ȀǔȋǢǱ ǖǶȀȄǼǰ ǢǼȋǱ ϤǸϘǱ 

ȁȓ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ȀǔȋǢȋǱǼ ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ǢǼȋǱ ȀȁȄǻȂǢǑ 

3. ȅ͛ȅǱǾȆǽǱȄ ǸǩȄǻȂ ǼȄǣȄ: PLC ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ǞǸǔ ȅǵ֖ɝǽǱȄ ǸǩȄǻȂ ǼȄǣȋǱ RLC ȀȄȅǢɝǬ ͼξΖԛǰɝ 

֗ȅǺǢȄ ǶȄǽǵ ǢȋǼ, ǢȄǼǰ Ǟʨ Ǿȅʱ ǞǸǔ ȀǔȋǢȋǱǼ ǤȅǱ ȅǵȓ̆ǰ ǢȋǼǑ 

4. ȭǷǩ ȅǾǷǬ ǞǸǔ ȅǼǖʅȄǢʨǹ ǶȄǠȓȄǼ: RLC ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ȭǷǩ ȅǾǷǬ ǞǸǔ 

ȅǼǖʅȄǢʨǹ ǶȄǠȓȄǼ ǶǼȆ́Ȅ ǢǼȄ ǻȄȓ, ǻȄ ȅȀȋ͗ȋǺǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

 

(Ǧ) ȭǼȋǩȄϢȄ̑ (Resonance) ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ǸȄ͚ǸȄǻȂǵǕ  

ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ (Resonance Circuit): 

ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ǞǺǵ ǞǢʨ ȀȄȅǢɝǬ ȭǻǣȄȋǵ ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀǺȅεǱǹȄȋǸ 

ǢȄǩ ǢȋǼǑ ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑ȋǱ, ǘǵǮȄʮȋǼǼ ǘǵǮȄǢʨǹ ʙȅǱȋǼȄǴ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ ǞȋǢ 

ǖǶǼȋǢ ǸȄȅǱǽ ǢȋǼ ȭǳǻȂ, ǞǸǔ ȀȄȅǢɝȋǬǼ Ǻȋϡ ȀǸɝȄȅǴǢ Ǿȅʱ ʙǸȄȅȁǱ ȁȓǑ Ǟǘ ȅʚȋǢȄȋǻȂȅ̑ȋǢ ȅǼȋǩȄϢȄ̀ ȅʚȋǢȄȋǻȂȅ̑ 

(Resonant frequency) ǸǽȄ ȁǻȂǑ Ǟʨ ȀȄȅǢɝȋǬǼ Ǿȅʱ ȭǾȄǿǰ ȀǸɝȄȅǴǢ ȁȋǱ ȀȁȄǻȂǢ ǞǸǔ ȀǔȋǢǱ 

ʙȅʆȓȄǢǼȋǰ ϤǸϘǱ ȁȓǑ 

 

ȅȀȅǼǩ ȅǼȋǩȄȋǵ̑ (Series Resonance): 

ȅȀȅǼǩ ȅǼȋǩȄȋǵ̑ ǞǢʨ ǴǼȋǰǼ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȭǻǣȄȋǵ ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅȀȅǼǩ Ȁǔ֜ʱ ǲȄȋǢǑ 

Ǟǘ ȀȄȅǢɝȋǬ, ȅǵȅǳɝ͊ ȅǼȋǩȄϢȄ̀ ȅʚȋǢȄȋǻȂȅ̑ȋǱ, ǘǵǮȄȅʮǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ ǶȅǼԛǼǢ ǢȋǼ 

ǞǸǔ ȀȄȅǢɝȋǬǼ ǘȅ̩ȋǮ̑ ȀǸɝȅǵ̦ ȁȋȓ ǻȄȓǑ ǞǼ Ƿȋǽ, ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ȀǸɝȄȅǴǢ ȁȋȓ ǲȄȋǢǑ ȅȀȅǼǩ ȅǼȋǩȄȋǵ̑ 

ȀȄǴȄǼǰǱ ȅǷ̵ȄȅǼǔ ǞǸǔ Ǿȅʱ Ȁ˗ȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

ϣȄǼȄȋǽǽ ȅǼȋǩȄȋǵ̑ (Parallel Resonance): 

ϣȄǼȄȋǽǽ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝȋǬ, ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ϣȄǼȄȋǽǽ Ȁǔ֜ʱ ǲȄȋǢǑ ǞǣȄȋǵ, ȅǼȋǩȄϢȄ̀ 

ȅʚȋǢȄȋǻȂȅ̑ȋǱ, ǘǵǮȄǢʨǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ ǸȄȅǱǽ ǢȋǼ ǞǸǔ ȀȄȅǢɝȋǬǼ ǘȅ̩ȋǮ̑ ȀȋǸɝȄ̩ 

ȁȋȓ ǻȄȓ, ǻȄǼ Ƿȋǽ ȀȄȅǢɝȋǬǼ Ǻϡ ȅǳȋȓ ʙǸȄȅȁǱ ǢȄȋǼ̀ ȀǸɝȅǵ̦ ȁȓǑ ϣȄǼȄȋǽǽ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȀȄǴȄǼǰǱ ȀǔȋǢǱ 

ȅǷ̵ȄȅǼǔ, ȅȀǤϢȄǽ ȅȀȋǽǢǾǵ ǞǸǔ Ǿȅʱ Ȁ˗ȓ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

                    Design and implementation of resonance circuits  

 
ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝȋǬǼ ȅǮǩȄǘǵ ǞǸǔ ǸȄ͚ǸȄǻȂǵ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

o ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅǵǸɝȄǧǵ ǢξǵǑ ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ, ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ 

ȭǼȋǩȄϢȄ̀ ȅʚȋǢȄȋȓȅ̑ ȀʪǢǹȄȋǸ ȅǵǸɝȄȅǧǱ ȁȋǱ ȁȋǸǑ 

o ȭǼȋǩȄϢȄ̀ ȅʚȋǢȄȋȓȅ̑ (f) ȁȋǽȄ ȭȀǘ ȅʚȋǢȄȋǻȂȅ̑, ȭǻǣȄȋǵ ǘǵǮȄǢʨǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ 

ǞȋǢ ǖǶǼȋǢ ȀǺȅεǱ ǢȋǼ ǞǸǔ ȀȄȅǢɝȋǬǼ ʙȅǱȅʆǻȂȄ ȀȋǸɝȄ̩ ȁȋȓ ǲȄȋǢǑ Ǟǘ ȅʚȋǢȄȋǻȂȅ̑ ȅǵǸɝȄǧǵ ǢǼȄ 

ǩξȅǼ, ǢȄǼǰ ȀʪǢ ȅʚȋǢȄȋǻȂȅ̑ ǵȄ ǲȄǢȋǽ ȀȄȅǢɝǬʨ ǢȄǻɝǢǼȆǹȄȋǸ ǢȄǩ ǢǼȋǸ ǵȄǑ 

2. ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ȅȀȅǼȋǩ ǸȄ ϣȄǼȄȋǽȋǽ Ȁǔ֜  ɦǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝȋǬ ȀȄǴȄǼǰǱ 

ȅȀȅǼǩ ȀǔȋǻȄǤ ϤǸϘǱ ȁǻȂ, ȭǻǣȄȋǵ ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀǼȄȀȅǼ Ȁǔ֜ʱ 

ǲȄȋǢǑ 

o ʙǲȋǺ ǘǵǮȄʮǼ (L) ǞǸǔ ǱȄǼǶǼ ǢʅȄǶȄȅȀǬǼ (C) Ȁǔ֜ʱ ǢξǵǑ 

3. ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ: 

o ǞǢʨ AC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ ϤǸȁȄǼ Ǣξǵ ǻȄ ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑ ȅǳȋȓ ǢȄǩ ǢǼȋǸ, ǢȄǼǰ ȅǼȋǩȄȋǵ̑ 

ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵǹɝǼ ǢȋǼ ȀʪǢ ȅʚȋǢȄȋǻȂȅ̑Ǽ ǚǶǼǑ 

4. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼ (Ammeter) ȅȀȅǼȋǩ Ȁǔ֜  ɦǢξǵ, ǻȄȋǱ ȀȄȅǢɝȋǬ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 

o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter)  ϣȄǼȄȋǽȋǽ Ȁǔ֜  ɦǢξǵ, ǻȄȋǱ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ Ƕȋȓȋ̀ ȭǹȄȋ̵ǩ 

ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 
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5. ȅǼȋǩȄϢȄ̀ ȅʚȋǢȄȋǻȂȅ̑ ǶǼȆʹȄ: 

o ȅʚȋǢȄȋǻȂȅ̑ ǶȅǼǸǱɝǵ ǢȋǼ ȭǧǢ Ǣξǵ, ǞǸǔ ǻǣǵ ȅȀȋ͗ȋǺǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȭǹȄȋ̵ȋǩǼ Ǻȋϡ 

ȀǸɝȄȅǴǢ ȅǺǽ ȁȓ, Ǳǣǵ Ǟʨ ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ ǲȄȋǢǑ 

o ȅʚȋǢȄȋǻȂȅ̑ (f) ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢ ȅʚȋǢȄȋǻȂȅ̑Ǒ 

 

ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝȋǬǼ ȮǸȅǾ͊ʅ: 

1. ȀȋǸɝȄ̩ Ǿȅɦ ȭǾȄǿǰ: 

o ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ, ȀȄȅǢɝȋǬǼ Ǿȅɦ ȭǾȄǿǰ ȀȋǸɝȄ̩ ȁȋȓ ǲȄȋǢ, ǢȄǼǰ ǘǵǮȄǢʨǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ 

ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ ǶȅǼԛǼǢ ǢȋǼ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ֕ȅ˸ ǶȄȓǑ 

2. ȭǷǩ ȅǾǷǬ: 

o ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝȋǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ Ǻȋϡ ȭǷǩ ȅǾǷǬ (Phase shift) 0 ȅǮȅʈ ȁȓ, ǖǲɝȄִ, 

ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǞȋǢ ǖǶǼȋǢ ǖԑȀǼǰ ǢȋǼǑ 

3. ǢǺ ʙȅǱȋǼȄǴ: 

o ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ, ȀȄȅǢɝȋǬǼ ȭǺȄǬ ʙȅǱȋǼȄǴ ǢǺ ȁȋȓ ǻȄȓ, ǢȄǼǰ ǘǵǮȄǢʨǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ 

ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ ȀǺȅεǱ ǢȋǼǑ 

 

PLC ǖǶȄȋǼǾȋǵǼ ǩϢ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝȋǬǼ ͼξΖ: 

1. Ǿȅʱ Ȁ˗ȓ ǞǸǔ ϤǸ͛ȄǶǵȄ: 

o ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ǾȅɦǼ Ȁ̠ȓ ǞǸǔ ϤǸ͛ȄǶǵȄ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ PLC ȅȀȋ͗ȋǺ Ǿȅʱ ʙǸȄȁ 

ȅǵȓ̆ǰ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ǸǩȄǻȂ ǼȄǣȋǱ Ǟʨ ȀȁȄȓǢǑ 

2. ȅǷ̵ȄȅǼǔ ǞǸǔ ȀǔȋǢǱ ȅǵȓ̆ǰ: 

o ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȅȀǤϢȄǽ ȅǷ̵ ȄȅǼǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑Ǽ 

ȀǔȋǢȋǱǼ ǚǶǼ ȅǵȓ̆ǰ ʙȋǻȂȄǤ ǢǼȋǱ ȁǻȂǑ 

3. ȅǵǼȄǶ˭Ȅ: 

o Ǟǘ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ, PLC ȅȀȋ͗ȋǺ Δʨ ǸȄ ǖȀȄǺ˙Ϭ Ȁȁȋǩ ȅǧȅͥǱ ǢǼȄ ǻȄȓ ǞǸǔ ȅȀȋ͗ȋǺǼ ֧ǼʹȄ 

ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȭȀǽǷ ȭǧǢ (Self -check) ƙ Ȝ.ș 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

șǑ RL ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ȭǢȄǵ ԋʨ ǚǶȄǳȄǵ ʙȋǻȂȄǩǵ? 

ȚǑ RL ȀȄȅǢɝȋǬ ǘǵǮȄʮȋǼǼ ֗ȅǺǢȄ ȅǢ? 

țǑ RL ȀȄȅǢɝȋǬǼ ǢȄȋǩǼ ǩϢ ǢȆ ǴǼȋǵǼ ȀǔȋǻȄǤ ϤǸϘǱ ȁǻȂ? 

ȜǑ RC ȀȄȅǢɝȋǬǼ ԋʨ ʙǴȄǵ ǚǶȄǳȄǵ ȭǢȄǵͼȅǽ? 

ȝǑ RC ȀȄȅǢɝȋǬ ǢʅȄǶȄȅȀǬȋǼǼ ֗ȅǺǢȄ ǢȆ? 

ȞǑ RC ȀȄȅǢɝȋǬǼ ǶǼȆʹȋǰǼ ȀǺǻȂ ȅǢ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱ? 

ȟǑ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ǢȆǹȄȋǸ Ȁǔ֜ʱ ǢǼȄ ȁǻȂ? 

ȠǑ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬ ȅǢ ʙǹȄǸ ǶȋǮȂ? 

ȡǑ RLC ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ȭǢȄǵ ȅǱǵʨ ǚǶȄǳȄǵ ϤǸϘǱ ȁǻȂ? 

șȘǑ RLC ȀȄȅǢɝȋǬǼ ȭǼȋǩȄȋǵ̑ ȅʚȋǢȄȋǻȂȅ̑ ǢȆ? 

șșǑ RLC ȀȄȅǢɝȋǬ ȭǷǩ ȅǾǷǬ ȅǢǹȄȋǸ ǢȄǩ ǢȋǼ? 

șȚǑ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ȭǢȄǵ ǚǶȄǳȄǵͼȅǽ ʙȋȓȄǩǵ? 

șțǑ ȅǼȋǩȄȋǵ̑ ǖǸ͛ȄǻȂ ǘǵǮȄǢǬǼ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ʙȅǱȋǼȄȋǴǼ Ȁ̩ Ǣɝ ǢȆ? 

șȜǑ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȭǢȄǲȄǻȂ ϤǸϘǱ ȁǻȂ? 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǚ˭ǼǶʔ (Answer Key ) ƙ Ȝ.ș 

 

șǑ RL ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ȭǢȄǵ ԋʨ ǚǶȄǳȄǵ ʙȋǻȂȄǩǵ? 

ǚ˭Ǽ: RL ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȋǱ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǘǵǮȄʮǼ (L) ʙȋǻȂȄǩǵǑ 

 

ȚǑ RL ȀȄȅǢɝȋǬ ǘǵǮȄʮȋǼǼ ֗ȅǺǢȄ ȅǢ? 

ǚ˭Ǽ: ǘǵǮȄʮǼ RL ȀȄȅǢɝȋǬ ǢȄȋǼȋ̀Ǽ ǶȅǼǸǱɝǵȋǢ ʙȅǱȋǼȄǴ ǢȋǼ ǞǸǔ ȭǧȐνǢ Ǿȅʱ ȮǱȅǼ ǢȋǼǑ 

 

țǑ RL ȀȄȅǢɝȋǬǼ ǢȄȋǩǼ ǩϢ ǢȆ ǴǼȋǵǼ ȀǔȋǻȄǤ ϤǸϘǱ ȁǻȂ? 

ǚ˭Ǽ: RL ȀȄȅǢɝǬ ȀȄǴȄǼǰǱ ȅȀȅǼǩ ȀǔȋǻȄǤ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ȭǼȅǩ͗Ǽ ǞǸǔ ǘǵǮȄʮǼ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȅȀȅǼȋǩ 

Ȁǔ֜ʱ ǲȄȋǢǑ 

 

ȜǑ RC ȀȄȅǢɝȋǬǼ ԋʨ ʙǴȄǵ ǚǶȄǳȄǵ ȭǢȄǵͼȅǽ? 

ǚ˭Ǽ: RC ȀȄȅǢɝȋǬǼ ԋʨ ʙǴȄǵ ǚǶȄǳȄǵ ȁǽ ȭǼȅǩ͗Ǽ (R) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C)Ǒ 

 

ȝǑ RC ȀȄȅǢɝȋǬ ǢʅȄǶȄȅȀǬȋǼǼ ֗ȅǺǢȄ ǢȆ? 

ǚ˭Ǽ: ǢʅȄǶȄȅȀǬǼ RC ȀȄȅǢɝȋǬ Ǿȅʱ Ȁ˗ǻȂ ǢȋǼ ǞǸǔ ȭȀͼȅǽ ȅǵȅǳɝ͊ ȀǺȋȓ ֙ȅʱ ȭǳȓ, ǻȄ ȀǔȋǢǱ ȅǷ̵ȄȅǼǔ ǞǸǔ 

Ǿȅʱ ȅǵȓ̆ȋǰ ȀȄȁȄϦ ǢȋǼǑ 

 

ȞǑ RC ȀȄȅǢɝȋǬǼ ǶǼȆʹȋǰǼ ȀǺǻȂ ȅǢ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: RC ȀȄȅǢɝȋǬǼ ǶǼȆʹȋǰǼ ȀǺǻȂ ǢȄȋǼ̀ (I), ȭǹȄȋ̵ǩ (V) ǞǸǔ ȭǷǩ ȅǾǷǬ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱǑ 

 

ȟǑ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ǢȆǹȄȋǸ Ȁǔ֜ʱ ǢǼȄ ȁǻȂ? 

ǚ˭Ǽ: ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ȀȄǴȄǼǰǱ ȅȀȅǼǩ ȀǔȋǻȄǤ ǖǲǸȄ ϣȄǼȄȋǽǽ ȀǔȋǻȄǤ Ǟ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ ȀȄȅǢɝȋǬǼ 

ȅǵǹɝǼǱȄ ǖԑǻȄȓȆ ǱȄȋǳǼ ȀǔȋǻȄǤ Ƕ˸ȅǱ ǶȅǼǸȅǱɝǱ ȁȓǑ 

 

ȠǑ ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬ ȅǢ ʙǹȄǸ ǶȋǮȂ? 

ǚ˭Ǽ: ȭǼȅǩ͗Ǽ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȅǵǻȂ̆ȋǰ ȀȁȄǻȂǢ ȁȓǑ Ǟʨ ȅȀǤϢȄǽ 

ȅǷ̵ȄȅǼǔ ǞǸǔ Ǿȅʱ ϤǸ͛ȄǶǵȄǻȂ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

 

ȡǑ RLC ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ȭǢȄǵ ȅǱǵʨ ǚǶȄǳȄǵ ϤǸϘǱ ȁǻȂ? 

ǚ˭Ǽ: RLC ȀȄȅǢɝȋǬ ȭǼȅǩ͗Ǽ (R), ǘǵǮȄʮǼ (L ) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ϤǸϘǱ ȁȓǑ 

 

șȘǑ RLC ȀȄȅǢɝȋǬǼ ȭǼȋǩȄȋǵ̑ ȅʚȋǢȄȋǻȂȅ̑ ǢȆ? 

ǚ˭Ǽ: RLC ȀȄȅǢɝȋǬ ȭǼȋǩȄȋǵ̑ ȅʚȋǢȄȋǻȂȅ̑ ȁǽ ȭȀǘ ȅʚȋǢȄȋǻȂȅ̑, ȭǻǣȄȋǵ ǘǵǮȄǢʨǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ 

ǞȋǢ ǖǶǼȋǢ ǶȅǼԛǼǢ ǢȋǼ ǞǸǔ ȀȄȅǢɝȋǬǼ ʙȅǱȅʆȓȄ ȀǸɝȄȅǴǢ ȁȋȓ ǻȄȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

șșǑ RLC ȀȄȅǢɝȋǬ ȭǷǩ ȅǾǷǬ ȅǢǹȄȋǸ ǢȄǩ ǢȋǼ? 

ǚ˭Ǽ: RLC ȀȄȅǢɝȋǬ, ǘǵǮȄǢǬǼ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǼȋǰ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǞǼ Ǻȋϡ ǞǢʨ ȭǷǩ ȅǾǷǬ ȮǱȅǼ 

ȁȓǑ ǘǵǮȄǢǬȋǼǼ ǢȄǼȋǰ ǢȄȋǼ̀ ȭǹȄȋ̵ȋǩǼ ȅǶǨȋǵ ǲȄȋǢ, ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ǢȄǼȋǰ ǢȄȋǼ̀ ȭǹȄȋ̵ȋǩǼ ǗȋǤ 

ǲȄȋǢǑ 

 

șȚǑ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ȭǢȄǵ ǚǶȄǳȄǵͼȅǽ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȮǱȅǼ ǢǼȋǱ ǘǵǮȄǢǬǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ʙȋǻȂȄǩǵǑ 

 

șțǑ ȅǼȋǩȄȋǵ̑ ǖǸ͛ȄǻȂ ǘǵǮȄǢǬǼ ǞǸǔ ǢʅȄǶȄȅȀǬȋǼǼ ʙȅǱȋǼȄȋǴǼ Ȁ̩ Ǣɝ ǢȆ? 

ǚ˭Ǽ: ȅǼȋǩȄȋǵ̑ ǖǸ͛ȄǻȂ, ǘǵǮȄǢʨǹ ʙȅǱȋǼȄǴ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ ǶȅǼԛǼǢ ǢȋǼ ǞǸǔ ȀȄȅǢɝȋǬ 

ȀǸɝȄȅǴǢ Ǿȅʱ ʙǸȄȅȁǱ ȁȓǑ Ǟǘ ǖǸ͛ȄǻȂ, ǘǵǮȄǢʨǹ ʙȅǱȋǼȄǴ (XL) ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ (XC) ȀǺȄǵ ȁǻȂǑ 

 

șȜǑ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȭǢȄǲȄǻȂ ϤǸϘǱ ȁǻȂ? 

ǚ˭Ǽ: ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȀȄǴȄǼǰǱ ȅǷ̵ȄȅǼǔ, ǖʅȄǺȅ̘ǷȄǻȂȄǼ, ǞǸǔ ǢȅǺǚȅǵȋǢǾǵ ȅȀȋ͗Ǻ-Ǟ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ 

ȀʪǢ ȅʚȋǢȄȋǻȂȅ̑ ȀǔȋǢǱ ʙȋȓȄǩǵ ȁȓǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǩǸ ȅǾǬ (Job Sheet) ƙ ș.Ȝ 

 

ǩǸ ǾȆǬ: ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ǸȄ͚ǸȄȓǵ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶ Ȁ֚ȁ: 

1. ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ: 

o ǘǵǮȄʮǼ (L) ǞǸǔ ǢʅȄǶȄȅȀǬǼ (C) ȅǵǸɝȄǧǵ ǢξǵǑ ȀʪǢ ȅʚȋǢȄȋǻȂȅ̑ ȅǵȅ́Ǳ ǢǼȋǱ, ǱȄȋǳǼ ǺȄǵ 

ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

o ǞǢʨ AC ǶȄǠǻȂȄǼ ȀȄ̘Ȅǘ ȅǵǸɝȄǧǵ Ǣξǵ, ǻȄȋǱ ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑ȋǱ ȅȀȋ͗Ǻ ǧȄǽȄȋǵȄ ǻȄȓǑ 

2. ȀȄȅǢɝǬ ȀǔȋǻȄǤ: 

o ǘǵǮȄʮǼ ǞǸǔ ǢʅȄǶȄȅȀǬǼ ȅȀȅǼȋǩ ǸȄ ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ ǢǼȄ ȁȋǱ ǶȄȋǼ, ǱȋǸ ȀȄǴȄǼǰǱ ȅȀȅǼǩ ȀǔȋǻȄǤ 

ϤǸȁȄǼ ǢǼȄ ȁǻȂǑ 

o ʙǲȋǺ ǘǵǮȄʮǼ ǞǸǔ ǶȋǼ ǢʅȄǶȄȅȀǬǼ Ȁǔ֜  ɦǢξǵǑ ȀȄȅǢɝȋǬǼ ȭǾǿ ʙȄȋ̇ ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ ȭǵȋǤʨǹ 

ǬȄȅǺɝǵȄǽ Ȁǔ֜  ɦǢξǵǑ 

3. ϣȄǼȄȋǽǽ ǸȄ ȅȀȅǼǩ ȀǔȋǻȄǤ: 

o ǻȅǳ ȅȀȅǼǩ ȀǔȋǻȄǤ ǢǼȄ ȁȓ, ǱȄȁȋǽ ǘǵǮȄǢʨǹ ʙȅǱȋǼȄǴ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ 

ȀǺȅεǱ ǢǼȋǸ ǞǸǔ ȀȄȅǢɝȋǬǼ ǘȅ̩ȋǮ̑ ǢǺ ȁȋǸǑ 

4. ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀǔȋǻȄǤ: 

o ǖʅȄȅǺǬȄǼ (Ammeter) ȅȀȅǼǩ ȀǔȋǻȄȋǤ ȀȄȅǢɝȋǬǼ Ǻȋϡ Ȁǔ֜  ɦǢξǵ, ǻȄȋǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȄ 

ǻȄȓǑ 

o ȭǹȄ̵ȅǺǬȄǼ (Voltmeter) ϣȄǼȄȋǽȋǽ Ȁǔ֜ʱ Ǣξǵ, ǻȄȋǱ ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ 

ǢǼȄ ǻȄȓǑ 

5. ȅʚȋǢȄȋǻȂȅ̑ ǶǼȆʹȄ: 

o ȅȀȋ͗ȋǺ ǘǵԚǬ ȅʚȋǢȄȋǻȂȅ̑ ǶȅǼǸǱɝǵ Ǣξǵ ǞǸǔ ȭȀǘ ȅʚȋǢȄȋǻȂȅ̑ȋǱ ȀȄȅǢɝȋǬǼ ʙȅǱȅʆȓȄ ǶǻɝȄȋǽȄǧǵȄ 

ǢξǵǑ 

o ǻǣǵ ȅʚȋǢȄȋǻȂȅ̑ ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ ȭǶȐǓǨȄȋǸ, Ǳǣǵ Ǟʨ ȀǸɝȄȅǴǢ Ǿȅɦ ʙǸȄȅȁǱ ǢǼȋǸǑ 

6. ǷǽȄǷǽ ǻȄǧȄǘ: 

o ȭǷǩ ȅǾǷǬ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ǘǵǮȄǢʨǹ ǞǸǔ ǢʅȄǶȄȅȀʨǹ ʙȅǱȋǼȄǴ ǞȋǢ ǖǶǼȋǢ 

ȀǺȅεǱ ǢȋǼȋǨǑ 

o ǶǼȆ́ȋǰǼ ǺȄϡȋǺ ȀȄȅǢɝȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ Ǣξǵ ǞǸǔ ȭǷǩ ȅǾǷǬ, ǢȄȋǼ̀, ȭǹȄȋ̵ǩ ǘǱʅȄȅǳ 

ǶȅǼǺȄǶ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

1. ǢȄǩ ςξǼ ǗȋǤ AC ǶȄǠȓȄǼ Ǹ̎ Ǣξǵ, ǻȄȋǱ ȭǢȄȋǵȄ ԋǥɝǬǵȄ ǵȄ ǥȋǬǑ 

2. ǶǼȆʹȋǰǼ ȀǺȓ ǱȄǶǺȄʔȄ ֕ȅ˸ ȁȋǱ ǶȄȋǼ, ǱȄǘ ȅǵǼȄǶ˭Ȅ ϤǸ͛ȄǼ Ǻȋϡ ˁȄǹȀ ǞǸǔ ǤǤǽȀ ǶǼȄ ǚȅǧǱǑ 

3. ǻǣǵ ȅǼȋǩȄȋǵ̑ ǖǸ͛Ȅȓ ǶǼȆʹȄ ǢǼȋǸǵ, Ǳǣǵ ȅʚȋǢȄȋǻȂȅ̑ ǶȅǼǺȄȋǶǼ ȀǺȓ ȀȄǸǴȄȋǵ ǢȄǩ Ǣξǵ, ǢȄǼǰ Ǟʨ 

ǞǢʨ ȅǵȅǳɝ͊ ȅʚȋǢȄȋǻȂȅ̑ȋǱ ȀǸȋǧȋȓ ǢȄǻɝǢǼǑ 

4. ȀȄȅǢɝȋǬ ȭǢȄǵ ǴǼȋǵǼ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ǖȅǱȅǼɦ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋˏ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ș.Ȝ 

 

ǩȋǸǼ ǵȄǺǕ ȅǼȋǩȄȋǵ̑ ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ǸȄ͚ǸȄȓǵ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ (Electrical gloves): ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ֧ǼʹȄ ȭǶȋǱǑ 

2. ȭȀǘǷʨ ǤǤǽȀ (Safety goggles): ȭǧȄȋǣǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

3. ỡ̄Ǻ-ȋǼȅȀ͗ʅȄ̀ ȭǶȄǾȄǢ (Flame-resistant clothing): ȭǢȄȋǵȄ ȮǸԋʅȅǱǢ ǖȅʿ ǸȄ ǱȄǶ ȭǲȋǢ ֧ǼʹȄǑ 

4. ȭȀǘǷʨ ֓ǬȀ (Safety boots): ǶȄȋȓǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

5. ȭȁǽȋǺǬ (Helmet): ǺȄǲȄǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. ǺȄȅ̵ȅǺǬȄǼ (Multimeter): ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱǑ 

2. ȅʚȋǢȄȋǻȂȅ̑ ȅǺǬȄǼ (Frequency Meter): ȅǼȋǩȄȋǵ̑ ȅʚȋǢȄȋǻȂȅ̑ ǶȅǼǺȄǶ ǢǼȋǱǑ 

3. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ (Power Supply): ȀȄȅǢɝȋǬǼ ǩϢ ȀʪǢ Ǿȅɦ ʙǳȄǵ ǢǼȋǱǑ 

4. ǖʅȄȅǺǬȄǼ (Ammeter): ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱǑ 

5. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter): ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱǑ 

6. ǠȓʅȄǼ ȅ͖ǶȄǼ (Wire stripper): ǱȄǼ ǢȄǬȄ ǞǸǔ ʙϊǱ ǢǼȄǼ ǩϢǑ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ǘǵǮȄʮǼ (L): ȅǵȅǳɝ͊ ǺȄȋǵǼ ǘǵǮȄʮǼ ʙȋǻȂȄǩǵǑ 

2. ǢʅȄǶȄȅȀǬǼ (C): ȅǵȅǳɝ͊ ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ǢʅȄǶȄȅȀǬǼ ʙȋǻȂȄǩǵǑ 

3. ȭǼȅǩ͗Ǽ (R): ȅǸȅǹ̏ ǺȄȋǵǼ ȭǼȅǩ͗Ǽ ʙȋǻȂȄǩǵǑ 

4. ǱȄǼ (Wires): ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ ȮǱȅǼ ǢǼȄǼ ǩϢǑ 

5. ȅǷǚǩ (Fuse): ȀȄȅǢɝȋǬǼ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢǼȋǱǑ 

6. ֧ǘǧ (Switch): ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ̎ ǢǼȄǼ ǩϢǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.ȝ 

 

ȅǾǣǵ Ƿǽ-ȝ: ȅȀȋˈǽ ǞǸǔ ȅʕ ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǖǶȄȋǼǬ/ǶȅǼǧȄǽǵȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǾǵȄʱ, Ȁǔ֜ʱ ǞǸǔ ǻȄǧȄǘ ǢǼȄ 

ü ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ȀʪǢ ͗Ȅʨɝǔ Ƕ˸ȅǱ ʙȋǻȂȄǤ ǢǼȄ 

ü ǖǶʨǺȄǽ ǖǶȄȋǼǾǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼȀ֙ȁ ȭǧǢ ǞǸǔ ȀǺεǻȂ ǢǼȄ 

ü ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬǼ ǧȄǽǵȄ ǢǼȄ 

ü ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǶǻɝȋǸ́ǰ ǢǼȄ 

ü ȭǺȄǬȋǼǼ ǢǺɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȄ 

 

(Ǣ) ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǾǵȄʱ, Ȁǔ֜ʱ ǞǸǔ ǻȄǧȄǘ ǢǼȄǕ 

 

ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȁǽ ԋʨ ȀȄǴȄǼǰ ǴǼȋǵǼ ȭǺȄǬǼ ǻȄ PLC ǖǶȄȋǼǾǵ 

Ȁȁ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟǘ ȭǺȄǬǼͼȅǽ ȀȄǴȄǼǰǱ ȅǾȋ̼ ϤǸϘǱ ȁȓ Ǿȅʱ ȀǼǸǼȄȁ ǞǸǔ 

ǻ̆ǶȄȅǱǼ ǧȄǽǵȄǼ ǩϢǑ ǞͼȋǽȄǼ ȀʪǢ ǶȅǼǧȓ, ȀǔȋǻȄǤ ǞǸǔ ǻȄǧȄǘǢǼǰ PLC ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ 

ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȭǸǾ ͼξΖԛǰɝ ֗ȅǺǢȄ ǼȄȋǣǑ 

 

Single -Phase & Three -Phase Motors Guide  
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

 

ș. ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǧȅͥǱ ǢǼȄ (Identifying Single -phase Induction Motor ): 

(ǖ) ǚǶȄǳȄǵ ȅǧȅͥǱǢǼǰ: 

o ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ǩϢ ǞǺǵ ȭǺȄǬǼ ȅǧȅͥǱ Ǣξǵ ǻȄ ǞǢǢ ȭǹȄȋ̵ǩ ȭȀȄȀɝ (ȅȀ̍ǽ-ȋǷǩ) 

ϤǸȁȄǼ ǢȋǼǑ 

o ȭǺȄǬȋǼǼ Ǻȋϡ ԋʨ ʙǴȄǵ ǖǔǾ ǲȄȋǢðȭǼȄǬǼ ǞǸǔ ȭ͗ǬǼǑ 

o ȭǺȄǬȋǼǼ ǵȄǺȋ̘ȋǬ ȀȄǴȄǼǰǱ ȭǹȄȋ̵ǩ ǞǸǔ ȅʚȋǢȄȋǻȂȅ̑ ȭǽǣȄ ǲȄȋǢ, ǻȄ ȭǺȄǬȋǼǼ ȮǸȅǾ͊ʅ ȅǧȅͥǱ ǢǼȋǱ 

ȀȁȄǻȂǢǑ 

(Ǘ) ȀǔȋǻȄǤ: 

o ȅȀˈǽ-ȋǷǩ ȭǺȄǬǼ ȀȄǴȄǼǰǱ ǞǢʨ ȭǹȄȋ̵ǩ ȭȀȄȀɝ ȭǲȋǢ ȅǸԋʅִ ʈȁǰ ǢȋǼǑ 

o Ȅ͗ǬɝȄǼ (starter) ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ȭǺȄǬǼ ȀʪǢǹȄȋǸ ǧȄ֟ ȁȋǱ ǶȄȋǼǑ 

o ȭǺȄǬȋǼǼ ȭ͗ǬȋǼǼ ԋʨ Ǳβ Ȁǔ֜ʱ ǢǼȄ ȁȓ, ǞǸǔ Ǟʨ ȀȄǴȄǼǰǱ ȀȄȅǢɝǬ ȭʛǢȄǼ ΜȄǼȄ ֧ǼȅʹǱ ǲȄȋǢǑ 

 

Ț. ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǧȅͥǱ ǢǼȄ (Identifying Three -phase Induction Motor ): 

(ǖ) ǚǶȄǳȄǵ ȅǧȅͥǱǢǼǰ: 

o ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǞǺǵ ǞǢʨ ȭǺȄǬǼ, ǻȄ ȅʕ-ȋǷǩ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ϤǸȁȄǼ ǢȋǼǑ Ǟǘ 

ȭǺȄǬȋǼǼ ȀȄǴȄǼǰǱ ȅǱǵʨ ʙǴȄǵ ǢǵϜȄʮ ǲȄȋǢ, ǻȄǼ ǺȄϡȋǺ ȅʕ-ȋǷǩ ǢǵȅǷǤȄȋǼǾǵ ȅǸԋʅִ ȀǼǸǼȄȁ 

ȁȓǑ 

o ȭǺȄǬȋǼǼ ǵȄǺȋ̘ȋǬ ȅʕ-ȋǷǩ ȭǹȄȋ̵ǩ, ȅʚȋǢȄȋǻȂȅ̑ ǞǸǔ ǶȄǠȓȄǼ ȭǼʨǔ ȭǽǣȄ ǲȄȋǢǑ 

(Ǘ) ȀǔȋǻȄǤ: 

o ȭǺȄǬȋǼǼ ȅǱǵʨ ȭǷǩ ȀǔȋǻȄǤ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ ǽȄǘǵ 1 (L1), ǽȄǘǵ 2 (L2), ǞǸǔ ǽȄǘǵ 3 

(L3) ȭǲȋǢ ȭǺȄǬȋǼǼ ȅǱǵʨ ǘǵԚǬ ȭǷǩ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

o ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǩϢ Ȅ͗ǬɝȄǼ ǞǸǔ ǖȋǬȄ ʏȄ̑ǷǼǺȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ț. ȭǺȄǬǼ ȀǔȋǻȄǤ ǞǸǔ ǻȄǧȄǘ ǢǼȄ (Connecting and Verifying the Motor ): 

(ǖ) ȭǺȄǬǼ ȀǔȋǻȄǤ: 

o ȅȀˈǽ-ȋǷǩ ȭǺȄǬǼ: 

Á ȅȀˈǽ-ȋǷǩ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǲȋǢ ȭǺȄǬȋǼǼ ԋʨ ǬȄȅǺɝǵȄǽ Ȁǔ֜  ɦǢξǵǑ 

Á ȭǺȄǬȋǼǼ ȀȄȋǲ ȀǔȋǻȄǤ ǢǼȄǼ ǗȋǤ, ȀʪǢ Ȅ͗ǬɝȄǼ ǞǸǔ ȅʏǶȄǼ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȭǺȄǬǼʨ 

ȀʪǢǹȄȋǸ ǧȄ֟ ǢǼȄǼ ϤǸ͛Ȅ ȅǵȅ́Ǳ ǢξǵǑ 

o ȅʕ-ȋǷǩ ȭǺȄǬǼ: 

Á ȅǱǵʨ ȭǷȋǩǼ ȀʪǢ ȀǔȋǻȄȋǤǼ ǺȄϡȋǺ ȅʕ-ȋǷǩ ȭǺȄǬǼ Ȁǔ֜ʱ ǢξǵǑ ȭǷǩͼȅǽ L1 , 

L2, ǞǸǔ L3 ȅǳȋȓ ȭǺȄǬȋǼǼ ȅǱǵʨ ǬȄȅǺɝǵȄǽ Ȁǔ֜  ɦǢǼȄ ȁȓǑ 

Á ȭǺȄǬȋǼǼ ͗ȄǬɝȄǼ ϤǸȁȄǼ Ǣξǵ ǞǸǔ ǱȄ ǧȄ֟ ǢǼȄǼ ǶȋǼ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ 

ǶȅǼǺȄǶ ǢξǵǑ 

(Ǘ) ȭǺȄǬȋǼǼ ǻȄǧȄǘ: 

o ȭǺȄǬǼʨ ǧȄ֟ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢǹȄȋǸ ӢǼȋǨǑ ȀʪǢ ӣǰɝǵ ȅǵȅ́Ǳ ǢǼȋǱ, 

ȭǺȄǬȋǼǼ ʙȄȅ̇Ǣ ȅǳȋǢ ͖ȄǬȄǼ ֧ǘǧ ǶǼȆʹȄ ǢξǵǑ 

o ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȭǺȄǬǼʨ ȀʪǢ ǶȄǠȓȄȋǼ ǢȄǩ ǢǼȋǨǑ 



59 

ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

o ȭǺȄǬȋǼǼ ӣǰɝǵ ǤȅǱ ǞǸǔ ǖǹʅ̇ǼȆǰ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢȋǼ ǻȄǧȄǘ ǢξǵǑ ǖȅǱȅǼʱ ǤǼǺ ǸȄ Δʨ ǵȄ 

ǲȄǢȋǽ ȭǺȄǬǼʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

 

ȝ. PLC ǖǶȄȋǼǾȋǵ ȭǺȄǬȋǼǼ ͼξΖ: 

¶ ȭǺȄǬǼ ȀʪǢǹȄȋǸ ȀǔȋǻȄǤ ǞǸǔ ǻȄǧȄǘ ǢǼȋǽ, ȅȀȋ͗ȋǺǼ ǢȄǩ ȅǵ֖ɝǽǹȄȋǸ ȁȋǸ ǞǸǔ ȭǢȄȋǵȄ Δʨ ǸȄ ȀǺϬȄ 

ȀǵȄʱ ǢǼȄ Ȁȁǩ ȁȋǸǑ 

¶ ȀʪǢǹȄȋǸ ȭǺȄǬǼ ǢȄǩ ǵȄ ǢǼȋǽ, PLC ȅȀȋ͗Ǻ ȀʪǢǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁȋǸ ǵȄ, ǞǸǔ Ǟʨ ȅȀȋ͗ȋǺǼ ϤǲɝǱȄ 

ǥǬȄȋǱ ǶȄȋǼǑ 

 

(ǣ) ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ȀʪǢ ͗Ȅʨɝǔ Ƕ˸ȅǱ ʙȋǻȂȄǤ ǢǼȄǕ 

 

ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȁȋǽȄ ǞǢʨ ʙȋȓȄǩǵȆȓ ȮǸԋʅȅǱǢ ǻ ̆ǻȄ ǖȋǵǢ ǴǼȋǵǼ ȅǾȋ̼ ǞǸǔ PLC  ǖǶȄȋǼǾȋǵ ϤǸϘǱ ȁȓǑ 

ȅȀˈǽ-ȭǷǩ ǞǸǔ ȅʕ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼͼȅǽǼ ȀʪǢǹȄȋǸ ςξ ǢǼȄ (͗ Ȅʨɝǔ) ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ ȀʪǢ Ȅ͗ʨɝǔ 

Ƕ˸ȅǱ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ, ͛ ȄȅȓΖ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼǑ Ǟʨ ȭǺȄǬǼ ǧȄǽȄȋǵȄǼ ȀǺȓ ǱȄǶǺȄʔȄ ֕ȅ˸ ǞǸǔ 

ȭǺȄǬȋǼǼ ǚǶǼ ǖȅǱȅǼʱ ǧȄǶ ȭǼȄǴ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

Correct Starting Methods for Induction Motors  

 

 

 

ș. ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ȀʪǢ ͗Ȅʨɝǔ Ƕ˸ȅǱ (Correct Starting Method for Single -

phase Induction Motor ): 

(ǖ) ǢǵȋǮ̑ȄǼ Ȅ͗Ǭɝ ȭǺȄǬǼ: 

o ȅȀˈǽ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ςξȋǱ ǢǵȋǮ̑ȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȭǺȄǬǼȋǢ ǞǢʨ ǴȄʬȄ 

ȅǳȋȓ ǧȄ֟ ǢǼȋǱ ȀȁȄǻȂǢ, ǻȄȋǱ ȭǺȄǬǼ ӣǰɝǵ ςξ ǢǼȋǱ ǶȄȋǼǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

o ǻǣǵ ȭǺȄǬǼ ǧȄ֟ ȁȓ, ǢǵȋǮ̑ȄǼʨ ǞǢǳǺ ʙǲǺ ȅǳȋǢ Ȁǔ֜ʱ ǲȄȋǢ ǞǸǔ ǱȄǼǶǼ ȀȅǼȋǻȂ ȭǵǠǻȂȄ ȁǻȂǑ 

(Ǘ) ͗ ȄǬɝȄǼ ϤǸȁȄǼ: 

o ȅȀˈǽ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ȀʪǢǹȄȋǸ ǧȄ֟ ǢǼȋǱ Ȅ͗ǬɝȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȭǺȄǬȋǼǼ 

ςξȋǱ ȀʪǢ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

o Ȅ͗ǬɝȄǼʨ ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǹȄǼȀȄϥ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄȋǱ ȭǺȄǬǼ 

ȀʪǢǹȄȋǸ ӢǼȋǱ ςξ ǢǼȋǱ ǶȄȋǼǑ 

(ǘ) ǖȋǬȄ-Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ: 

o ȅȀˈǽ-ȭǷǩ ȭǺȄǬǼͼȋǽȄ ǖȋǵǢ ȀǺǻȂ ǖȋǬȄ-Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ϤǸȁȄǼ ǢȋǼ ȀʪǢǹȄȋǸ ǧȄ֟ ȁȓ, 

ȭǻǣȄȋǵ ȭǺȄǬȋǼǼ ӣǰɝǵ ǤȅǱ ǞǸǔ ǱȄǶǺȄʔȄ ȅǵǻȂ̆ǰ ǢǼȄ ȁȓǑ 

 

Ț. ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬȋǼǼ ȀʪǢ Ȅ͗ʨɝǔ Ƕ˸ȅǱ (Correct Starting Method for Three -phase 

Induction Motor ): 

(ǖ) ȅǮȋǼʮ-on-Line (DOL ) ͗ Ȅʨɝǔ: 

o ȅǮȋǼʮ-on-Line ( DOL ) Ȅ͗ʨɝǔ Ƕ˸ȅǱ ǞǢʨ ȀȄǴȄǼǰ ǞǸǔ Ȁȁǩ Ƕ˸ȅǱ ǻȄ ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ 

ǩϢ ϤǸϘǱ ȁȓǑ 

o ǞȋǱ ȭǺȄǬȋǼǼ ȅǱǵʨ ȭǷǩ ȀǼȄȀȅǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǲȋǢ Ȁǔ֜ʱ ǢǼȄ ȁȓ ǞǸǔ ȭǺȄǬǼ ԚȋǼȄ ǾȅʱȋǱ 

ǧȄ֟ ȁȓǑ 

o Ǟǘ Ƕ˸ȅǱȋǱ, ȭǺȄǬǼ ΚǱ ӢȋǼ ǚǭȋǱ ǶȄȋǼ, ǱȋǸ ǚ  ̩ Ȅ͗ʨɝǔ ǢȄȋǼȋ̀Ǽ ǢȄǼȋǰ ȭǺȄǬǼȋǢ ȀʪǢǹȄȋǸ 

ȅǵȓ̆ǰ ǢǼȋǱ ȁȓǑ 

(Ǘ) ͗ ȄǼ-ȭǮǽǬȄ (Star -Delta ) ͗ Ȅʨɝǔ: 

o ͗ȄǼ-ȭǮǽǬȄ Ȅ͗ʨɝǔ Ƕ˸ȅǱ ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ǢǺȄȋǱ ϤǸϘǱ ȁȓǑ 

o ʙǲȋǺ ȭǺȄǬȋǼǼ ȭǷǩ ȀǔȋǻȄǤ ͗ȄǼ ǢǵȅǷǤȄȋǼǾȋǵ ǼȄǣȄ ȁȓ, ǻȄ ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ǢǺȄȓǑ 

o ǱȄǼǶǼ ȅǢӫ ȀǺȓ ǶǼ, ȭǺȄǬȋǼǼ ȭǷǩ ȀǔȋǻȄǤ ȭǮǽǬȄ ǢǵȅǷǤȄȋǼǾȋǵ ǶȅǼǸȅǱɝǱ ȁȓ, ǻȄȋǱ ȭǺȄǬǼ 

ԛǰɝ ǾȅʱȋǱ ǧȋǽ ǻȄȓǑ 

(ǘ) ǖȋǬȄ ʏȄ̑ǷǼǺȄǼ Ȅ͗ʨɝǔ: 

o ǖȋǬȄ ʏȄ̑ǷǼǺȄǼ Ȅ͗ʨɝǔ Ƕ˸ȅǱȋǱ, ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ǢȄȋǼ̀ȋǢ ȅǵȓ̆ǰ ǢǼȄ ȁȓ ǞǢʨ ʏȄ̑ǷǼǺȄȋǼǼ 

ǺȄϡȋǺǑ 

o Ǟǘ Ƕ˸ȅǱȋǱ, ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩȋǢ ȅǢӫǬȄ ǢȅǺȋȓ ȭǳȓȄ ȁȓ ǻȄȋǱ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ǢǺ ǲȄȋǢ ǞǸǔ 

ǱȄǼǶǼ ʏȄ̑ǷǼǺȄȋǼǼ ǺȄϡȋǺ ԛǰɝ ȭǹȄȋ̵ȋǩ ǧȄ֟ ǢǼȄ ȁȓǑ 

(Ǚ) ǽȄǘʨǔ ȅǼȋǽ Ȅ͗ʨɝǔ: 

o ǽȄǘʨǔ ȅǼȋǽ Ȅ͗ʨɝǔ ǞǢʨ ǚ̏Ǳ Ƕ˸ȅǱ, ǻȄ ȭǸȅǾ Ǿȅʱ ϤǸȁȄǼǢȄǼȆ ȭǺȄǬȋǼǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ǟʨ ȅȀȋ͗ȋǺǼ ǖȋǬȄ-ȭǼͼȋǽʨǔ ϤǸ͛Ȅ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ ǞǸǔ ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ȀǺȋǻȂ ǱȄǶǺȄʔȄ 

ǞǸǔ ǧȄǶ ȅǵȓ̆ǰ ǢȋǼǑ 

 

ț. PLC ǖǶȄȋǼǾȋǵ ȭǺȄǬǼ ͗Ȅʨɝǔ Ƕ˸ȅǱǼ ͼξΖ: 

(ǖ) ȭǺȄǬȋǼǼ ֧ǼʹȄ: ȀʪǢ Ȅ͗ʨɝǔ Ƕ˸ȅǱ ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ֕ȅ˸, ǖȅǱȅǼʱ ǢȄȋǼ̀ ʙǸȄȁ ǞǸǔ ǖϖȄǹȄȅǸǢ 

ǖǸ͛Ȅͼȅǽ ǞȑȄȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ǸǩȄȓ ǼȄȋǣǑ 

(Ǘ) ǢȄȋǼ̀ ȅǵȓ̆ǰ: ȀʪǢ Ȅ͗ʨɝǔ Ƕ˸ȅǱ ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ǢȅǺȋȓ ȭǳȓ, ǻȄ ȀȄȅǢɝȋǬ ǖȅǱȅǼʱ ȭǽȄǮ ȭǲȋǢ 

ǼʹȄ ǢȋǼǑ 
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(ǘ) ǶȄǠȓȄǼ ϤǸ͛ȄǶǵȄ: ͗ Ȅʨɝǔ Ƕ˸ȅǱ ȭǺȄǬȋǼǼ ǢȄȋǩǼ ʹǺǱȄ ǞǸǔ ǚִǶȄǳǵǾȆǽǱȄ ǸǩȄǻȂ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼ, 

ǻȄȋǱ ԚȋǼȄ ȅȀȋ͗ȋǺǼ Ǿȅʱ ǳʹǱȄ ǸȄȑȄȋǵȄ ǻȄȓǑ 

 

(Ǥ) ǖǶʨǺȄǽ ǖǶȄȋǼǾǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼȀ֙ȁ ȭǧǢ ǞǸǔ ȀǺεǻȂ ǢǼȄǕ 

 

ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȋǱ, ǱȄǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ȀʪǢǹȄȋǸ ȭǧǢ ǞǸǔ ǖʅȄǮǩȄ͗ ǢǼȄ ȁȓǑ PLC 

ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ǩϢ ȀʪǢǹȄȋǸ ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼ ǻȄǧȄǘ ǞǸǔ ȀǔȋǾȄǴǵ ǢǼȄǼ ǺȄϡȋǺ 

ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ, ǢǺɝ́ǺǱȄ, ǞǸǔ ǳʹǱȄ ǸǩȄȓ ǼȄǣȄ ǻȄȓǑ 

 

Motor Parameter Adjustment Process Breakdown  

 

 

 

ș. ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ǢȆ ǢȆ? 

ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ȁǽ ȭȀǘ ȮǸȅǾ͊ʅ ǻȄ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵǴɝȄǼǰ ǢȋǼǑ ǞͼȋǽȄǼ Ǻȋϡ ǲȄȋǢ: 

× ȭǹȄȋ̵ǩ (Voltage): ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ ȀʪǢǹȄȋǸ ȀȄ̘Ȅǘ ȁȋˏ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

× ǢȄȋǼ̀ (Current): ȭǺȄǬȋǼǼ ǺȄϡȋǺ ǧǽȄǧǽǢȄǼȆ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰǑ 

× Ǿȅʱ (Power): ȭǺȄǬȋǼǼ Ǿȅʱ ǚִǶȄǳȋǵǼ ȀʹǺǱȄ, ȭǻǺǵ ȭǺȄǬȋǼǼ ǶȄǠȓȄǼ ǷʅȄʮǼǑ 

× ǤȅǱ (Speed): ȭǺȄǬȋǼǼ ӣǰɝǵ ǤȅǱ (RPM), ǻȄ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ȅǵǴɝȄǼȋǰ ȀȁȄȓǢǑ 

× ǱȄǶǺȄʔȄ (Temperature): ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ȀʪǢ ȀȆǺȄǼ Ǻȋϡ ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

× ȭǹȄȋ̵ǩ ʑǶ (Voltage Drop): ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ʑǶ ǸȄ Ǿȅʱ ʹȅǱǼ ǺȄʔȄǑ 
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Ț. ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼ ȭǧǢ ǢǼȄǼ ǶǳȋʹǶ : 

× ȭǹȄȋ̵ǩ ȭǧǢ ǢǼȄ: 

o ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ ȀʪǢ ȅǢǵȄ ǱȄ ǶȅǼǺȄǶ ǢξǵǑ ȅȀȋ͗ȋǺ ȭǢȄǵ ǴǼȋǵǼ ȭǹȄȋ̵ȋǩǼ ǖǸǵȅǱ 

ǥǬȋǽ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǢȋǺ ȭǻȋǱ ǶȄȋǼǑ 

o ȭǺȄǬȋǼǼ ǵȄǺȋ̘ȋǬǼ ȅǵǴɝȄȅǼǱ ȭǹȄȋ̵ȋǩǼ ȀȄȋǲ ȅǺȅǽȋȓ ȭǹȄȋ̵ǩ ǺȄԚǵǑ 

× ǢȄȋǼ̀ ǶȅǼǺȄǶ: 

o ȭǺȄǬȋǼǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢξǵǑ ӝǸ ȭǸȅǾ ǢȄȋǼ̀ ȭǺȄǬȋǼǼ ʹȅǱǼ ǢȄǼǰ ȁȋǱ 

ǶȄȋǼǑ 

o ǖʅȄȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȭǺȄǬȋǼǼ ȭǷȋǩǼ ǚǶǼ ǢȄȋǼ̀ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ 

ǗǳǾɝ ǺȄȋǵ ǗȋǨǑ 

× ǶȄǠȓȄǼ ǷʅȄʮǼ ȭǧǢ ǢǼȄ: 

o ȭǺȄǬȋǼǼ ǶȄǠȓȄǼ ǷʅȄʮǼ ǺȄԚǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ǗǳǾɝ ȀȆǺȄǼ Ǻȋϡ ǗȋǨ (0.8 ȭǲȋǢ 1 

ǞǼ Ǻȋϡ)Ǒ Ǟʨ ȭǺȄǬȋǼǼ Ǿȅʱ ϤǸȁȄǼ ǞǸǔ ǢȄǻɝ́ǺǱȄ ֨ǧǢǑ 

× ǤȅǱ ǶȅǼǺȄǶ: 

o ȭǺȄǬȋǼǼ RPM (Revolutions Per Minute)  ǶȅǼǺȄǶ ǢξǵǑ ȀʪǢ ǤȅǱ ȅǵȅ́Ǳ Ǣξǵ 

ǻȄȋǱ ȭǺȄǬǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

o ǬȄǘǺȄǼ ǞǸǔ ȅ͟Ǯ ȭȀ̑Ǽ ϤǸȁȄǼ ǢȋǼ ȭǺȄǬȋǼǼ ǤȅǱ ǶǼȆʹȄ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

 

× ǱȄǶǺȄʔȄ ǶǼȆʹȄ: 

o ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ȭǧǢ ǢξǵǑ ȭǺȄǬǼ ǻȅǳ ȭǸȅǾ ǤǼǺ ȁȓ, ǱȋǸ Ǟʨ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ʣȄȀ 

ǢǼȋǱ ǶȄȋǼ ǞǸǔ ȭǺȄǬȋǼǼ Ǘ  ֱǢȅǺȋȓ ȭǷǽȋǱ ǶȄȋǼǑ 

o ǲȄȋǺɝȄȅǺǬȄǼ ǸȄ ǘǵʚȄȋǼǮ ǲȄȋǺɝȄȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢξǵǑ 

× ȭǹȄȋ̵ǩ ʑǶ ǶȅǼǺȄǶ: 

o ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ʑǶ ȭǧǢ ǢξǵǑ ȭǸȅǾ ȭǹȄȋ̵ǩ ʑǶ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄǼ ǩϢ ʹȅǱǢǼ ȁȋǱ 

ǶȄȋǼǑ 

o ȭǹȄȋ̵ǩ ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȭǹȄȋ̵ǩ ʑǶ ǶȅǼǺȄǶ ǢξǵǑ 

 

ț. ȭǺȄǬǼ ϣȄǼȄȅǺǬȄǼ ǖʅȄǮǩȄ͗ ǢǼȄ: 

× ȭǹȄȋ̵ǩ ǖʅȄǮǩȄ͗ȋǺ̀: 

o ǻȅǳ ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ ȀʪǢ ǵȄ ȁȓ, ǱȋǸ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǸȄ ʏȄ̑ǷǼǺȄǼ ϤǸȁȄǼ ǢȋǼ ȭǹȄȋ̵ǩ 

ǖʅȄǮǩȄ͗ ǢǼȋǱ ȁȋǸǑ 

× ǢȄȋǼ̀ ȅǵȓ̆ǰ: 

o ȭǺȄǬȋǼǼ ǖϖȄǹȄȅǸǢ ǢȄȋǼ̀ ʙǸȄȋȁǼ ȀǺϬȄ ȀǺȄǴȄǵ ǢǼȋǱ, ȭǺȄǬȋǼǼ Ȅ͗ǬɝȄǼ ǞǸǔ ֧ǼʹȄ ȅǮǹȄǘȀͼȅǽǼ 

ȀʪǢ ǢȄǩ ȅǵȅ́Ǳ ǢξǵǑ 

o Ȅ͗ǬɝȄǼ ϤǸȁȄǼ ǢȋǼ ǢȄȋǼ̀ ȅǽȅǺǬ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

× ǤȅǱ ȅǵȓ̆ǰ: 

o ȭǺȄǬȋǼǼ ǤȅǱ ǸȄȑȄȋǵȄǼ ǩϢ ȭǹȅǼȋȓǸǽ ȅʚȋǢȄȋȓȅ̑ ʑȄǘǹ (VFD)  ϤǸȁȄǼ ǢǼȋǱ ǶȄȋǼǵǑ 

o ȭǺȄǬȋǼǼ ȀʪǢ ǤȅǱ ǸǩȄȓ ǼȄǣȋǱ Ԛȅǽ ǞǸǔ ȭǸ̵ ȅȀȋ͗Ǻ ʪǢ ǢξǵǑ 
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× ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ: 

o ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ȭǸȅǾ ȁȋǽ, Ǟʨ ʹȅǽǔ ȅȀȋ͗ȋǺǼ ȀȄȁȄȋϦ ǾȆǱǽ ǢǼȋǱ ȁȋǸǑ ȭǺȄǬȋǼǼ ʹȅǽǔ ǷʅȄǵ 

ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

× ǶȄǠȓȄǼ ǷʅȄʮǼ ǚ̏ȓǵ: 

o ǶȄǠȓȄǼ ǷʅȄʮǼ ǚ̏Ǳ ǢǼȄǼ ǩϢ ǢʅȄǶȄȅȀʨǹ Ǣȋ̩ǵȋȀǾǵ (capacitive compensation) 

ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

 

Ȝ. PLC ǖǶȄȋǼǾȋǵ ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼ ȭǧǢ ǢǼȄǼ ͼξΖ: 

× ǢȄǻɝ́ǺǱȄ ȅǵȅ́ǱǢǼǰ: ȀʪǢ ϣȄǼȄȅǺǬȄǼ ȭǧȅǢǔ ǞǼ ǺȄϡȋǺ ȭǺȄǬȋǼǼ ǢǺɝ́ǺǱȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ, ǻȄȋǱ 

ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǸǩȄȓ ǲȄȋǢǑ 

× ȅǵǼȄǶ˭Ȅ: ȭǢȄȋǵȄ Δʨ ǸȄ ȀǺϬȄ ȁȋǽ ȭȀʨ ΚǱ ǾǵȄʱ ǢǼȄ ǻȄȓ, ǻȄ ȅȀȋ͗ȋǺǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢȋǼǑ 

× ǳȆǥɝ͛ȄǻȂȆ ǢȄǻɝǢȄȅǼǱȄ: ȭǺȄǬȋǼǼ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ǶȅǼǧȄǽǵȄ ǢǼȋǽ ȭǺȄǬȋǼǼ Ǘ  ֱǸȄȑȄȋǵȄ Ȁ̭Ǹ ǞǸǔ ǳȆǥɝǢȄǽ 

ϤǸȁȄȋǼǼ ǩϢ Ǟʨ ǚǶȋǻȄǤȆ ǲȄȋǢǑ 

 

(ǥ) ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬǼ ǧȄǽǵȄ ǢǼȄǕ 

 

ȅȀˈǽ-ȭǷǩ ǞǸǔ ȅʕ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȁǽ ԋʨ ʙǴȄǵ ǴǼȋǵǼ ȭǺȄǬǼ ǻȄ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺ ϤǸϘǱ ȁȓ, 

ȅǸȋǾǿǱ PLC ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ǢȄȋǩǼ ǩϢǑ ȀʪǢǹȄȋǸ ȭǺȄǬǼ ǧȄǽǵȄ ǢǼȄǼ ǩϢ, ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ, ǖǶȄȋǼǾǵ, 

ǞǸǔ ǻȄǧȄǘ ǢǼȄǼ Ƕ˸ȅǱͼȅǽ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ȅǵȅ́Ǳ 

ǢȋǼǑ 

 

Single -phase  and Three -phase Motor Operation  
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ș. ȅȀˈǽ-ȋǷǩ ȭǺȄǬǼ ǧȄǽǵȄ (Operating Single -phase Motor ): 

× Ȅ͗ʨɝǔ Ƕ˸ȅǱ: 

ȅȀˈǽ-ȭǷǩ ȭǺȄǬǼ ȀȄǴȄǼǰǱ ǢǵȋǮ̑ȄǼ ǸȄ Ȅ͗ǬɝȄǼ ϤǸȁȄǼ ǢȋǼ ǧȄ֟ ǢǼȄ ȁȓǑ Ǟǘ ȭǺȄǬǼȋǢ ȀʪǢǹȄȋǸ ǧȄ֟ 

ǢǼȋǱ Ȅ͗ǬɝȄǼ ϤǸϘǱ ȁȓ ǻȄ ȀʪǢ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

o ǢǵȋǮ̑ȄǼ Ȅ͗Ǭɝ ȭǺȄǬǼ: ȭǺȄǬȋǼǼ ςξȋǱ ǢǵȋǮ̑ȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ȭǺȄǬǼȋǢ ǞǢʨ ǴȄʬȄ ȅǳȋȓ ǧȄ֟ 

ǢȋǼ ǞǸǔ ǶȋǼ ǢǵȋǮ̑ȄǼʨ ȅǸȅˏ̏ ȁȋȓ ǻȄȓǑ 

o ȅǮȋǼʮ Ȅ͗ʨɝǔ: ǖȋǵǢ ȅȀˈǽ-ȭǷǩ ȭǺȄǬȋǼǼ ǩϢ ȀǼȄȀȅǼ ǶȄǠȓȄǼ ȭȀȄȀɝ ȭǲȋǢ ǧȄǽǵȄ ǢǼȄ ȁȓ, ǱȋǸ Ǟʨ 

ςξȋǱ ȭǸȅǾ ǢȄȋǼ̀ ϤǸȁȄǼ ǢǼȋǱ ǶȄȋǼǑ 

× ȭǹȄȋ̵ǩ ȭǧǢ: 

ȅȀˈǽ-ȭǷǩ ȭǺȄǬǼ ǧȄǽȄȋǵȄǼ ǗȋǤ, ǘǵԚǬ ȭǹȄȋ̵ǩ ȀʪǢǹȄȋǸ ȭǧǢ ǢǼȋǱ ȁȋǸǑ ȭǹȄȋ̵ǩ ǢǺ ǸȄ ȭǸȅǾ ȁȋǽ, 

ȭǺȄǬǼ ȀʪǢǹȄȋǸ ǧȄ֟ ȁȋǸ ǵȄ ǞǸǔ ǱȄǼ ǢȄǻɝ́ǺǱȄ ǢȋǺ ȭǻȋǱ ǶȄȋǼǑ 

× ǢȄȋǼ̀ ǶȅǼǺȄǶ: 

ȭǺȄǬȋǼǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢξǵǑ ȀʪǢ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȋǽ, ȭǺȄǬǼʨ ȅǵ֖ɝǽǹȄȋǸ ǢȄǩ ǢǼȋǸǑ 

ȭǸȅǾ ǢȄȋǼ̀ ȭǺȄǬȋǼǼ ʹȅǱǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ 

× ǤȅǱ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ: 

ȭǺȄǬȋǼǼ ǤȅǱ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǼ ǩϢ, Ǟʨ ǧȄ֟ ǢǼȄǼ ǶǼ ȅ͟Ǯ ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢξǵǑ 

ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȅǳȋǽ, ͗ Ȅʨɝǔ Ƕ˸ȅǱ ǸȄ ȀǔȋǻȄǤ ԚǵǼȄǻȂ ǶǼȆʹȄ ǢξǵǑ 

 

Ț. ȅʕ-ȋǷǩ ȭǺȄǬǼ ǧȄǽǵȄ (Operating Three -phase Motor ): 

× ͗ȄǼ-ȭǮǽǬȄ (Star -Delta) Ȅ͗ʨɝǔ: 

͗ȄǼ-ȭǮǽǬȄ Ȅ͗ʨɝǔ Ƕ˸ȅǱ ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ ǩϢ ǞǢʨ ȀȄǴȄǼǰ Ƕ˸ȅǱ, ȭǻǣȄȋǵ ʙǲȋǺ ȭǺȄǬȋǼǼ ȭǷǩ ȀǔȋǻȄǤ 

͗ȄǼ ǢǵȅǷǤȄȋǼǾȋǵ ǼȄǣȄ ȁȓ ǞǸǔ ǶȋǼ ȭǮǽǬȄ ǢǵȅǷǤȄȋǼǾȋǵ ǶȅǼǸȅǱɝǱ ȁȓǑ 

o Ǟǘ Ƕ˸ȅǱȋǱ, ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ǢǺ ǲȄȋǢ ǞǸǔ ȭǺȄǬǼ ǴȆȋǼ ǴȆȋǼ ԛǰɝ ǤȅǱ ǖǩɝǵ ǢȋǼǑ 

× ȅǮȋǼʮ-ǖǵ-ǽȄǘǵ (DOL) Ȅ͗ʨɝǔ: 

ȅǮȋǼʮ-ǖǵ-ǽȄǘǵ (DOL)  Ȅ͗ʨɝǔ Ƕ˸ȅǱȋǱ, ȭǺȄǬȋǼǼ ȅǱǵʨ ȭǷǩ ȀǼȄȀȅǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǲȋǢ Ȁǔ֜ʱ ǢǼȄ 

ȁȓǑ 

o Ǟǘ Ƕ˸ȅǱȋǱ, ȭǺȄǬǼ ȀҪǰɝ ǾȅʱȋǱ ǧȄ֟ ȁȓ, ǱȋǸ ǚ  ̩ Ȅ͗ʨɝǔ ǢȄȋǼȋ̀Ǽ ǢȄǼȋǰ Ǟʨ ǢǺǶȋʹ Ǹȑ 

ȭǺȄǬȋǼǼ ǩϢ ǚǶ֜Ǒɦ 

× ǖȋǬȄ ʏȄ̑ǷǼǺȄǼ Ȅ͗ʨɝǔ: 

ǖȋǬȄ ʏȄ̑ǷǼǺȄǼ Ȅ͗ʨɝǔ Ƕ˸ȅǱȋǱ, ȭǺȄǬȋǼǼ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ǢǺȄȋǱ ǞǢʨ ʏȄ̑ǷǼǺȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

o Ǟʨ ȭǺȄǬȋǼǼ ʙȄǲȅǺǢ Ȅ͗ʨɝǔȋȓ ȭǹȄȋ̵ǩ ǢȅǺȋȓ ȭǳȓ, Ƿȋǽ ȭǺȄǬȋǼǼ ǚǶǼ ǢǺ ǧȄǶ ǶȋȑǑ 

× ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǶȅǼǺȄǶ: 

ȅʕ-ȭǷǩ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǗȋǤ ǞǸǔ ǶȋǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǺȄǵ ǶȅǼǺȄǶ ǢξǵǑ ȅǵȅ́Ǳ Ǣξǵ ȭǻ 

ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀʪǢ ǼȋȓȋǨǑ ǖȅǱȅǼʱ ǢȄȋǼ̀ ȭǺȄǬȋǼǼ ʹȅǱǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ 

× ȭǺȄǬȋǼǼ ǤȅǱ ǞǸǔ ǱȄǶǺȄʔȄ ǻȄǧȄǘ: 

ȅʕ-ȭǷǩ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǶǼ, ȭǺȄǬȋǼǼ ǤȅǱ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ǱȄǶǺȄʔȄ ǻȄǧȄǘ ǢξǵǑ ǻȅǳ ǱȄǶǺȄʔȄ ȭǸȅǾ ȁȓ 

ǸȄ ǤȅǱ ǖϖȄǹȄȅǸǢ ǲȄȋǢ, ǱȋǸ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱǑ 
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ț. ȅȀˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬǼ ǧȄǽǵȄȓ ʙǴȄǵ ǶȄǲɝǢʅ: 

¶ ȅȀˈǽ-ȭǷǩ ȭǺȄǬǼ ȀȄǴȄǼǰǱ ȭǨȄǬ ǗǢȄȋǼǼ ǻ̆ǶȄȅǱ ǞǸǔ ǶȄȋ̩Ǽ ǩϢ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ǢǺ ǶȄǠȓȄǼ 

ʙȋǻȂȄǩǵǑ 

¶ ȅʕ-ȭǷǩ ȭǺȄǬǼ ֕ȁִ ǻ̆ǶȄȅǱ, ȅǾ̼ ϤǸȁȄȋǼǼ ǩϢ ǚǶ֜ʱ, ǞǸǔ Ǟʨ ǾȅʱǾȄǽȆ ȅȀȋ͗ȋǺ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ 

ǚ  ̩Ǿȅʱ ʙȋǻȂȄǩǵǑ 

 

Ȝ. PLC ǖǶȄȋǼǾȋǵ ȭǺȄǬǼ ǧȄǽǵȄǼ ͼξΖ: 

× Ǿȅʱ ϤǸ͛ȄǶǵȄ: ȭǺȄǬȋǼǼ ȀʪǢ ǖǶȄȋǼǾǵ Ǿȅʱ ϤǸ͛ȄǶǵȄȓ ȀȁȄȓǱȄ ǢȋǼ ǞǸǔ ȅȀȋ͗ȋǺǼ ǳʹǱȄ ֕ȅ˸ ǢȋǼǑ 

× ȅǵ֖ɝǽǱȄ: ȀʪǢǹȄȋǸ ȭǺȄǬǼ ǧȄǽǵȄ ǢǼȄ ȁȋǽ, ԚȋǼȄ ȅȀȋ͗Ǻ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǸ ǞǸǔ ȭǢȄǵ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ 

ȭǳȋǸ ǵȄǑ 

× ǳȆǥɝ͛ȄǻȂȆ ǢȄǻɝǢȄȅǼǱȄ: ȀʪǢ ȭǺȄǬǼ ǧȄǽǵȄ ǞǸǔ Ȅ͗ʨɝǔ Ƕ˸ȅǱ ȭǺȄǬȋǼǼ Ǘ  ֱǳȆǥɝȄȅȓǱ ǢȋǼ ǞǸǔ ǖǶȄȋǼǾǵȄǽ 

ǣǼǧ ǢǺȄȓǑ 

 

(Ǧ) ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǶǻɝȋǸ́ǰ ǢǼȄǕ 

 

ȭǺȄǬǼ ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ PLC  

ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȅȀȋ͗ȋǺ, ȭǺȄǬȋǼǼ ǖǸ͛Ȅ ȅǵȓȅǺǱ ǺȅǵǬǼ ǢǼȄ ȁȓ ǻȄȋǱ ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢǱȄ ǸȄ Δʨ ȅǧȅͥǱ 

ǢǼȄ ǻȄȓ ǞǸǔ ΚǱ ȀǺȄǴȄǵ ǢǼȄ ǻȄȓǑ Ǟʨ ȭǺȄǬȋǼǼ ǢǺɝ́ǺǱȄ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ͛ȄȅȓΖ ǸǩȄȓ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬǼ ǢǼȄǼ ʙȋȓȄǩǵȆȓǱȄ: 

× ǖϖȄǹȄȅǸǢ ǱȄǶǺȄʔȄ: 

ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ӝǸ ȭǸȅǾ ȁȋǽ Ǟʨ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄȋǢ ʹȅǱʈ͚ ǢǼȋǱ ǶȄȋǼ ǞǸǔ Ǟʨ ȭǺȄǬȋǼǼ ǖǹʅ̇ǼȆǰ 

ʹȅǱǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ȅǵȓȅǺǱ ǺȅǵǬǼ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ǶȄǠȓȄ ȭǤȋǽ 

ΚǱ ϤǸ͛Ȅ ȭǵǠȓȄ ǻȄȓǑ 

× ǢȄȋǼȋ̀Ǽ ǖϖȄǹȄȅǸǢǱȄ: 

ȭǺȄǬȋǼǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰ ǖϖȄǹȄȅǸǢ ȁȋǽ, Ǟʨ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄȋǢ ʙǹȄȅǸǱ ǢǼȋǱ 

ǶȄȋǼǑ ȭǸȅǾ ǢȄȋǼ̀ ȭǺȄǬȋǼǼ ǖȅǱȅǼʱ ǤǼǺ ȁǠȓȄǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼ ǞǸǔ Ǟʨ ȭǺȄǬȋǼǼ ǚǶȄǳȄǵͼȅǽǼ ʹȅǱ 

ǢǼȋǱ ǶȄȋǼǑ ǱȄǘ ǢȄȋǼ̀ ȅǵȓȅǺǱ ǶȅǼǺȄǶ ǢȋǼ ǖϖȄǹȄȅǸǢǱȄ ȅǧȅͥǱ ǢǼȋǱ ȁȋǸǑ 

× ȭǹȄȋ̵ǩ ʑǶ: 

ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ʑǶ ǖϖȄǹȄȅǸǢ ȁȋǽ, Ǟʨ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄȓ ǸȄǴȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ ȭǹȄȋ̵ȋǩǼ ǖȅǵȓȅǺǱ 

ʙǸȄȁ ȭǺȄǬȋǼǼ ǤȅǱ ǞǸǔ ǾȅʱǼ ϤǸ͛ȄǶǵȄȋǱ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ, ǻȄ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ȅǸǶǻɝ͚ ǢǼȋǱ 

ǶȄȋǼǑ 

× ǤȅǱ ǞǸǔ ӣǰɝǵ Δʨ: 

ȭǺȄǬȋǼǼ ǤȅǱ ǻȅǳ ǖϖȄǹȄȅǸǢǹȄȋǸ ǸȄȋȑ ǸȄ ǢȋǺ, ǱȄȁȋǽ Ǟʨ ȅȀȋ͗ȋǺǼ ǢȄǻɝ́ǺǱȄ ȅǵȋȓ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ 

ǶȄȋǼǑ ȭǺȄǬȋǼǼ ȀʪǢ ӣǰɝǵ ǤȅǱ (RPM) ǺȅǵǬǼ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ȭǢȄȋǵȄ Δʨ ǾǵȄʱ ǢǼȄ ǻȄȓǑ 

× ȭǺȄǬȋǼǼ Πȅǵ ǸȄ Ǣ̩ǵ: 

ȭǺȄǬȋǼǼ Πȅǵ ǸȄ Ǣ̩ǵ ǖϖȄǹȄȅǸǢ ȁȋǽ, Ǟʨ ȭǺȄǬȋǼǼ ǖʹǺǱȄ ǸȄ ǖϖȄǹȄȅǸǢ ǢǺɝ́ǺǱȄǼ ǽʹǰ ȁȋǱ ǶȄȋǼǑ 

ȭǺȄǬȋǼǼ ӣǰɝǵ ǞǸǔ Ǣ̩ǵ ǺȅǵǬǼ ǢǼȄ ͼξΖԛǰɝ, ǻȄȋǱ ȭǢȄǵ ȭǺǢȄȅǵǢʅȄǽ ȀǺϬȄ ǸȄ ȭǽȄǮ ȀǺϬȄ ȭǳǣȄ ǵȄ ȭǳȓǑ 
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ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬǼ ǢǼȄǼ ǶǳȋʹǶȀ֚ȁ: 

× ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ: 

ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ȅǵȓȅǺǱ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱǑ ǲȄȋǺɝȄȅǺǬȄǼ ǸȄ ǘǵʚȄȋǼǮ ǲȄȋǺɝȄȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȭǺȄǬȋǼǼ 

ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢ ȀȆǺȄǼ Ǻȋϡ ǗȋǨǑ 

× ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ: 

ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ǺȄǵ ǶȅǼǺȄǶ ǢξǵǑ ǻȅǳ ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢǱȄ ǲȄȋǢ, ȭǻǺǵ ȭǸȅǾ ǢȄȋǼ̀ ǸȄ 

ȭǹȄȋ̵ǩ ʑǶ, ǱȋǸ ȭȀʨ ȀʪǢǹȄȋǸ ȅǸȋ͆ǿǰ ǢξǵǑ 

× ȅ͟Ǯ ȭȀ̑Ǽ ϤǸȁȄǼ: 

ȭǺȄǬȋǼǼ ǤȅǱ ǺȅǵǬǼ ǢǼȄǼ ǩϢ ȅ͟Ǯ ȭȀ̑Ǽ ϤǸȁȄǼ ǢξǵǑ ȭǺȄǬȋǼǼ ǤȅǱ ǻȅǳ ȭǸȅǾ ǸȄ ǢǺ ǲȄȋǢ, ǱȋǸ ȭȀʨ 

ǩȄȅǵȋȓ ȭǳǠȓȄ ǚȅǧǱ, ǻȄȋǱ ȀʪǢǹȄȋǸ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ǸǩȄȓ ǼȄǣȄ ǻȄȓǑ 

× Ǣ̩ǵ ǞǸǔ Πȅǵ ǶǼȆʹȄ: 

ȭǺȄǬȋǼǼ Ǣ̩ǵ ǞǸǔ Πȅǵ ǶǼȆʹȄ ǢξǵǑ ǖϖȄǹȄȅǸǢ Ǣ̩ǵ ǸȄ Πȅǵ ȭǺȄǬȋǼǼ ȭǺǢȄȅǵǢʅȄǽ ΔʨǼ ǽʹǰ ȁȋǱ 

ǶȄȋǼ, ǻȄ ǖȅǸǽȋν ȀǺȄǴȄǵ ǢǼȄ ǚȅǧǱǑ 

× ǹȄǽǹ ǞǸǔ ȭʛǢ ȅȀȋ͗Ǻ ȭǧǢ: 

ǻȅǳ ȭǺȄǬȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ȭǢȄȋǵȄ ǹȄǽǹ ǸȄ ȭʛǢ ȅȀȋ͗Ǻ ǲȄȋǢ, ȭȀͼȋǽȄǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢξǵǑ ȭǢȄȋǵȄ 

ΠǔȀȄ˰Ǣ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ǵȄ ǲȄǢȋǽ, ȭǺȄǬȋǼǼ ǢȄǩ ȀʪǢǹȄȋǸ ǧǽȋǸǑ 

 

ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬǼ ǢǼȄǼ ǚǶǢȄȅǼǱȄ: 

× Δʨ ǾǵȄʱǢǼǰ: 

ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬǼ ǢȋǼ Δʨ Ȁȁȋǩ ǾǵȄʱ ǢǼȄ ǻȄȓ, ǞǸǔ ȭȀͼȅǽǼ ȀǺȄǴȄǵ ΚǱ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

× ȅǵǼȄǶ˭Ȅ: 

ȭǺȄǬȋǼǼ ǖϖȄǹȄȅǸǢ ǖǸ͛Ȅ ȭǻǺǵ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ǸȄ ǢȄȋǼȋ̀Ǽ ʙǸȄȁ ΚǱ ǾǵȄʱ ǢȋǼ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

× ǢȄǻɝǢȄȅǼǱȄ ֕ȅ˸: 

ȅǵȓȅǺǱ ǺȅǵǬȅǼǔȋȓǼ ǺȄϡȋǺ ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ֕ȅ˸ ǶȄȓ ǞǸǔ ǱȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢȋǼ, ǻȄǼ Ƿȋǽ ȭǺȄǬȋǼǼ 

Ǘ  ֱǳȆǥɝ ȁȓ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ǸǩȄȓ ǲȄȋǢǑ 

× ǣǼǧ ǢǺȄȋǵȄ: 

ȭǺȄǬȋǼǼ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȀǺȓǺȋǱȄ ȅǧȅͥǱ ǢǼȄ ȁȋǽ, ǶǼǸǱͫȋǱ ǸǮȂ ǴǼȋǵǼ ʹȅǱ ǸȄ ǣǼǧ ǢȅǺȋȓ ǗǵȄ 

Ȁ̭Ǹ ȁȓǑ 

 

PLC ǖǶȄȋǼǾȋǵ ȭǺȄǬǼ ǺȅǵǬȅǼǔȋȓǼ ͼξΖ: 

PLC ȅȀȋ͗ȋǺǼ ǺȄϡȋǺ ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬǼ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ȀʪǢǹȄȋǸ PLC  ȅȀȋ͗Ǻ ǞǸǔ ȭǺȄǬǼ 

Ȁǔ֜ʱ ǞǸǔ ǺȅǵǬǼ ǢǼȄ ȁȋǽ, ԚȋǼȄ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ, ȅǵǼȄǶ˭Ȅ, ǞǸǔ Ǿȅʱ ϤǸ͛ȄǶǵȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ ȀʪǢ 

ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ȅȀȋ͗ȋǺ ȭǢȄȋǵȄ ȀǺϬȄ ǲȄǢȋǽ ȭȀʨ ΚǱ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ȀǺȄǴȄǵ ǢǼȋǱ ȀȁȄȓǢǑ 

 

(ǧ) ȭǺȄǬȋǼǼ ǢǺɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȄǕ 

 

ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ȭǬ͗ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ, ǳʹǱȄ, ǞǸǔ ȀʪǢ ǖǶȄȋǼǾǵ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ PLC  

ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ǢȄȋǩǼ ǩϢ, ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅǵȓȅǺǱǹȄȋǸ 
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ȭǺȄǬȋǼǼ ǶǼȆʹȄ ȭǵǠȓȄ ʙȋȓȄǩǵǑ Ǟǘ ȭǬȅ͗ǔȋȓǼ ǺȄϡȋǺ ǗǺǼȄ ȭǺȄǬȋǼǼ ǚִǶȄǳǵǾȆǽǱȄ, ǱȄǶǺȄʔȄ, ǤȅǱ, ǞǸǔ 

ǾȅʱǼ ϤǸȁȄǼ ǶǼȆʹȄ ǢȋǼ ȅȀȋ͗ȋǺ ȭǢȄȋǵȄ ȀǺϬȄ ǸȄ Δʨ ȅǧȅͥǱ ǢǼȋǱ ǶȄȅǼǑ 

 

Performance Testing for Induction Motors  

 

 

 

ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ȭǬ͗ ǢǼȄǼ ǚȋ˶ϩ: 

× ȭǺȄǬȋǼǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ: 

ȭǺȄǬȋǼǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ, ǞǸǔ Ǟʨ ȅȀȋ͗ȋǺǼ ǖϢȄϢ ǖǔȋǾǼ ȀȄȋǲ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǼȋȓȋǨ ȅǢǵȄ 

ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

× Δʨ ǾǵȄʱǢǼǰ: 

ȭǺȄǬȋǼǼ ȭǢȄȋǵȄ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ǲȄǢȋǽ, ǱȄ ǶǼȆʹȄ ǢȋǼ ΚǱ ȀǺȄǴȄǵ ǢǼȄ ǻȄȋǱ ȀȄȅǢɝȋǬ ǸȄ ȅȀȋ͗ȋǺ Ǹȑ 

ȭǢȄȋǵȄ ȀǺϬȄ ֩ȅ͊ ǵȄ ȁȓǑ 

× ǢȄǻɝ́ǺǱȄ Ǡ ǳʹǱȄ ֚ϨȄȓǵ: 

ȭǺȄǬȋǼǼ ǾȅʱǼ ϤǸȁȄǼ ǞǸǔ ǤȅǱ ǶȅǼǺȄǶ ǢȋǼ ǱȄǼ ǢȄǻɝ́ǺǱȄ ǞǸǔ ǳʹǱȄ ֚ϨȄȓǵ ǢǼȄ ȁȓǑ ǞǘǹȄȋǸ ȭǺȄǬȋǼǼ 

Ǿȅʱ ǣǼǧ ǢǺȄȋǵȄ ǞǸǔ ǢȄǻɝ́ǺǱȄ ǸȄȑȄȋǵȄ Ȁ̭Ǹ ȁȓǑ 

 

ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ȭǬ͗ ǢǼȄǼ Ƕ˸ȅǱ: 

× ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǶȅǼǺȄǶ: 

o ʙǲȋǺ ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢξǵǑ ȭǺȄǬȋǼǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ȁȋǽ 

ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȅǵȅǳɝ͊ ǺȄȋǵǼ Ǻȋϡ ǲȄǢȋǱ ȁȋǸǑ 

o ǺȄȅ̵ȅǺǬȄǼ ǸȄ ǖʅȄȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȭǺȄǬȋǼǼ ǘǵԚǬ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢξǵǑ 

× ǤȅǱ ǶǼȆʹȄ: 

o ȭǺȄǬȋǼǼ ǤȅǱ (RPM) ǶȅǼǺȄǶ ǢξǵǑ Ǟʨ ȀȄǴȄǼǰǱ ȅ͟Ǯ ȭȀ̑Ǽ ǸȄ ǬȄǘǺȄǼ ϤǸȁȄǼ ǢȋǼ ǢǼȄ ȁȓǑ 
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o ȀʪǢ ǤȅǱ ȅǵȅ́Ǳ ǢǼȋǱ Ȅ͗ǬɝȄǼ ǞǸǔ ȅʚȋǢȄȋǻȂȅ̑ ȅǺǬȄǼ ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

× ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ: 

o ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢξǵǑ ǻȅǳ ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ӝǸ ȭǸȅǾ ȁȓ, ǱȄȁȋǽ Ǟʨ ȭǺȄǬȋǼǼ 

ǢȄǻɝ́ǺǱȄȓ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼ ǞǸǔ ȭǺȄǬȋǼǼ ʹȅǱ ȁȋǱ ǶȄȋǼǑ 

o ǲȄȋǺɝȄȅǺǬȄǼ ǸȄ ǘǵʚȄȋǼǮ ǲȄȋǺɝȄȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢξǵǑ 

× ǶȄǠȓȄǼ ǷʅȄʮǼ ǶǼȆʹȄ: 

o ȭǺȄǬȋǼǼ ǶȄǠȓȄǼ ǷʅȄʮǼ ǶȅǼǺȄǶ ǢξǵǑ ȭǺȄǬȋǼǼ Ǿȅʱ ǣǼǧ ǞǸǔ ǱȄǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǼ ǩϢ 

ǶȄǠȓȄǼ ǷʅȄʮǼ ͼξΖԛǰɝǑ 

o ǢǺ ǶȄǠȓȄǼ ǷʅȄʮǼ ȁȋǽ, Ǟʨ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ǢȅǺȋǻȂ ȅǳȋǱ ǶȄȋǼǑ 

× Ǣ̩ǵ ǞǸǔ Πȅǵ ǶȅǼǺȄǶ: 

o ȭǺȄǬȋǼǼ Ǣ̩ǵ ǞǸǔ Πȅǵ ǶȅǼǺȄǶ ǢξǵǑ ȭǸȅǾ Ǣ̩ǵ ǸȄ ǖϖȄǹȄȅǸǢ Πȅǵ ȭǺȄǬȋǼǼ ȭǺǢȄȅǵǢʅȄǽ 

ȀǺϬȄ ǸȄ ǹȄǼȀȄϥȁȆǵǱȄǼ ǘȅˈǱ ȁȋǱ ǶȄȋǼǑ 

o ǹȄǘȋʛǾǵ ȭȀ̑Ǽ ϤǸȁȄǼ ǢȋǼ Ǣ̩ǵ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȭǺȄǬȋǼǼ ȭ͖Ȁ Ǡ ʹȅǱǼ ǚǶȅ͛ȅǱ ȅǧȅͥǱ 

ǢξǵǑ 

 

ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ȭǬȋ͗Ǽ ǷǽȄǷǽ ǻȄǧȄǘ ǢǼȄ: 

× ǤȅǱ ǞǸǔ ǱȄǶǺȄʔȄ: 

o ȭǺȄǬȋǼǼ ǤȅǱ ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄȋǶǼ ǺȄϡȋǺ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȭǺȄǬǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ 

ǞǼ ǢȄǻɝ́ǺǱȄ ϖȄǹȄȅǸǢ ǼȋȓȋǨǑ 

o ǖȅǱȅǼʱ ǤȅǱ ǸȄ ǱȄǶǺȄʔȄ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄǼ ǩϢ ʹȅǱǢǼ ȁȋǱ ǶȄȋǼǑ 

× ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ: 

o ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢȋǼ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ǻȄǧȄǘ ǢξǵǑ ǻȅǳ ǞͼȅǽǼ Ǻȋϡ ȭǢȄȋǵȄ 

ǖϖȄǹȄȅǸǢǱȄ ǲȄȋǢ, ǱȄȁȋǽ ȅȀȋ͗ȋǺǼ ǖϢ ǖǔȋǾǼ ȀȄȋǲ ȭȀʨ ȀǔȋǾȄǴǵ ǢǼȋǱ ȁȋǸǑ 

× ǶȄǠȓȄǼ ǷʅȄʮǼ ǞǸǔ ǘȅǷȅǾȋȓȅ̑: 

o ȭǺȄǬȋǼǼ ǶȄǠȓȄǼ ǷʅȄʮǼ ǞǸǔ Ǿȅʱ ǣǼǧ ǻȄǧȄǘ ǢξǵǑ ȀʪǢ ǶȄǠȓȄǼ ǷʅȄʮǼ ǞǸǔ ǚ  ̩Ǿȅʱ ǳʹǱȄ 

ȅǵȅ́Ǳ ǢξǵǑ 

 

PLC ǖǶȄȋǼǾȋǵ ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ȭǬȋ͗Ǽ ͼξΖ: 

× ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ: 

o ȭǺȄǬȋǼǼ ȀʪǢ ǖǶȄȋǼǾǵ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱǾȆǽǱȄ ǸǩȄȓ ǼȄǣȋǱ ȀȁȄȓǢ, ǻȄ PLC ȅȀȋ͗ȋǺǼ ȀʪǢ 

ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

× Δʨ ʙȅǱȋǼȄǴ: 

o ȭǺȄǬȋǼǼ Δʨ ǸȄ ȀǺϬȄ ΚǱ ȅǧȅͥǱ ǢȋǼ ȭȀͼȅǽǼ ȀǺȄǴȄǵ ǢǼȄ, ǻȄȋǱ ǶǼǸǱͫȋǱ Ǹȑ ǴǼȋǵǼ ȅǸǶǻɝȓ ǵȄ 

ǥȋǬǑ 

× ǳȆǥɝ͛ȄǻȂȆ ǢȄǻɝ́ǺǱȄ: 

o ȅǵȓȅǺǱ ǶȄǼǷǼϥȄ̑ ȭǬȅ͗ǔȋȓǼ ǺȄϡȋǺ ȭǺȄǬȋǼǼ Ǘ  ֱǸȄȑȄȋǵȄ ǻȄȓ ǞǸǔ ǳȆǥɝ͛ȄǻȂȆ ǢȄǻɝ́ǺǱȄ ȅǵȅ́Ǳ 

ǢǼȄ ǻȄȓǑ 

× ǞǵȄȅǩɝ ȭȀȅǹǔ: 

o ȀʪǢǹȄȋǸ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ǶǼȆʹȄ ǢǼȄǼ ǺȄϡȋǺ Ǿȅʱ Ȁ˗ȓ ǢǼȄ ǻȄȓ, ǻȄ ȅȀȋ͗ȋǺǼ Ǿȅʱ 

ϤǸ͛ȄǶǵȄ ǚ̏Ǳ ǢȋǼǑ 
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ȭȀǽǷ ȭǧǢ (Self -check ) ƙ ș.ȝ 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

Ț. ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

ț. ȅȀˈǽ-ȋǷǩ ȭǺȄǬǼ Ȁǔ֜ʱ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

Ȝ. ȅʕ-ȋǷǩ ȭǺȄǬǼ Ȁǔ֜ʱ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

ȝ. ȅȀˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬȋǼǼ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

Ȟ. ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

ȟ. ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

Ƞ. ȅȀˈǽ-ȋǷǩ ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǢȆǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ǻȄȓ? 

ȡ. ȅʕ-ȋǷǩ ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǢȆǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ǻȄȓ? 

șȘ. ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼ ȭǧǢ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

șș. ȅȀˈǽ-ȋǷǩ ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ǢȆǹȄȋǸ ǢǼȄ ǻȄȓ? 

șȚ. ȅʕ-ȋǷǩ ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ǢȆǹȄȋǸ ǢǼȄ ǻȄȓ? 

șț. ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ȅǢ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱ? 

șȜ. ȭǺȄǬȋǼǼ ǖϖȄǹȄȅǸǢ ǶȅǼȅ͛ȅǱ ǢȆ ǢȆ? 

 

 

ǚ˭ǼǶʔ (Answer Key ) ƙ ș.ȝ 

 

ș. ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ȅȀˈǽ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǞǢʨ ǘǵԚǬ ǶȄǠȓȄǼ ȭȀȄȀɝ ȅȁȋȀȋǸ 220 V AC  ϤǸȁȄǼ ǢȋǼ ǞǸǔ ȀȄǴȄǼǰǱ 

ǢʅȄǶȄȅȀǬǼ ȅǳȋȓ Ȅ͗Ǭɝ ǢǼȄ ȁȓǑ 

 

Ț. ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ȅʕ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ȅǱǵʨ ȭǷǩ (L1, L2, L3) ȭǲȋǢ Ǿȅʱ ȭǵȓ ǞǸǔ ȀȄǴȄǼǰǱ Ȅ͗ǬɝȄǼ ǞǸǔ 

ǠǹȄǼȋǽȄǮ ȅǼȋǽ ֧ǼȅʹǱ ǲȄȋǢǑ 

 

ț. ȅȀˈǽ-ȋǷǩ ȭǺȄǬǼ Ȁǔ֜ʱ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

ǚ˭Ǽ: ȅȀˈǽ-ȭǷǩ ȭǺȄǬȋǼǼ ǽȄǘǹ (L) ǞǸǔ ȅǵǚʏȄǽ (N) ǬȄȅǺɝǵȄǽ Ȁǔ֜ʱ Ǣξǵ, ǞǸǔ ǢʅȄǶȄȅȀǬǼ Ȅ͗Ǭɝ ǸȄ ǼȄǵ 

ȭǺȄȋǮ ȭǺȄǬǼ ǧȄ֟ ǢξǵǑ 

 

Ȝ. ȅʕ-ȋǷǩ ȭǺȄǬǼ Ȁǔ֜ʱ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

ǚ˭Ǽ: ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ ȅǱǵʨ ǽȄǘǵ (L1, L2, L3) ȀǼȄȀȅǼ ȭǺȄǬȋǼǼ ǬȄȅǺɝǵȄȋǽ Ȁǔ֜ʱ Ǣξǵ ǞǸǔ ǞǢʨ Ȅ͗ǬɝȄǼ 

ϤǸȁȄǼ ǢξǵǑ 
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ȝ. ȅȀˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ȭǺȄǬȋǼǼ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ǚ˭Ǽ: ȅȀˈǽ-ȭǷǩ ȭǺȄǬǼ ǞǢǢ ȭǷǩ ǶȄǠȓȄǼ ϤǸȁȄǼ ǢȋǼ, ȭǻǣȄȋǵ ȅʕ-ȭǷǩ ȭǺȄǬǼ ȅǱǵʨ ȭǷǩ ǶȄǠȓȄǼ ϤǸȁȄǼ 

ǢȋǼǑ ȅʕ-ȭǷǩ ȭǺȄǬǼ ȭǸȅǾ ǾȅʱǾȄǽȆ ǞǸǔ Ǹȑ ǻ̆ǶȄȅǱȋǱ ϤǸϘǱ ȁȓǑ 

 

Ȟ. ȅȀˈǽ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

ǚ˭Ǽ: ȅȀˈǽ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǩϢ ǢʅȄǶȄȅȀǬǼ Ȅ͗Ǭɝ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǣȄȋǵ ǢʅȄǶȄȅȀǬǼ 

ςξȋǱ Ȁǔ֜ʱ ȁȓ ǞǸǔ ǶȋǼ ȅǸȅˏ̏ ȁȋȓ ǻȄȓǑ 

 

ȟ. ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ Ƕ˸ȅǱ ǢȆ? 

ǚ˭Ǽ: ȅʕ-ȭǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǩϢ ȅǮȋǼʮ-ǖǵ-ǽȄǘǵ (DOL) , ͗ ȄǼ-ȭǮǽǬȄ ǸȄ ǖȋǬȄ ʏȄ̑ǷǼǺȄǼ Ȅ͗Ǭɝ 

Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

Ƞ. ȅȀˈǽ-ȋǷǩ ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǢȆǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ȅȀˈǽ-ȭǷǩ ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǤȅǱ, ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢȋǼ ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǶǼȆʹȄ ǢǼȄ 

ǻȄȓǑ 

 

ȡ. ȅʕ-ȋǷǩ ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǢȆǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǤȅǱ (RPM)  ǞǸǔ ǶȄǠȓȄǼ ǶȅǼǺȄǶ ǢȋǼ ǶȄǼǷǼϥȄ̑ ǶǼȆʹȄ ǢǼȄ ǻȄȓǑ 

 

șȘ. ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼ ȭǧǢ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ȭǺȄǬȋǼǼ ϣȄǼȄȅǺǬȄǼ ȭǧǢ ǢǼȄǼ ǺȄϡȋǺ ȭǺȄǬȋǼǼ ǢȄǻɝ́ǺǱȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ǞǸǔ ǱȄ ǖȅǱȅǼʱ ǱȄǶ ǸȄ 

ǢȄȋǼ̀ ʙǸȄȁ ȭǲȋǢ ǼʹȄ ǶȄȓ, ǻȄ ȭǺȄǬȋǼǼ Ǘ  ֱǸȄȑȄȓǑ 

 

șș. ȅȀˈǽ-ȋǷǩ ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ǢȆǹȄȋǸ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ȅȀˈǽ-ȭǷǩ ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ, ǢȄȋǼ̀, ǞǸǔ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢȋǼ ǞǸǔ ȭǢȄǵǠ ǖϖȄǹȄȅǸǢ ǶȅǼȅ͛ȅǱ 

ȅǧȅͥǱ ǢȋǼ ǱȄǼ ǖǶȄȋǼǾǵ ǺȅǵǬǼ ǢǼȄ ǻȄȓǑ 

 

șȚ. ȅʕ-ȋǷǩ ȭǺȄǬȋǼǼ ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ǢȆǹȄȋǸ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ ȭǷǩ ȭǧǢ, ȭǹȄȋ̵ǩ, ǞǸǔ ȅ͟Ǯ (RPM ) ǺȅǵǬǼ ǢȋǼ ǞǸǔ ȭǢȄȋǵȄ ȀǺϬȄ ȭǳǣȄ ȅǳȋǽ ǱȄ 

ȀǺȄǴȄǵ ǢǼȄ ǻȄȓǑ 

 

șț. ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ȅǢ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǶȄǠȓȄǼ, ǤȅǱ (RPM) , ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢǼȄ ǚȅǧǱǑ 

 

șȜ. ȭǺȄǬȋǼǼ ǖϖȄǹȄȅǸǢ ǶȅǼȅ͛ȅǱ ǢȆ ǢȆ? 

ǚ˭Ǽ: ȭǺȄǬȋǼǼ ǖϖȄǹȄȅǸǢ ǶȅǼȅ͛ȅǱǼ Ǻȋϡ ǖȅǱȅǼʱ ǱȄǶ, ǖϖȄǹȄȅǸǢ Ǣ̩ǵ, ȭǹȄȋ̵ǩ ʑǶ, ǤȅǱ ǶȅǼǸǱɝǵ ǞǸǔ 

ǢȄȋǼȋ̀Ǽ ǖϖȄǹȄȅǸǢ ʙǸȄȁ ǖ̇ ɝɦ֖ ǲȄǢȋǱ ǶȄȋǼǑ 

 

  



71 

ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǩǸ ȅǾǬ (Job Sheet) ƙ ș.ȝ 

 

ǩȋǸǼ ǵȄǺǕ ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǖǶȄȋǼǬ/ǶȅǼǧȄǽǵȄ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

(Ǣ) ȅȀˈǽ-ȭǷǩ ȭǺȄǬǼ ǖǶȄȋǼǾǵ: 

1. ǘǵԚǬ ȭǹȄȋ̵ǩ ȭǧǢ ǢǼȄ: 

ȅȀˈǽ-ȭǷǩ ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ ȀʪǢ ȅǢǵȄ ǱȄ ǶȅǼǺȄǶ ǢξǵǑ 

2. ȭǺȄǬȋǼǼ ȀǔȋǻȄǤ: 

ȭǺȄǬȋǼǼ ǽȄǘǹ ǞǸǔ ȅǵǚʏȄǽ ǬȄȅǺɝǵȄǽ ȭǲȋǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ Ȁǔ֜ʱ ǢξǵǑ 

3. Ȅ͗ǬɝȄǼ ϤǸȁȄǼ ǢǼȄ: 

ȅȀˈǽ-ȭǷǩ ȭǺȄǬȋǼǼ ǩϢ ǢǵȋǮ̑ȄǼ Ȅ͗Ǭɝ ϤǸȁȄǼ ǢξǵǑ 

4. ȭǺȄǬȋǼǼ ǤȅǱ ǶǼȆʹȄ ǢǼȄ: 

ȭǺȄǬȋǼǼ ǤȅǱ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢǹȄȋǸ ӢǼȋǨǑ 

5. ǢȄȋǼ̀ ǞǸǔ ǱȄǶǺȄʔȄ ȭǧǢ ǢǼȄ: 

ȭǺȄǬȋǼǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢ ȀȆǺȄǼ Ǻȋϡ 

ǼȋȓȋǨǑ 

(ǣ) ȅʕ-ȭǷǩ ȭǺȄǬǼ ǖǶȄȋǼǾǵ: 

1. ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȄ: 

ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢ ȭǷȋǩ ǼȋȓȋǨǑ 

2. ȭǺȄǬȋǼǼ ȀǔȋǻȄǤ: 

ȅʕ-ȭǷǩ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǲȋǢ ȭǺȄǬȋǼǼ ȅǱǵʨ ǘǵԚǬ ȭǷǩ (L1, L2, L3) Ȁǔ֜ʱ ǢξǵǑ 

3. Ȅ͗ǬɝȄǼ ǞǸǔ ֧ǼʹȄ ϤǸ͛Ȅ: 

ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǩϢ ȅǮȋǼʮ-ǖǵ-ǽȄǘǵ (DOL)  ǸȄ ͗ȄǼ-ȭǮǽǬȄ Ȅ͗Ǭɝ Ƕ˸ȅǱ ϤǸȁȄǼ ǢξǵǑ 

4. ǤȅǱ ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢǼȄ: 

ȅʕ-ȭǷǩ ȭǺȄǬȋǼǼ ǤȅǱ (RPM) ǞǸǔ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȀʪǢ ȀȆǺȄǼ Ǻȋϡ ǲȄǢȄǼ ȅǵ́ȓǱȄ 

ȅǳǵǑ 

5. ǢȄȋǼ̀ ȭǧǢ ǢǼȄ: 

ȭǺȄǬȋǼǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȭǺȄǬȋǼǼ ȅ͛ȅǱǾȆǽǱȄ ǸǩȄȓ ǗȋǨǑ 

(Ǥ) ȭǺȄǬȋǼǼ ǶȄǼǷǼϥȄ̑ ǻȄǧȄǘ ǢǼȄ: 

1. ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǞǸǔ ǤȅǱ ǶȅǼǺȄǶ Ǣξǵ: 

ȀȄȅǢɝȋǬ ȭǺȄǬȋǼǼ ǘǵԚǬ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ǤȅǱ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ǗǳǾɝ ǖǸ͛Ȅȓ 

ǢȄǩ ǢǼȋǨǑ 

2. ǱȄǶǺȄʔȄ ǶǼȆʹȄ ǢǼȄ: 

ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ Ǟʨ ϖȄǹȄȅǸǢ ǶȅǼȀȋǼ ǗȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

3. Ǣ̩ǵ ǞǸǔ Πȅǵ ǶǼȆʹȄ: 

ȭǺȄǬȋǼǼ Ǣ̩ǵ ǞǸǔ Πȅǵ ǶǻɝȋǸ́ǰ Ǣξǵ, ǻȅǳ ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢǱȄ ǲȄȋǢ ǱȋǸ ȭȀʨ ȅǧȅͥǱ ǢξǵǑ 
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ȀǱǢǱɝȄǕ  

ü ȅǸԋʅִ ȀȄ̘Ȅǘ ǶǼȆʹȄ Ǣξǵ: 

ȭǺȄǬǼ ȀǔȋǻȄǤ ǢǼȄǼ ǗȋǤ ȀʪǢ ȭǹȄȋ̵ǩ ǞǸǔ ȭǷǩ ȭǧǢ ǢξǵǑ 

ü ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ȭǧǢ Ǣξǵ: 

ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ӝǸ ȭǸȅǾ ȁȋǽ, Ǟʨ ȭǺȄǬȋǼǼ ʹȅǱ ǢǼȋǱ ǶȄȋǼǑ 

ü ֧ǼʹȄ Ȅ͗ǬɝȄǼ ϤǸȁȄǼ Ǣξǵ: 

ȭǺȄǬȋǼǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱ Ȅ͗ǬɝȄǼ ǞǸǔ ֧ǼʹȄ ȅǼȋǽ ϤǸȁȄǼ ǢξǵǑ 

ü ǢȄȋǼ̀ ȅǽȅǺǬ: 

ȭǺȄǬȋǼǼ ΜȄǼȄ ʙǸȄȅȁǱ ǢȄȋǼ̀ ȀȆǺȄ ȅǵǴɝȄǼǰ Ǣξǵ, ǢȄǼǰ ǖȅǱȅǼʱ ǢȄȋǼ̀ ȭǺȄǬȋǼǼ ʹȅǱ ǢǼȋǱ ǶȄȋǼǑ 

ü ǢʅȄǸȅǽǔ ȅǵǼȄǶ˭Ȅ: 

ȭǺȄǬȋǼǼ ȀǔȋǻȄȋǤǼ ȀǺȓ ȀǸ ǱȄǼ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǞǸǔ ֧ǼȅʹǱ ǼȄǣȄ ȅǵȅ́Ǳ ǢξǵǑ 

ü ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ϤǸȁȄȋǼ ȀǱǢɝǱȄ: 

ǶǼȆʹȋǰǼ ȀǺȓ ǖʅȄȅǺǬȄǼ ǞǸǔ ȭǹȄ̵ȅǺǬȄǼ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ Ǣξǵ ǻȄȋǱ ȭǢȄǵǠ ȅ́Ǳ ǵȄ ȁȓǑ 

 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ș.ȝ 

 

ǩȋǸǼ ǵȄǺǕ ȅȀȋˈǽ-ȋǷǩ ǞǸǔ ȅʕ-ȋǷǩ ǘǵǮȄǢǾǵ ȭǺȄǬǼ ǖǶȄȋǼǬ/ǶȅǼǧȄǽǵȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ (Electrical gloves): ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ֧ǼʹȄ ȭǶȋǱǑ 

2. ȭȀǘǷʨ ǤǤǽȀ (Safety goggles): ȭǧȄȋǣǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

3. ỡ̄Ǻ-ȭǼȅȀ͗ʅȄ̀ ȭǶȄǾȄǢ (Flame -resistant clothing): ȮǸԋʅȅǱǢ Ǘͼǵ ǸȄ ǱȄǶ ȭǲȋǢ ֧ǼʹȄǑ 

4. ȭȀǘǷʨ ֓ǬȀ (Safety boots): ǶȄȋȓǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

5. ȭȁǽȋǺǬ (Helmet): ǺȄǲȄǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. ǺȄȅ̵ȅǺǬȄǼ (Multimeter): ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ʙȅǱȋǼȄǴ ǶȅǼǺȄǶ ǢǼȋǱǑ 

2. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ (Power Supply): ȀʪǢ ȭǹȄȋ̵ǩ ȀǼǸǼȄȋȁǼ ǩϢǑ 

3. Ȅ͗ǬɝȄǼ (Starter): ȭǺȄǬǼ ǧȄ֟ ǢǼȄǼ ǩϢǑ 

4. ǖʅȄȅǺǬȄǼ (Ammeter): ȭǺȄǬȋǼǼ ǺȄϡȋǺ ʙǸȄȅȁǱ ǢȄȋǼ̀ ǶȅǼǺȄǶ ǢǼȋǱǑ 

5. ȭǹȄ̵ȅǺǬȄǼ (Voltmeter): ȭǺȄǬȋǼǼ ȭǹȄȋ̵ǩ ǶȅǼǺȄǶ ǢǼȋǱǑ 

6. ǲȄȋǺɝȄȅǺǬȄǼ (Thermometer): ȭǺȄǬȋǼǼ ǱȄǶǺȄʔȄ ǶȅǼǺȄǶ ǢǼȋǱǑ 

7. ȅ͟Ǯ ȭȀ̑Ǽ (Speed Sensor): ȭǺȄǬȋǼǼ ǤȅǱ ǶȅǼǺȄǶ ǢǼȋǱǑ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ȭǼȅǩ͗Ǽ (R): ȅǹ̏ ȅǹ̏ ǺȄȋǵǼ ȭǼȅǩ͗ǼǑ 

2. ǘǵǮȄʮǼ (L): ȅǵȅǳɝ͊ ǺȄȋǵǼ ǘǵǮȄʮǼǑ 
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3. ǢʅȄǶȄȅȀǬǼ (C): ȅǵȅǳɝ͊ ǢʅȄǶȄȅȀϜȄȋ̑Ǽ ǢʅȄǶȄȅȀǬǼǑ 

4. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ: ȀʪǢ Ǿȅʱ ȀǼǸǼȄȋȁǼ ǩϢǑ 

5. ǱȄǼ (Wires): ȀȄȅǢɝǬ ȀǔȋǻȄǤ ǢǼȄǼ ǩϢǑ 

6. ȅǷǚǩ (Fuse): ȀȄȅǢɝȋǬǼ ֧ǼʹȄǼ ǩϢǑ 

7. ֧ǘǧ (Switch): ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǼ ǩϢǑ 

 

ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 

 

 

 

Single -phase  and Three -phase Motor Operation  
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ǺȅǮǚǽ-Ț 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ȅǼȋǽ ǽȅǩǢ ϤǸȁȄǼ ǢȋǼ ȮǸԋʅȅǱǢ ȅȀȋǢȄȋȓ̑ ȀȄȅǢɝǬ ǞǸǔ ȅǵǻȂ̆ǰ 

ǢȄǻɝǢǼ ǢǼȄ 

SICIP -LE -PLC -02-O 

 

 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ  ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ-Ț 

 

ǺȅǮǚǽ  ȅǾȋǼȄǵȄǺǕ ȅǼȋǽ ǽȅǩǢ ϤǸȁȄǼ ǢȋǼ ȮǸԋʅȅǱǢ ȅȀȋǢȄȋȓ̑ ȀȄȅǢɝǬ ǞǸǔ ȅǵǻȂ̆ǰ ǢȄǻɝǢǼ ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP -LE -PLC -02-O                                                       ȭǵȄȅǺǵȄǽ ǗǠȓȄǼǕ ȜȘ ǥˢȄǑ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰǕ 

Ǟǘ ǺȅǮǚȋǽ ȅǼȋǽ ǽȅǩǢ ϤǸȁȄǼ ǢȋǼ ȮǸԋʅȅǱǢ ȅȀȋǢȄȋǻȂ̑ ȀȄȅǢɝǬ ǞǸǔ ȅǵǻȂ̆ǰ ǢȄǻɝǢǼ ǢǼȄǼ ǩϢ ʙȋǻȂȄǩǵȆǻȂ ̞Ȅǵ, 

ǳ́ǱȄ ǞǸǔ ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ ǢǼȄ ȁȋȓȋǨǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ ȅǼȋǽ ǽȅǩǢ ǖǶȄȋǼǾǵ ϤȄϚȄ ǢǼȄ, ǻȄȅ̆Ǣ ֧ǘȅǧǔ 

ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢǼȄ, ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǖʅȄȅ̘ȋǢǾǵ ǢȄǻɝǢǼ ǢǼȄ, ϨȄǧ, ȅǮǠǞǽ ǞǸǔ ͗ȄǼ ȭǮ̵Ȅ ȮǱȅǼ ǢǼȄ, 

ǞǸǔ ϖǻȂǔȅʆǻȂ ǷǼǠǻȂȄǮɝ-ȅǼǹȄȀɝ ǖǶȄȋǼǾǵ Ȁ̩ Ȅǳǵ ǢǼȄǼ ǢȄǩͼȅǽ ǖ̇ ɝɦ֖ ǼȋǻȂȋǨǑ 

 

ȅǾǣǵ ǷǽǕ Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ ʙȅǾʹǰȄǲͫǼȄǕ 

¶ ȅǼȋǽ ǽȅǩǢ ǖǶȄȋǼǾǵ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

¶ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

¶ ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǖʅȄȅ̘ȋǢǾǵ ǢȄǻɝǢǼ ǢǼȋǱ ǶȄǼȋǸǑ 

¶ ϨȄǧ, ȅǮǠǞǽ ǞǸǔ ͗ȄǼ ȭǮ̵Ȅ ȮǱȅǼ ǢǼȋǱ ǶȄǼȋǸǑ 

¶ ϖȓǔȅʆȓ ǷǼǠǻȂȄǮɝ-ȅǼǹȄȀɝ ǖǶȄȋǼǾǵ Ȁ̩ Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄǕ 

1. ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǴȄǼǰȄͼȅǽ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨ ǞǸǔ PLC/PLC ǖǶȄȋǼǾǵ ǵȆȅǱǼ ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ 

ǖԑǻȄǻȂȆ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨǑ 

2. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ 

3. ȅǼȋǽ ǽȅǩǢ ǚǶȄǳȄǵͼȅǽǼ ǢȄǻɝȄǸǽȆ ǸȅǰɝǱ ȁȋȓȋǨǑ 

4. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨǑ 

5. ȀȄǴȄǼǰ ȅǼȋǽ ǽȅǩǢ ȅǧͥ ǞǸǔ ȭǵȄȋǬǾǵͼȅǽ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ 

6. PLC/PLC ǖǶȄȋǼǾǵ ʙȅʆǻȂȄǻȂ ȅǼȋǽ ǽȅǩȋǢǼ ʙȋǻȂȄǤ ǸǰɝǵȄ ǢǼȄ ȁȋȓȋǨǑ 

7. ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ǸǰɝǵȄ ǢǼȄ ȁȋȓȋǨǑ 

8. ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ƕ˸ȅǱͼȅǽ ǖԑȀǼǰ ǢǼȄ ȁȋȓȋǨǑ 

9. ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄ ȁȋȓȋǨǑ 

10. ȅǼȋǽ ϤǸȁȄǼ ǢȋǼ ֓ȅǽǻȂȄǵ ǽȅǩǢ ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢǼȄ ȁȋȓȋǨǑ 

11. Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘǵ ǖԑǻȄǻȂȆ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ǖǶȄȋǼǬ ǢǼȄ ȁȋȓȋǨǑ 

12. ǻȄȅ̆Ǣ ֧ǘǧͼȅǽ ȀʪǢ ǢȄǻɝʆȋǺǼ ǩϢ ǖǶȄȋǼǾȭǵǼ ǗȋǤ ǞǸǔ ǶȋǼ ǶȅǼǳǾɝǵ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄ ȁȋȓȋǨǑ 

13. Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺǼ ʙȋǻȂȄǩǵ ǖԑǻȄǻȂȆ ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǖʅȄȅ̘ȋǢǾǵͼȅǽ ȅǵǸɝȄǧǵ ǢǼȄ ȁȋȓȋǨǑ 

14. ǖʅȄȅ̘ȋǢǾȋǵǼ ʙȋǻȂȄǩǵ ǖԑǻȄǻȂȆ ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ȭȀʨǔȀ ǢǵȅǷǤȄǼ ǢǼȄ ȁȋȓȋǨǑ 

15. ʅ͗Ȅ̃ȄǮɝ Ƕ˸ȅǱ ǖԑȀǼǰ ǢȋǼ ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǖǶȄȋǼǾǵͼȅǽ Ȁ̩ Ȅǳǵ ǢǼȄ ȁȋȓȋǨǑ 

16. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǗǚǬԚǬ ǺȅǵǬǼ ǞǸǔ ǻȄǧȄǘ ǢǼȄ ȁȋȓȋǨǑ 

17. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǢǺɝ́ǺǱȄǻȂ Δʨ ǸȄ ȅǸӨʅȅǱ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨǑ  
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18. ϨȄǧ, ȅǮǠǞǽ ǞǸǔ ͗ȄǼ-ȋǮ̵Ȅ ǢǵȅǷǤȄȋǼǾȋǵǼ ǩϢ ȀȄȅǢɝǬ ǮȄǻȂȄʈȄǺ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨǑ 

19. ʅ͗Ȅ̃ȄǮɝ ǠϦȂȄȅǼǔ ǮȄǻȂȄʈȄǺ ǖԑǻȄǻȂȆ ȅǼȋǽ, Ǣ̀Ȅʮ ǞǸǔ ǢȋǻȂǽ Ȁǔ֜  ɦǢȋǼ ϨȄǧ ȀȄȅǢɝǬͼȅǽ ȮǱȅǼ ǢǼȄ ȁȋȓȋǨǑ 

20. ȭǺȄǬǼ ͗ȄǬɝ ǞǸǔ ͗Ƕ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȅǮǠǞǽ ͗ȄǬɝȄǼ ȀȄȅǢɝǬͼȅǽ ȀʪǢǹȄȋǸ Ȁǔ֜  ɦǢǼȄ ȁȋȓȋǨǑ 

21. ʙȅǱȅ͌Ǳ ǠϦȂȄȅǼǔ Ƕ˸ȅǱ ǖԑȀǼǰ ǢȋǼ ͗ȄǼ-ȋǮ̵Ȅ ͗ȄǬɝȄǼ ȀȄȅǢɝǬͼȅǽ ȮǱȅǼ ǢǼȄ ȁȋȓȋǨǑ 

22. ȀȄȅǢɝǬͼȅǽ ȀʪǢ ǖǶȄȋǼǾȋǵǼ ǩϢ ǶǼȆ́Ȅ ǢǼȄ ȁȋȓȋǨǑ 

23. ǷǼǠǻȂȄǮɝ ǞǸǔ ȅǼǹȄȀɝ ǖǶȄȋǼǾȋǵǼ ǩϢ Ǣȋ˿Ȅǽ ȀȄȅǢɝǬ ϤȄϚȄ ǢǼȄ ȁȋȓȋǨǑ 

24. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ϤǸȁȄǼ ǢȋǼ ϖǻȂǔȅʆǻȂ ǷǼǠǻȂȄǮɝ ǞǸǔ ȅǼǹȄȀɝ ǖǶȄȋǼǾǵ Ȁ̩ Ȅǳǵ ǢǼȄ ȁȋȓȋǨǑ 

25. ǷǼǠǻȂȄǮɝ ǞǸǔ ȅǼǹȄȀɝ ǤȅǱǼ Ǻȋϡ Ǻ֩ǰ ǞǸǔ ȀʪǢ ʏȄǵȅǩǾǵ ǻȄǧȄǘ ǢǼȄǼ ǩϢ ǖǶȄȋǼǾǵ ǶǼȆʹȄ ǢǼȄ ȁȋȓȋǨǑ 

26. ǖǶȄȋǼǾǵ ǧǽȄǢȄȋǽ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ȀʪǢǢǼǰ ǢǺɝ֨ȅǧǼ ǩϢ ȅǼȋǶȄǬɝ ǢǼȄ ȁȋȓȋǨǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet)  ƙ Ț.ș 

 

ȅǾǣǵ Ƿǽ-ș: ȅǼȋǽ ǽȅǩǢ ǖǶȄȋǼǾǵ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǴȄǼǰȄȀ֚ȁ 

ü ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵȀ֚ȁ ǞǸǔ ǞͼȋǽȄǼ ǢȄǻɝȄǸǽȆ 

ü ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ ϤȄϚȄǢǼǰ 

ü ȀȄǴȄǼǰ ȅǼȋǽ ǽȅǩǢ ȅǧͥ ǞǸǔ ȭǵȄȋǬǾǵͼȅǽ ȅǧȅͥǱǢǼǰ  

ü PLC/PLC ǖǶȄȋǼǾǵ ʙȅʆǻȂȄǻȂ ȅǼȋǽ ǽȅǩȋǢǼ ʙȋǻȂȄǤ 

 

(Ǣ) ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǴȄǼǰȄȀ֚ȁǕ 

ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǴȄǼǰȄͼȅǽ ȁǽ: 

 

1. ȅǼȋǽ (Relay ): Ǟʨ ǞǢʨ ǘȋǽǢȋʏȄ-

ϥȄǤȋǵʨǢ ֧ǘǧ, ǻȄ ǞǢʨ ȅȀǤϢȄǽ ǸȄ 

ȅ͗֙ǽȄȀ ǶȄǠǻȂȄǼ ǶǼ ǖϢ ǞǢʨ ȀȄȅǢɝǬȋǢ 

ǧȄ֟ ǸȄ Ǹ ̎ǢȋǼǑ Ǟʨ ȀȄǴȄǼǵǱ ǞǢʨ 

Ǣ̀ȄȋʮǼ ǺȄϡȋǺ ǢȄǩ ǢȋǼ ǻȄ ȀȄȅǢɝȋǬǼ 

ǖǸ͛Ȅǵ ǶȅǼǸǱɝǵ ǢȋǼǑ  

2. Ǣ̀Ȅʮ (Contact ): ȅǼȋǽǼ ǺȄϡȋǺ ȀǔȋǻȄǤ 

ǸȄ ȅǸȅˏ̏ ȁǠǻȂȄ ǖǔǾȋǢ Ǣ̀Ȅʮ ǸǽȄ ȁǻȂǑ ԋʨ 

ʙǴȄǵ ǴǼȋǵǼ Ǣ̀Ȅʮ ǲȄȋǢ: 

o ǵǼǺȄǽ ǠȋǶǵ (NO ): ǻǣǵ ȅǼȋǽ 

ȀȅʆǻȂ ȁǻȂ, Ǣ̀Ȅʮ Ǹ ̎ȁǻȂǑ 

o ǵǼǺȄǽ ȭʴȄǩǮ (NC ): ǻǣǵ ȅǼȋǽ 

ȀȅʆǻȂ ȁǻȂ, Ǣ̀Ȅʮ ӝȋǽ ǻȄǻȂǑ 
 

3. ǢȋǻȂǽ (Coil ): Ǟʨ ȅǼȋǽȋǱ Ǿȅʱ ȀǼǸǼȄȁ 

ǢȋǼ ǞǸǔ ȅǼȋǽ ȀȅʆǻȂ ǢǼȄǼ ǩϢ ȭǺǤȋǵʨǢ 

ȅǷ̷ ȮǱȅǼ ǢȋǼǑ 
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4. ϨȄǧ (Latch ): Ǟʨ ǞǺǵ ǞǢʨ ȀȄȅǢɝǬ ǻȄ 

ǞǢǸȄǼ ȀȅʆǻȂ ȁǠǻȂȄǼ ǶǼ ȅǵȋǩǼ ǖǸ͛Ȅǵ 

ǸǩȄǻȂ ǼȄȋǣ, ǻǱʹǰ ǵȄ ǖϢ ȭǢȄǵ ǘȋǹ̀ ΜȄǼȄ 

ǶȅǼǸȅǱɝǱ ǵȄ ȁǻȂǑ 

 

5. ǬȄǘǺȄǼ (Timer ): ǬȄǘǺȄǼ ȅǼȋǽ ȅȀǤϢȄǽʨ 

ȅǵȅǳɝ͊ ȀǺǻȂ ǶǼ ǞȅʺȅǢǚǬ ǸȄ ͗Ƕ ǢǼȄǼ ǩϢ 

ϤǸϘǱ ȁǻȂǑ Ǟʨ ȀǺǻȂ ȅǹȅ˭Ǣ ǖǶȄȋǼǾǵ 

ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

6. ǢȄǚ̀ȄǼ (Counter ): ǢȄǚ̀ȄǼ ǞǢʨ ǤǵǵȄ 

ǘǚȅǵǬ, ǻȄ ǞǢʨ ȅǵȅǳɝ͊ ȀǔϚǢ ȅȀǤϢȄǽ ǸȄ 

ǘȋǹ̀ ǥǬȋǽ ǞǢʨ ǗǚǬԚǬ ȭǳǻȂǑ 

 

 

7. ͗ȄǼ-ȭǮ̵Ȅ (Star -Delta ): Ǟʨ ǞǢʨ ȅǸȋǾǿ 

ǴǼȋǵǼ ȭǺȄǬǼ ͗ȄǬɝȄǼ ȀȄȅǢɝǬ ǻȄ ȭǺȄǬȋǼǼ 

Ȅ͗ǬɝǗǶ ȀǺȋǻȂ ǢǺ Ȅ͗ʨɝǔ ǢȄȋǼ̀ ϤǸȁȄǼ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

 

Ǟǘ ǴȄǼǰȄͼȅǽ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ֓ǪȋǱ, ʙȅǾʹǰȄǲͫȭǳǼ ȅǼȋǽ ǽȅǩȋǢǼ ʙȄǲȅǺǢ ȅǹȅ˭ ȭǾǣȄȋǵȄ ȁǻȂ, 

ȭǻͼȅǽ PLC  ǖǶȄȋǼǾǵ ʙȅʆǻȂȄǻȂ ʙȋȓȄǩǵȆȓ Ǡ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ ǞǼ ǺȄϡȋǺ ʙȅǾʹǰȄǲͫǼȄ ȅǼȋǽ ǽȅǩǢ 

ǖǶȄȋǼǾǵ ǞǸǔ ȀʪǢ ȀȄȅǢɝǬ ȅǮǩȄǘǵ Ȁ̩ ȋǢɝ ȅǸ͚ȄȅǼǱ ǴȄǼǰȄ ǖǩɝǵ ǢȋǼ, ǻȄ ȮǸԋʅȅǱǢ ǢȄȋǩǼ ȅȀȋǢȄȋǻȂ̑ ǞǸǔ 

ȅǵǻȂ̆ǰ ϤǸ͛ȄǻȂ ϤǸȁȄǼ ǢǼȄ ȁǻȂǑ Ǟǘ ǴȄǼǰȄͼȅǽ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ȮǸԋʅȅǱǢ ȅǵǻȂ̆ǰ ϤǸ͛ȄǻȂ ӝǸǘ 

ͼξΖԛǰɝǑ 

 

(ǣ) ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵȀ֚ȁ ǞǸǔ ǞͼȋǽȄǼ ǢȄǻɝȄǸǽȆǕ 

ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵ ǸǽȋǱ ȭȀǘ ȀǺ͚ ȭǹȐǱ ǞǸǔ ȮǸԋʅȅǱǵ ǚǶȄǳȄǵͼȅǽ ֓ǪȄȋǵȄ ȁǻȂ ǻȄ ǞǢȀȄȋǲ ǢȄǩ ǢȋǼ 

ǞǢʨ ȅǵȅǳɝ͊ ȮǸԋʅȅǱǢ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄǼ ǩϢǑ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ֚ǽ ǚǶȄǳȄǵȀ֚ȁ ǞǸǔ ǞͼȋǽȄǼ ǢȄǻɝȄǸǽȆ: 
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1. ֧ǘȋǧȀ (Switches ): ֧ǘǧ ȁȋǽȄ ǞǢʨ ȀǼǽ ǻ ̆ǻȄ 

ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ ǞǸǔ ȅǸȅˏ̏ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

֧ǘȋǧǼ ǺȄϡȋǺ ǗǺǼȄ ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ 

ǶȄȅǼǑ Ǟʨ ȀȄǴȄǼǰǱ ϥȄԑǻȂȄȅǽ ǸȄ ϖǻȂǔȅʆǻȂǹȄȋǸ 

ǧȄȅǽǱ ȁǻȂǑ 

 

2. ȅǼȋǽ (Relay ): Ǟʨ ǞǢʨ ǘȋǽǢȋʏȄϥȄǤȋǵʨǢ 

֧ǘǧ, ǻȄ ǞǢʨ ȅȀǤϢȄǽ ǸȄ ȅ͗֙ǽȄȀ ǶȄǠǻȂȄǼ ǶǼ 

ǖϢ ǞǢʨ ȀȄȅǢɝǬȋǢ ǧȄ֟ ǸȄ Ǹ ̎ǢȋǼǑ Ǟʨ ȀȄǴȄǼǵǱ 

ǞǢʨ Ǣ̀ȄȋʮǼ ǺȄϡȋǺ ǢȄǩ ǢȋǼ ǻȄ ȀȄȅǢɝȋǬǼ 

ǖǸ͛Ȅǵ ǶȅǼǸǱɝǵ ǢȋǼǑ ȅǼȋǽ ǞǢʨ ȭǨȄǬ ȅȀǤϢȄǽ 

ΜȄǼȄ Ǹȑ ȀȄȅǢɝȋǬ ǶȅǼǸǱɝǵ ǗǵȋǱ ϤǸϘǱ ȁǻȂǑ ǻǣǵ 

ȅǼȋǽǼ ȭǢȄȋǻȂǽ ȀȅʆǻȂ ȁǻȂ, Ǳǣǵ Ǟʨ Ǣ̀ȄʮͼȋǽȄȋǢ 

ӝȋǽ ǸȄ Ǹ ̎ǢȋǼ, Ƿȋǽ ȀȄȅǢɝȋǬǼ ǶȅǼȅ͛ȅǱ ǶȅǼǸȅǱɝǱ 

ȁǻȂǑ 
 

3. ϥȄǤȋǵʨǢ Ǣ̀ȄʮǼ (Magnetic Contactor ): 

Ǟʨ ǞǢʨ ȅǸȋǾǿ ǴǼȋǵǼ ȅǼȋǽ ǻȄ ǚˌʹǺǱȄȀ̩̏ 

ȀȄȅǢɝǬ ȅǵǻȂ̆ǰ ǢǼȋǱ ϤǸϘǱ ȁǻȂ, ȭǻǺǵ ȭǺȄǬȋǼǼ 

Ȅ͗Ǭɝ ǸȄ ͗Ƕ ǢǼȄǼ ǩϢǑ Ǟʨ ǖȋǵǢ ȭǸȅǾ ȮǸԋʅȅǱǢ 

Ǿȅʱ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȀʹǺ ǞǸǔ ȀȄǴȄǼǰǱ ǸǮȂ 

ǻ̆ǶȄȅǱ ǸȄ ȭǺȅǾȋǵ ϤǸϘǱ ȁǻȂǑ 

 

4. ǬȄǘǺȄǼ (Timer ): ǬȄǘǺȄǼ ȅǼȋǽ ȅȀǤϢȄǽʨ ȅǵȅǳɝ͊ 

ȀǺǻȂ ǶǼ Ǟȅȅ̋ǢǚǬ ǸȄ ͗Ƕ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁǻȂǑ 

Ǟʨ ȀǺǻȂ ȅǹȅ˭Ǣ ǖǶȄȋǼǾǵ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȀȄȁȄϦ 

ǢȋǼǑ ǬȄǘǺȄǼ ȅǵȅǳɝ͊ ȀǺǻȂ ǶǼ ǞǢʨ ǢȄǩ Ȁ̩Ȅǳǵ 

ǢȋǼǑ Ǟʨ ǞǢʨ ȅǵȅǳɝ͊ ȀǺǻȂǢȄǽ ǶǼ ȅȀǤϢȄǽ ȭʙǼǰ 

ǸȄ Ǹ ̎ǢȋǼ ȭǳǻȂ, ǻȄ ȅǸȅǹ̏ ȮǸԋʅȅǱǢ ǢȄǻɝʆȋǺǼ ǩϢ 

ȀǺǻȂ ȅǵǻȂ̆ǰ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

 

5. ǢȄǚ̀ȄǼ (Counter ): ǢȄǚ̀ȄǼ ǞǢʨ ǤǵǵȄ ǘǚȅǵǬ, 

ǻȄ ǞǢʨ ȅǵȅǳɝ͊ ȀǔϚǢ ȅȀǤϢȄǽ ǸȄ ǘȋǹ̀ ǥǬȋǽ 

ǞǢʨ ǗǚǬԚǬ ȭǳǻȂǑ ǢȄǚ̀ȄǼ ǞǢʨ ȅǵȅǳɝ͊ ȀǔϚǢ 

ǘȋǹ̀ ǸȄ ȅȀǤϢȄǽ ǥǬȋǽ ǗǚǬԚǬ ȭǳǻȂǑ Ǟʨ 

ȭǻȋǢȄȋǵȄ ǢȄȋǩǼ ԚǵǼȄ֕ȅ˭ ǸȄ ǶȅǼǺȄǰ ǤǰǵȄ ǢǼȋǱ 

ϤǸȁȄǼ ǢǼȄ ȁǻȂ, ȭǻǺǵ ȭǺȄǬǼ ǧȄǽȄȋǵȄǼ ȀǺǻȂǑ 
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6. ǞǽǘȅǮ (LED - Light Emitting Diode ): 

ǞǽǘȅǮ ǞǢʨ ȭǨȄǬ, Ǿȅʱ-ǳ  ́ǗȋǽȄ ǚִȀ ǻȄ 

ȅȀǤϢȄǽ ǸȄ ȅȀȋ͗ȋǺǼ ǖǸ͛Ȅ ȅǵȋǳɝǾ ǢǼȋǱ ϤǸϘǱ 

ȁǻȂǑ Ǟʨ ȀȄǴȄǼǰǱ 'ǖǵ' ǸȄ 'ǖǷ' ǖǸ͛ȄǻȂ ǲȄȋǢ ǞǸǔ 

Ǟʨ Ǟʺȋ̘ȄǼȄǼ ǸȄ ȅǹӮʅǻȂȄǽ ǘȅ̃ȋǢǬǼ ȅȁȋȀȋǸ 

ϤǸϘǱ ȁǻȂǑ 

 

7. ȭǺȄǬǼ (Motor ): 

ȭǺȄǬǼ ȁȋǽȄ ǞǢʨ ǻ ̆ǻȄ ȮǸԋʅȅǱǢ ǾȅʱȋǢ ǤȅǱ ǸȄ 

ǤȅǱǼ ǾȅʱȋǱ οǶȄ̇ȅǼǱ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ ȅǼȋǽ 

ǽȅǩǢ ȀȄȅǢɝȋǬ Ǣȋ˿Ȅǽ ǢǼȄ ȁǻȂ, ǻȄȋǱ ȅǵȅǳɝ͊ ȀǺȋȓ 

ǧȄǽȄȋǵȄ ǸȄ Ǹ ̎ǢǼȄ ǻȄȓǑ Ǟʨ ϖǻȂǔȅʆǻȂ ʙȅʆȓȄȓ 

ϤǸϘǱ ȁǻȂǑ 
 

8. ȭȀ̑Ǽ (Sensors ): 

ȭȀ̑Ǽ ȁȋǽȄ ǞǢʨ ȅǮǹȄǘȀ ǻȄ ǾȄǼȆȅǼǢ ǸȄ 

ǶȅǼȋǸǾǤǱ ǶȅǼǸǱɝǵͼȅǽ (ȭǻǺǵ ǱȄǶǺȄʔȄ, ǧȄǶ, ǸȄ 

ǗʖɝǱȄ) ȀǵȄʱ ǢȋǼ ǞǸǔ ȭȀǘ Ǳϟ ȮǸԋʅȅǱǢ 

ȀǔȋǢǱ ȅȁȋȀȋǸ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬ ȭʙǼǰ ǢȋǼǑ 

ȭȀ̑Ǽͼȅǽ ȅǸȅǹ̏ ȅȀȋ͗ȋǺǼ Ǻȋϡ ǘǵԚǬ ȅȀǤϢȄǽ 

ȭʙǼǰ ǢȋǼ, ǻȄȋǱ ϖǻȂǔȅʆǻȂǹȄȋǸ ȭǢȄǵ ǢȄǩ 

Ȁ̩ȄȅǳǱ ȁȋǱ ǶȄȋǼǑ 
 

 

Ǟǘ ȀǺ͚ ǚǶȄǳȄǵͼȋǽȄ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀǺȅεǱǹȄȋǸ ǢȄǩ ǢȋǼ ǞǸǔ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȮǸԋʅȅǱǢ 

ȅȀȋǢȄȋǻȂ̑ ǞǸǔ ȅǵǻȂ̆ǰ ϤǸ͛ȄǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢȋǼǑ 

 

(Ǥ) ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ ϤȄϚȄǢǼǰǕ 

 

ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ ϤȄϚȄǢǼǰ ǸǽȋǱ, ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǢȄǻɝʆǺ ǞǸǔ ǱȄȋǳǼ ϤǸȁȄǼ Ȁ̩ ȋǢɝ 

ȀʪǢ ȅǸȋ͆ǿǰ ǞǸǔ ϤȄϚȄ ʙǳȄǵ ǢǼȄ ȭǸȄǪȄȋǵȄ ȁǻȂǑ Ǟʨ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵͼȅǽǼ ǢȄǻɝǶ˸ȅǱ, ȭǻǺǵ ȅǼȋǽ, 

Ǣ̀Ȅʮ, ǢȋǻȂǽ, ǬȄǘǺȄǼ, ǢȄǚ̀ȄǼ, ϨȄǧ ǘǱʅȄȅǳ, ǢȆǹȄȋǸ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ǢȄǩ ǢȋǼ ǞǸǔ ȮǸԋʅȅǱǢ ȅȀȋǢȄȋǻȂ̑ 

ȅǵǻȂ̆ǰ ǢǼȋǱ ȀȁȄǻȂǢ ȁǻȂ ǱȄ ȭǸȄǪȄȋǵȄǼ ʙȅʆǻȂȄǑ 

 

Ǟǘ ʙȅʆǻȂȄǼ Ǻȋϡ, ǞǢʨ ȅǵȅǳɝ͊ ǘǵԚǬ ȀǔȋǢȋǱǼ ǺȄϡȋǺ ȅǼȋǽ Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ǶȅǼǸǱɝǵ ȁȓ, ǻȄ ȀȄȅǢɝȋǬǼ ȅǸȅǹ̏ 

ǖǔȋǾ ȅȀǤϢȄǽ ȭʙǼǰ ǸȄ Ǹ̎ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȀǺǻȂ ȅǹȅ˭Ǣ ǖǶȄȋǼǾǵ ǸȄ 

ǤǵǵȄ ǢǼȄ ȁǻȂ, ǞǸǔ ϨȄǧ ǸȄ ͗ȄǼ-ȋǮ̵Ȅ ȀȄȅǢɝȋǬǼ ǺȄϡȋǺ ȭǺȄǬȋǼǼ ǢȄȋǩǼ ǩϢ ȀʪǢ ͗ȄǬɝ-͗ Ƕ ʙȅʆǻȂȄ Ȁ̩ȄȅǳǱ 

ȁǻȂǑ 

 

ȅǼȋǽ ǽȅǩǢ ǖǶȄȋǼǾȋǵǼ ϤȄϚȄ ǢǼȄǼ ǺȄϡȋǺ, ǞǢǩǵ ʙȋǢȐǾǽȆ ǸȄ ȭǬǢȅǵȅǾǻȂȄǵ ȀȄȅǢɝȋǬǼ ȀʪǢ ǢȄǩ, Δʨ 

ǾǵȄɦǢǼǰ ǞǸǔ ǢȄǻɝǢǼȆ ȅǵȓ̆ǰ ϤǸ͛Ȅ ȮǱȅǼ ǢǼȋǱ Ȁ́Ǻ ȁǵ, ǻȄ PLC (Programmable Logic 

Controller) ǖǶȄȋǼǾǵ ʙȅʆȓȄȓ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 
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Relay Logic Circuit Operation Dia gram  

 

 

(ǥ) ȀȄǴȄǼǰ ȅǼȋǽ ǽȅǩǢ ȅǧͥ ǞǸǔ ȭǵȄȋǬǾǵȀ֚ȁǕ 

 

ü ȀȄǴȄǼǰ ȅǼȋǽ ǽȅǩǢ ȅǧͥ ǞǸǔ ȭǵȄȋǬǾǵͼȅǽ PLC  ǖǶȄȋǼǾǵ Ȁ̩ ȅǢɝǱ ȮǸԋʅȅǱǢ ȅȀȋǢȄȋǻȂ̑ ȀȄȅǢɝǬ ǞǸǔ 

ȅǵǻȂ̆ǰ ϤǸ͛ȄǻȂ ϤǸϘǱ ȁȓǑ ȅǵȋǧ ȅǼȋǽ ǽȅǩǢ ȅǧ,ͥ ȭǵȄȋǬǾǵȀ֚ȁ ǞǸǔ ǢȄǻɝȄǸǽȆǼ ǸǰɝǵȄ ȭǳǠȓȄ ȁȋǽȄ: 

 

1. ǵǼǺȄȅǽ ǠȋǶǵ Ǣ̀Ȅʮ (NO Contact ): 

a. ʙǱȆǢ: ȀȄǴȄǼǰǱ ǞǢʨ ǚ̐ȇʱ ȭǼǣȄ, ǻȄ ȅǼȋǽ ȀȅʆǻȂ ǵȄ ǲȄǢȋǽ Ǹ ̎ǲȄȋǢǑ 

b. ȭǵȄȋǬǾǵ: Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ ȅǳȓȄ ǸȄ ȭȀȄǩȄ ȭǼǣȄǼ ǺȄϡȋǺ ȅǧȅͥǱ ǢǼȄ ȁǻȂ, ǻȄ ȀȄȅǢɝȋǬ Ǿȅʱ ʙǸȄȋȁǼ 

ǩϢ Ǹ ̎ȁȋǱ ǶȄȋǼ ǻǣǵ ȅǼȋǽ ȀȅʆǻȂ ȁǻȂǑ 

c. ǷȄǔǾǵ: ȅǼȋǽ ǻȅǳ ȀȅʆǻȂ ǵȄ ǲȄȋǢ, ǱȋǸ Ǟǘ Ǣ̀Ȅʮʨ ȭǣȄǽȄ ǲȄǢȋǸ ǞǸǔ ȭǢȄǵ ȅȀǤϢȄǽ ǸȄ ȅǸԋʅִ ʙǸȄȁ 

ǶȄȋǸ ǵȄǑ ȅǢβ ȅǼȋǽ ȀȅʆǻȂ ȁȋǽ, Ǟʨ Ǹ ̎ȁȋǻȂ ǻȄȋǸ ǞǸǔ ȅȀǤϢȄǽ ʙǸȄȅȁǱ ȁȋǸǑ 

 

2. ǵǼǺȄȅǽ ȭʴȄǩǮ Ǣ̀Ȅʮ (NC Contact ): 

a. ʙǱȆǢ: ǞǢʨ Ǹ ̎ȭǼǣȄ, ǻȄ ȅǼȋǽ ȀȅʆǻȂ ǵȄ ǲȄǢȋǽ ȭǣȄǽȄ ǲȄȋǢǑ 

b. ȭǵȄȋǬǾǵ: Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ ȭǼǣȄ ǻȄ Ǹ ̎ǲȄȋǢ, ǞǸǔ ȀȄȅǢɝȋǬ ʙǸȄȁ ǥȋǬ ǻǱʹǰ ǵȄ ȅǼȋǽ ȀȅʆǻȂ ȁǻȂǑ 

c. ǷȄǔǾǵ: ȅǼȋǽ ǻȅǳ ȀȅʆǻȂ ȁǻȂ, Ǟǘ Ǣ̀Ȅʮʨ ӝȋǽ ǻȄȋǸ, Ƿȋǽ ȀȄȅǢɝǬʨ Ǹ ̎ȁȋȓ ǻȄȋǸǑ ȀȄǴȄǼǰǱ Ǟʨ 

ȭǢȄȋǵȄ ǖǸ͛Ȅ ǸȄ ȅȀȋ͗ȋǺǼ ȅ͛ȅǱ ȭǧǢ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁǻȂǑ 

 

3. ȅǼȋǽ Ǣȋȓǽ (Relay Coil ): 

a. ʙǱȆǢ: ǞǢʨ ǗǻȂǱȄǢȄǼ ȅȀνǽ ǻȄ ǞǢʨ ʹ˦ǽȆ ǸȄ ȭǢȄȋǻȂǽ ʙǳǾɝǵ ǢȋǼǑ 

b. ȭǵȄȋǬǾǵ: Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ ǗǻȂǱȄǢȄǼ ȅǧȋͥǼ Ǻȋϡ ǞǢʨ ʹ˦ǽȆ ǸȄ ȭǢȄȋǻȂǽ ȅȁȋȀȋǸ ȅǧȅͥǱ ǢǼȄ 

ȁȓǑ 
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c. ǷȄǔǾǵ: ȅǼȋǽ Ǣȋȓǽ ǞǢʨ ǾȅʱǼ ǚִȀ ǻȄ ȅȀǤϢȄǽ ǸȄ ǸȄȅȁʅǢ ǘȋǽǢȅʏǢ Ǿȅʱ ϤǸȁȄǼ ǢȋǼ ȅǼȋǽ 

Ǣ̀ȄʮͼȅǽȋǢ ǶȅǼǸȅǱɝǱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǼ ǢȄǩ ǢȋǼǑ 

 

4. ǬȄǘǺȄǼ (Timer ): 

a. ʙǱȆǢ: Ǟʨ ǞǢʨ ȅȀνǽ ȅȁȋȀȋǸ ȀȄǴȄǼǰǱ ǥȅȑǼ ǗǢȄȋǼ ǚǶ͛ȄǶǵ ǢǼȄ ȁȓǑ 

b. ȭǵȄȋǬǾǵ: ǬȄǘǺȄȋǼǼ ǩϢ ȀȄǴȄǼǰǱ ǞǢʨ ǥȅȑǼ ʙǱȆǢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

c. ǷȄǔǾǵ: ǬȄǘǺȄǼ ǞǢʨ ȅǵȅǳɝ͊ ȀǺǻȂ ǶǼ ȅȀǤϢȄǽ ȀǼǸǼȄȁ ǢǼȋǱ ϤǸϘǱ ȁȓ, ǻȄ ȀȄȅǢɝȋǬ ȅǸȅǹ̏ 

ȅȀȋ͗ǺȋǢ ȀǺȓȅǹȅ˭ǢǹȄȋǸ ȅǵǻȂ̆ǰ ǢǼȋǱ ȀȁȄǻȂǢǑ ǞǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ȀǺȓ ȅǸǽν ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

 

5. ǢȄǚ̀ȄǼ (Counter ): 

a. ʙǱȆǢ: Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ ǤǵǵȄ ǘǚȅǵǬ ȅȁȋȀȋǸ ȅǧȅͥǱ ȁȓ ǞǸǔ Ǟʨ ȅǸȅǹ̏ ȀǔϚȄ ǸȄ ǘȋǹ̀ ǤǵǵȄ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

b. ȭǵȄȋǬǾǵ: ǢȄǚ̀ȄǼ ȀȄǴȄǼǰǱ ǞǢʨ ȅȀνǽ ȅȁȋȀȋǸ ȀǔϚȄǼ ȅȀȅǼȋǩǼ ǺȄϡȋǺ ȅǧȅͥǱ ȁȓ, ǻȄ ȭǢȄǵ ǘȋǹ̀ 

ǸȄ ǤǵǵȄ Ȁ̩ ̏ȁǠȓȄǼ ǶȋǼ ǗǚǬԚǬ ȭǳȓǑ 

c. ǷȄǔǾǵ: ǢȄǚ̀ȄǼʨ ȭǢȄǵǠ ȅǵȅǳɝ͊ ȀǔϚǢ ȅȀǤϢȄȋǽǼ ȅǹȅ˭ȋǱ ǢȄǩ ǢȋǼ ǞǸǔ ȅǸȅǹ̏ ʙȅʆȓȄ ǤǵǵȄ 

ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

6. ϥȄǤȋǵʨǢ Ǣ̀ȄʮǼ (Magnetic Contactor ): 

a. ʙǱȆǢ: ȀȄǴȄǼǰǱ ǞǢʨ ȭȀǽǷ-Ǣȋ˿Ȅǽ ȀȄȅǢɝǬ ȅȁȋȀȋǸ ǞǢʨ ǸǮȂ ǗǻȂǱȄǢȄǼ ȅȀνǽ ϤǸȁȄǼ ǢǼȄ ȁǻȂǑ 

b. ȭǵȄȋǬǾǵ: Ǟʨ ȀȄǴȄǼǰǱ ǞǢʨ Ǹȑ ǗǻȂǱȄǢȄǼ ȅǼȋǽ ȅȀνǽ ȅȁȋȀȋǸ ȅǧȅͥǱ ǢǼȄ ȁǻȂǑ 

c. ǷȄǔǾǵ: Ǟʨ ǚ  ̩ǾȅʱǼ ȀȄȅǢɝǬ ȅǵǻȂ̆ǰ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓ, ȭǻǺǵ ȭǺȄǬǼ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǑ ȅǼȋǽ 

ǽȅǩǢ ȀȄȅǢɝȋǬǼ Ǻȋϡ Ǟʨ ȅǸȋǾǿǱ ȭǺȄǬȋǼǼ Ȅ͗Ǭɝ Ǡ ͗Ƕ ǖǶȄȋǼǾȋǵ ϤǸϘǱ ȁȓǑ 

 

7. ȭǺȄǬǼ (Motor ): 

a. ʙǱȆǢ: ȭǺȄǬǼʨǼ ʙǱȆǢ ȀȄǴȄǼǰǱ ǞǢʨ ֕˭ȄǢȄǼ ȅǧȋͥǼ Ǻȋϡ ǲȄȋǢ, ǻȄǼ ȀȄȋǲ ǞǢʨ ǖ  ́ǞǸǔ Ǔ֨ǧ 

ǲȄȋǢǑ 

b. ȭǵȄȋǬǾǵ: ȭǺȄǬȋǼǼ ʙǱȆǢ ȀȄǴȄǼǰǱ ǞǢʨ ȅȀȅǽȅ̂ǢȄǽ ǸȄ ֕˭ȄǢȄǼ ȅǧȋͥǼ Ǻȋϡ ǲȄȋǢ, ǻȄ ȭǼȄȋǬʨǔ 

ǖǔȋǾǼ ȅǧͥ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓǑ 

c. ǷȄǔǾǵ: ȭǺȄǬǼ ȁȋǽȄ ǞǺǵ ǞǢʨ ǻ ̆ǻȄ ȮǸԋʅȅǱǢ ǾȅʱȋǢ ǤȅǱǼ ǾȅʱȋǱ οǶȄ̇Ǽ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ 

PLC  ȀȄȅǢɝȋǬ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄ ȁȓǑ 

 

Ǟǘ ȅǼȋǽ ǽȅǩǢ ȅǧͥ ǞǸǔ ȭǵȄȋǬǾǵͼȅǽǼ ǺȄϡȋǺ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǢȄǩ Ǡ ǱȄȋǳǼ ǢȄǻɝȄǸǽȆ Ȁȁȋǩ ֓ȋǪ ȭǵǠǻȂȄ 

ǻȄǻȂ, ǞǸǔ PLC ǖǶȄȋǼǾȋǵ Ǟʨ ǢȄǻɝǢǼȆ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

 

(Ǧ) PLC/PLC ǖǶȄȋǼǾǵ ʙȅʆȓȄȓ ȅǼȋǽ ǽȅǩȋǢǼ ʙȋȓȄǤǕ  

 

ȅǼȋǽ ǽȅǩȋǢǼ ʙȋǻȂȄǤ PLC (Programmable Logic Controller) ȅȀȋ͗ȋǺ ӝǸǘ ͼξΖԛǰɝ, ȅǸȋǾǿ ǢȋǼ 

ȭǻǣȄȋǵ ʙȅʆǻȂȄǼ ȅǵǻȂ̆ǰ, ϖǻȂǔȅʆǻȂǱȄ ǞǸǔ ȅȀȋǢȄȋǻȂ̑ Ǣȋ˿Ȅǽ ǢǼȄ ʙȋǻȂȄǩǵǑ ȀȄʨɝȅǷȋǢǬ ȭǢȄȋȀɝ ȅǼȋǽ ǽȅǩȋǢǼ 

ϤǸȁȄǼ ȅǾǣȄȋǵȄ ȁȓ, ǻȄȋǱ ʙȅǾʹǰȄǲͫǼȄ ȮǸԋʅȅǱǢ ȅȀȋǢȄȋǻȂ̑ ȀȄȅǢɝǬ ǞǸǔ ȅǵǻȂ̆ǰ ϤǸ͛Ȅͼȅǽ ǢȄǻɝǢǼȆǹȄȋǸ ǶȅǼǧȄǽǵȄ 

ǢǼȋǱ ǶȄȋǼǑ 
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1. ȅǼȋǽ ǽȅǩȋǢǼ ֗ȅǺǢȄ: 

ȅǼȋǽ ǽȅǩǢ PLC  ȭʙȄʈȄȅǺǔ ǞǼ Ǻȋϡ ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ǞǢʨ ȅǵȅǳɝ͊ ȀȄȅǢɝǬ ǸȄ ȅȀȋ͗ȋǺǼ ǢȄȋǩǼ ʙȅʆǻȂȄ 

ȀʪǢǹȄȋǸ ȅǵǻȂȅ̆Ǳ ȁȓǑ ǚǳȄȁǼǰϖοǶ, ȭǺȄǬǼ ǧȄǽǵȄ, ͗ ȄǬɝ ǞǸǔ ͗Ƕ ǷȄǔǾǵ, ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ϤǸȁȄǼ, 

ǞǸǔ ǷǼǠȓȄǮɝ/ȅǼǹȄȀɝ Ǣȋ˿ȄǽǑ 

2. ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ȅǵǻȂ̆ǰ: 

ȅǼȋǽ ǽȅǩȋǢǼ ǺȄϡȋǺ, ȀȄȅǢɝǬ ȅǮǩȄǘǵ ǞǸǔ ȅǵǻȂ̆ǰ ǗǼǠ Ȁȁǩ ǞǸǔ ǢȄǻɝǢǼ ȁǻȂǑ ʙȅǾʹǰȄǲͫǼȄ ȭǾȋǣ ȅǢǹȄȋǸ 

ȅǼȋǽ Ǣ̀Ȅʮ, ȭǢȄȋǻȂǽ, ǬȄǘǺȄǼ, ǞǸǔ ǢȄǚ̀ȄǼ ϤǸȁȄǼ ǢȋǼ ȅȀȋ͗ȋǺǼ ǢȄǻɝʆǺ ǶȅǼǧȄǽǵȄ ǢǼȄ ǻȄǻȂǑ 

3. PLC  ʙȅʆǻȂȄ Ǣȋ˿Ȅǽ: 

PLC  ȅȀȋ͗ȋǺ ȅǼȋǽ ǽȅǩǢ ʙȋǻȂȄǤ ǢȋǼ, ǗǺǼȄ ȅȀȋ͗ȋǺǼ ȅǸȅǹ̏ ǚǶȄǳȄǵ (ȭǻǺǵ ȭǺȄǬǼ, ȭȀ̑Ǽ, ֧ ǘǧ) ȅǵǻȂ̆ǰ 

ǢǼȋǱ ǶȄȅǼǑ Ǟʨ ϖǻȂǔȅʆǻȂ ʙȅʆǻȂȄ ǞǸǔ ȅȀȋǢȄȋǻȂ̑ ȅǵǻȂ̆ȋǰǼ ǩϢ ϤǸϘǱ ȁǻȂ, ǻȄ ȅǸȅǹ̏ ȅǾ̼ ǞǸǔ ȮǸԋʅȅǱǢ 

ϤǸ͛ȄǻȂ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

4. ʙȄӜȅǱǢ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ϤǸ͛ȄǶǵȄ: 

ȅǼȋǽ ǽȅǩȋǢǼ ǺȄϡȋǺ, ǗǺǼȄ PLC  ǞǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȅȀǤϢȄǽͼȋǽȄȋǢ ֜  ɦǢǼȋǱ ǶȄȅǼ, ǻȄ ȅǸȅǹ̏ 

ȭȀ̑Ǽ, ֧ ǘǧ, ǞǸǔ ϥȄԑǻȂȄǽ Ǣȋ˿Ȅǽ ȅǮǹȄǘȋȀǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ǖǸ͛Ȅ ȭǧǢ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

5. ʏȄǸǽςʨǔ ǞǸǔ ǮȄǻȂȄǤǵȅ͗Ǣ: 

ȅǼȋǽ ǽȅǩȋǢǼ ϤǸȁȄǼ ȭǾǣȄǼ ǺȄϡȋǺ, ʙȅǾʹǰȄǲͫǼȄ ǘȋǽǢȅʏǢʅȄǽ ȀȄȅǢɝȋǬ Δʨ ǸȄ ȀǺϬȄ ȅǧȅͥǱ ǢǼȋǱ ȀʹǺ 

ȁǻȂ, ǻȄ PLC  ȅȀȋ͗ȋǺ ȭʙȄʈȄȅǺǔ ǞǸǔ ǖǶȄȋǼǾǵ ʙȅʆǻȂȄȋǱ ͼξΖԛǰɝǑ 

 

ǞǹȄȋǸ, ȀȄʨɝȅǷȋǢǬ ȭǢȄȋȀɝ ȅǼȋǽ ǽȅǩȋǢǼ ʙȋǻȂȄǤ ʙȅǾʹǰȄǲͫȭǳǼ PLC  ǖǶȄȋǼǾǵ ʙȅʆǻȂȄ Ǡ ȮǸԋʅȅǱǢ ȅȀȋ͗ȋǺǼ 

ǢȄǻɝʆǺ ȀʪǢǹȄȋǸ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȀȁȄǻȂǢ ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self -check ) ƙ Ț.ș 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

1. ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǴȄǼǰȄͼȅǽ ǢȆ ǢȆ? 

2. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ʙǴȄǵ ǚǶȄǳȄǵ ǢȆ ǢȆ? 

3. ȅǼȋǽ Ǣ̀ȄȋʮǼ ǢȄǻɝȄǸǽȆ ǢȆ? 

4. ȭǢȄȋǻȂǽ ǢȆ ǢȄǩ ǢȋǼ? 

5. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝǬ ȅǢǹȄȋǸ ǢȄǩ ǢȋǼ? 

6. ȅǼȋǽ ǽȅǩȋǢǼ ǩϢ ȀȄǴȄǼǰǱ ǢȆ ǢȆ ȭǵȄȋǬǾǵ ϤǸȁȄǼ ȁǻȂ? 

7. ǵǼǺȄȅǽ ǠȋǶǵ (NO) Ǣ̀ȄȋʮǼ ʙǱȆǢ ǢȆ? 

8. ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) Ǣ̀ȄȋʮǼ ʙǱȆǢ ǢȆ? 

9. ȅǼȋǽ ǽȅǩǢ PLC ǖǶȄȋǼǾǵ ʙȅʆǻȂȄǻȂ ǢȆǹȄȋǸ ϤǸȁȄǼ ȁǻȂ? 

10. ȅǼȋǽ ǽȅǩȋǢǼ ǺȄϡȋǺ ȭǺȄǬǼ ȅǵǻȂ̆ǰ ȅǢǹȄȋǸ ȁǻȂ? 

11. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǢȆǹȄȋǸ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬ ʙȋǻȂȄǤ ǢǼȄ ȁǻȂ? 

12. ȅǼȋǽ ǽȅǩȋǢǼ ǖʅȄȅ̘ȋǢǾǵ ǢȆ ǢȆ ȅǾȋ̼ ϤǸϘǱ ȁǻȂ? 

 

 

 

ǚ˭ǼǶʔ (Answer Key ) ƙ Ț.ș 

 

1. ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǴȄǼǰȄͼȅǽ ǢȆ ǢȆ? 

ǚ˭Ǽ: ȅǼȋǽ, Ǣ̀Ȅʮ, ȭǢȄȋǻȂǽ, ǬȄǘǺȄǼ, ǢȄǚ̀ȄǼ, ϨȄǧ ǘǱʅȄȅǳ ȅǼȋǽ ǽȅǩȋǢǼ ȭǺȐȅǽǢ ǚǶȄǳȄǵǑ 

 

2. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ʙǴȄǵ ǚǶȄǳȄǵ ǢȆ ǢȆ? 

ǚ˭Ǽ: ȅǼȋǽ, Ǣ̀Ȅʮ, ȭǢȄȋǻȂǽ, ǬȄǘǺȄǼ, ǢȄǚ̀ȄǼ, ϨȄǧǑ 

 

3. ȅǼȋǽ Ǣ̀ȄȋʮǼ ǢȄǻɝȄǸǽȆ ǢȆ? 

ǚ˭Ǽ: ȅǼȋǽ Ǣ̀Ȅʮ ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ̎ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁǻȂ, ǻȄǼ ǺȄϡȋǺ ȅȀǤϢȄǽ ȭʙǼǰ ǸȄ Ǹ̎ ǢǼȄ ȁǻȂǑ 

 

4. ȭǢȄȋǻȂǽ ǢȆ ǢȄǩ ǢȋǼ? 

ǚ˭Ǽ: ȭǢȄȋǻȂǽ ȅǼȋǽȋǱ Ǿȅʱ ȀǼǸǼȄȁ ǢȋǼ ǞǸǔ ȅǼȋǽ Ǣ̀Ȅʮ ȀȅʆǻȂ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

5. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝǬ ȅǢǹȄȋǸ ǢȄǩ ǢȋǼ? 

ǚ˭Ǽ: ǘǵԚǬ ȅȀǤϢȄȋǽǼ ǺȄϡȋǺ ȅǼȋǽ Ǣ̀Ȅʮ ȀȅʆǻȂ ȁǻȂ, ǻȄ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȅȁǱ ǢȋǼ ǞǸǔ ǗǚǬԚǬ ȅǮǹȄǘȀ 

(ȋǻǺǵ ȭǺȄǬǼ ǸȄ ϨȄ̩) ǧȄ֟ ǸȄ Ǹ̎ ȁǻȂǑ 

 

6. ȅǼȋǽ ǽȅǩȋǢǼ ǩϢ ȀȄǴȄǼǰǱ ǢȆ ǢȆ ȭǵȄȋǬǾǵ ϤǸȁȄǼ ȁǻȂ? 

ǚ˭Ǽ: ǵǼǺȄȅǽ ǠȋǶǵ (NO) Ǣ̀Ȅʮ, ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) Ǣ̀Ȅʮ, ȅǼȋǽ Ǣ Coil, ǬȄǘǺȄǼ, ǢȄǚ̀ȄǼ ǘǱʅȄȅǳǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

7. ǵǼǺȄȅǽ ǠȋǶǵ (NO) Ǣ̀ȄȋʮǼ ʙǱȆǢ ǢȆ? 

ǚ˭Ǽ: ǞǢʨ ȭȀȄǩȄ ȭǼǣȄ, ǻȄ ȅǼȋǽ ȀȅʆǻȂ ȁȋǽ Ǹ̎ ȁǻȂǑ 

 

8. ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) Ǣ̀ȄȋʮǼ ʙǱȆǢ ǢȆ? 

ǚ˭Ǽ: ǞǢʨ Ǹ̎ ȭǼǣȄ, ǻȄ ȅǼȋǽ ȀȅʆǻȂ ȁȋǽ ȭǣȄȋǽǑ 

 

9. ȅǼȋǽ ǽȅǩǢ PLC ǖǶȄȋǼǾǵ ʙȅʆǻȂȄǻȂ ǢȆǹȄȋǸ ϤǸȁȄǼ ȁǻȂ? 

ǚ˭Ǽ: ȅǼȋǽ ǽȅǩǢ PLC ȀȄȅǢɝȋǬ ȅȀȋǢȄȋǻȂ̑ Ǣȋ˿Ȅǽ, ǬȄǘȅǺǔ ǞǸǔ ǢȄǚȅ̀ǔ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁǻȂ, ȭǻǺǵ 

ȭǺȄǬǼ ǧȄǽǵȄ ǞǸǔ ͗ȄǬɝ-͗ Ƕ ǖǶȄȋǼǾǵǑ 

 

10. ȅǼȋǽ ǽȅǩȋǢǼ ǺȄϡȋǺ ȭǺȄǬǼ ȅǵǻȂ̆ǰ ȅǢǹȄȋǸ ȁǻȂ? 

ǚ˭Ǽ: ȅǼȋǽ ǽȅǩǢ ϤǸȁȄǼ ǢȋǼ, ȭǺȄǬǼ ǧȄ֟ ǸȄ Ǹ̎ ǢǼȄǼ ǩϢ ȅǵȅǳɝ͊ ȅȀǤϢȄǽ ǞǸǔ Ǣȋ˿Ȅǽ ȀȄȅǢɝǬ ϤǸȁȄǼ ǢǼȄ 

ȁǻȂǑ 

 

11. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ǢȆǹȄȋǸ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬ ʙȋǻȂȄǤ ǢǼȄ ȁǻȂ? 

ǚ˭Ǽ: ǬȄǘǺȄǼ ȅȀǤϢȄȋǽǼ ǩϢ ȅǸǽν ȮǱȅǼ ǢȋǼ ǞǸǔ ǢȄǚ̀ȄǼ ǘȋǹ̀ ǤǵǵȄ ǢǼȋǱ ϤǸϘǱ ȁǻȂ, ǻȄ ʙȅʆǻȂȄǼ 

ȅǵǻȂ̆ȋǰ ȀȄȁȄϦ ǢȋǼǑ 

 

12. ȅǼȋǽ ǽȅǩȋǢǼ ǖʅȄȅ̘ȋǢǾǵ ǢȆ ǢȆ ȅǾȋ̼ ϤǸϘǱ ȁǻȂ? 

ǚ˭Ǽ: ȅǼȋǽ ǽȅǩǢ ȀȄǴȄǼǰǱ ǚִǶȄǳǵ, ǖȋǬȄȋǺǾǵ, ǞǸǔ ȅȀȋ͗Ǻ Ǣȋ˿ȄȋǽǼ ǩϢ ϤǸϘǱ ȁǻȂ, ȭǻǺǵ ȭǺȄǬǼ 

Ǣȋ˿Ȅǽ, ǽȄǘǬ Ǣȋ˿Ȅǽ, ǞǸǔ ǬȄǘȅǺǔ ȅȀȋ͗ǺǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǬȄ ͔ȅǾǬ (Task Sheet ) ƙ Ț.ș 

 

ǢȄȋǩǼ ǸǰɝǵȄ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵȀ֚ȁ ǾǵȄʱ ǢǼȄ 

ǢȄȋǩǼ ǺȄǵǳ̃ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵȀ֚ȁ ǾǵȄʱ ǢǼȄ Ǡ ȭǽȋǸǽ ǢǼȄ ȁȋǸ   

ǢȄȋǩǼ 

ǴȄǶȀ֚ȁ/Ƕ˸ȅǱ 

ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵȀ֚ȁ Ȁǔʈȁ ǢξǵǑ 

ǚʱ ǚǶȄǳȄǵȀ֚ȁ ȭǬȅǸȋǽǼ ǚǶǼ ǗǽȄǳȄǹȄȋǸ ǼȄӝǵǑ 

ʙȅǱʨ ǚǶȄǳȄǵ ǵȄȋǺǼ ȭǽȋǸǽ ȀȁǢȄȋǼ ǱȄȅǽǢȄ ȮǱȅǼ Ǣξǵ Ǡ ϤǸȁȄǼ ȅǽӝǵǑ 

ʙȅǱʨ ǚǶȄǳȄǵ ǵȄǺ Ǡ ϤǸȁȄȭǼǼ ǱȄȅǽǢȄ ȮǱȅǼ ǢξǵǑ 

ǚǶȄǳȄǵȀ֚ȁ ԚǵǼȄȓ ǩǺȄ ȅǳǵǑ 

ǢȄȋǩǼ ǩȄȓǤȄ ǶȅǼ͈ȄǼ ǢξǵǑ   

ʙ̈́Ǖ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǚǶȄǳȄǵȀ֚ȋȁǼ ǵȄǺ Ǡ ϤǸȁȄǼ ȅǽӝǵ Ǒ  

 

ǵȄǺ  

ϤǸȁȄǼ   

 

ǵȄǺ  

ϤǸȁȄǼ   

 

ǵȄǺ  

ϤǸȁȄǼ   
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

 

ǵȄǺ  

ϤǸȁȄǼ   
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ǩǸ ȅǾǬ (Job Sheet) ƙ Ț.ș 

 

ǩȋǸǼ ǵȄǺǕ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ ϤȄϚȄ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ʙϊȅǱ: 

a. ȀȄȅǢɝȋǬǼ ǘǵԚǬ Ǡ ǗǚǬԚǬ ǚǶȄǳȄǵͼȅǽ ȭǻǺǵ ֧ǘǧ, Ǣ̀Ȅʮ, ȭǢȄȋǻȂǽ, ǬȄǘǺȄǼ, ǢȄǚ̀ȄǼ ǞǸǔ ȭǺȄǬǼ 

ʙϊǱ ǢξǵǑ 

b. ȀȄȅǢɝȋǬǼ ȀʪǢ ȀǔȋǻȄȋǤǼ ǩϢ ȅǼȋǽ Ǣ̀Ȅʮ Ǡ ȭǢȄȋǻȂǽ ʪǢǹȄȋǸ ǸȀȄǵǑ 

2. ʙǲȋǺ ǘǵԚǬ ȭǧǢ ǢǼȄ: 

a. Start ǞǸǔ Stop ֧ǘȋǧǼ ǖǸ͛Ȅǵ ǶǼȆʹȄ ǢξǵǑ Start ֧ǘǧ ǻȅǳ ǧȄǶȄ ȁǻȂ, ǱȋǸ ȅǼȋǽ Ǣ Coil 

ȀȅʆǻȂ ȁȋǸǑ 

b. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢξǵǑ 

3. ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ: 

a. ȀȄȅǢɝǬ ǧȄ֟ ǢǼȄǼ ǩϢ ȅǼȋǽ Ǣ Coil ȀȅʆǻȂ ȁȋǸ ǞǸǔ ȅǼȋǽ Ǣ̀ȄʮͼȋǽȄ Ǹ̎ ȁȋǸ, ǻȄ ȭǺȄǬǼ ǧȄǽȄȋǵȄǼ 

ǩϢ Ǿȅʱ ȀǼǸǼȄȁ ǢǼȋǸǑ 

b. ȭǺȄǬǼ ǧȄ֟ ȁǠǻȂȄǼ ǶǼ, ȅȀȋ͗ȋǺǼ ǗǚǬԚǬ (ȋǻǺǵ ȭǺȄǬǼ ǧȄ֟ ǸȄ ϨȄ̩ ǗȋǽȄȅǢǱ) ǶǼȆʹȄ ǢξǵǑ 

4. ǗǚǬԚǬ ǢȄǻɝʆǺ ǶǼȆ́Ȅ: 

a. ȭǺȄǬǼ ȀʪǢǹȄȋǸ ǧȄ֟ ȁȋǻȂȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ Ǣξǵ ǞǸǔ ǗǚǬԚǬ ǽȄǘǬ ǸȄ ȅȀǤϢȄǽ ȭǧǢ ǢξǵǑ 

b. ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǻɝȋǸ́ǰ ǢξǵǑ 

5. ǖǶȄȋǼǾǵ ǶǻɝȄȋǽȄǧǵȄ: 

a. ȀȄȅǢɝȋǬǼ ȀǢǽ ǖǔǾ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢξǵǑ 

b. ȭǢȄȋǵȄ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȅǳȋǽ, ȀȄȅǢɝǬ Ǹ̎ Ǣξǵ ǞǸǔ Ȁǔȅ͆͊ ǖǔǾͼȋǽȄǼ Δʨ ȅǧȅͥǱ ǢξǵǑ 

 

ȀǱǢǱɝȄǕ  

V ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȀȄȅǢɝȋǬǼ ȀǢǽ ǚǶȄǳȄǵ ǹȄȋǽȄǹȄȋǸ ȭǧǢ ǢξǵǑ 

V ȀȄȅǢɝȋǬ ȭǢȄȋǵȄ ǼǢǺ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ǲȄǢȋǽ ǢȄǩ ςξ ǢǼȋǸǵ ǵȄǑ 

V ȀȄȅǢɝȋǬ ǢȄǩ ǢǼȄǼ ȀǺǻȂ, ȅǼȋǽ ǞǸǔ ǖϢȄϢ ǚǶȄǳȄǵͼȋǽȄȋǱ ǖȅǱȅǼɦ ǧȄǶ ǸȄ ȮǸԋʅȅǱǢ ȭǽȄǮ ǵȄ ȅǳǵǑ 

V ȀʪǢǹȄȋǸ ȀǔȋǻȄǤ ȅǵȅ́Ǳ ǵȄ ȁȋǽ ȀȄȅǢɝǬ ǧȄ֟ ǢǼȋǸǵ ǵȄǑ 

V ǻȅǳ ȀȄȅǢɝȋǬǼ ȭǻȋǢȄȋǵȄ ǖǔȋǾ ǚ˭ȄǶ ֕ȅ˸ ǶȄǻȂ, ǱȄִ́ ȅǰǢǹȄȋǸ ȀȄȅǢɝǬ Ǹ̎ Ǣξǵ ǞǸǔ ԚǵǼȄǻȂ ǶȅǼǳǾɝǵ ǢξǵǑ 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet) ƙ Ț.ș 

 

ǩȋǸǼ ǵȄǺǕ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬǼ ǖǶȄȋǼǾǵ ϤȄϚȄ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ - ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

2. ֧ǼʹȄ ǧǾǺȄ - ȭǧȄȋǣǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

3. ǖȅʿ ֧ǼʹȄ ȭǶȄǾȄǢ - ǖȅʿ ӱǓȅǢ ȭǲȋǢ ֧Ǽ́ȄǑ 

4. ǼȄǸȄǼ ֓Ǭ - ǩǽ ǸȄ Ǘʖɝ ǶȅǼȋǸȋǾ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢǼȋǱǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. ǺȄȅ̵ȅǺǬȄǼ - ȀȄȅǢɝȋǬǼ ȮǸԋʅȅǱǢ ǺȄǵ ǶȅǼǺȄǶ ǢǼȋǱǑ 

2. Ӌ ʑȄǘǹȄǼ - Ǣ̀Ȅʮ Ǡ ǖϢȄϢ ǚǶȄǳȄǵ ȭȀǬ ǢǼȋǱǑ 

3. ǠϦȂȄǼ ǢȄǬȄ ǞǸǔ ȀǔȋǻȄǤ ǻ̆ - ǱȄǼ ȀǔȋǻȄǤ ǞǸǔ ȅǸȅˏ̏ǱȄǼ ǩϢǑ 

4. ȅǮȅǩǬȄǽ ǬȄǘǺȄǼ ǞǸǔ ǢȄǚ̀ȄǼ - ȀǺǻȂ ǞǸǔ ǤǵǵȄ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȋǱǑ 

5. ȭǺȄǬǼ ǞǸǔ ֧ǘǧ - ȭǺȄǬǼ ǧȄǽȄȋǵȄǼ ǩϢǑ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ȅǼȋǽ Ǣ̀Ȅʮ - ȀȄȅǢɝȋǬǼ ǧȄ֟/Ǹ̎ ǖǸ͛Ȅǵ ǶȅǼǧȄǽǵȄ ǢǼȄǼ ǩϢǑ 

2. ȭǢȄȋǻȂǽ - ȅǼȋǽ Ǣ̀Ȅʮ ȀȅʆǻȂ ǢǼȄǼ ǩϢǑ 

3. ֧ǘǧ (Start/Stop) - ǘǵԚǬ ȅǵǻȂ̆ǰ ǢǼȋǱǑ 

4. ȭǺȄǬǼ - ǗǚǬԚǬ ǢǺɝ Ȁ̩ Ȅǳǵ ǢǼȋǱǑ 

5. ȅǸԋʅִ ǢʅȄǸǽ - ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ ͛ȄǶǵ ǢǼȋǱǑ 

 

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 

 

 

Diagram: Operation of Relay Logic Circuits  
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet)  ƙ Ț.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Content s): 

ü ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀȀ֚ȁ 

ü ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ƕ˸ȅǱȀ֚ȁ ǖԑȀǼǰ 

ü Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄ 

ü ֓ȅǽǻȂȄǵ ǽȅǩǢ ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢǼȄ 

ü Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘǵ ǖԑǻȄǻȂȆ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ǖǶȄȋǼǬ ǢǼȄ 

ü ǻȄȅ̆Ǣ ֧ǘǧͼȅǽ ǖǶȄȋǼǾȭǵǼ ǗȋǤ ǞǸǔ ǶȋǼ ǶȅǼǳǾɝǵ ǞǸǔ ǶǼȆ́ȄǢǼǰ  

 

(Ǣ) ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀȀ֚ȁǕ 

ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀ ǸǽȋǱ ǞǺǵ ǻ̆ ǸȄ ȅǮǹȄǘȀȋǢ ȭǸȄǪȄȓ ǻȄ ȭǢȄȋǵȄ ȮǸԋʅȅǱǢ ȀȄȅǢɝȋǬǼ ȀǔȋǻȄǤ ǸȄ ȅǸȅˏ Ǳ̏Ȅ 

(ǖǵ/ǖǷ) Ȁ̩Ȅǳǵ ǢǼȄǼ ǩϢ ǻȄȅ̆Ǣ ǚǶȄǳȄǵ ǸȄ ȭǺǢȄȅǵǢʅȄǽ ǚǶǢǼǰ ϤǸȁȄǼ ǢȋǼǑ Ǟǘ ȅǮǹȄǘȀͼȅǽ ȀȄǴȄǼǰǱ 

ϥȄԑǻȂȄȅǽ ǸȄ ϖǻȂǔȅʆǻȂǹȄȋǸ ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ̎ ǢǼȋǱ ϤǸϘǱ ȁȓ ǞǸǔ ȅǸȅǹ̏ ǴǼȋǰǼ ȅȀȋ͗Ǻ ǸȄ ǻ̆ǶȄȅǱ ȅǵȓ̆ǰ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȋȀǼ ǴǼǵ: 

 

1. ϥȄǤȋǵʨǢ Ǣ̀ȄʮǼ (Magnetic Contactor):  

o Ǟʨ ǞǢʨ ǘȋǽǢȋʏȄϥȄǤȋǵʨǢ ȅǮǹȄǘȀ ǻȄ ȅǼȋǽ 

Ǣ̀ȄȋʮǼ ǺȋǱȄ ǢȄǩ ǢȋǼ, ǱȋǸ Ǟʨ ǚ  ̩

ʹǺǱȄȀ̩̏ ȀȄȅǢɝǬͼȋǽȄ ȅǵǻȂ̆ǰ ǢǼȋǱ ϤǸϘǱ 

ȁǻȂǑ 

o ǷȄǔǾǵ: Ǟʨ ϖǻȂǔȅʆǻȂǹȄȋǸ ȭǺȄǬǼ ǸȄ ǖϢ ȭǢȄȋǵȄ 

ǻ ̆ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

  

2. ǲȄǺɝȄǽ ǠǹȄǼȋǽȄǮ ȅǼȋǽ (Thermal Overload 

Relay):  

o Ǟʨ ǞǢʨ ǻȄȅ̆Ǣ ȅǮǹȄǘȀ ǻȄ ȭǺȄǬȋǼǼ ǖȅǱȅǼʱ 

ǱȄǶǺȄʔȄ ȀǵȄʱ ǢȋǼ ǞǸǔ ȅǵȅǳɝ͊ ǱȄǶǺȄʔȄǼ ǚǶȋǼ 

ȭǶȐǓǨȄȋǽ ȭǺȄǬǼȋǢ Ǹ ̎ǢȋǼ ȭǳǻȂǑ 

o ǷȄǔǾǵ: Ǟʨ ȭǺȄǬȋǼǼ ǖȅǱȅǼʱ ǤǼǺ ȁǠǻȂȄ ȭǼȄǴ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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3. ǞǻȂȄǼ ȭʛǢ ֧ǘǧ (Ai r Break Switch):  

o Ǟʨ ǞǢʨ ֧ǘǧ ǻȄ ǸǮȂ ȅǸԋʅִ ȀȄȅǢɝȋǬ ϤǸϘǱ ȁǻȂ 

ǞǸǔ ȀȄǴȄǼǰǱ ǶȄǠǻȂȄǼ ʏȄ̑ȅǺǾǵ ǽȄǘǵ ǸȄ 

ȀȄǸȋ͗Ǿȋǵ ϤǸϘǱ ȁǻȂǑ 

o ǷȄǔǾǵ: Ǟʨ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ 

ϤǸȁȄǼ ȁǻȂ, ȭǻǺǵ ȀȄȅǢɝǬ ȅʏǶ ǸȄ ȀȄȅǢɝǬ Ǹ ̎ǢǼȄǑ 

 

4. ȅǽǹȄǼ ֧ǘǧ (Lever Switch):  

o Ǟʨ ǞǢʨ ȭǺǢȄȅǵǢʅȄǽ ֧ǘǧ ǻȄ ȅǽǹȄǼ ǸȄ ǸȄȅȁʅǢ 

ǾȅʱǼ ǺȄϡȋǺ ǢȄǩ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ ȭǨȄǬ 

ǻ̆ǶȄȅǱ ǸȄ ȭǺȅǾȋǵ ϤǸϘǱ ȁǻȂǑ 

o ǷȄǔǾǵ: ǻȄȅ̆Ǣ Ǘȋ̋ȄǽȋǵǼ ǺȄϡȋǺ ֧ǘǧʨ Ǹ ̎ǸȄ 

ǧȄ֟ ǢǼȄ ȁǻȂǑ 

 

 

5. ԚǾ ǸȄǬǵ ֧ǘǧ (Push Button Switch):  

o Ǟʨ ǞǢʨ ȀȄǴȄǼǰ ǻȄȅ̆Ǣ ֧ǘǧ ǻȄ ǞǢʨ ȭǸȄǱȄǺ 

ǧȄǶȄǼ ǺȄϡȋǺ ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ ϤǸϘǱ 

ȁǻȂǑ 

o ǷȄǔǾǵ: Ǟʨ ȀȄǴȄǼǰǱ ȀȄȅǢɝǬ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ 

ϥȄԑǻȂȄȅǽ ϤǸȁȄǼ ǢǼȄ ȁǻȂǑ 

 

 

ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȋȀǼ ǖǶȄȋǼǾǵ: 

ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬ ϤǸϘǱ ȁǻȂ, ȭǻǣȄȋǵ ǱȄǼȄ ȅǵȅǳɝ͊ ǶȅǼȅ͛ȅǱȋǱ (ȭǻǺǵ ȭǬ̩ȄȋǼǧȄǼ 

֕ȅ˸, ȭǽȄǮ ǶȅǼǸǱɝǵ) ȀȄȅǢɝȋǬǼ ǢȄǻɝʆǺ ȅǵȓ̆ǰ ǢȋǼǑ ǻǣǵ ǘǵԚǬ ȀǔȋǢǱ ǶȄǠȓȄ ǻȄȓ, Ǟǘ ȅǮǹȄǘȀͼȅǽ ǱȄȋǳǼ 

Ǣ̀Ȅʮ Ǹ ̎ǸȄ ӝȋǽ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȅȁǱ ǸȄ Ǹ ̎ǢȋǼǑ 

 

(ǣ) ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ƕ˸ȅǱ ǖԑȀǼǰǕ 

ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ƕ˸ȅǱ ǖԑȀǼǰ ǸǽȋǱ ȭǸȄǪȄȋǵȄ ȁȋˏ ȭǻ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȄǼ 

ǩϢ ȅǵȅǳɝ͊ ʙȅʆǻȂȄ Ǡ ǶǳȋʹǶ ǖԑȀǼǰ ǢǼȄ ȁǻȂǑ Ǟǘ ǶǳȋʹǶͼȅǽ ǻ̆ǶȄȅǱ ǸȄ ȅȀȋ͗ȋǺǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ 

ǶȄǾȄǶȄȅǾ ȅǵ֖ɝǽ ǞǸǔ ǢȄǻɝǢǼȆ ǖǶȄȋǼǾǵ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

 

ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ Ƕ˸ȅǱ: 

1. ֧ǘȅǧǔ ȅǮǹȄǘȋȀǼ ʙϊȅǱ: 

o ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀ (ȭǻǺǵ ԚǾ ǸȄǬǵ, ȅǽǹȄǼ ֧ǘǧ, ǢʅȄǺ ֧ǘǧ ǘǱʅȄȅǳ) ʙϊǱ Ǣξǵ ǞǸǔ ȭȀͼȅǽǼ 

Ǣ̀Ȅʮ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ ȁȋǻȂȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

o ȅǮǹȄǘȀͼȅǽǼ ʙȅǱʨ ֧ǘǧ ǸȄ Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ȀʪǢǹȄȋǸ ȭǧǢ Ǣξǵ, ȭǻǺǵ, ǵǼǺȄȅǽ ǠȋǶǵ (NO) ǸȄ 

ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) Ǣ̀Ȅʮ ʪǢǹȄȋǸ ǢǵȅǷǤȄǼ ǢǼȄ ȁȋǻȂȋǨ ȅǢǵȄǑ 
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2. ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ǧȄ֟: 

o ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ, ǘǵԚǬ ȀǔȋǢǱ ǸȄ ȅȀȋ͗ȋǺǼ ǾǱɝͼȋǽȄ ǻȄǧȄǘ ǢξǵǑ 

ǚǳȄȁǼǰϖοǶ, ԚǾ ǸȄǬǵ ֧ǘǧ ǧȄǶȋǽ ǸȄ Ȅ͗Ǭɝ ֧ǘǧ ǖǵ ǢǼȋǽ Ǣ̀Ȅʮ ȀȅʆǻȂ ȁȋǸǑ 

o ȅǮǹȄǘȋȀǼ ǖǸ͛Ȅǵ ǸȄ ǖϢȄϢ ǢȄȋǩǼ ǾǱɝͼȅǽ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅȀȋ͗Ǻ ǧȄ֟ ǢξǵǑ 

3. ǖǶȄȋǼǾǵ ǶǻɝȋǸ́ǰ: 

o ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ ǧǽȄǢȄǽȆǵ ȀǺȋǻȂ ȅǼȋǽ Ǣ̀Ȅʮ, ȭǺȄǬǼ, ֧ ǘȅǧǔ ȅǮǹȄǘȋȀǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ 

ǶǻɝȋǸ́ǰ ǢξǵǑ 

o ȀʪǢǹȄȋǸ ǢȄǩ ǵȄ ǢǼȋǽ ǸȄ ȭǢȄȋǵȄ Δʨ ȭǳǣȄ ȅǳȋǽ ΚǱ ȅȀȋ͗Ǻ Ǹ ̎Ǣξǵ ǞǸǔ ǶǼǸǱͫ ǶǳȋʹǶ ȅǵǵǑ 

4. ǖǶȄȋǼǾǵ ȭǾǿ ǢǼȄ: 

o ǻǣǵ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ȭǾǿ ȁȋǻȂ ǻȄȋǸ, Ǳǣǵ ȅȀȋ͗Ǻ Ǹ ̎Ǣξǵ ǞǸǔ ȀǺ͚ ȅǮǹȄǘȀͼȅǽǼ ǖǸ͛Ȅǵ ǸȄ 

Ǣ̀Ȅʮ ȀʪǢǹȄȋǸ Ǹ ̎ȁȋǻȂȋǨ ȅǢǵȄ ǱȄ ȭǧǢ ǢξǵǑ 

o ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽǼ ֧ǼʹȄǼ ǩϢ ǽǢǗǚǬ/ϜȄǤǗǚǬ (LOTO ) Ƕ˸ȅǱ ϤǸȁȄǼ ǢξǵǑ 

5. ȅǵǼȄǶ˭Ȅ Ƕ˸ȅǱ ǖԑȀǼǰ: 

o ȅȀȋ͗ȋǺǼ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ǶȅǼǧȄǽǵȄ ǢǼȄǼ ȀǺǻȂ ȀǸȀǺǻȂ ȀʪǢ PPE (Personal 

Protective Equipment) ϤǸȁȄǼ ǢξǵǑ 

o ȭǢȄȋǵȄ Δʨ ǸȄ ȅǵǼȄǶ˭ȄǼ ӱǓȅǢ ǲȄǢȋǽ, ǱȄִʹȅǰǢǹȄȋǸ ǚǶ֜ʱ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ʈȁǰ ǢξǵǑ 

 

Mechanical Switching Operation Steps  

 

 

ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ: 

¶ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ǧǽȄǢȄȋǽ ǚǶ֜ʱ PPE ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ, ȭǻǺǵ ˁȄǹȀ, ǧǾǺȄ, ȭȀǷʨ ς, 

ǘǱʅȄȅǳǑ 

¶ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ςξ ǸȄ ȭǾǿ ǢǼȄǼ ǗȋǤ, ȅȀȋ͗Ǻ ǸȄ ȀȄȅǢɝȋǬ ȭǢȄȋǵȄ Ǿȅʱ ǸȄ ȅǸԋʅִ ʙǸȄȁ ȭǵǘ ǱȄ 

ȅǵȅ́Ǳ ǢξǵǑ 

 

(Ǥ) Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄǕ 

 

Ǣ̀Ȅʮ ȭ͗ǬȄȀ ǸǽȋǱ ȭǸȄǪȄȋǵȄ ȁǻȂ, ȭǢȄȋǵȄ ȅǼȋǽ ǸȄ ֧ǘȋǧǼ Ǣ̀ȄȋʮǼ ǸǱɝǺȄǵ ǖǸ͛Ȅ, ǖǲɝȄִ Ǣ̀Ȅʮʨ ȭǣȄǽȄ (Open ) 

ǵȄ Ǹ ̎(Closed ) ǗȋǨǑ 

¶ ǵǼǺȄȅǽ ǠȋǶǵ (NO) Ǣ̀Ȅʮ: Ǟʨ ȀȄǴȄǼǰǱ ȭǣȄǽȄ ǖǸ͛ȄǻȂ ǲȄȋǢ ǞǸǔ ȭǢǸǽ ȅǼȋǽ ǸȄ ֧ǘǧ ȀȅʆǻȂ ȁȋǽ Ǹ ̎

ȁǻȂǑ 

¶ ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) Ǣ̀Ȅʮ: Ǟʨ ȀȄǴȄǼǰǱ Ǹ ̎ǖǸ͛ȄǻȂ ǲȄȋǢ ǞǸǔ ȅǼȋǽ ǸȄ ֧ǘǧ ȀȅʆǻȂ ȁȋǽ ӝȋǽ ǻȄǻȂǑ 

 



93 

ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄ ȁǻȂ, ǻȄȋǱ ȅǵȅ́Ǳ ǢǼȄ ǻȄǻȂ ȭǻ Ǣ̀Ȅʮ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ ȀȄȅǢɝȋǬ ȅǸԋʅִ ʙǸȄȁ ǸȄ 

ȅȀǤϢȄǽ ȀʪǢǹȄȋǸ ǧȄȅǽǱ ȁȋˏ ȅǢǵȄǑ 

 

Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄǼ Ƕ˸ȅǱ: 

 

1. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬ ǢǼȄ: 

o ʙǲȋǺ ǺȄȅ̵ȅǺǬȄǼʨ ȀʪǢ ǺȄȋǶ ȭȀǬ Ǣξǵ (ȭǻǺǵ, ȅǮȅȀ ȭǹȄȋ̵ǩ, ǖʅȄȅ̩ǻȂȄǼ, ȭǼȅǩ͗ʅȄ̑ ǸȄ 

Ǣȅ̀ȅǵǚʨ ȭǺȄǮ) ǻȄ Ǣ̀Ȅʮ ȭ͗ǬȄȀ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ʙȋǻȂȄǩǵǑ 

2. Ǣ̀ȄȋʮǼ ǶǼȆʹȄ: 

o Ǣ̀ȄȋʮǼ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȅǶǵͼȅǽǼ Ǻȋϡ ǺȄȅ̵ȅǺǬȄǼ ȀǔȋǻȄǤ ǢξǵǑ 

o ǻȅǳ Ǣ̀Ȅʮʨ ǵǼǺȄȅǽ ǠȋǶǵ (NO) ǲȄȋǢ, ǱȋǸ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋǻȂ ǶǼȆ́Ȅ ǢǼȄǼ ȀǺǻȂ ȭǢȄǵ ȅȀǤϢȄǽ 

ǸȄ ȅǸԋʅִ ʙǸȄȅȁǱ ȁȋǸ ǵȄ, ǻȅǳ ǵȄ ȅǼȋǽ ȀȅʆǻȂ ȁǻȂǑ 

o ǻȅǳ Ǣ̀Ȅʮʨ ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) ǲȄȋǢ, ǱȋǸ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋǻȂ ǶǼȆʹȄ ǢǼȄǼ ȀǺǻȂ ȅǢӫ ȅȀǤϢȄǽ 

ǸȄ ȅǸԋʅִ ʙǸȄȅȁǱ ǲȄǢȋǸ, ǻǱʹǰ ǵȄ ȅǼȋǽ ȀȅʆǻȂ ȁǻȂǑ 

3. Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ȭǧǢ ǢǼȄ: 

o ȅǼȋǽ ȀȅʆǻȂ ȁȋǽ, Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ǶȅǼǸȅǱɝǱ ȁȋǸǑ ǺȄȅ̵ȅǺǬȄǼ ΜȄǼȄ ǶǼȆʹȄǼ ȀǺǻȂ Ǣ̀Ȅʮ Ǹ ̎ǸȄ 

ȭǣȄǽȄ ǲȄǢȄǼ ǶȅǼȅ͛ȅǱ ȅǧȅͥǱ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ǟʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

4. ǷǽȄǷǽ ȅǸȋ͆ǿǰ: 

o ǻȅǳ ǺȄȅ̵ȅǺǬȄǼ ȀʪǢ ǷǽȄǷǽ ȭǳǣȄǻȂ (ȭǻǺǵ, Ǣ̀Ȅʮ ǠȋǶǵ ǸȄ ȭʴȄǩǮ), ǱȄȁȋǽ Ǣ̀Ȅʮ ʪǢǹȄȋǸ ǢȄǩ 

ǢǼȋǨǑ 

o ǻȅǳ ȭǢȄǵ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȭǳǻȂ, ȭǻǺǵ Ǣ̀Ȅȋʮ ȅǸԋʅִ ʙǸȄȁ ǵȄ ȁǠǻȂȄ ǸȄ ǖȅǱȅǼʱ ʙǸȄȁ, ǱȋǸ ȅǼȋǽ 

ǸȄ Ǣ̀Ȅȋʮ ȀǺϬȄ ǲȄǢȋǱ ǶȄȋǼ ǞǸǔ ǱȄ ȭǺǼȄǺǱ ǢǼȋǱ ȁȋǸǑ 

 

Ǟǘ Ƕ˸ȅǱ ǖԑȀǼǰ ǢȋǼ, ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬ Ǣ̀ȄȋʮǼ ȀʪǢ ǢȄǻɝȄǸǽȆ ǻȄǧȄǘ ǢǼȄ Ȁ̭Ǹ 

ȁȓ, ǻȄ PLC  ǖǶȄȋǼǾǵ ʙȅʆǻȂȄǻȂ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 
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Contact Status T est Procedure using M ultimeter  

 

 

 

(ǥ) ֓ȅǽȓȄǵ ǽȅǩǢ ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢǼȄǕ 

֓ȅǽȓȄǵ ǽȅǩǢ ǖǶȄȋǼǾǵȀ (Boolean logic operations ), ȭǻǺǵ - AND, OR, NAND, NOR, 

XOR, ǞǸǔ XNOR ǞǼ ǸǰɝǵȄ ȅǵȋǧ ȭǳǠȓȄ ȁȋǽȄǑ Ǟǘ ǖǶȄȋǼǾǵͼȋǽȄ PLC ǖǶȄȋǼǾǵ ǞǸǔ ȅǼȋǽ ǽȅǩǢ ȀȄȅǢɝȋǬ 

ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ȅǸȅǹ̏ ȅȀǤϢȄǽ ǸȄ Ǣ̀ȄȋʮǼ ǺȄϡȋǺ ȅȀȋ͗ȋǺǼ ȅǵȓ̆ǰ ǢǼȄ ȁȓǑ 

 

ș. AND ǖǶȄȋǼǾǵ (AND Operation ): 

¶ ǸǰɝǵȄ: AND ǖǶȄȋǼǾǵʨ ǞǢʨ ǤȄȅǰȅǱǢ ǽȅǩǢ ǖǶȄȋǼǾǵ ȭǻǣȄȋǵ ԋʨ ǘǵԚȋǬǼ ǗǚǬԚǬ ȭǢǸǽ Ǳǣǵǘ 

ȀǱʅ (1) ȁȋǸ ǻǣǵ ȀǺ͚ ǘǵԚǬ ȅȀǤϢȄǽ ȀǱʅ (1) ȁȋǸǑ 

¶ ȅȀǵϜȄʺ: A AND B  

¶ ǚǳȄȁǼǰ: ԋʨ Ǣ̀Ȅʮ ǻȅǳ ǞǢȀȄȋǲ ǧȄǶȄ ȁȓ, ǱȋǸ ǗǚǬԚǬ ǧȄ֟ ȁȋǸǑ ǻȅǳ ǞǢʨ Ǣ̀ȄʮǠ ǵȄ ǧȄǶȄȋǵȄ ȁȓ, 

ǗǚǬԚǬ Ǹ̎ ǲȄǢȋǸǑ 

A B A AND B  

0 0 0 

0 1 0 

1 0 0 

1 1 1 
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Ț. OR ǖǶȄȋǼǾǵ (OR Operation ): 

¶ ǸǰɝǵȄ: OR ǖǶȄȋǼǾǵʨ ǞǢʨ ǽȅǩǢ ǖǶȄȋǼǾǵ ȭǻǣȄȋǵ ԋʨ ǘǵԚȋǬǼ ǗǚǬԚǬ ȀǱʅ (1) ȁȋǸ ǻȅǳ ȭǢȄȋǵȄ 

ǞǢʨ ǘǵԚǬ ȀǱʅ (1) ȁȓǑ 

¶ ȅȀǵϜȄʺ: A OR B 

¶ ǚǳȄȁǼǰ: ԋʨ ֧ǘȋǧǼ Ǻȋϡ ǞǢʨǠ ǧȄǶȄȋǵȄ ǲȄǢȋǽ ȀȄȅǢɝǬ ǧȄ֟ ȁȋǸǑ ǻȅǳ ԋʨ ֧ǘǧǘ ǧȄǶȄȋǵȄ ǵȄ ǲȄȋǢ, Ǳǣǵ 

ȀȄȅǢɝǬ Ǹ̎ ǲȄǢȋǸǑ 

A B A OR B 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

ț. NAND  ǖǶȄȋǼǾǵ (NAND Operation): 

¶ ǸǰɝǵȄ: NAND  ǖǶȄȋǼǾǵʨ AND ǖǶȄȋǼǾȋǵǼ ȅǸǶǼȆǱǑ ǞǣȄȋǵ ǘǵԚǬ ԋʨ ȀǱʅ (1) ǵȄ ȁȋǽ ǗǚǬԚǬ 

ȀǱʅ (1) ȁȓ, ǱȋǸ AND ǖǶȄȋǼǾǵ ǖԑǻȄȓȆ ȀǱʅ (1) ȁȋǽ ǗǚǬԚǬ ȅǺϟȄ (0) ȁȓǑ 

¶ ȅȀǵϜȄʺ: A NAND B = NOT (A AND B)  

¶ ǚǳȄȁǼǰ: ԋʨ Ǣ̀Ȅʮ ǞǢȀȄȋǲ ǧȄǶȄ ǵȄ ǲȄǢȋǽ ǗǚǬԚǬ ǧȄ֟ ȁȋǸǑ 

A B A NAND B  

0 0 1 

0 1 1 

1 0 1 

1 1 0 

 

Ȝ. NOR ǖǶȄȋǼǾǵ (NOR Operation ): 

¶ ǸǰɝǵȄ: NOR ǖǶȄȋǼǾǵʨ OR ǖǶȄȋǼǾȋǵǼ ȅǸǶǼȆǱǑ Ǟʨ Ǳǣǵ ȀǱʅ (1) ȁȋǸ ǻǣǵ ǚǹȓ ǘǵԚǬ ȅǺϟȄ 

(0) ǲȄǢȋǸ, ǞǸǔ ǖϢǲȄȓ ȅǺϟȄ (0) ȁȋǸǑ 

¶ ȅȀǵϜȄʺ: A NOR B = NOT (A OR B)  

¶ ǚǳȄȁǼǰ: ԋʨ ֧ǘǧ ǻȅǳ ǞǢȀȄȋǲ ǧȄǶȄȋǵȄ ǵȄ ǲȄȋǢ, Ǳǣǵ ǗǚǬԚǬ ȀǱʅ (1) ȁȋǸǑ 

A B A NOR B  

0 0 1 

0 1 0 

1 0 0 

1 1 0 

 

ȝ. XOR ǖǶȄȋǼǾǵ (XOR Operation ): 

¶ ǸǰɝǵȄ: XOR (Exclusive OR)  ǖǶȄȋǼǾǵʨ Ǳǣǵ ȀǱʅ (1) ȁȋǸ ǻǣǵ ԋʨ ǘǵԚȋǬǼ Ǻȋϡ ǞǢʨ ǘǵԚǬ 

ȀǱʅ (1) ǞǸǔ ǖϢʨ ȅǺϟȄ (0) ǲȄǢȋǸǑ 

¶ ȅȀǵϜȄʺ: A XOR B  
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¶ ǚǳȄȁǼǰ: ԋʨ ֧ǘǧ ǻȅǳ ǞǢȀȄȋǲ ǧȄǶȄȋǵȄ ǲȄȋǢ, ǱȋǸ ǗǚǬԚǬ ȅǺϟȄ (0) ȁȋǸǑ ǱȋǸ ǻȅǳ ǞǢʨ ֧ǘǧ 

ǧȄǶȄȋǵȄ ǲȄȋǢ, ǗǚǬԚǬ ȀǱʅ (1) ȁȋǸǑ 

A B A XOR B  

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 

Ȟ. XNOR ǖǶȄȋǼǾǵ (XNOR Operation ): 

¶ ǸǰɝǵȄ: XNOR (Exclusive NOR)  ǖǶȄȋǼǾǵʨ XOR ǖǶȄȋǼǾȋǵǼ ȅǸǶǼȆǱǑ Ǟʨ Ǳǣǵ ȀǱʅ (1) 

ȁȋǸ ǻǣǵ ԋʨ ǘǵԚǬ ǞǢǘ ǲȄǢȋǸ (ǖǲǸȄ ԋʨ ǘǵԚǬǘ ȀǱʅ (1) ǸȄ ԋʨ ǘǵԚǬǘ ȅǺϟȄ (0) ǲȄǢȋǸ)Ǒ 

¶ ȅȀǵϜȄʺ: A XNOR B = NOT (A XOR B)  

¶ ǚǳȄȁǼǰ: ԋʨ ֧ǘǧ ǞǢȀȄȋǲ ǧȄǶȄȋǵȄ ǸȄ ǵȄ ǧȄǶȄȋǵȄ ȁȋǽ ǗǚǬԚǬ ȀǱʅ (1) ȁȋǸǑ ǖϢǲȄȓ ǗǚǬԚǬ ȅǺϟȄ 

(0) ȁȋǸǑ 

A B A XNOR B  

0 0 1 

0 1 0 

1 0 0 

1 1 1 

 

PLC  ǖǶȄȋǼǾȋǵ Boolean Logic -ǞǼ ʙȋǻȂȄǤ: 

PLC ǖǶȄȋǼǾȋǵ Boolean  ǽȅǩǢ ϤǸϘǱ ȁȓ ǻȄȋǱ ȅǼȋǽ Ǣ̀Ȅʮ, ֧ǘǧ, ǬȄǘǺȄǼ, ǞǸǔ ǢȄǚ̀ȄǼȋǢ ȅǵǻȂ̆ǰ ǢǼȄ 

ǻȄǻȂǑ Ǟǘ ǖǶȄȋǼǾǵͼȅǽǼ ǺȄϡȋǺ ǞǢʨ ȅǵȅǳɝ͊ ǾǱɝ ǸȄ ȅȀǤϢȄȋǽǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ǗǚǬԚǬ ȅǵǻȂ̆ǰ ǢǼȄ ȁǻȂ, ǻȄ 

ǞǢʨ ʙȅʆȓȄ ǸȄ ǻ̆ǶȄȅǱǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

(Ǧ) Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘǵ ǖԑǻȄǻȂȆ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ǖǶȄȋǼǬ ǢǼȄǕ 

 

֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘǵ ǖԑǻȄȓȆ ǖǶȄȋǼǬ ǢǼȄ ǸǽȋǱ ȭǸȄǪȄȋǵȄ ȁȋˏ ȭǻ, ǻȄȅ̆Ǣ ֧ǘȅǧǔ 

ȅǮǹȄǘȀͼȋǽȄ, ȭǻǺǵ- ȅǼȋǽ, Ǣ̀ȄʮǼ, ԚǾ ǸȄǬǵ ֧ǘǧ ǘǱʅȄȅǳ, ȭȀͼȅǽǼ ǢȄǩ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺǼ ȅǵǴɝȄȅǼǱ ȅǮǩȄǘǵ ǞǸǔ 

ȭʙȄʈȄǺ ǖԑǻȄȓȆ Ȁ̩ȄȅǳǱ ȁȓǑ PLC  ȅȀȋ͗ȋǺ Ǟǘ ֧ ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ǢȄǻɝʆǺ ȀʪǢǹȄȋǸ ǧȄǽȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

֧ǘȅǧǔ ȅǮǹȄǘȋȀǼ ǖǶȄȋǼǾǵ Ƕ˸ȅǱ: 

1. Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘǵ ǖԑǻȄȓȆ ֧ǘȅǧǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: 

o ʙǲȋǺ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺǼ ȅǮǩȄǘȋǵ ȭǢȄǵ ֧ǘȅǧǔ ȅǮǹȄǘȀ (ȭǻǺǵ ȅǼȋǽ, Ǣ̀ȄʮǼ, ǬȄǘǺȄǼ, ǢȄǚ̀ȄǼ) 

ʙȋȓȄǩǵ ǱȄ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ Ǟǘ ȅǮǹȄǘȀͼȋǽȄ ȭȀǘ ǖԑǻȄȓȆ ǢǵȅǷǤȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ȅȀȋ͗ȋǺǼ 

ǧȄȅȁǳȄ ԛǰɝ ȁȓǑ 
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2. ȅǼȋǽ ǞǸǔ Ǣ̀ȄʮǼ ǖǶȄȋǼǾǵ: 

o ȅǼȋǽ ǞǸǔ Ǣ̀ȄʮǼ ϤǸϘǱ ȁȓ ǞǢʨ ʙȅʆȓȄ ǸȄ ǻ̆ǶȄȅǱ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǼ ǩϢǑ Ǟͼȅǽ ȀȄǴȄǼǰǱ PLC  

ΜȄǼȄ Ǣȋ˿Ȅǽ ǢǼȄ ȁȓǑ ȅǮǩȄǘǵ ǖԑǻȄȓȆ, ȅǼȋǽ Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ (ǞǵǠ ǖǲǸȄ ǞǵȅȀ) ǢǵȅǷǤȄǼ ǢǼȄ ȁȓ 

ǞǸǔ PLC  ȭʙȄʈȄȋǺǼ ǺȄϡȋǺ ǞȀǸ Ǣ̀Ȅʮ ȅǵǻȂȅ̆Ǳ ȁȓǑ 

3. ԚǾ ǸȄǬǵ ֧ǘǧ ϤǸȁȄǼ: 

o ԚǾ ǸȄǬǵ ֧ǘǧͼȋǽȄ ȀȄǴȄǼǰǱ ϥȄԑȓȄȅǽ ǶȅǼǧȄǽǵȄ ǢǼȄ ȁȓ, ȭǻǺǵ Ȅ͗Ǭɝ ǸȄ ͗Ƕ ֧ǘǧǑ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ 

ȅǮǩȄǘȋǵ, Ǟǘ ֧ǘǧͼȋǽȄ ȅǵȅǳɝ͊ ȀǺȓ ǸȄ ǖǸ͛Ȅȓ ȅȀȋ͗Ǻ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

4. ϖȓǔȅʆȓ ֧ǘȅǧǔ: 

o Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘȋǵ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ϖȓǔȅʆȓǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁȓ, ȭǻǺǵ ǬȄǘǺȄǼ ǸȄ 

ǢȄǚ̀ȄǼ ϤǸȁȄǼ ǢȋǼ ȅǵȅǳɝ͊ ȀǺȓ ǶȋǼ ȭǢȄǵ ȅȀȋ͗ȋǺǼ ǖǶȄȋǼǾǵ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȄǑ 

5. ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ: 

o ֧ǘȅǧǔ ȅǮǹȄǘȀͼȋǽȄ ǻǣǵ ȅȀȋ͗Ǻ ȅǮǩȄǘȋǵǼ ǗǠǱȄȓ ǶȅǼǧȄȅǽǱ ȁȓ, Ǳǣǵ ȀʪǢ ֧ǼʹȄ ϤǸ͛Ȅ ʈȁǰ 

ǢǼȄ ȁȓǑ ȭǻǺǵ, ǠǹȄǼȋǽȄǮ ȅǼȋǽ ϤǸȁȄǼ ǢȋǼ ȭǺȄǬǼ ǸȄ ǻ̆ǶȄȅǱǼ ǖȅǱȅǼʱ ǤǼǺ ȁǠȓȄ ʙȅǱȋǼȄǴ ǢǼȄ 

ȁȓǑ 

6. ǖǶȄȋǼǾǵ ǺȅǵǬȅǼǔ ǞǸǔ ǶǼȆʹȄ: 

o ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽǼ ǢȄǻɝ́ǺǱȄ ǺȅǵǬǼ ǢǼȄ ȁȓ ǞǸǔ ȭȀͼȅǽ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȄ 

ȁȓǑ Ǟǘ ǶǼȆʹȄ ȅǵǴɝȄȅǼǱ ȅȀȋ͗ȋǺǼ ȅǮǩȄǘȋǵǼ ȀȄȋǲ Ȁ̍ȅǱԛǰɝ ȁǠȓȄ ǚȅǧǱǑ 

 

Operat ion of Switching Devices - Motor Control Guide  

 

 

 

 

 



98 

ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

PLC ǖǶȄȋǼǾǵ ǞǸǔ ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀ: 

PLC  ȅȀȋ͗ȋǺ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺǼ ȅǮǩȄǘǵ ǖԑǻȄȓȆ ǶȅǼǧȄȅǽǱ ȁȓ, ǻȄȋǱ ǞǢʨ ȅǵȅǳɝ͊ ǢȄǩ ǸȄ 

ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩ ̏ȁȓǑ ȅǼȋǽ, Ǣ̀ȄʮǼ, ֧ ǘǧ, ǬȄǘǺȄǼ, ǞǸǔ ǢȄǚ̀ȄǼ ǘǱʅȄȅǳ ȅȀȋ͗ȋǺǼ ǗǚǬԚǬ ȅǵȓ̆ǰ ǢǼȋǱ 

ϤǸϘǱ ȁȓ, ǞǸǔ Ǟǘ ȅǮǹȄǘȀͼȅǽǼ ǢȄǩ ȅȀȋ͗ȋǺǼ ȅǮǩȄǘǵ ǞǸǔ ȭʙȄʈȄȋǺǼ ǺȄϡȋǺ ǶȅǼǧȄȅǽǱ ȁȓǑ 

 

(ǧ) ǻȄȅ̆Ǣ ֧ǘǧͼȅǽ ǖǶȄȋǼǾȭǵǼ ǗȋǤ ǞǸǔ ǶȋǼ ǶȅǼǳǾɝǵ ǞǸǔ ǶǼȆ́ȄǕ 

ǻȄȅ̆Ǣ ֧ǘǧͼȅǽ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ ǞǸǔ ǶȋǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǶȅǼǳǾɝǵ ǞǸǔ ǶǼȆʹȄ 

ǢǼȋǱ ȁȓǑ ǻȄȅ̆Ǣ ֧ǘǧ (ȭǻǺǵ- ԚǾ ǸȄǬǵ, Ǣ̀ȄʮǼ, ȅǽǹȄǼ ֧ǘǧ, ǘǱʅȄȅǳ) ϤǸȁȄȋǼǼ ǗȋǤ ǞǸǔ ǶȋǼ ȭȀͼȅǽǼ 

ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǶǼȆʹȄ ǢǼȄ ȁȋȓ ǲȄȋǢǑ 

 

ǻȄȅ̆Ǣ ֧ǘǧ ǶȅǼǳǾɝǵ ǞǸǔ ǶǼȆ́Ȅ ǢǼȄǼ Ƕ˸ȅǱ: 

1. ǖǶȄȋǼǾǵ ǗȋǤ ֧ǘǧ ǶȅǼǳǾɝǵ: 

o ʙǲȋǺ ֧ǘǧʨǼ ǾȄǼȆȅǼǢ ǖǸ͛Ȅ ȭǧǢ ǢǼȄ ȁǻȂǑ Ǟʨ ȭǢȄǵ ǴǼȋǵǼ ȭǺǢȄȅǵǢʅȄǽ ǸȄ ȮǸԋʅȅǱǢ ʹȅǱǼ 

ȅǾǢȄǼ ȭǱȄ ǵǻȂ? 

o ֧ǘȋǧǼ Ǣ̀Ȅʮ ǖǸ͛Ȅǵ (ǵǼǺȄȅǽ ǠȋǶǵ ǸȄ ǵǼǺȄȅǽ ȭʴȄǩǮ) ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ȁȋǻȂȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ 

ǢǼȄ ȁǻȂǑ 

o ֧ǘȋǧǼ ǱȄȋǼǼ ȀǔȋǻȄǤ ǞǸǔ ȅǶǵͼȅǽǼ ȀʪǢǱȄ ȭǧǢ ǢǼȄ ȁǻȂ, ǻȄȋǱ ȭǢȄǵ ǴǼȋǵǼ ֟ǩ ǢȄȋǵǢǾǵ ǸȄ ǾǬ 

ȀȄȅǢɝǬ ǵȄ ȁǻȂǑ 

2. ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ ǶǼȆʹȄ: 

o ֧ǘǧʨ ǞǢʨ ǺȄȅ̵ȅǺǬȄǼ ǸȄ Ǣȅ̀ȅǵǚʨ ȭǬ͗ȄȋǼǼ ǺȄϡȋǺ ǶǼȆʹȄ ǢǼȄ ȁǻȂ, ǻȄȋǱ ȅǵȅ́Ǳ ǢǼȄ ǻȄǻȂ ȭǻ 

֧ǘǧʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ Ǟʨ ȀʪǢǹȄȋǸ ǘǵԚǬ ǸȄ ǗǚǬԚǬ ȅȀǤϢȄǽ ǧȄ֟ ǸȄ Ǹ ̎ǢǼȋǱ 

ȀʹǺǑ 

o ǻȅǳ ֧ǘǧʨ ȅǼȋǽ Ǣ̀ȄȋʮǼ ȀȄȋǲ ֜  ɦǲȄȋǢ, ǱȋǸ Ǣ̀ȄʮʨǼ ǖǸ͛Ȅǵ ǶǼȆʹȄ ǢǼȄ ȁǻȂ, ǻȄȋǱ ֧ǘǧʨ ȅǼȋǽ 

ȀȅʆǻȂ ȁȋǽ Ǣ̀Ȅʮʨ ȀʪǢǹȄȋǸ Ǹ ̎ǸȄ ȭǣȄȋǽǑ 

3. ǖǶȄȋǼǾǵ ǶȋǼ ֧ǘǧ ǶȅǼǳǾɝǵ: 

o ֧ǘǧʨ ǢȄǩ ǢǼȄǼ ǶǼ, ǱȄ ʪǢǹȄȋǸ Ǹ ̎ȁȋǻȂȋǨ ȅǢǵȄ ǞǸǔ ȅȀȋ͗ȋǺǼ ǖϢȄϢ ǖǔȋǾ ȭǢȄǵ ǴǼȋǵǼ 

ǖǸȄȅ˘Ǳ ʙǹȄǸ ȭǷǽȋǨ ȅǢǵȄ ǱȄ ȭǧǢ ǢǼȄ ȁǻȂǑ 

o ȭǢȄȋǵȄ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ȭǳǣȄ ȅǳȋǽ, ֧ ǘǧ ǸȄ Ǣ̀ȄʮǼ ǶǼǸǱͫ ϤǸȁȄȋǼǼ ǩϢ ԚǵǼȄǻȂ ǶǼȆʹȄ ǢǼȄ 

ȁǻȂ ǞǸǔ ʙȋǻȂȄǩȋǵ ȭǺǼȄǺǱ ǢǼȄ ȁǻȂǑ 

4. ֧ǘȅǧǔ ȅǮǹȄǘȋȀǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ: 

o ǖǶȄȋǼǾǵ ǶǼǸǱͫ ֧ǘǧͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ԚǵǼȄǻȂ ǶǼȆʹȄ ǢǼȄ ȁǻȂ, ǻȄȋǱ ȅǵȅ́Ǳ ǢǼȄ ǻȄǻȂ ȭǻ ֧ǘǧʨ 

ǗǸȄǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ǞǸǔ ȭǢȄǵ ȮǸԋʅȅǱǢ ȀǺϬȄ ǸȄ Δʨ ȭǵǘǑ 

 

  



99 

ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

Mechanical Switch Inspection and Testing Guide  

 

Ǽ֧́Ȅ ȀǱǢɝǱȄ: 

¶ ֧ǘǧ ǶȅǼǳǾɝǵ ǞǸǔ ǶǼȆʹȄ ǢǼȄǼ ȀǺǻȂ ȀʪǢ PPE (Personal Protective Equipment) ϤǸȁȄǼ 

ǢǼȄ ǚȅǧǱ, ȭǻǺǵ ˁȄǹȀ, ǧǾǺȄ ǞǸǔ ȭȀǷʨ ςǑ 

¶ Δʨ ǸȄ ȀǺϬȄ ȅǧȅͥǱ ȁȋǽ, ȅȀȋ͗Ǻʨ Ǹ ̎ǢǼȋǱ ȁȋǸ ǞǸǔ Δʨ ֧ǼȅʹǱǹȄȋǸ ȭǺǼȄǺǱ ǢǼȋǱ ȁȋǸǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

ȭȀǽǷ ȭǧǢ (Self -check ) ƙ Ț.Ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

1. ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀ ǢȆ ǢȆ? 

2. ȅǼȋǽ Ǣ̀ȄȋʮǼ ǢȄǻɝȄǸǽȆ ǢȆ? 

3. ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ ǢȆ ǢǼȄ ǚȅǧǱ? 

4. ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ǧǽȄǢȄȋǽ ȭǢȄǵ ȀǱǢɝǱȄ ǖǸǽνǵ ǢǼȄ ǚȅǧǱ? 

5. Ǣ̀Ȅʮ ȭ͗ǬȄȀ ǢȆǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ȁǻȂ? 

6. ǵǼǺȄȅǽ ǠȋǶǵ (NO ) Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ȅǢǹȄȋǸ ȭǧǢ ǢǼȋǸǵ? 

7. Boolean  ǽȅǩǢ ǖǶȄȋǼǾǵ ǢȆ? 

8. AND  ǖǶȄȋǼǾǵ ȅǢ ǢȄǩ ǢȋǼ? 

9. ֧ǘȅǧǔ ȅǮǹȄǘȀ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘȋǵǼ ǖԑǻȄǻȂȆ ȅǢǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁǻȂ? 

10. PLC  ȅȀȋ͗ȋǺ ֧ǘȅǧǔ ȅǮǹȄǘȀ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁǻȂ? 

11. ǻȄȅ̆Ǣ ֧ǘȋǧǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ǢȆ ǢǼȋǱ ȁȋǸ? 

12. ֧ ǘȋǧǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȭǢȄǵ ǶǳȋʹǶ ȭǵǠǻȂȄ ǚȅǧǱ? 

 

 

ǚ˭ǼǶʔ (Answer Key ) ƙ Ț.Ț 

 

1. ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀ ǢȆ ǢȆ? 

ǚ˭Ǽ: ǻȄȅ̆Ǣ ֧ǘȅǧǔ ȅǮǹȄǘȀͼȅǽǼ Ǻȋϡ ȅǼȋǽ, Ǣ̀ȄʮǼ, ԚǾ ǸȄǬǵ, ȅǽǹȄǼ ֧ǘǧ, ͗ ȄǬɝ/͗Ƕ ֧ǘǧ ǘǱʅȄȅǳ ǖ̇ ɝɦ֖Ǒ 

 

2. ȅǼȋǽ Ǣ̀ȄȋʮǼ ǢȄǻɝȄǸǽȆ ǢȆ? 

ǚ˭Ǽ: ȅǼȋǽ Ǣ̀Ȅʮ ǞǢʨ ȅȀǤϢȄǽ ǸȄ ǾȅʱǼ ǺȄϡȋǺ ǖϢ ȀȄȅǢɝȋǬ ȀǔȋǻȄǤ ǸȄ ȅǸȅˏ̏ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

 

3. ǻȄȅ̆Ǣ ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ ǢȆ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ, ֧ ǘȅǧǔ ȅǮǹȄǘȋȀǼ ǾȄǼȆȅǼǢ ǖǸ͛Ȅ ǞǸǔ ǢǵȅǷǤȄȋǼǾǵ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

 

4. ֧ǘȅǧǔ ǖǶȄȋǼǾǵ ǧǽȄǢȄȋǽ ȭǢȄǵ ȀǱǢɝǱȄ ǖǸǽνǵ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ֧ ǘȅǧǔ ǖǶȄȋǼǾǵ ǧǽȄǢȄȋǽ ȀʪǢ PPE ϤǸȁȄǼ ǞǸǔ ǻȄȅ̆Ǣ ֧ǘȋǧǼ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

5. Ǣ̀Ȅʮ ȭ͗ǬȄȀ ǢȆǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ȁǻȂ? 

ǚ˭Ǽ: ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ (ȭǣȄǽȄ ǸȄ Ǹ)̎ ǶǼȆʹȄ ǢǼȄ ȁǻȂ ǞǸǔ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ 

ȅǢǵȄ ǻȄǧȄǘ ǢǼȄ ȁǻȂǑ 

 

6. ǵǼǺȄȅǽ ǠȋǶǵ (NO ) Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ȅǢǹȄȋǸ ȭǧǢ ǢǼȋǸǵ? 

ǚ˭Ǽ: NO  Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ǺȄȅ̵ȅǺǬȄǼ ȅǳȋǻȂ ǶǼȆʹȄ ǢǼȋǽ, ȅǼȋǽ ȀȅʆǻȂ ȁȋǽ Ǟʨ Ǹ ̎ȁȋǻȂ ǻȄȋǸ ǞǸǔ ȅǸԋʅִ 

ʙǸȄȅȁǱ ȁȋǸǑ 
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ȀȄʨɝȅǷȋǢǬ ȭǢȄȀɝ ǘǵ ȅǶǞǽȅȀ/ȅǶǞǽȅȀ ǖǶȄȋǼǾǵ-ȅǸǞǺǘʨ 

7. Boolean  ǽȅǩǢ ǖǶȄȋǼǾǵ ǢȆ? 

ǚ˭Ǽ: Boolean  ǽȅǩǢ ǖǶȄȋǼǾǵ ȁǽ ԋʨ ǸȄ ǱȄǼ ȭǸȅǾ ǘǵԚȋǬǼ ȅǹȅ˭ȋǱ ǗǚǬԚǬ ȮǱȅǼ ǢǼȄǼ ǤȄȅǰȅǱǢ 

Ƕ˸ȅǱ, ȭǻǺǵ AND, OR, NOT ǘǱʅȄȅǳǑ 

 

8. AND  ǖǶȄȋǼǾǵ ȅǢ ǢȄǩ ǢȋǼ? 

ǚ˭Ǽ: AND  ǖǶȄȋǼǾȋǵ ǗǚǬԚǬ ȭǢǸǽ Ǳǣǵǘ ș (ȀǱʅ) ȁȋǸ, ǻǣǵ ȀǺ͚ ǘǵԚǬ ș (ȀǱʅ) ǲȄǢȋǸǑ 

 

9. ֧ǘȅǧǔ ȅǮǹȄǘȀ Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘȋǵǼ ǖԑǻȄǻȂȆ ȅǢǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁǻȂ? 

ǚ˭Ǽ: Ǣȋ˿Ȅǽ ȅȀȋ͗Ǻ ȅǮǩȄǘǵ ǖԑǻȄǻȂȆ, ֧ ǘȅǧǔ ȅǮǹȄǘȀͼȅǽ ȅǵȅǳɝ͊ ȀǺǻȂ ǸȄ ǾǱɝ ǖԑǻȄǻȂȆ ǢȄǩ ǢȋǼ, ȭǻǺǵ 

ȭǺȄǬǼ ǧȄǽȄȋǵȄ ǸȄ Ǹ ̎ǢǼȄǑ 

 

10. PLC  ȅȀȋ͗ȋǺ ֧ǘȅǧǔ ȅǮǹȄǘȀ ǢȆǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁǻȂ? 

ǚ˭Ǽ: PLC  ȅȀȋ͗ȋǺ ֧ǘȅǧǔ ȅǮǹȄǘȋȀǼ ǺȄϡȋǺ ȅǸȅǹ̏ ǘǵԚǬ ǞǸǔ ǗǚǬԚǬ ȅȀǤϢȄǽ ȅǵǻȂ̆ǰ ǢǼȄ ȁǻȂǑ 

 

11. ǻȄȅ̆Ǣ ֧ǘȋǧǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ǢȆ ǢǼȋǱ ȁȋǸ? 

ǚ˭Ǽ: ֧ ǘǧʨ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ ǞǸǔ ǶȋǼ ǺȄȅ̵ȅǺǬȄǼ ǞǸǔ ȅǹӮʅǻȂȄǽ ǶȅǼǳǾɝǵ ΜȄǼȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

 

12. ֧ ǘȋǧǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȭǢȄǵ ǶǳȋʹǶ ȭǵǠǻȂȄ ǚȅǧǱ? 

ǚ˭Ǽ: ֧ ǘȋǧǼ ǘǵԚǬ Ǡ ǗǚǬԚǬ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ֧ǘǧʨ ȭǧǢ ǞǸǔ ȭǬ͗ ǢǼȋǱ 

ȁȋǸǑ 
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ǩǸ ȅǾǬ (Job Sheet) ƙ Ț.Ț 

 

ǩȋǸǼ ǵȄǺǕ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

ǢȄȋǩǼ ǶǳȋʹǶ (Working Steps): 

1. ǶȄǠǻȂȄǼ ǗǘȋȀȄȋǽǾǵ (Power Isolation): 

o ʙǲȋǺ ȅȀȋ͗ȋǺǼ ǶȄǠǻȂȄǼ ǖǷ Ǣξǵ ǞǸǔ ǽǢǗǚǬ/ϜȄǤǗǚǬ (LOTO) Ƕ˸ȅǱ ǖԑȀǼǰ Ǣξǵ ǻȄȋǱ 

ȅǸԋʅִ ȀǼǸǼȄȁ Ǹ̎ ǲȄȋǢǑ 

2. ǺȄȅ̵ȅǺǬȄǼ ȭȀǬ ǢǼȄ (Set the Multimeter): 

o ǺȄȅ̵ȅǺǬȄǼʨ Ǣȅ̀ȅǵǚʨ ȭǺȄǮ (Continuity mode) ǖǲǸȄ ȭǽȄ ȭǼȅǩ͗ʅȄ̑ (Low 

Resistance) ȭǼȋ˙ ȭȀǬ ǢξǵǑ 

o ʅ̡ȄǢ ȭǬ͗ ȅǽǮ ȭǢ ǢǺ ȭǶȄȋǬɝ (COM) ǞǸǔ ȭǼǮ ȭǬ͗ ȅǽǮ ȭǢ ȭǹȄȋ̵ǩ ȭǶȄȋǬɝ (VƵ) Ȁǔ֜ʱ ǢξǵǑ 

3. Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ȅǧȅͥǱ ǢǼȄ (Identify the Contact): 

o ȅǼȋǽ ǸȄ ֧ǘȋǧ ǶǼȆʹȄ ǢǼȋǱ ǧȄȋˏǵ ǞǺǵ Ǣ̀Ȅʮ ȅǧȅͥǱ Ǣξǵ (ȋǻǺǵ NO - ǵǼǺȄȅǽ ǠȋǶǵ, NC - 

ǵǼǺȄȅǽ ȭʴȄǩǮ)Ǒ 

o Ǣ̀ȄȋʮǼ ȅǶǵ ǵνǼͼȅǽ ȅǧȅͥǱ Ǣξǵ (ȋǻǺǵ 13-14, 21-22)Ǒ 

4. ȭǬ͗ ȅǽǮ ȀǔȋǻȄǤ (Connect the Test Leads): 

o ̡ʅȄǢ ȅǽǮ Ǣ̀ȄȋʮǼ ǞǢʨ ȅǶȋǵ ǞǸǔ ȭǼǮ ȅǽǮ Ǣ̀ȄȋʮǼ ǖϢ ȅǶȋǵ Ȁǔ֜ʱ ǢξǵǑ 

5. ֧ǘǧ ǖǶȄȋǼǬ ǢǼȄ (Operate the Switch): 

o ǘ֧ǧ ǸȄ ȅǼȋǽ Ǣ̀Ȅʮ ȀȅʆǻȂ Ǣξǵ (ȋǻǺǵ ͗ȄǬɝ ֧ǘǧ ǧȄǶȄ ǸȄ ȅǼȋǽ ȭǢȄȋǻȂǽ ǞǢʨȋǹǬ ǢǼȄ)Ǒ 

o ǵǼǺȄȅǽ ǠȋǶǵ (NO) Ǣ̀Ȅȋʮ, ǺȄȅ̵ȅǺǬȄǼ ǻȅǳ ȅȀǤϢȄǽ ǶȄǭȄȓ (ȅǸǶ - Continuity) ǞǸǔ ȭǽȄ 

ȭǼȅǩ͗ʅȄ̑ (Low Resistance) ȭǳǣȄȓ, ǱȄȁȋǽ Ǣ̀Ȅʮ Ǹ̎ ȁȋǻȂ ȭǤȋǨǑ 

o ǵǼǺȄȅǽ ȭʴȄǩǮ (NC) Ǣ̀Ȅȋʮ, ǻȅǳ ֧ǘǧ ǸȄ ȅǼȋǽ ȅǮ-ǞǵȄǩɝȄǘǩǮ ȁȓ, ǱȄȁȋǽ Ǣ̀Ȅʮ ȭǣȄǽȄ ǲȄȋǢǑ 

6. ǷǽȄǷǽ ȅǸȋ͆ǿǰ (Analyze the Results): 

o ǺȄȅ̵ȅǺǬȄǼ ǻȅǳ ȅǸǶ (Beep) ǸȄ ȭǽȄ ȭǼȅǩ͗ʅȄ̑ (Low Resistance) ȭǳǣȄǻȂ, ǱȋǸ Ǣ̀Ȅʮ Ǹ̎ 

(Closed) ȁȋǻȂȋǨǑ 

o ǺȄȅ̵ȅǺǬȄǼ ǻȅǳ ǠǹȄǼ ȅǽȅǺǬ (OL) ǸȄ ȁȄǘ ȭǼȅǩ͗ʅȄ̑ ȭǳǣȄǻȂ, ǱȋǸ Ǣ̀Ȅʮ ȭǣȄǽȄ (Open) ǗȋǨǑ 

7. ԚǵǼȄȓ ǶǼȆʹȄ (Re-Test if Necessary):  

o ǻȅǳ ȭǢȄǵ ǖϖȄǹȄȅǸǢǱȄ ǸȄ ȀǺϬȄ ǶȄǠȓȄ ǻȄȓ, ǱȋǸ ǗǸȄǼ ǶǼȆʹȄ Ǣξǵ ǞǸǔ Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ 

ȀʪǢǹȄȋǸ ǻȄǧȄǘ ǢξǵǑ 

 

ȀǱǢǱɝȄǕ  

V ǶȄǠǻȂȄǼ ǗǘȋȀȄȋǽǾǵ ȅǵȅ́Ǳ Ǣξǵ: ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ, ȀȄȅǢɝȋǬǼ ǶȄǠǻȂȄǼ ȀʪǢǹȄȋǸ Ǹ̎ Ǣξǵ ǞǸǔ 

ǽǢǗǚǬ/ϜȄǤǗǚǬ (LOTO) Ƕ˸ȅǱ ǖԑȀǼǰ ǢξǵǑ 

V PPE ϤǸȁȄǼ Ǣξǵ: ȅǵǼȄǶȋǳ ǢȄǩ ǢǼȄǼ ǩϢ ȀʪǢ ʙȋǬǢʨǹ ȅǤǻȂȄǼ (ˁȄǹȀ, ȭȀǷʨ ǤǤǽȀ) ϤǸȁȄǼ ǢξǵǑ 

V ǺȄȅ̵ȅǺǬȄǼ ȀʪǢǹȄȋǸ ϤǸȁȄǼ Ǣξǵ: ǺȄȅ̵ȅǺǬȄǼʨ ȀʪǢ ȭǼȋ˙ ȭȀǬ Ǣξǵ ǞǸǔ ǖȅǱȅǼʱ ȭǹȄȋ̵ǩ ǶǼȆʹȄ 

ǢǼȋǱ ǵȄ ǻȄǠȓȄǼ ǩϢ ȀǱǢɝ ǲȄʹǵǑ 

V Δʨ ȅǧȅͥǱǢǼǰ: ǻȅǳ Ǣ̀Ȅʮ ȀʪǢǹȄȋǸ ǢȄǩ ǵȄ ǢȋǼ, ǱȄȁȋǽ Δʨ ȅǧȅͥǱ Ǣξǵ ǞǸǔ ʙȋǻȂȄǩȋǵ ȭǺǼȄǺǱ ǢξǵǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ Ț.Ț 

 

ǩȋǸǼ ǵȄǺǕ ǺȄȅ̵ȅǺǬȄǼ ϤǸȁȄǼ ǢȋǼ Ǣ̀Ȅʮ ȭ͗ǬȄȀ ȭǧǢ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֙ȁǕ  

1. ǘȋǽǢȅʏǢʅȄǽ ˁȄǹȀ - ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

2. ֧ǼʹȄ ǧǾǺȄ - ȭǧȄȋǣǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 

3. ǖȅʿ ֧ǼʹȄ ȭǶȄǾȄǢ - ǖȅʿ ӱǓȅǢ ȭǲȋǢ ֧Ǽ́ȄǑ 

4. ǼȄǸȄǼ ֓Ǭ - ǩǽ ǸȄ Ǘʖɝ ǶȅǼȋǸȋǾ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢǼȋǱǑ 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀: 

1. ǺȄȅ̵ȅǺǬȄǼ (Multimeter): 

o Ǟʨ Ǣ̀ȄȋʮǼ ǖǸ͛Ȅǵ ǶǼȆʹȄ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ ǺȄȅ̵ȅǺǬȄǼʨ Ǣȅ̀ȅǵǚʨ ȭǺȄǮ (Continuity 

mode) ǖǲǸȄ ȭǽȄ ȭǼȅǩ͗ʅȄ̑ (Low Resistance) ȭǺȄȋǮ ȭȀǬ ǢǼȄ ǚȅǧǱǑ 

2. ȭǬ͗ ȅǽǮ (Test Leads): 

o ȭǼǮ ȭǬ͗ ȅǽǮ ǞǸǔ ̡ʅȄǢ ȭǬ͗ ȅǽǮ Ǣ̀ȄȋʮǼ ȅǶǵͼȅǽǼ ȀȄȋǲ ȀǔȋǻȄǤ ǢǼȋǱ ϤǸϘǱ ȁǻȂǑ 

3. ԚǾ ǸȄǬǵ ֧ǘǧ / ȅǼȋǽ: 

o ǶǼȆʹȄǼ ǩϢ ǻȄȅ̆Ǣ ֧ǘǧ ǸȄ ȅǼȋǽ Ǣ̀Ȅʮ ϤǸȁȄǼ ǢǼȄ ȁȋǸǑ 

4. Ƿ̵ ǷȄǘȅ̃ǔ ӶǽȀ (Fault Finding Tools): 

o ȅǸȅǹ̏ ǴǼȋǵǼ ӶǽȀ ȭǻǺǵ Ӌ ʑȄǘǹȄǼ, ǠȓʅȄǼ ȭǢǬȄǼ ǘǱʅȄȅǳ, ǻȅǳ Ǣ̀Ȅʮ ǸȄ ֧ǘȋǧǼ Ǻȋϡ ȭǢȄȋǵȄ 

ȅǷȅǩǢʅȄǽ Δʨ ǲȄȋǢǑ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

1. ȅǼȋǽ Ǣ̀Ȅʮ: 

o ǶǼȆʹȄ ǢǼȄǼ ǩϢ ȅǼȋǽ Ǣ̀Ȅʮ (ȋǻǺǵ NO ǞǸǔ NC Ǣ̀Ȅʮ)Ǒ 

2. ֧ǘǧ (Switch): 

o ǻȄȅ̆Ǣ ֧ǘǧ ȭǻǺǵ ԚǾ ǸȄǬǵ ֧ǘǧ, ȅǽǹȄǼ ֧ǘǧ ǘǱʅȄȅǳ, ǻȄ Ǣ̀Ȅʮ ȭ͗ǬȄȀ ǶǼȆʹȄǼ ǩϢ ϤǸȁȄǼ 

ǢǼȄ ȁǻȂǑ 

3. ȭǢǸǽ Ǡ ȀǔȋǻȄǤ ǚǶǢǼǰ: 

o ǺȄȅ̵ȅǺǬȄǼ ǞǸǔ ֧ǘȋǧǼ Ǻȋϡ ȀǔȋǻȄǤ ͛ȄǶȋǵǼ ǩϢ ȭǢǸǽ ǞǸǔ ȭǬ͗ ȅǽȋǮǼ ʙȋǻȂȄǩǵ ȁȋǸǑ 

4. ǶǼȆ́ȄǼ ȭǼǢǮɝ/ǮʹȋǺȋ̀Ǿǵ: 

o ǶǼȆ́ȄǼ ǷǽȄǷǽ ȅǽȅǶǸ˸ ǢǼȄǼ ǩϢ ȭǼǢǮɝ ȅǾǬ ǸȄ ǮʹȋǺȋ̀ǾǵǑ 
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ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 

 

 

Figure: Contact Status Test Procedure using Multimeter  

 

  


