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дѥіѲнҖкѥьўєҖѠѰюลкѳђђҖ ѥ 
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อปุกรณ์ท่ีอาศยัหลกัการเหน่ียวน าทางแม่เหลก็ไฟฟ้า

เพ่ือให้เปล่ียนแปลงค่าแรงดนัไฟฟ้ากระแสสลบัให้

เพ่ิมขึน้หรือลดลงได้ โดยท่ีความถ่ีไม่เปล่ียนแปลง

หม้อแปลงไฟฟ้า
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ўєҖѠѰюลкѳђђҖ ѥ ѱчѕъ ѤѷњѳющҖѥєѠкѲьєѫєеѠк дѥіѲнҖкѥь ўєҖѠѰюลкдѶѯюѶ ь
Ѡѫюдіцш์ҖьъѥкѰідъѨѷлѣѯюѶ ьѠѫюдіцъ์Ѩѷѝҕкщҕѥѕёล ѤккѥьѳђђҖ ѥѳюѝѬҕѠѫюдіц์
ѠѪѷьѲьіѣээѳђђҖ ѥ оѩѷкўѥдєѠкщѩк дѥішѧчш Ѥк้  คњѥєѝњѕкѥєеѠкъ ѤћьѨѕѓѥё
чѬюลѠчѓ Ѥѕ дѶѯюѶ ьѠѨдєѫєєѠкѲьдѥіш ѤчѝѧьѲлѯลѪѠдѠѠдѰээѰลѣѲнҖкѥь 

ўє ҖѠѰюลкѳђђҖѥ (TRANSFORMER)
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หม้อแปลงไฟฟ้าแยกตามชนิดของฉนวน มี 2 ชนิด

1) หมอ้แปลงแบบน ้ำมนั (Oil - Immersed Type Transformer)

2) หมอ้แปลงแบบแหง้ (Dry Type Transformer)

ประเภทของหม้อแปลงไฟฟ้า
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OIL – IMMERSED TYPE TRANSFORMER
Hermetically Sealed

เป็นหมอ้แปลงไฟฟ้ำชนิดระบำยควำมรอ้นดว้ยน ้ำมนัทีม่ตีวัถงัแบบปิดสนิท เพือ่ป้องกนัควำมชืน้จำกอำกำศภำยนอกเขำ้ไป
สมัผสักบัน ้ำมนั เพรำะจะเป็นผลใหค้วำมเป็นฉนวนของน ้ำมนัจะลดลง และเมือ่มกีำรสมัผสักบัก๊ำซออกซิเจนในอำกำศจะท ำ
ใหเ้กดิกำรอ๊อกซเิดชัน่ น ้ำมนัจะแปรสภำพเป็นกรดท ำลำยฉนวนกระดำษของหมอ้แปลง สง่ผลใหอ้ำยกุำรใชง้ำนหมอ้แปลง
สัน้ลง
▪ Hermetically Sealed without Gas Cushion

หมอ้แปลงชนิดน้ีจะมตีวัถงัแบบปิดสนิทไมม่อีำกำศหรอืก๊ำซใดๆ อยูภ่ำยในตวัถงัหมอ้แปลง
▪ Hermetically Sealed with N2

หมอ้แปลงชนิดน้ีมถีงัแบบปิดสนิทและมเีตมิดว้ยอำกำศแหง้หรอืก๊ำซเฉื่อยทีไ่มท่ ำปฏกิริยิำทำงเคมกีบัน ้ำมนั ไดแ้ก่ ก๊ำซ
ไนโตรเจน (N2)
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OIL – IMMERSED TYPE TRANSFORMER

Open Type With Conservator Tank

หมอ้แปลงชนิดน้ีจะมถีงัน ้ำมนัส ำรอง ( conservator tank ) ตดิตัง้กบัตวัถงัและมชีอ่งเปิดสูภ่ำยนอกใหอ้ำกำศสำมำรถถ่ำยเท
เขำ้-ออกได ้โดยผำ่นทำงกระเปำะแกว้บรรจุสำรดดูควำมชืน้ ( dehydrating breather with silica gel ) ทีต่ดิตัง้ไวก้บัถงั
น ้ำมนัส ำรอง เพือ่ป้องกนัควำมชืน้เขำ้สูภ่ำยใน แต่กม็โีอกำสทีค่วำมชืน้จะเขำ้ไปสูภ่ำยในได ้หำกสำรดดูควำมชืน้เสือ่มสภำพ 
จงึจ ำเป็นตอ้งดแูลสำรดดูควำมชืน้ใหอ้ยูใ่นสภำพปกตพิรอ้มใชง้ำนอยูเ่สมอ
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OIL TRANSFORMER WINDINGS
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OIL – IMMERSED TYPE TRANSFORMER

Special Transformers

▪ Transformer for VSPP and SPP Application

ѯюѶ ьўє ҖѠѰюลкѳђђҖѥньѧчіѣэѥѕคњѥєі ҖѠьч Җњѕь ѸѥєѤьѰээ Step up ъѨѷь ѥѳюѲн ҖдѤэ SPP 
(Small Power Producer ) Ѱลѣ VSPP ( Very Small Power Producer )

▪ AVR Transformer with On Load Tap Changer

ѯюѶ ьўє ҖѠѰюลкѳђђҖѥньѧчіѣэѥѕคњѥєі ҖѠьч Җњѕь ѸѥєѤьѱчѕечลњчлѣѯюѶ ьѰээѠѠѱш Җ ъѨѷѲн Җкѥь
ѯёѪѷѠюіѤэѰікчѤьѳђђҖѥч ҖѥьѰікѝѬкѲў Җѝє ѷѥѯѝєѠѱчѕѠѤшѱьєѤшѧѧ ѱчѕдѥішѧчшѤ ѸкѠѫюдіц์
юіѤэѯюลѨѷѕьѰъюецѣєѨѱўลч (On Load Tap Changer ўіѪѠ OLTC ) оѩѷклѣѝѥєѥіщюіѤэ
ѰікчѤьѳђђҖѥѲў Җѝє ѷѥѯѝєѠѱчѕѠѤшѱьєѤшѧѧѲьецѣлҕѥѕдіѣѰѝѳђђҖѥѱчѕѳєҕш ҖѠкчѤэѳђ 
Transformer with On Load Tap Changer

▪ Transformer with On Load Tap Changer

ѯюѶ ьўє ҖѠѰюลкѳђђҖѥньѧчіѣэѥѕคњѥєі ҖѠьч Җњѕь ѸѥєѤьѱчѕечลњчлѣѯюѶ ьѰээѰѕдечลњч ъѨѷ
ь ѥѳюѲн ҖкѥьѯёѪѷѠюіѤэіѣчѤэѰікчѤьч ҖѥьѰікш ѷѥѲў Җѝє ѷѥѯѝєѠѱчѕѠѤшѱьєѤшѧ ѱчѕдѥішѧчшѤ Ѹк
Ѡѫюдіцю์іѤэѯюลѨѷѕьѰъюецѣєѨѱўลч ( On Load Tap Changer ўіѪѠ OLTC ) оѩѷклѣѝѥєѥіщ
юіѤэѰікчѤьѳђђҖѥѲў Җѝє ѷѥѯѝєѠѱчѕѠѤшѱьєѤшѧѧѲьецѣлҕѥѕдіѣѰѝѳђђҖѥѱчѕѳєҕш ҖѠкчѤэѳђ
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OIL – IMMERSED TYPE TRANSFORMER

Special Transformers

▪ Transformer for Unit Substation

ѯюѶ ьўє ҖѠѰюลкъѨѷѠѠдѰээѯёѪѷѠшѧчшѤ ѸкѲн ҖкѥьѲь Enclosure еѠк Unit Substation
оѩѷкдѥііѣэѥѕคњѥєі ҖѠьеѠкўє ҖѠѰюลкъ ѥѳч Җѕѥд лѩкл ѥѯюѶ ьъѨѷш ҖѠкѠѠдѰээѲў ҖчѨдњҕѥ
ўє ҖѠѰюลкшѥєєѥшіуѥьъѤѷњѳю Ѱลѣўє ҖѠѰюลкъѨѷѲн ҖєѤдѯшѧєч Җњѕь ѸѥєѤьўє ҖѠѰюลк
ньѧчшѧчѳђѕѥд ( less flammable oil )

▪ Transformer for Coal Mine Application (Vibration Proof)

ѯюѶ ьўє ҖѠѰюลкъѨѷѠѠдѰээѲў ҖіѤэѰікѝѤѷьѝѣѯъѪѠьлѥддѥіеьѝҕкѰลѣдѥіѲн Җкѥьѳч ҖчѨ
ѯюѶ ьёѧѯћќѯўєѥѣѝ ѥўіѤэѲн ҖкѥьѲьѯўєѪѠкщҕѥьўѧьоѩѷкєѨдѥіѝѤѷьѝѣѯъѪѠьлѥддѥіъ ѥ
ѯўєѪѠкщҕѥьўѧь

▪ Transformer for Solar Farm Application

ѯюѶ ьўє ҖѠѰюลкньѧчіѣэѥѕคњѥєі ҖѠьч Җњѕь ѸѥєѤьъѨѷь ѥѳюѲн ҖдѤэяѬ ҖяลѧшѳђђҖѥч Җњѕ
ёลѤккѥьѰѝкѠѥъѧшѕ์ ( solar energy ) ѯьѪѷѠклѥддѥіѲн Җкѥьлѣш ҖѠкѲн ҖкѥьіҕњєдѤэ
Solar Invertor чѤкьѤ Ѹьўє ҖѠѰюลкл ѥѥѯюѶ ьш ҖѠкєѨ Copper Shield ч ҖњѕѯёѪѷѠюҖѠкдѤь
Harmonic
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OIL – IMMERSED TYPE TRANSFORMER

Special Transformers

▪Earthing Transformer

เป็นหมอ้แปลงไฟฟ้ำชนิดระบำยควำมรอ้นดว้ยน ้ำมนัทีน่ ำไปใชใ้นระบบไฟฟ้ำ 3 Phase ที่
ระบบไฟฟ้ำเป็นชนิดไมต่่อลงดนิแต่ตอ้งกำรใชร้ะบบไฟฟ้ำเป็นชนิดต่อลงดนิจงึจ ำเป็นตอ้งสรำ้ง
จุด Neutral ใหร้ะบบเพือ่เป็นจุดต่อลงดนิโดยผำ่นหมอ้แปลงน้ี หมอ้แปลงชนิดน้ีจะมขีดลวดที่
ต่อเป็นแบบ Zig-Zag เพือ่ใหส้ำมำรถไดค้ำ่ Zero Phase Impedance ทีเ่หมำะสมในกำรต่อลง
ดนิ

▪Scott-T Transformer

เป็นหมอ้แปลงไฟฟ้ำชนิดระบำยควำมรอ้นดว้ยน ้ำมนัทีไ่ปใชใ้นกำรจ่ำยกระแสไฟฟ้ำเพือ่ใหเ้ป็น
ระบบ 2 Phase จำกแหล่งจ่ำยไฟฟ้ำระบบ 3 Phase ขดลวดจะถูกต่อแบบ Scott-T 

Connection
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DRY TYPE TRANSFORMER

▪ Cast Resin Transformer

ѯюѶ ьўє ҖѠѰюลкѰээѰў ҖкъѨѷечลњчч ҖѥьѰікѝѬкўҕѠўѫ Җєч Җњѕмьњь Class F оѩѷк
мьњьєѨคҕѥъьѠѫцўѓѬєѧѳч Җщѩк 155 ˚C ъѨѷъ ѥч Җњѕ Resin with Glass Fiber
Reinforced оѩѷкєѨѝѤєюіѣѝѧъыѧд์ѥіеѕѥѕшѤњеѠкњѤѝчѫъѤ ѸкѝѠкъѨѷѲдล ҖѯคѨѕкдѤь ѯёѪѷѠ
ลчѱѠдѥѝечลњчѰшді ҖѥњлѥддѥіѲн ҖкѥьнҕњкѠцѫўѓѬєѧѝѬк діѣэњьдѥіўลҕѠѯі
оѧѷьлѣъ ѥѓѥѕѲш Җѝѓѥњѣѝѫญญѥдѥћ ( vacuum ) ъ ѥѲў Җечลњчюіѥћлѥд
ђѠкѠѥдѥћ ( void free ) єѨлѫчюіѣѝкคѯ์ёѪѷѠѲн ҖѲьѠѥคѥіўіѪѠёѪѸьъѨѷ ъѨѷค ѥьѩкщѩк
ѯіѪѷѠкคњѥєюลѠчѓѤѕлѥдѯёลѧкѳўє Җ ѯюѶ ьёѧѯћќѯнҕь ѲьѠѥคѥіѝѬк ѱікёѕѥэѥล
ѯюѶ ьш Җь ўє ҖѠѰюลкньѧчьѨѸлѣѳєҕшѧчѳђѯєѪѷѠѯдѧчลѤчњкліўіѪѠіѣѯэѧчѠѤьѯюѶ ьѝѥѯўшѫ
Ѳў Җѯдѧчѯёลѧкѳўє ҖѠѥคѥі

▪ Conventional Low Voltage Dry Type

ѯюѶ ьўє ҖѠѰюลкньѧчѰў ҖкъѨѷѲн Җмьњь Class H оѩѷкмьњьєѨคҕѥъьѠѫцўѓѬєѧѳч Җщѩк
180C ѝ ѥўіѤэѰюลкіѣээѳђђҖѥѰікш ѷѥъѨѷѰікчѤьѳєҕѯдѧь 1,000 V
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ELECTRICITY DISTRIBUTION
APPLICATIONS
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ELECTRICITY DISTRIBUTION - WHY HV

▪ Total 3 Phase Losses = 3 I2R

▪ Active Power, P = √3 VI Cos Ф
▪ I = P / (√3 V Cos Ф)
▪ Losses = P2 R / (V2 Cos2 Ф)
▪ Losses are inversely proportional to the square of Voltage & directly proportional to the square of 

the Active Power

▪ High system voltage reduces transmission losses

▪ Requires more expensive lines, cables & transformers

▪ Generator transformers are step up

▪ Distribution transformers are generally step down

▪ Voltage taken down in several steps

▪ Lower voltages closer to the consumers
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TRANSFORMER FUNDAMENTALS
HEAT LOSS

Losses generate heat
▪ Removed through air ventilation or oil circulation
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TRANSFORMER FUNDAMENTALS
NO-LOAD LOSS

▪ No-load losses do not depend on the temperature

▪ Oil transformers have lower no-load losses than dry transformers for the same rating because the core 
is smaller (air needs larger clearance).
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TRANSFORMER FUNDAMENTALS
TEMPERATURE REFERENCE FOR LOAD LOSS

▪ Load loss:

▪ Load losses must be always referred to the same temperature

▪ Reference temperature for oil transformers is T=75º

▪ and for dry transformers T=120º. (F-class)

▪ Formula for recalculating the losses to any temperature:

P120º = P75º x (234,5 +120)/(234,5+75)
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TRANSFORMER FUNDAMENTALS
LOSSES AND EFFICIENCY
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Brand A Brand B Brand C

KVA
No Losses 

(W)
Losses (W)

No Losses 

(W)
Losses (W)

No Losses 

(W)
Losses (W)

1000 1600 13500 1600 13000 1600 13000

1250 1800 16000 1800 15500 1800 16000

1500 2000 18900 2100 18500 2100 19000

2000 2700 22700 2600 22500 2600 22700

2500 3200 26800 3000 26500 3300 26800
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Brand D Brand E Brand F

KVA
NO-LOAD LOSSES 

(W)
LOSSES (W)

NO-LOAD LOSSES 

(W)
LOSSES (W)

NO-LOAD LOSSES 

(W)
LOSSES (W)

1000 2300 9790 1550 9000 2100 7470

1250 2900 12020 1800 11000 2400 9440

1600 3100 14240 2200 13000 2600 10700

2000 4200 17550 2600 16000 3500 12800

2500 5000 17550 3100 19000 4300 15400
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TRANSFORMER FUNDAMENTALS
WINDINGS AND CONDUCTOR MATERIALS

▪ Copper or Aluminum conductor is used

▪ Cu has a higher conductivity (1.7*108Wm) than Al (2.8*108Wm), but a higher density

▪ Transformers with windings made of Cu or somewhat more compact, but heavier than 
those made of Al

▪ Cu is more expensive than Al and more kg of metal is needed => transformers with Cu 
windings are more expensive

▪ Specific markets or customers may require 

▪ Cu windings LV and HV coils use mostly the same conductor material,

▪ but it can also be different

▪ Cu and Al can be used in the shape of wires or foils
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TRANSFORMER FUNDAMENTALS
INSULATION
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TRANSFORMER FUNDAMENTALS
COOLING OF DRY TRANSFORMERS
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TRANSFORMER FUNDAMENTALS
COOLING OF OIL TRANSFORMERS
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дѥішѧчш Ѥк้
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ELECTRICITY DISTRIBUTIONElectricity System Interconnected
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥдѥішѧчш Ѥк้
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รูปแบบการตดิตั้งหม้อแปลงไฟฟ้า
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รูปแบบการตดิตั้งหม้อแปลงไฟฟ้า

MV LV
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єѥшіуѥь : іѣѕѣўҕѥкўєҖѠѰюลкд Ѥэі Ѥњ้ўєҖѠѰюลк
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥ
еҖѠд ѥўьчѯмёѥѣѲьдѥішѧчш Ѥк้ўєҖѠѰюลкѰшҕลѣньѧч
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥ
ўҖѠкўєҖѠѰюลкѳђђҖ ѥ
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥ: ѱคікѝіҖѥкўҖѠкўєҖѠѰюลк
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥ: ѱคікѝіҖѥкўҖѠкўєҖѠѰюลк
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥ: ѱคікѝіҖѥкўҖѠкўєҖѠѰюลк
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еҖѠд ѥўьчєѥшіуѥьдѥішѧчш Ѥк้ њѝъ.ўєҖѠѰюลкѳђђҖ ѥ: ѱคікѝіҖѥкўҖѠкўєҖѠѰюลк

41



TRANSFORMER: Thammarat Promphenrangsi, Kasem Nincharoen

єѥшіуѥьеѠкўєҖѠѰюลкѳђђҖ ѥ

• дѥіѠѠдѰээ : њѝъ. 2556
• ѯўєѥѣѲьдѥішѧчшѤ Ѹк : ѓѥѕьѠдѠѥคѥі , ѓѥѕѲьѠѥคѥі
• яҕѥьєѥшіуѥьдѥіъчѝѠэ : Temp Rise ѰลѣѠѪѷь  

- IEC 60076-11 : мьњь Class F = 155 C 
- IEC 60076-2 : мьњь Class A = 105 C 
- คњѥєคкъьеѠкечลњчшҕѠѰікчѤьѳђђҖѥ IEC 60076-3 

• іѣѕѣѯњลѥѲьдѥіѯѝѪѷѠєѝѓѥёеѠкь ѸѥєѤьўє ҖѠѰюลк
• ѱѠдѥѝѲьдѥіѯдѧчคњѥєѯѝѨѕўѥѕѲьдіцѨъѨѷеѥчдѥічѬѰล э ѥіѫкіѤдќѥ
• คҕѥѲн ҖлҕѥѕѲьдѥішѧчшѤ Ѹк дѥіэ ѥіѫкіѤдќѥ
• еьѥчеѠкўє ҖѠѰюลк
• คҕѥคњѥєѝѬญѯѝѨѕеѠкўє ҖѠѰюลк (Losses) 
• њѤшщѫчѧэ (Material) еѠкечลњч 
• คњѥєѝѥєѥіщѲьдѥііѣэѥѕคњѥєі ҖѠь
• іѥคѥеѠкўє ҖѠѰюลк ѲьеьѥчёѧдѤчъѨѷѯъҕѥѵ ѲьѰшҕลѣѕѨѷў ҖѠ
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дѥіъчѝѠэ
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єѥшіуѥьдѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ

• IEC 60076

• ANSI C57.12-1993

• NEMA TR.1

• TIS 384-2543
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TEST LABORATORIES
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THE FINAL TEST
ROUTINE AND SPECIAL TESTS
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дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ

• дѥіъчѝѠэюіѣл ѥ (Routine test)

• дѥіъчѝѠэѯмёѥѣѰээ (Type test)

• дѥіъчѝѠэёѧѯћќ (Special test)
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дѥіъчѝѠэюіѣл ѥ ( Routine Test ) юіѣдѠэчҖњѕ
1. дѥіњ ѤчคњѥєшҖѥьъѥьеѠкечลњч ( measurement of winding resistance )

ѯюѶ ьдѥіњѤчคњѥєш ҖѥьъѥьеѠкечลњчѰшҕลҕѣеч ѯёѪѷѠѯюіѨѕэѯъѨѕэคҕѥъѨѷњѤчѳч ҖіѣўњҕѥкѯђѝњҕѥєѨечลњчѲч
яѧчюдшѧўіѪѠѳєҕѰลѣѯёѪѷѠѯѠѥคҕѥъѨѷњѤч ѳч ҖєѥѠ ҖѥкѠѧкдѤэѠѫцўѓѬєѧюѤллѫэѤь ѝ ѥўіѤэдѥіѰюลкคҕѥѠ ҖѥкѠѧкѳюъѨѷ
ѠѫцўѓѬєѧѠѪѷь ѯнҕь ъѨѷѠѫцўѓѬєѧ 75 ˚C 

2. дѥіњ ѤчѠ ѤшіѥѝҕњьеѠкѰікч ѤьѰลѣдѥішіњлѝѠэдѥідіѣл Ѥчѯђѝ ( measurement of voltage 
ratio and check of phase displacement )

ѯюѶ ьдѥіњѤчѠѤшіѥѝҕњьеѠкѰікчѤьеѠкўє ҖѠѰюลкѯюіѨѕэѯъѨѕэдѤэคҕѥъѨѷд ѥўьчњҕѥєѨคҕѥщѬдш ҖѠк єѨคҕѥคњѥє
คѥчѯคลѪѷѠьѠѕѬҕѲьёѧдѤчєѥшіуѥьўіѪѠѳєҕѰลѣѯюѶ ьдѥіњѤчคҕѥคњѥєшҕѥкѯђѝеѠкечลњчъѤ ѸкѝѠкч ҖѥьўіѪѠъѨѷ
ѯіѨѕдњҕѥдѥіўѥ Vector Group еѠкўє ҖѠѰюลк

дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ
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дѥіъчѝѠэюіѣл ѥ ( Routine Test ) юіѣдѠэчҖњѕ
3. дѥіњ ѤчѠѧєёѨѰчьоล์ Ѥчњклі ( measurement of short-circuit impedance )

ѯюѶ ьдѥіњѤчўѥ Impedance Voltage ч ҖњѕњѧыѨдѥіลѤчњкліўє ҖѠѰюลкіѣўњҕѥкдѥішіњлњѤч

4. дѥіњ ѤчคњѥєѝѬญѯѝѨѕєѨѱўลч ( measurement of load loss )

ѯюѶ ьдѥіњѤчўѥคҕѥคњѥєѝѬญѯѝѨѕецѣлҕѥѕѱўลчўіѪѠ Copper Loss 

5. дѥіњ ѤчคњѥєѝѬญѯѝѨѕѳєҕєѨѱўลч ѰลѣдіѣѰѝѳєҕєѨѱўลч  ( measurement of no - load 
loss and current )

ѯюѶ ьдѥіњѤчўѥคҕѥคњѥєѝѬญѯѝѨѕецѣъѨѷѨѳєҕѳч ҖлҕѥѕѱўลчўіѪѠคњѥєѝѬญѯѝѨѕѲьѰдьѯўลѶд ( Core Loss ) 
ѰลѣњѤч ўѥคҕѥдіѣѰѝъѨѷѨѳўลѲьечลњчѲьецѣѳєҕѳч ҖлҕѥѕѱўลчўіѪѠ No-Load Current

дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ
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дѥіъчѝѠэюіѣл ѥ ( Routine Test ) юіѣдѠэчҖњѕ
6. дѥіъчѝѠэคњѥєъьшҕѠѰікч ѤьшѥєคњѥєщѨѷд ѥล ѤкѳђђҖ ѥ ( power frequency AC 

withstand test )

ѯюѶ ьдѥішіњлѝѠэмьњьѓѥѕѲьўє ҖѠѰюลкъѨѷคѤѷьѠѕѬҕіѣўњҕѥк ечѰікѝѬкдѤэѰікш ѷѥ ѰікѝѬкдѤэ Ground 
Ѱікш ѷѥдѤэGround ч ҖњѕдѥілҕѥѕѰікчѤьѝѬкдіѣѰѝѝลѤэ 50Hz іѣўњҕѥклѫчъѨѷлѣъчѝѠэшѥєคҕѥѰลѣѯњลѥъѨѷ
єѥшіуѥьд ѥўьч

7. дѥіъчѝѠэคњѥєคкъьшҕѠѰікч ѤьѯўьѨѷѕњь ѥѯд ѧь ( induced voltage test )

ѯюѶ ьдѥішіњлѝѠэмьњьеѠкѯѝ ҖьลњчѰшҕลѣѯѝ ҖьъѨѷёѤьѯюѶ ьечลњч ч ҖњѕдѥілҕѥѕѰікчѤьѝѬкѯюѶ ьѝѠкѯъҕѥ
Ѳў ҖдѤэнѫчечลњчшѥєіѣѕѣѯњลѥъѨѷєѥшіуѥьд ѥўьч

8. дѥіњ ѤчคҕѥคњѥєшҖѥьъѥьмьњь ( measurement of insulation resistance )

ѯюѶ ьдѥішіњлњѤчคҕѥคњѥєѯюѶ ьмьњьѱчѕіњєеѠкўє ҖѠѰюลкўіѪѠъѨѷѯіѨѕдњҕѥ Megger Test ѱчѕคҕѥњѤчѳч Җ
ш ҖѠкєѨคҕѥѝѬкшѥєъѨѷєѥшіуѥьд ѥўьч

дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ
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дѥіъчѝѠэюіѣл ѥ ( Routine Test ) юіѣдѠэчҖњѕ

9. дѥіъчѝѠэіѠѕі ѤѷњоѩєеѠкь ѥ้є Ѥь ( oil leak test )

ѯюѶ ьдѥіъчѝѠэўѥлѫчіѤѷњоѩєеѠкшѤњщѤкѯєѪѷѠѯдѧчคњѥєчѤьѯёѧѷєеѩѸь
10. дѥіъчѝѠэคњѥєѯюѶ ьмьњьеѠкь ѥ้є Ѥь ( oil dielectric strength test )

ѯюѶ ьдѥіъчѝѠэѯёѪѷѠўѥคҕѥคњѥєѯюѶ ьмьњьеѠкь ѸѥєѤьѱчѕдѥіњѤчคњѥєнѪѸьѰลѣคњѥє
ѯюѶ ьдічеѠкь ѸѥєѤь

дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ
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дѥіъчѝѠэѯмёѥѣѰээ ( Type Test ) 

1. дѥіъчѝѠэѰікчѤьѠѧєёѤลѝђ์Җѥяҕѥ ( lightning impulse test )
ѯюѶ ьдѥіъчѝѠэคњѥєคкъьеѠкмьњьшҕѠѰікчѤьђҖѥяҕѥшѥєъѨѷєѥшіуѥьд ѥўьч

2. дѥіъчѝѠэѠѫцўѓѬєѧъѨѷѯёѧѷєеѩѸь ( temperature rise test )
ѯюѶ ьдѥіъчѝѠэѯёѪѷѠњѤчคҕѥѠѫцўѓѬєѧецѣъѨѷўє ҖѠѰюลкіѤэѓѥіѣѝѬкѝѫчњҕѥєѨคҕѥѳєҕѝѬк
ѯдѧьдњҕѥєѥшіуѥьўіѪѠъѨѷшдลкдѤь ўѥдѳєҕяҕѥьдѥіъчѝѠэ Ѱѝчкњҕѥўє ҖѠѰюลк
ѳђђҖѥьѤ ѸьєѨеьѥчёѧдѤчѳєҕшікдѤэъѨѷшдลкўіѪѠѳєҕѯшѶє KVA

3. дѥіњѤчіѣчѤэѯѝѨѕк ( determination of sound level )
ѯюѶ ьдѥіъчѝѠэѯёѪѷѠњѤчіѣчѤэѯѝѨѕкеѠкўє ҖѠѰюลкецѣъѨѷлҕѥѕѰікчѤьюдшѧ

дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ
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дѥіъчѝѠэёѧѯћќ ( Special Test ) 
1. дѥіъчѝѠэคњѥєคкъьшҕѠдѥіลѤчњклі (short-circuit withstand test)

ѯюѶ ьдѥідѥіคкъьшҕѠѰікъѥкдลъѨѷѯдѧчеѩѸьецѣѯдѧчдѥіลѤчњклі

2. дѥіњѤчдѥіคѥѕюіѣлѫэѥкѝҕњь (partial discharge measurement)
ѯюѶ ьдѥіъчѝѠэдѥіคѥѕюіѣлѫѳђђҖѥіѣўњҕѥкшѤњь ѥяҕѥьѱёลкѠѥдѥћѲь
мьњьшҕѥкѵ ѓѥѕѲьўє ҖѠѰюลк ѯнҕь ь ѸѥєѤь ѯіоѧь ѯюѶ ьш Җь

дѥіъчѝѠэўєҖѠѰюลкѳђђҖ ѥ
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F Class or H Class Insullation Material

Insulation Class and Temperature Rise

Max. System temperature (oC)Permissible temp. Rise (K)Insulation Class

13080B

155100F

180125H
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▪ Measurement of winding resistance 

▪ Measurement of ratio and proof of the vector 
group

▪ Measurement of short-circuit impedance, 
impedance voltage and short-circuit losses

▪ Measurement of no-load losses and no-load 
current

▪ Test with applied withstand voltage

▪ Test with induced withstand voltage

▪ Measurement of partial discharges

Routine tests according to IEC 60076-11 year 2004 
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Highlights

• F class insulation

• HV coils completely cast under vacuum into moulds

• Based on high reinforcement of glass fibres insulation

• Best mechanical strength and ideal resistance against temperature fluctuations

56



TRANSFORMER: Thammarat Promphenrangsi, Kasem Nincharoen

• Hardly inflammable and self-extinguishing under short circuit 
conditions

• No content of any halogen, silicones, nitrogen in the insulation 
materials.

• Low partial discharge

• Highly moisture proof, The transformer can operate under highly 
relative humidity and be switched on without pre-drying even after a 
long period of storage.

• Most efficient cooling, forced cooling system renders increase of load 
up to 40%

Highlights

57



TRANSFORMER: Thammarat Promphenrangsi, Kasem Nincharoen

DRY TYPE TRANSFORMER

▪ non-inflammable and self extinguishing :                                                                             
It is certified as F1

▪ insensitive to very high level of thermal 
shocks and load fluctuations and 
overload conditions :                                                                              
It is certified as C2

▪ insensitive to corrosive environment & 
resistant to pollution    & humidity:

It is certified as E2

▪ With respect to the dynamics ability to 
withstand short circuits.

It is certified of short circuit 
performance.

▪ Passed the Seismic Qualification test

It is certified of Seismic Qualification

High Quality Performance
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Sample Test Report of Dry Type  Transformer
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Comparison Table between Local Assembly and Fully Imported Dry Type 
Transformer

Description Local Assembly Fully Import
Brand A Brand B Brand C Brand D

Routine Test

Measurement of winding resistance Yes Yes Yes Yes Yes

Measurement of ratio and proof of the vector group Yes Yes Yes Yes Yes

—Measurement of short-circuit impedance, impedance 
voltage and short-circuit losses Yes Yes Yes Yes Yes

—Measurement of no-load losses and no-load current Yes Yes Yes Yes Yes

—Test with applied withstand voltage Yes Yes Yes Yes Yes

Test with induced withstand voltage Yes Yes Yes Yes Yes

Measurement of partial discharges On request Yes Yes Yes Yes

Type Test

Lightning Impulse Test On request On request On request On request On request

Temperature Rise Test On request On request On request On request On request

Special Test Ceritificates

—Ability to withstand the dynamics effects of Short Circuit Performance Test No Yes Yes Yes Yes

—Climatic Test (Thermal Shock Test) No Yes Yes Yes Yes

—Environmental Test No Yes Yes Yes Yes

—Fire Behavior Test No Yes Yes Yes Yes

—Seismic Test No N/A N/A N/A Yes
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TRANSFORMER SPECIFICATION
BASIC
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TRANSFORMER SPECIFICATION
ELECTRICAL INSULATION SYSTEM
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TRANSFORMER SPECIFICATION
WINDING TEMPERATURE RISE
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TRANSFORMER SPECIFICATION
TAP CHANGER
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TRANSFORMER SPECIFICATION
OFF LINE TAP CHANGER
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TRANSFORMER SPECIFICATION
OFF LINE TAP CHANGER – OIL TYPE

▪ Tap changer located in the tank
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TRANSFORMER

On-Load Tap Changer for frequently varying voltages
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Dry-type transformers
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Environmental classes according to IEC Standard:

• E0 No condensation occurs on the transformers and pollution is negligible

• E1 Occasional condensation can occurs on the transformer. Limited pollution is  

possible

• E2 Frequent condensation or heavy pollution or combination of both.

Test conditions (new) for classes E1/E2:

A) condensation test

• humidity in the test chamber >93% ; conductivity of the water shall be 

0,1 - 0,3 S/m for class E1;    0,5 …1,5 S/m for class E2.

• temperature has to be regulated in such a manner that condensed water occurs

on the surface of the transformer tank.

• test duration: 6 hours 

• after that: separate-source and induced voltage tests (reduced to 75%)

B) humidity penetration test

• humidity in the test chamber: 90% ±5%

• temperature: 50 °C  ±3°C 

• test duration: 144 Std. 

• after that: separate-source and induced voltage tests (reduced to 75%)

Special Test
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Climatic classes according to IEC Standard:

• C1 indoor installation only; operation at ambient temperature >-5° ;  

transport and storage down to -25 °C

• C2 transport, storage and operation down to -25 °C

Test procedure (new):

• decrease of ambient temperature down to -25 °C in 8 hours 

• maintain of the transformer at - 25 °C for 12 hours

• Class C1 only:  Rise of temperature  to - 5°C  in  4 hours  

• Class C1 only:  Maintain of the transformer at - 5 °C  for 12 hours

• temperature shock: Apply of twice the rated current until the maximum operation 

temperature is reached.

• after that: separate-source, induced voltage tests (reduced to 75%) and partial discharge 

measurement test

Special Test
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Special Test
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TRANSFORMER SPECIFICATION
Environmental & Climatic Conditions – Dry Type
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DRY-TYPE TRANSFORMERS SPECIAL TEST CLASSIFIED UNDER THE 

CATEGORIES LISTED BELOW:

• Environmental categoryE2

• Climatic category C2

• Fire category F1
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TRANSFORMER SPECIFICATION
FIRE RESISTANCE – DRY TYPE
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COST DRIVERS

VOLTAGE CLASS AND IMPULSE LEVEL (BIL)
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TRANSFORMER SPECIFICATION
ENCLOSURE AND IP CLASSIFICATION
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DRY TRANSFORMERS - ACCESSORIES
ENCLOSURES

▪ Dry transformers can be used for indoor or outdoor installations

▪ for outdoor installations an enclosure is always necessary

▪ for indoor applications client may want an enclosure due to:

▪ safety reasons (energized transformers are not allowed to be

▪ touched)

▪ ambient conditions (e.g. dust, water,..)
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ENCLOSURE AND COOLING

79



TRANSFORMER: Thammarat Promphenrangsi, Kasem Nincharoen

ENCLOSURE AND COOLING
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OIL TRANSFORMERS - ACCESSORIES
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TRANSFORMER BASIC REQUIREMENTS
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IMPEDANCE MEASUREMENT
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IMPEDANCE
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SIZE
▪ Space constraints

▪ transformer are bigger and heavier

▪ No specific advantage between Al or Copper

▪ Cu transformers are shorter, fatter and heavier but more expensive
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LOCATION
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MAINTENANCE & LIFE CYCLE EXTENSION

▪ Preventive & corrective maintenance

▪ On site active part drying & de-gassing

▪ Oil regeneration

▪ Life extension products

▪ End of life management
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MAINTENANCE
DRY TRANSFORMERS
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MAINTENANCE
PARTIAL DISCHARGES
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MAINTENANCE
OIL TRANSFORMERS
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дѥішіњлѝѠэ
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дѥішіњлѝѠэѰลѣэ ѥіѫкі ѤдќѥўєҖѠѰюลк
дѥіэ ѥіѫкіѤдќѥўє ҖѠѰюลкѳђђҖѥъѨѷьѧѕєѲн ҖдѤьъѤѷњѳюѠѥлѰэҕкѠѠд
ѳч ҖѯюѶ ь 2 њѧыѨคѪѠ

▪ дѥіэ ѥіѫкі ѤдќѥѯнѧкѰдҖѳе (collective maintenance ) 

дѥіэ ѥіѫкіѤдќѥўล ѤклѥдъѨѷўєҖѠѰюลкн ѥіѫчѰลҖњѯюѶ ьдѥіэ ѥіѫкіѤдќѥъѨѷѠѥлѝҕкяลдіѣъэшҕѠдѥіяลѧш
ѯьѪѷѠклѥдўє ҖѠѰюลкѠѥлн ѥіѫчєѥдльѳєҕѝѥєѥіщѲн ҖкѥьшҕѠѰลѣдѥін ѥіѫччѤкдลҕѥњѠѥлลѫдลѥєльѯюѶ ь
คњѥєѯѝѨѕўѥѕъѨѷєѨคҕѥѲн ҖлҕѥѕѝѬкѳч Җ
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дѥішіњлѝѠэѰลѣэ ѥіѫкі ѤдќѥўєҖѠѰюลк
▪ дѥіэ ѥіѫкі ѤдќѥѯнѧкюҖ Ѡкд Ѥь (preventive maintenance)

дѥіэ ѥіѫкіѤдќѥъѨѷъ ѥшѥєѰяьѰลѣіѣѕѣѯњลѥъѨѷѳч Җд ѥўьчѳњ Җ ѯёѪѷѠюҖѠкдѤь
дѥін ѥіѫчеѠкўє ҖѠѰюลкѳђђҖѥ ѰลѣѕѤкѝѥєѥіщѕѪчѠѥѕѫдѥіѲн Җкѥьўє ҖѠ
ѰюลкѲў ҖѕѥњьѥьеѩѸь ѱчѕєѨдѥіњѥкѰяьдѥішіњлѝѠэѠѕҕѥкѝє ѷѥѯѝєѠѠѥл
ѯюѶ ьіѥѕѯчѪѠь ѯюѶ ьіѥѕѳшієѥѝ ўіѪѠіѥѕюѨ  ѯюѶ ьш Җь ѱчѕдѥіэ ѥіѫкіѤдќѥлѣ
ъ ѥъѤ ѸкецѣъѨѷлҕѥѕѳђѰลѣѯєѪѷѠчѤэѳђѰล Җњ оѩѷкўѥдёэѯлѠคњѥєяѧчюдшѧѲч ѵ 
дѶлѣѝѥєѥіщњѥкѰяьѲьдѥіоҕѠєэ ѥіѫкѳч Җ ѯёіѥѣдѥіэ ѥіѫкіѤдќѥѯнѧкюҖѠкдѤь
ѯюѶ ьдѥіэ ѥіѫкіѤдќѥъѨѷѯьҖьдѥішіњлёэѰลѣоҕѠєѰоєдҕѠьъѨѷўє ҖѠѰюลк
ѳђђҖѥлѣѯдѧчдѥі Breakdown ўіѪѠўѥдш ҖѠкєѨдѥічѤэѳђђҖѥ дѶѯюѶ ьдѥічѤэ
ѳђђҖѥѠѕҕѥкєѨѰяьลҕњкўь Җѥ ъ ѥѲў ҖѝѥєѥіщіѤэєѪѠщѩкяลъѨѷлѣдіѣъэъѨѷ
шѥєєѥѳч Җ
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дѥіэ ѥіѫкі ѤдќѥѯнѧкюҖ Ѡкд Ѥь ( PREVENTIVE MAINTENANCE )

▪ чҖњѕњѧыѨ Visual Check ўіѪѠ Inspection Check 

ѯюѶ ьдѥішіњлѝѠэѠѫюдіц์ѓѥѕьѠдъѨѷъ ѥѥѳч Җч ҖњѕшѤњѯѠк
▪ чҖњѕњѧыѨњ ѤчўіѪѠъчѝѠэ ( Measurement Or Testing )

ѯюѶ ьдѥіњѤчѰลѣъчѝѠэѠѕҕѥкลѣѯѠѨѕчѯёѧѷєѯшѧєлѥд Visual Check / Inspection Check

▪ Insulation Resistance Measurement (Polarization Index)

▪ PT 100 Check (measure resistance compare with table)

▪ Temperature Protection Test

94



TRANSFORMER: Thammarat Promphenrangsi, Kasem Nincharoen

шіњлчѬѝѥідіѠкคњѥєнѪь้ ўѥдѯѝѪѷѠєคѫцѓѥёшҖѠкіѨэѯюลѨѷѕь ตรวจดรูะดบัและค่าความเป็น
ฉนวนของน ้ามนั

ตรวจสอบการใช้งานของ
Buchholz relay

ตรวจสอบและขนัขัว้ต่อสายทุกจดุ 
ทัง้ด้านแรงสูงและแรงต า่ ให้
กระชบัแน่นอยู่เสมอ เพ่ือป้องกนั 
ARC และเกิด OXIDE อนัอาจท าให้
หม้อแปลงช ารดุได้

ตรวจวดัค่าฉนวนระหว่าง
- ขดลวดแรงสงูกบัขดลวดแรงต า่
- ขดลวดแรงสงูกบั Earth

- ขดลวดแรงต า่กบั Earth 

อยู่ในเกณฑท่ี์ปลอดภยัหรือไม่

ตรวจสอบและตัง้ระยะแกน
ล่อฟ้าให้ถกูต้อง

ตรวจเชค็ระบบสายดิน

ตรวจเชค็การท างานของเทอรโ์มมิเตอร์

ท าความสะอาดและตรวจดกูาร
รัว่ซึมของน ้ามนัตามบริเวณตวัถงั
โดยรอบ

ท าความสะอาดBushing 

ทัง้แรงสงูและแรงต า่

ตรวจเชค็ปะเกน็ทุกจดุ

ตรวจเชค็การท างานของ
อปุกรณ์ปรบัแรงดนั

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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еҖѠคњіютѧэ Ѥш ѧдҕѠьдѥішіњлѝѠэѰลѣэ ѥіѫкі Ѥдќѥ
1. дѥішіњлѝѠэўє ҖѠѰюลкѳђђҖѥецѣлҕѥѕѳђ ѳєҕคњіѯеҖѥшіњлѝѠэѲьецѣъѨѷ

ѝѓѥёѠѥдѥћєѨคњѥєнѪь้ѝѬкўіѪѠўล Ѥкѐьшд ѯёіѥѣคњѥєнѪѸьѲьѠѥдѥћъ ѥѥѲў Җ
คњѥєѯюѶ ьмьњьลчลк ѠѥлѯдѧчѠѤьшіѥѕшҕѠяѬ ҖютѧэѤшѧкѥьѳч Җ ѰลѣѲьецѣъѨѷъ ѥдѥі
шіњлѝѠэ ў Җѥєѯе ҖѥѲдล ҖѝҕњьъѨѷєѨѳђђҖѥѯдѧьдњҕѥіѣѕѣъѨѷлѣѯюѶ ьѠѤьшіѥѕѳч Җ

2. дѥішіњлѝѠэўє ҖѠѰюลкѳђђҖѥецѣъѨѷчѤэѳђ ѲьдѥічѤэлѣшҖѠкч ѤэѳђчҖѥьѰікш ѷѥ
дҕѠьѰลѣч ѤэчҖѥьѰікѝѬкшѥє ѰลѣѯєѪѷѠчѤэѳђѰล ҖњѲў Җъ ѥдѥішіњлѝѠэњҕѥєѨѳђ
ўіѪѠѳєҕ ѯєѪѷѠєѤѷьѲлѰล ҖњњҕѥѳєҕєѨѳђѲў Җъ ѥдѥі Discharge юіѣлѫъѨѷѠѥллѣшдค ҖѥкѲьшѤњ
ўє ҖѠѰюลкѲў ҖўєчдҕѠьъѫдคіѤ Ѹк іњєъѤ Ѹкъ ѥдѥішҕѠдіѥњьѠ์ѕѬҕшลѠчѯњลѥѲьецѣъѨѷ
ютѧэѤшѧкѥь

3. คњіѝњєѲѝҕѠѫюдіцค์ѫ ҖєคіѠкคњѥєюลѠчѓ Ѥѕшҕѥк ѵ ѲўҖคіэщҖњь ѯнҕь щѫкєѪѠ
мьњьъѨѷѯўєѥѣѝєдѤэѰікчѤьѳђђҖѥ ўєњдѯођшѨѸ іѠкѯъ Җѥмьњь лѣнҕњѕลчѠѤьшіѥѕ
ъѨѷѠѥлѯдѧчеѩѸьѳч Җ

4. яѬ Җъ ѥдѥішіњлѝѠэ шҖѠкєѨคњѥєіѬ Җѯі ѪѷѠкѠ ѤьшіѥѕлѥдѳђђҖ ѥѰลѣњѧыѨдѥіюҖѠкдѤь
ѠѤьшіѥѕч Җњѕ

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ

ш Ѥњщ ѤкўєҖѠѰюลкѳђђҖ ѥ (Main Tank)
• шіњлѝѠэіѠѕіѤѷњоѩєеѠкь ѸѥєѤь, คіѥэь ѸѥєѤьэіѧѯњціѠѕѯнѪѷѠє
• шіњлѝѠэคіѥэѝдюід, ѐѫҕ ьѰลѣеѕѣъѨѷѯдѥѣшѧч
• шіњлчѬњҕѥѯдѧчѝьѧєўіѪѠдѥідѤчдіҕѠьеѠкшѤњщѤк
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шіњлѝѠэіѠѕі ѤѷњоѩєеѠкѠѫюдіці์Ѡэш Ѥњщ Ѥк ўєҖѠѰюลкѳђђҖ ѥ

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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нѫчдіѠкคњѥєнѪь้ (Dehydrating Breather)

▪ шіњлѝѠэдѥіѯюลѨѷѕьѝѨеѠкоѧลѧд Җѥѯлล (Silica gel) ўѥдѯѝѪѷѠєคѫцѓѥёлѣ
ѯюลѨѷѕьлѥд ѝѨь ѸѥѯкѧьѯюѶ ьѝѨнєёѬ ўіѪѠч ѥ คњіѯюลѨѷѕьѲўєҕ

▪ шіњлѝѠэіѣчѤэь ѸѥєѤьѲьщ ҖњѕѲш ҖдіѣэѠддіѠкคњѥєнѪѸьњҕѥєѨѠѕѬҕѲьіѣчѤэ
єѥшіуѥь

▪ шіњлѝѠэоѨลѕѥкѰลѣьҗѠшѝдѬіш ҖѠкѳєҕєѨคіѥэь ѸѥєѤьоѩєѰลѣоѨลѕѥкѳєҕ
ѰшдіѣѰўк єѨяѧњѯіѨѕэ

▪ ш ҖѠкчѩкѰяҕьѠลѬєѧѯьѨѕєѠѠддҕѠьшѧчшѤ ѸкѰลѣлҕѥѕѳђ

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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эѫннѧѷкѰікѝѬк – Ѱікш ѷѥ ёіҖѠєюѣѯдѶь
- шіњлѝѓѥёяѧњ (คіѥэь ѸѥєѤь, іѠѕ Flash Over)

- шіњлคњѥєѝѣѠѥчеѠкэѫннѧѷк 

- шіњлчѬіѠѕіѤѷњоѩєеѠкคіѥэь ѸѥєѤь, ѝѓѥёоѨลѕѥк

- шіњлчѬ Bolt & Nut еѠкэѫннѧѷкѰікѝѬк – Ѱікш ѷѥ 

(эѧѷь/Ѱшд н ѥіѫч ўіѪѠєѨѐѫҕ ьѯдѥѣўьѥ ѠѥлѯюѶ ьшѤњь ѥѲў ҖѳђіѤѷњลкчѧьъ ѥѲў ҖѳђчѤэѳч Җ)

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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е Ѥњ้шҕѠѝѥѕѳђѯеҖѥ – ѠѠд (чҖѥьѰікѝѬк
ѰลѣѰікш ѷѥ)  

(Terminal Connector H.V.-L.V.)

- шіњлчѬіѠѕѠѥіค์ (Arc) ѠҗѠคѳоче์Ѡкѱลўѣ Ѱลѣ
ѝьѧє

- шіњлеѤь Bolt & Nut еѠк Terminal Connector 
Ѳў ҖѰьҕь

- шіњлѝѠэคњѥєѝѣѠѥчѰลѣъѥ Compound ѯёѪѷѠ
нҕњѕѯคลѪѠэคลѫєўь ҖѥѝѤєяѤѝѳњ ҖѯюѶ ьдѥідѤьคњѥєнѪѸьѰลѣ
ѠѠдоѧѯльѲьѠѥдѥћ

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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нѫчюі ѤэѰікч ѤьѳђђҖ ѥ (Off Load Tap Changer)

▪ шіњлѝѓѥёеѠк Handle Ѱลѣ Tap Changer
шікลҗѠคўіѪѠѳєҕ
▪ шіњлѝѠэіѠѕіѤѷњоѩєеѠкь ѸѥєѤьѰลѣоѨลѕѥк (Seal)
▪ шіњлѝѠэдѥіѠѥіค์ (Arc) ўіѪѠѯнѪѷѠєшѧчеѠк Tap 

Changer ѱчѕдѥіўєѫьѳю – єѥ  4 - 5 คіѤ Ѹк

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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ъѨѷњ Ѥчіѣч Ѥэь ѥ้є ѤьўєҖѠѰюลкѳђђҖ ѥ
▪ ѝѤкѯдшдѥіеѕѤэшѤњеѠкѯеѶєњѤчіѣчѤэь ѸѥєѤь

▪ шіњлчѬіѣчѤэь ѸѥєѤьѠѕѬҕѲьѯдцфє์ѥшіуѥь ўіѪѠѳєҕ

▪ шіњлеѤь ьҗѠш ѝдѬіѲў ҖѰьҕь

▪ шіњлѝѠэіѠѕіѤѷњоѩєеѠкь ѸѥєѤьѰลѣоѨลѕѥк(Seal)

▪ шіњлѝѠэ діѣлд/ёลѥѝшѧд њҕѥѰшдн ѥіѫчўіѪѠѳєҕ

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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เทอรโ์มมิเตอร ์(Thermometer)
▪ ตรวจสอบกระจก/พลำสตกิ หน้ำปัดแตกช ำรดุหรอืไม่

▪ ตรวจสอบรอยรัว่ซมึครำบน ้ำมนั

▪ ตรวจสอบคำ่อุณหภมู ิTop Oil วำ่เกนิคำ่ทีก่ ำหนดหรอืไม ่

▪ ตรวจสอบกำรวดัอุณหภมูถิกูตอ้งหรอืไม่

งานตรวจสอบ แก้ไข ซ่อม/บ ารงุรกัษา
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Ѡѫюдіц์คњѥєч Ѥь (Pressure Relief Device) 
шіњлѝѠэіѠѕіѤѷњоѩєѰลѣคіѥэь ѸѥєѤь эіѧѯњцюѣѯдѶь

шіњлѝѠэюѣѯдѶьѐѥщ Ѥк (Cover Gasket)
- шіњлѝѓѥёюѣѯдѶьѐѥщѤк
- шіњлчѬіѠѕіѤѷњоѩєеѠкь ѸѥєѤь

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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шіњлѝѠээѫнѱѡลо์ і Ѩѯลѕ ์(Buchholz Relay) 
▪ шіњлѝѠэіѠѕіѤѷњоѩєэіѧѯњцдіѣлд ўь ҖѥюѤчѰшдн ѥіѫчўіѪѠѳєҕ

▪ шіњлѝѠэњҕѥєѨ Gas ѝѣѝєєѥдяѧчюдшѧўіѪѠѳєҕ

▪ шіњлѝѠэдѥііѤѷњоѩєеѠке ҖѠшҕѠѯдลѨѕњ

▪ шіњлѝѠэдѥіъ ѥкѥьеѠкэѫнѱѡลоі์Ѩѯลѕ์

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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шіњлѝѠэлѫчшѧчш Ѥк้ўєҖѠѰюลкѳђђҖ ѥ 

- шіњлѝѠэคњѥєюลѠчѓѤѕеѠкёѪѸьъѨѷш ѧчшѤ Ѹкўє ҖѠѰюลк

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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шіњлѝѠэѯэѧіч์дѥіч์ - Ѡѥіค์нѧѷкѡѠіь์
• шѧчшѤ Ѹкคіэ
• іѣѕѣщѬдш ҖѠк

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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• ѠѕѬҕѲьёѧдѤч
шіњлњ ѤчѰікч Ѥь - діѣѰѝѳђђҖ ѥ

• ѱўลчѝєчѫลѕ์

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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шіњлѝѠэѠѫюдіц์ш ѤчшѠьѰікѝѬкѰลѣลҕѠђҖ ѥѰікѝѬк
• ѝѓѥёѓѥѕьѠдяѧњєѤьѯіѨѕэѳєҕѰшді Җѥњ
• Ѳѝ Җђѧњѝю์іѣєѥц1.5 ѯъҕѥеѠкёѧдѤч
• дѥіѯе ҖѥѝѥѕѰьҕьѝьѧъѳєҕєѨіѠѕѠѥіค์

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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ъчѝѠэคҕѥѯюѶ ьмьњьѰลѣ
คњѥєѯюѶ ьдічеѠкь ѥ้є Ѥь
• ъчѝѠэคҕѥ Breakdown 

Voltage шѥєєѥшіуѥь 
ASTM D877 ўіѪѠ IEC 

• шіњлѝѠэѝѨеѠкь ѥ้є Ѥь
• шіњлѝѠэคҕѥคњѥєѯюѶ ьдіч 

Ѱลѣ คњѥєўьѪч
• шіњлѝѠэѝѧѷкѯлѪѠюьѲь

ь ѥ้є Ѥь

кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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кѥьшіњлѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
дѥіњ Ѥчюіѧєѥць ѥ้Ѳьь ѥ้є Ѥь (Water Content Measurement)
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шіњлњ Ѥчคҕѥдіѥњче์ѠкўєҖѠѰюลк
• е Ѥњ้шҕѠѝѣѠѥч,і ѤчѰьҕь
• คҕѥєѥшіуѥь ‹ 5 

кѥьъчѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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дѥішіњлњ Ѥчคҕѥ Insulation Resistance (500 Vdc. – 5000 Vdc. )
▪ H.V. – L.V. 

▪ H.V. – Ground

▪ L.V. – Ground

ъ ѥдѥіњѤчคҕѥคњѥєш ҖѥьъѥьмьњьѯюѶ ьѯњลѥ 1 ьѥъѨ

кѥьъчѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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шіњлњ Ѥчคҕѥคњѥє
шҖѥьъѥьеѠкечลњч
ъ Ѥк้ѰікѝѬк – Ѱікш ѷѥ

ѯюѶ ьдѥіњ ѤчคњѥєшҖѥьъѥьеѠк
ечลњчѰшҕลѣеч ѯёѪѷѠ
ѯюіѨѕэѯъѨѕэคҕѥъѨѷњ ѤчѳчҖіѣўњҕѥк
ѯђѝњҕѥєѨечลњчѲчяѧчюдшѧ
ўіѪѠѳєҕ 

Winding resistance test

кѥьъчѝѠэ ѰдҖѳе оҕѠє/э ѥіѫкі Ѥдќѥ
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шѥіѥк
шіњлѝѠэѯёѪѷѠ

э ѥіѫкі Ѥдќѥ
ўєҖѠѰюลк
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шѥіѥк
шіњлѝѠэ

ѯёѪѷѠ
э ѥіѫкі Ѥдќѥ
ўєҖѠѰюลк
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шѥіѥкшіњлѝѠэѯёѪѷѠэ ѥіѫкі ѤдќѥўєҖѠѰюลк
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▪ эіѧќѤъ ѯліѧญнѤѕўє ҖѠѰюลкѳђђҖѥ л ѥдѤч
▪ эіѧќѤъ ѯѠ-оѥѕ ѯъคѱьѱลѕѨ л ѥдѤч
▪ эіѧќѤъ оѨоѨ ўє ҖѠѰюลкѳђђҖѥ л ѥдѤч
▪ эіѧќѤъ ѯѠэѨэѨ л ѥдѤч

SPECIAL THANKS
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