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IEC: International Electrotechnical Commission
VDE: Verband Deutscher Electrotechniker
ANSI: American National Standard Institute
BS: British Standard

JIS: Japanese Industrial Standard

IEEE: Institute of Electrical and Electronics Engineers
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M1919 1.1 LLamszﬁum‘mmummgmﬁwﬁ 1(Standard insulation levels for
range I) (1 kV < Um < 245 kV)

Highest voltage Standard short -duration Standard
for equipment power-frequency lightning impulse
Un withstand voltage withstand voltage
kv KV kV
(r.m.s. value) (r.m.s. value) (peak. value)
3.6 10 20
40
7.2 20 40
60
12 28 60
75
95
17.5 75
38 o5
24 50 95
125
145
36 70 145
170
52 95 250
72,5 140 325
123 (185) 450
230 550
145 {185) (450)
230 550
275 650
170 (230) (550)
275 650
325 750
245 (275) (650)
(325) (750)
360 850
395 950
460 1 050
NOTE — If values in brackets are considered insufficient to prove that the
required phase -tophase withstand voltage are met , additional phase -to-phase
withstand tests are needed.

Test conversion factors for range I

Insulation Short-duration Lightning impulse

power-frequency withstand voltage
withstand valtage

External insulation
- air clearances and clean insulators, dry:

— phase-to-earth 0.6 + U / 8500 1,08 + U / 6000
- phasa-to-phasa 06+ U, /12700 1,05 + L, / 9000
- clean insulators, wet 0,6 1.3
Internal insulation
- Qg 0.7 1,25
- liquid-immersed insulation 0.5 1,10

- solid insulation 0.5 1,00

MOTE - U i5 the required switching impulse withstand voltage in KV,

'S - N -
' The test conversion factors include a factor of 1/ 42 to convert from peak to r.m.s value
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1519 1.2 LL&mizﬁumiau'}ummjﬂu‘ﬁ’mﬁ 2 (Standard insulation levels for range II)

(Um > 245 kV)
Highest voltage Standard switching impulse withstand voltage Standard
for equipment Longitudinal Phase-to-earth | Phase-to-phase | lightning impulse
u, insulation (ratio to the withstand
(note 1) phase-to earth voltage
kv kW kV peak value) KV
(r.m,s, value) (peak value) (peak value) (peak, value)
300 750 750 1,50 850
950
750 850 1.50 950
1050
362 850 B850 1.50 950
1050
850 950 1,50 1050
1175
420 850 850 1.60 1050
1175
950 850 1.50 1175
1300
950 1050 1.50 1300
1425
525 950 as50 1.70 1175
1300
950 1080 1,60 1300
1425
950 1175 1.50 1425
1550
T65 1175 1300 1.70 1657
1 800
1175 1425 1.70 1 800
19850
1178 1550 1.60 1850
2100
NOTES
1, Value of the impulse component of the relevant combined test ,
2. The introduction of U, = 550 kV (insteade of 525 kV), 800kV (insteaded of 765 kV),
1 200 kV, of a value between 765 kV and 1 200 kV, and of the associated standard
withstand voltages, is under cosideration ,

Test conversion factors for range II

Insulation Switching impulse
withstand voltage

External insulation
— air clearances and clean insulators, dry 1.4
- c¢lean insulators, wet 1.7

Internal insulation

- GIS 1,6
— liquid-immersed insulation 2,3
- solid insulation 2,0

NOTE - The test conversion factors include a factor of \E to convert from r.m.s to
peak value.
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Abstract

This research aimed to establish power transformer fault
management system by applying SIME method. This
research was based on electrical and chemical test as
research tools. This could help reduce complication and
faults in solving problems, diminish cost and time, as
well as can be further used in planning power trans-
former maintenance. The main target of state owned
organizations, public agencies, and private companies’
power transformer. The research found that power
transformer fault management system, by SIME method
had clear operational processes and could help reduce

faults’ causes for 30-50 percent, help reduce mainte-

nance cost for 30-60 percent. This could also be used
in planning power transformer maintenance prior to the

occurrence of damages to power system.

o x|
HHH TIRATHAI

transformers



30 | TIRATHAI JOURNAL

RECOMMENDED THESIS

1. unun (Introduction)

TuftuszuylnihiianuaiAysenia
20d11NIIN  uararaasiseunsly
Uszmeduegrannn  mnialwinay
wiaiian1stigadeniesesgunsnl
I luszuuds audumalaluiiduay
dsnansznulydinmegaavinssy uay
mansdoulasnss sesiunnsfiazinles
szuylwinfiiafiosninnaeein1sannis
QLLaq‘Uﬂiafvl,w%m'wﬁiﬁag'imwu
Al uldleegsund Tasanne
naudadlwiAnge %GLﬂu’QUﬂiﬂﬂWW’l
iy LLN:ﬁi’]ﬂ’]QduﬂﬂLﬁ@Lﬁ%ﬂULﬁﬂU
ﬁ’uaﬂﬂnimﬂwﬂﬁuﬂ faudaziinTgua
Huagfudrfinn  seilleniafiaziin
ANNLFsgnondauUadlWi1ANAY
wazszun i dsenatindulaannvans
A0 LU ANNAANTEITRIFIUNTNL
ANMUAANT 292895 UU WA AduEiA
WinamanTiazdsnansznuiuleniani
gsfazesgamelant  uazgldlnin
%aﬁmﬂu:ﬂammﬁuw PEYLLINAALE
N axﬁ”’ugﬁﬁ%%a%aixwmi‘u%vm
TANSANNLF eI 8veIndpLL Al
a9 1ABNISTIRANNIINIINISIANS
PAFMNTIN  MIMULANFAY  AIUFIAN
LazRIINARN  SINAUNANNITNISEIY
FAINITN A NsnadaundauLadlWi
ﬁﬁﬂﬁtimmumm%ﬁmmwgmﬁmum
#5719
FLOW
CHART ﬁaﬁ?ui’mqﬁi:mﬁmmmu%%f:

mmm’mﬂa:qnm‘ﬁmuﬁwﬁu
agrduszuusinandlily

Ao ¢l o v

HInUIzaIANITas1ITzUUNITIANIT
AMHLALUI LD INN DU AIINRIARS
S d A -

miminanszuulnituazivegdanig
NARIEITNITUSHITTIANITANNLF LV
v anUadlWW1A1d9m 1835019

APRIL - JULY 2016

FAINTINNITIANITRAAINNTINOEN
§98u  eandywianududeulunis
wily, anAuEanatalunisuily, an
AUNULAZIIAN n@jmﬂ’mmwé’nﬁiﬁ
Anud1Ayazil undouladlwinnigg
POINUIBINUTTIAIMAY  LaTUUIBITU
enzu 1oy lsalnih 1ssnugaavnssu
159584 lsawenuna Wudu wan1sive
mm’iwxﬁﬂﬁni:mul,l,ﬂ”l*’nmm‘sﬁh@m
FWeunorantondadlWiiAnaetanay
JupouLazNTrUIUNISIUNITTANIS
audsmgegaiuszuy  deaniu
ﬂiﬂmﬁ@iaﬁgﬁauhﬁ%ﬁﬂﬂﬂianﬁﬁ
nuleagrsfiUsz@nsainw %aaxﬁﬂﬂ@j
nsuileinstngademelaednsins,
gnaesuazUszndaaldang au1snmin
wilautasiwiifiasnauidgszuunis
nelwidnlaegresiasit Aldszuu
T nelutszmaiiaiosnnwunniu
aaamauanni1sidslanialunisene
InHveangulsslnienau WA

QI/ - a 4a i
SIYUNNRINIBNAIE

— ]

2. 252398 (Research Metho
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2.2 A1SNIUUANISNAFAUNIITHHA
3
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2.2.1 Measurement Voltage Ratio and

Check phase displacement,

2.2.2 Single phase low voltage Exciting

Measurement.
2.2.3 Single phase leakage impedance.

2.2.4 Three phase short circuit imped-

ance Measurement.

2.2.5 Sweep frequency responds anal-

ysis
2.2.6 Insulation resistance test.
2.2.7 Insulation power factor test.

2.2.8 Winding resistance measurement

test.

2.2.9 Dielectric breakdown test

2.3 NISNAFDUNIILAN Usznavuaae
IEYNITNAFTDU

2.3.1 DGA.

2.3.2 Moisture content.

2.4 WBINANITNAFAUNISIWHIAN 20
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A5 1 ANNUTINITHRNTUTDININTIFIUNTNAFDUNI INHY

Rten1snagey NINT1FIUB19D9 W MTEENSY
1. Measurement Voltage Ratio and Check phase displacement IEEE Std62-1995 Within 0.5% of the nameplate
2. Single phase low voltage Exciting Measurement IEEE Std62-1995 Compare with data base
3. Single phase leakage impedance Manufacturer Deviation within 3% (3 phase)
4. Three phase short circuit impedance Measurement IEEE Std62-1995 Not more than + 3% From Nameplate
5. Sweep frequency respond analysis IEEE PC57.149/D1 Compare base line and previous data
6. Insulation resistance test IEEE Std62-1995 Compare with data base
7. Insulation power factor test IEEE Std62-1995 < 0.5%
8. Winding resistance measurement test IEEE Std62-1995 Within 5% compare with data base
9. Dielectric breakdown test ASTM D1816 26 kV / 1mm.

M15199 2 ANNUTINITERNTUYBINISNARBLNILAL

ﬁ')‘il"ﬂﬂ']‘i“/lﬂﬂﬂﬂ HIATIFIN mmwfmsaau%’u

1. Moisture content ASTM D1533-12 < 10 ppm.
2. DGA TEST ASTM D3612

- CO*(CARBON MONOXIDE) < 350 ppm.
- H2*(HYDROGEN) < 100 ppm.
- CH4*(METHANE) < 120 ppm.
- C2H6(Ethane) < 65 ppm.
- CO2(CARBON DIOXID) < 2500 ppm.
- C2H4*(ETHYLENE) < 50 ppm.
- C2H2 (ACETYLENE) < 35 ppm.
- TCG (TOTAL COMBUSIBLE GAS) < 750 ppm.

2.5 3eRgNanITNAFaUNIIIWHILaTNIAN mwué’nmimiu%mﬁ’ﬂmim@LﬁwﬁaLLﬂmVLW?”\I’lﬁﬂé’dﬁaﬂ"‘a'ﬁ%aniiunﬁ
o | o A = a o o o a oA
TANN9819898U (SIME) TINan1539892 LA Naans 4 nyol v

1. wdaudasanusnaglwlaomudnd
2. Mﬁmmmwuﬁﬁymﬁmmm

3. wﬁauﬂmwuﬁzymﬁunumﬁn

4. ‘MﬁaLLﬂJaawuﬁzymﬁd’suﬂi:nauﬁluﬂ
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- Measurerment Voltage Ratio and Check phsase
NISHSIRABUN IR displacement
- nsvaaau DGA Single phase low voltage Exciting
- MIAABY Moisture content Measurement

Single phase leakage impedance
- Three phase short circuit impedance

Pass Measurement
- Sweep frequency respond analysis
Chemical - Insulation resistance test

Criteria

- Insulation power factor test

PASS
Criteria electrical

CASE 1 (Normal)

i - Erergize
Diagnostic
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v v ¥
CASE 2 (Winding) CASE 3 (Core) CASE 4 (dnnsznav)
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BEYOND MANAGEMENT SCHOOL

Think globally,
act locally
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