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Foudy : luiufi 17 Quanius 2562 M9131iN Ajinomoto kamphaeng petch 11 Oil regeneration at 115 KV
Transformer number E0 321319nvmsane Il Inseun Tusui 28 f}llﬂ”lﬁﬂf 2562 Transformer differential relay 9 Trip RG]
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1. Dissolve gas analysis

2. Insulation resistance test 10 KV

3. Turn ratio test

4. Winding resistance test

5. Transformer diagnostic by frequency response analysis
nan 16.00 snmnadeuneuasaia namsnaaeuniontlas na
TuTuAeInu N19 USHN SIMES ENGINEERING 1 Transformer differential relay testing , CT loop and Burden check ,
Install back up transformer differential relay “MICOM ” , Install fault recorder “HIOKI”
Tuudi 8 fuaw 2562 1981 18.00 ¥ MASHN Ajinomoto 8Yay1@ 1141713 Energize nifou1laq E0 wan1s Energize
NAIN Energize et s Jui nifeula Trip #18 ABB Transformer differential relay VULIAYINY MICOM 191U
dadaynnas Trip wionnUAa Buchholz alarm
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1. Dissolve gas analysis Wa U3 Arcing Tunsiouila

2. Water content #a1ln@

3. Dielectric strength waln@
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HIGH VOLTAGE TESTING DEPARTMENT
ELECTRICITY GENERATING AUTHORITY OF THAILAND

53 Moo 2 Charansanitwong Rd., Bang Kruai,Nonthaburi 11130

No. HVT DGA  T5190107-01 TEST REPORT Test Method : ASTM D3612
Key Gas Concentration (in ppm)
REGION - LOCATION  AJIINOMOTO NAME KPP_TR-EQ -
Normal Action
MENUFACTURER ABB SERIAL NO 502012 kv 115-63 Gas Description Limits* Limits** | Potential Fault Type
MVA 12/15 ol 12700L YEAR 2002 (<) (>)
) Hydrogen H, 150 1,000 Corona, Arcing

REQUEST# - SIMES

Sampling Date (dd/mmdyy)  +=rrmemen e e e - 11-Mar-19 Aetylene CH, 15 70 Arcing

Test Date (dd/mmsyy) T s S = 12-Mar-19 E CoHy N”

COMPONENT GAS (i Ethane CoHe 10 35| Local Overheating
: ppm) Carbon monoxide co 500 1,000 | Severe overheating
02 (OXYGEN)  memsemem e 1632 Carbon dioxide co, 10,000 15,000 | Severe overheating
N2 (NITROGEN) s ————— 5729 Total Combustibles TDCG 720 4,630

€02 (CARBON DIOXIDE) 112 * As the value exceeds this limit, sample freq y should be | d with
CO* (CARBON MONGXIOE) 298 given to p outage in near term for further evaluation.

** As value exceeds this limit, removal of transformer from service should be

H2* (HYDROGEN) 602 AT
CH4* (METHANE) 90
C2H2* (ACETYLENE) B 262 This table is derived from information provided within ANSI/IEEE C57.104
C2HA* (ETHYLENE)  ememmesme i s s dm n s b s a7
C2HE* (ETHANE)  imsemssmsrmm e e bt s s - 6
C3H6* (PROPYLENE) 0 1 1 16
C3H8" (PROPANE) o s e e s e 880 B S S St s 2
TOTAL COMBUSTIBLE GAS 1373

OIL TEMP e e et e p e e 32

LOAD e I T ram R e e

910 113U ANSI/ IEEE C57.104 1 Acetylene gas Noau3u'la vzogludia 15— 70 ppm
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CH1-3: 200.00 &/div CH4: 200.00 &/div CH1 =——CH2 =——CH3 —CH4
v L 2 v

Y v v v w

VA AT/ VATA
TR Diff AVA\ZAWAN AW

* | q 1 100%  x  dycdedv - ER]EH)
* |

nszuava e R s aZANAMIATININIY

nazuenld R S 92 1anariaak1u519U9 3 Inrush Current 92A9N0gNUTZU10 60 A U Relay d9 Trip 1A

1157 Differential Relay a9 Trip F1UNANAITNHN Function Second Harmonic Blocking ( Relay setting 10 % )

1512 Second Harmonic 9zanadiioonii Setting 14118115z 5 7u1iig 18910 Fault recorder Aanm

CHI1 * 1 + VALUE  ~ iHarmOFF ~ (3] (9]
CHI v * VALUE v iHarmOFF =
il o B Oider | (4)] Order | &) Order | &) Order | )
Order_| &) Ordler | 4] Ordler | (&1 Order | @ 0 026 16 014 32 003 48 0,00
! 2AE e e o 1 4729 17 003 33 00z 49 0.00
| ; ;:;2'13 TR TR o [ 35118 010 34 001 50 0.00
E] 188 19 01z 3 005 THD | 27.92(%) 0718 010 35 0.00 THD 14.00 (%)
4 @:ma 012 3% 003 kham | 022[2) 4 283 20 010 3 0.01 hham 0.04 [4)
5 132 21 00g 7 004 5 409 21 006 37 0.02
[ 043 22 003 3 003 B 175 22 003 38 0.01
; D‘lg gj gg; ig ggi 7 123 23 0.02 39 0.01
3 078 % 0 a1 003 8 0.65 | 24 0.03 40 oo
0 028 % 00g 42 003 El 006 25 0os 4 0.00
1 045 27 003 43 003 10 042 26 005 42 0.m
12 013 28 006 4 003 11 043 27 0.04 43 0.0
13 03 2 005 48 003 12 032 28 001 44 oo
14 007 30 0.05 46 003 13 020 29 00l 45 0.01
B L5 Q0 &7 1B _ 14 0.21 30 00 46 0.01
" BEVOLTAGE/CURRENT WAVEFORM | B HARMONICS LIST | CURRENT WAVEFORM | “ZDMM 15 008 3 0.03 47 0.0

A ' . 1281 18.24.44.212 NINLEAAY LLEAAIAT Second Harmonics
MNLFAANUINTIN 8-3-2019 18.24.39.732 LLAAIAT Second Harmonics

. v g current phase R 8.90 % ¥aa91n 910 I mdoutlasriu i
current at phase R 26.93% Tuvazne T msdouas

sz 53
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THD = @
where: M

Mh, = individual harmaonic companent
M1 = fundamental companant
M can be either voltage or current

Percentage of second harmonic = 100x (Th2/ Th1)
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@IV Over current Relay 71 livhauiieannnsziaitnaein Fault vuiaieenin Over current

Setting 113 A uangzialu Fault Hvinadszana 60 A 3930119 Over current Relay Tsivihau

S 7124880
" 115/6.9 KV POWER TRANSFORMER NO.2
ABB Panel No:
Type : SPAJ149C Rated current (1)
 Serial No. : 440220 Rated curent (Io) 15 A o

Combined overcurrent and earth-fault relay module SPCJ 4D29

1. Relay setting
f =
l >/In 0.5..50 xIn 1.13 I 0>/ 01..08xin
ool t> 0.05..300 s . o> 005..3008 |
K 0.05...1.00 026 ko 005...1.00
{>»/In | 05.400xin | DISABLE lo>>/In | 041..100xin |
| > 0.04..3008 DISABLE 10> 0053005 |

NINLLTAY Setting VB9 Overcurrent Relay
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0.01 0.02 ¢ 0.04 0.05
Time/s

Figure 7. HV voltage winding phase currents during two-phase short-circuit
(phase b and phase c).
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TRANSFORMER TESTING DIAGRAM FOR CONFIRM TRANSFORMER FAULT

115KV 1 6.6 KV,
380V: 22KV,
15 MVA
~ 10KVA R
A
R —
220/380 V,
25 KVA
~ s
? A4
~ T
ST
L3
N
HFCT
- =<4 1 EE

FAULT RECORDER

Partial discharge detector Partial discharge diagnostic
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] Y v
Mnsnaaey Iasrin13916133981491A SOURCE TAgsimsIiuussauyHanga 300 VA 115 KV
Transformer Winding Taefinszua lvamiu laiunn uadieymamiunsadu'’ld 600 vV #i 115 KV Transformer

Winding nuniinszua lvamnaadnaimla R S wag ldgudssns ARC lunifouras drvaz udmungy

aaudganune dhvesnszuelwihveala R wag s Tanvagiadndluvagimaidesns ARC Tunide

wilag
dl ]
gﬂm‘w LLamgﬂﬂaumaqniwLLa"Lw% gﬂmw LLamgﬂﬂﬁumaaﬂs:LLavLWﬂW
Paang R waz S wuinszuauad soans R usz S wuiinszusd
m— IR IR AN ATIT NN ] o a L a g a
anuuzAaUnd e iAans
| 1000% - 1 500% - - &, o
CH1-3: 2500 A/div CH4: 0.2500 Addiv CH1 CH2 ——CH3 —— CH4 CH1-3: 5.000 A/div ARC Lﬂ(ﬂ“ﬂu'ﬁNﬂLLﬂ ﬂ\'ivl.wﬂq

FAULT RECORDER “ HIOKI ”
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NNANATDUNUINITLNA Fault Gluﬁ’.]"llf]\i"llﬂﬁ’\)ﬂﬁﬁ}ﬂl!ﬂﬁﬂ Had91NUUINMINAToU Iﬂﬂ%'lﬂﬂi%!,lﬁvlﬂﬁnmﬂ Line —

Neutral 1flonaaoU1 visiott/asll Fault 110D Single Line To Ground Fault 1agn13693495A900

TRANSFORMER TESTING DIAGRAM FOR WITHSTAND VOLTAGE TEST

115KV : 6.6 KV,
380 V: 22KV,
15 MVA
_ 10KVA R
N4
R —
220/380V,
25 KVA
_ s
? A4
~ T
? 7
e
N
HFCT
L L 3

FAULT RECORDER

Partial discharge detector Partial discharge diagnostic
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' A o X v v - R K
vinmanaaesnuNaunsaunssauaull 1409 12.7 kv madi 115 KV Transformer winding nasinganla
= a a o 3’; =3 P 9 =) . .
Hinszud lvanvuAaln@ aniudsansoagl1ai udewlas TR2 Eo 11ilin1s Fault 1111 Single Line To Ground Fault
9414 MINATOL Withstand voltage test AITNATOLHA 1-2 11104 115 KV 1 1% uaiieann mavsnahi

asasy daliannsaguiumsla

aglainmsnagen
nananago e Wiwunludmleu/aaunams Are ¥39 Short Turn NYAAIAMY 115 KV Winding 139918

[l Y
aszua lidn 1 lundemlas fams  Arc Tundounias Fawanisnaasumarniunioulas aoandosdumsnaaeuna

9
a o o o

T uaiiierhinsnaaey Withstand voltage namsnagey lulinnuAalnd aaiuhlinswi wifeuaslildine Fault uun

Single Line To Ground Fault F9er0ANRDINY HANTNAADY Insulation Resistance HA1UNA
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mn%gams Energize Transformer 1y Tui 8-3-2019

Y 1
Tums Energize Tvludn T lumfeutlasazina Inrush Current ifadiuegilszinm 5 jnduudinszuarzanacy

shgannzind dunmd 1 uanifontas TR2 aeuitioussiu Tiudr lnszuaves wle R uaz s Tuanas dsnwi 2 uag

Aszud la R S §3n9NIunN192nan15d4 Trip AN IR 3

¥ 04.14.2018 19.26.21.843 Disturbance.000.dat - 04/14/18 - 19:26:21.843 - Primary - (P
CH [ «| |

T

|

i 1 uaasgidyaname i luvazina

9 a o Y
Inrush Current @AMz HLLanA sz duna'ld

nszualilihazanaaises o

mwin 3 uaasgldyanamalbhnounagina
MIAQ Trip Ve dUNAN nszued R uag s 63n9

#i usld T nszuaanaslndgud

I 100% = | 4cycerdiv = B3R

CH1-3: 200.00 A/div CH4: 200.00 Aldiv CH1 ——CH2 ——CH3 ——CH4
L ¥ Y ¥ ¥ ¥ ¥ ¥

VAVAVAVAVAVE
f NN
AWAWAWAWAWAY

a2 uaasgUdyanamalihluvaz e
9 Aa a
Inrush Current Y0IWNOUYAI TR2 NAANGA 2

Funaldnnszualiihweanla r vaz s lianas

| 1000% v | 2eyelesdiv  + | [EEIEH

CHI-3 20.00A/d CHé: 2000 Aldiv —— CH1 —— CH2 —— CH3 —— CH4
x x x x v v
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pd in transf

Partial discharge detector UM Transformer Arcing

p— Q @ O 2 R eoacene v 1B o D

Partial discharge diagnostic in transformer
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AUnANIINA Fault Tuvdoutlag

1. Stator and rotor of 6.6 KV Motor damage Mm¥ine single line to ground arcing fault Nnar 1¥ine High

frequency current Tusiautlas Inarhlinuiuvesvaaladen vl¥ina Short turn
. . a oA [ a % @ 9 o Y a a

2. Transformer oil regeneration El,umqﬂ;]m vazinmsaudniulunitoudasilviina eserme ina
Partial discharge auxNHrar v lunoulaudow
M3 1

Y 1

1. fI38AA3 Ground fault Relay 1 6.6 KV Motor

2. 13239 Transformer oil regeneration vzl 115 KV

o WLTiﬂﬁ mMsnagel vxeulas 14 Turn ration , winding resistance , insulation resistance test , Frequency
Y
response analysis 148111303211 miio11/aq Fault Tivgnansil
. A o ! o Y 1 I A A a A A A o
1. Turn ratio test — Supply voltage 111121 300 Vi 1# Wifiudadadnd n3eanaaeuNN1eU3 s SIMES
ENGINEERING 91ouseau Tl #i 22 v
. . . 4 <3| ' A Y 1
2. Winding resistance — 1He991niun5 Short turn lixnane Rz liviuaNLARA1S
. . o 9 19 1 & A '
3. Insulation resistance test — msm;mawmuﬂaﬂu%Lﬂumimamemmu Phase to ground (¥4
o ' 4
g1/n3al Support a199) lundenlaudon

. A Y nm 9y 1 IS o = g‘/
4. Frequency response analysis — LummﬂwmuﬂaQ”lu"lmaﬂgﬂmmm TTHINUNUAANNVUAAIN DN

(J v A K

=) ' 2 A 9 7 é’ = A 9 o A ]
ul‘LIiJ Y9E1NMgHINeVDINBL Y AN YIE N TN INGS mﬁzu'ln"lmmnauﬂmmgﬂm@"lu
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Analysis of Three-Phase Power Transformer Windings Forces Caused by Magnetic Inrush and Short-Circuit Currents



