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4ER-004: NM99LAS1ZHNITNTZA8 AR UIN WA N NanIan
nsnagauntandasiiiiae9 s IWluneauua
Analysis of Electric Fields Distribution Effect from Transformer Testing

By Using Finite Element Method

a o o a 1* dy 7= 1 aa o A°‘ a 1
WTIAU N'Zfll BANA Lﬂﬂ’J‘lJ‘iSLﬂigf]ﬂ Lae ATANA duULtaATel

Peerawat Meesuk1*, Chayapol Liaoprasertkul1, and Sirisuk Sonjaroen1

UNARED

UnANIELeNNA AT ZinNsnszansaeaLn N N AT Rasna NN madeLviiauad i %qﬂmmmmmiwmﬂ
wansag lugtlaassuniadseyiusdusuass e lfdwazinisnsrarasresaunwihneluBunuiesmeseuudeulasain
manadauusaudadniin 5 snan1madayu A Applied Voltage Test 230 kV nagau&nu HV, Applied Voltage Test 44 kV
NAGALATW LV , Induced AC Voltage Test 44 kV nagaufinu LV, Impulse Voltage Withstand Test 550 kV Na@aufu HY,
Impulse Voltage Withstand Test 125 kV nagaudam LV lunnssnaenaldlinalwlusiedmuduuy 2 57 snnasarsecile
PDE TOOL lultlsunsy MATLAB niesudninanianaiinsesrnaunslnihfiinasenimeaseundiouasiniin lunisnagey
Impulse Voltage Withstand Test 550 kV 1@Anaualn#in 281.17 kv/m %qﬁmmnﬁ'qm daun1magau Applied Voltage Test
44 kV uaz Induced AC Voltage Test 44 kv &saunslniiin 23.079 kv/m dsiirtianiign

Ada: wdiaudladiwin naveaay aualwin A8 Wluileda s

Abstract

This article presents an analysis of the distribution of electric fields effect from the testing of transformers. In which
the electric field problem is expressed as the second differential equation. By analyzing the distribution of electric fields
within the transformer test room area from the testing of the 5 transformer testing items, Applied Voltage Test 230 kV HV
Test, Applied Voltage Test 44 kV LV Test, Induced AC Voltage Test 44 kV LV Test, Impulse Voltage Withstand Test 550 kV
HV Test, and Impulse Voltage Withstand Test 125 kV LV Test. In the simulation, 2D finite element method was used from
the PDE TOOL toolbox in MATLAB. Instructed in computer programming environment with graphical representation for
electric field strength has been evaluated. In the Impulse Voltage Withstand Test 550 kV, the electric field value is 281.17
kV/m which is the highest value. But Applied Voltage Test 44 kV and Induced AC Voltage Test 44 kV have the electric field
23.079 kV/m which is the least.

Keywords: Transformer, Testing, Electric Fields, Finite Element Method
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srunuazaunrasutianlasnlilunisdnancua
Tuumanuildldiaudasaunaiiin 50 MVA usasi 115-22 KV Vector Group sy Dyn1 m3ud 50 Hz

WA 4 x 4 x 3 AT (Figure 3) Nmpasumfiautlasazrinnismeasuiznuneluliemaseuazinisnegs

AnsusasuduTunmageuviieudadliiin (Figure 4) vinnnsasuuufieanageuntiowtasdniu

NM7ANAB9EANNINTTAefa1esdunn Wi (Figure 5)

Figure 4 Hiaenlddmiunisnaaeuviieudaslniin

gavtousaau lunsnagay

witaualag lvist

Figure 5 uuutins lun1magaundiaudaslniin
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Table 1 AW RN 1E N3 a090aN1INAFeUNTB LA NN

5 Aan weaNn i Anan N Wi ANANNTNNNWULHIAN ﬁhmmﬁﬁwu
o £ (c’/Nm?) & (S/m) L (H/m) ) (rad/s)
nasu 24.8x1072 5.96x10’ 1.256x10°° 314.4
widn 1257 %1012 1x107 6.3x10° 0

L 17.7x1072 1070 fie 107 1.256x10°° 0
8nA 8.85x102 1074 10° 1.256x10°° 0
Beudls 29.79%1072 104 1.256x10° 0

uffo 32.8x1012 10715 1.256x10° 0
BzA3aA 239x1072 10 1.256x10°° 0

nmaAurnauN Inihaed s lwluniediaus
Tun1sdmszifliayalusuideilsaen14as nluiiedmumionndiasizinisnszatafaes
aunnineamdaudasiniin Inalinaawasasiie PDE luldsunsuMATLAB w@antloymifluwuy AC Power

Electromagnetics Figure 6 31eaz1Bnnall (Pramote Dechaumphai, 2016)

B POE Toolbox - [Untitled]
File Edit Options Draw Boundary PDE Mesh Solve Plot Window
e Grid C o] = | A acron
Setform|  Grid Spacing...
Snap
Aoxes Limits... i X
Axes Equal
Turn off Toolbar Help
Zoom
Application ! Generic Scalar
Refresh Generic System
va Structural Mechanics, Plane Stress
Structural Mechanics, Plane Strain
02 Electrostatics
Magnetostatics
0 +  AC Power Electromagnetics
Conductive Media DC
2.2 Heat Transfer
Diffusion

Figure 6 n1sidaniloyw AC Power Electromagnetics 11 PDE Toolbox

1.) neanuLiesaaeuingNansduluLae E LN eI WA ULLIesiaanARe L (Figure 7)
asluntimnanaadirsesile PDE 294ltlsunsn MALAB Taanedeuwuuvidiandas Figure 5 Tnaniviunaune

gunsaflunimagaULNNLRN Figure 7
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Figure 7 ANALAZIUIATIRITIRsNAGaUNda LA
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2) ninsldAnaauianRewlaaasilynn lnevinnisidaend wua  Boundary wdal@en Boundary
Condition fluuuy Dirichlet arntilinnnisldrnseuianuazen Weight ldA1Asn Ae 1 w&aan1snA

OK (Figure 8)

=m PDE Toolbox - SSSSSSSSSSSS2.M = B
File Edit Options Draw Boundary PDE Mesh Sole Plot Window Help
Ol @\l o= > anlrel A A = [ R W[ X s Y 18.87 |
Set formuta: o ‘
20 T T T T
-] Boundary Condition = = &
nver
Coetficient Valu Descript
o
o
n A Weignt
. ) Electric potential
ok Cancel
4
2|
0 | | | |
0 5 10 15 20 25
nfo: _ Enter boundary condiion for this segment, | =

Figure 8 nsldAnaauaneulanasiiom

3) M sldarmnaiinaiuesianusiazatianaslulismagau Insnisnaluun PDE Auuu (Figure 9)

m PDE Toolbox - §555522.M -5 |
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
O @m| o ®| 3 | dalre| A ] = | <8 S [[lacrower ol % et v: noggas |
20 T T T T
Equation: ~di 90 U ga”sigma-omega’ P | E=electric field i
Typa of POE Coaficint Value Descriotion B
O omega o Anguiar frequency i
Parabolic m 125741008 Magnetic permeabilty
sigma s Conductivty i
epsion YT Costt,of dielecirichy
ok Cance i
s i
2+ |
o | | | |
0 5 10 15 20 25

Info: _ Specity type of PDE and applcable coe fficients |

Figure 9 n13ldesina < lulvnm PDE

¥
A Ay

4) pnnminnnsudeiiAnEneeniduiuides Tuenudseilfaenfiuindes e dsufiuua nwasy

a1uqmsie (Figure 10)
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5) Tulvum Solve anansawftloyvn PDE TaainnnaiaaniAda solve PDE  (Figure 11)

Solve | Plot Window Help

Solve PDE Ctrl+E

Parameters...

Export Solution...

Figure 11 nasufannng lulvua Solve

6) MN1nafNivium Plot udatden Plot Selection aMniunnnisiaan Colour map Mfulviun jet udana

Plot azldn1niugnsnisiagun Wi (Figure 12)

] PDE Toolbox - NNNN5125M - o IEN
|| Fie Edt Options Daw Boundary PDE Mesh Solve Plot Window Help
|0 @mol® » e A & = o A [icrowncocromgetes S % e Voms |

Color £

" L L L L L n L L L
0 2 4 6 [] 10 12 14 618 0 2 24
I 010, Select & now piot, o change mede to ater FOE. mesh, or boundaries I

=]

Figure 12 uanananaiinaunn i luiiemageululius Plot
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NANI9ANABIN1TNIANEAN1a9a U NN Ia9tiasnagauvdiandadlnin Tnsazninimagauniia
wlaglwWinaum 50 MVA musan1snagausase s

- Applied Voltage Test
- Induced AC Voltage Test

- Impulse Voltage Withstand Test

AUFUALMUIANINaR LA U IR NN adNARRsNAadLATasHa PDE TOOL wa9llsunss
MATLAB #8qA y = 8 m WAz x = 4 m ABqafitidmiuimaasy (Figure 13)
gpiaiseiwdumdoiastish
fkdmsugnasey

aitfanmnTibh

wifaualaslviéh

X=8m Figure 13 AumidsiinniaiuAaus nii
Y=4m
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1.) nsanaeenanimageLvdiautladlninaeanimeagey Applied Voltage Test 230 kV

Color: E Height: i
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v & o v
2 VST LT

0 5 10 15 20

Figure 14 nsaaeanadunN liinannnimaaew Applied Voltage Test

2.) n13anaeananimadauvdeutasiwinassnimeaey Applied Voltage Test waz Induced AC

Voltage Test 44 kv TaAnaun 1w 23.079 kvim \
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3 10
Color: E Height: i U
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Figure 15 maanaeseadintwfilnannmsmaaaw Applied Voltage Test Uz Induced AC Voltage Test 44 kV

3.) N2aaenanimeadauvdiautasliinaeinimeagas Impulse Voltage Withstand Test 550 kV I

AnguN Wi 281.170 kKV/m
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Color: E Height: i % 10

0

0 5 10 15 20 25

Figure 16 nsaaeaRaduN liinannimaaay Impulse Voltage Withstand Test 550 kV

4.) N1737889RANTMMAdeLHawtaslninuean1magey Impulse Voltage Withstand Test 125 kv 1#

AnguN W 64.542 kv/m
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Figure 17 nnsanaeanaguns inainnimegey Impulse Voltage Withstand Test 125 kV
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NINAZAL WAUTNE (KV) AN WA (kv/m)
Applied voltage 230 117.589
Applied voltage 44 23.079

Induced AC voltage 44 23.079
Impulse Voltage 550 281.170

Impulse Voltage 125 64.542
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