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ABSTRACT
Before dispatching the transformer to the consumer, there are various test required on
transformer to conform performance of transformer according to standard and regulation
requirement. Transformer tests done by manufacturer mainly classified in routine tests and
type tests by recording the data and calculation to determine the electrical properties. This
research describes the developed LabVIEW program for testing three-phase oil-immersed
distribution transformers. The routine test can show on the computer screen. The type test,
on the temperature rise test, is to record the temperature at various points continuously. The
program can save the test results to Microsoft Excel format. With the test results, the
mathematical model can be implemented to predict the coil temperature. In this research,
the developed LabVIEW program is used to test three-phase distribution transformers 50 Hz
22000-400/230 volt power rating 50 kVA, 100 kVA and 160 kVA and this program is very
useful for transformer testing with time saving and very helpful to determine the electrical
properties of transformer accurately. The results with the sample transformer test show that
the developed software can be used in practice field.

KEYWORDS: Distribution Transformer, Routine Test and Temperature rise test
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2.1 mnadauilsza (Routine Test)
amnnduIanay (Ambient Temperature) U4YINNIINAROUANNINIZIH [2] e i

19217319 10-40 °C mMnasaulash

2.1.1 MIMIAAANUIBNBLITANIN (Measurement of winding resistance)

o ' [ ' £ [ [ 6 A 6 v

212 MTIAANBANFIRUTIARLAZATIIRBUFY AN B o WEnIaLINIAaINTL

(Measurement of voltage ratio and check of phase displacement)

Aa o

©“ 4 a a & o ] a : P
213 NIFIAAIDUN LL@]%‘EQ@]’N%SLLﬂzﬂ’]ﬂ’J’INQTZyLﬁi]‘l]mt‘-ﬂ'l UI%&@W]‘W?’]@
(Measurement of short-circuit impedance and load loss) Nﬁﬁmimaaummimmmvlﬁ@”dgﬂﬁ 1
214 mifﬂmmwgﬁiyﬁwm:vl&imﬁ 8@ (Measurement of no-load loss) 2933013

maaua’lmiml,amvlei”@”agﬂﬁ 2

Transformer

@ 3Phase
[ _® R
Supply Variac 9 Power
3Phase | ++— 3Phase [—(A) Meter 5
-to 3 Phase e
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51 vesmsnasauaianaguds anzaelnaaninnalagisanises

Transformer
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2.1.5 mInasavlszinladidna3n (Dielectric routine test)
sanTaugnvaTensnaserlde i

1. MIIAAANMVIIUNHALIN (Measurement of Insulation Resistance)

2. MINAFALAINAINULIIAUIINUWRITLAY (Applied Voltage Test)

3. MINAROUANUAINUABLTIAWABEIR LA (Induced over-voltage withstand test)
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2.2 @NNIIN T IHNITAIRIAINIINLADS
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221 ANNFYLFOLHDINNYARIAUALLEULIILILNANIINg NN ITE1984 75 e

q

= v A
LORLDYUR aquf]iﬂﬁ’]vlﬂﬁnﬂﬂuﬂqiﬂ 1 [3]

Load loss at 75 C° = (P x K) + Pstpcu (1)
Tovfl P, fo mwgzytﬁmﬁaamﬂwmﬂ W)
k e diasivessin §wmsunauag = 235 azpililon = 225
T, @8 qmﬁgﬁﬁ' T8N IR WITHENNEN (°C)
T, Ao gunndwasovvmznesaunioulas (°C)
P. o danwgmydsiialdanmmaseuvaziislnag (W)

qQq @

2.2.2 wWasiFudaunuand w1 laanaunisn 2 [3]

%Z =/ (%R)? + (%X)?2 )

laof %R @ Wasiduaanueunn (%)
%X Ao WesiudInanuand (%)

2.2.3 wefifudianiatu wldnnaunn 3 (3]

. . (Xcos®+ Rsin®)?
%Regulation = (RcosO+ XsinO) + 200 (3)

2.2.4 Wasidudnszuzumy i lnaa wiledanaunisn 4 [3]

Ioc
%No Load current = KMOO 4)

loon I, Ao nezuanameuvmslidlnan (A)

Is A nzugAnasuwndunil (A)
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2.2.5 Uszdninwvasndautaimn ldangunisn 5 [3]

Output
Input

%Efficiency = x100 (5)

2.3 mMInadautaniziuy (Type Test)

MINAROULANIZULLITTRAITININAROLAD NARDLUITIAUIUNAFNIHT (BIL) WazN1T
maauqmﬁgmﬁu Tumu’i'«i‘ﬁﬁa:ﬂﬁnmww:mimaauqmﬁnﬁlﬁuwhﬁu, FUALLBYANS
NARDUNAIT

2.31 m‘mﬂaanqmﬁgﬁtﬁu (Temperature Rise Test)

Q@ﬂi:ﬁdﬁr"ﬂ ﬂdﬂﬁi“flﬂﬂﬂULﬁﬂﬁ’qu%{]ﬁLﬁ&l °11adﬁwyudmuuzg@luamu:mﬁa 133}

A a

Lwamqmwnﬂmﬁumﬁwawmm@ ms‘n(ﬂaau‘?'ﬁ'ﬁﬁﬂumnﬁq@ﬁa’i'ﬁ‘é‘maﬁ ANTAIUI TR
AAMRATLIAN VaINTUAMULUARNALARA( O,,) BTN LAAIFNNNTA 6 [3]

9 U

BOor = Top Oil Temp - 0, (6)

' 1l
a A = a e

P A d‘ ] a v A
I@EJ‘Y] By A8 qnmguLwmaatmaw@m@wmnmﬁqmﬁﬁmnmamwmimm (°C)
R ST

Top Oil Temp Aa smuuganagluanIuzada (°C)
6, fa gmanniiniasew (°C)

AMUEUNINAANTTUE AN (Rp) snwnsam laasaanisf 7 [3]
Rtz
G)WZ = R_x(k + ewl) -k (7)
t1

Tapf Oy O ﬂ"]qm%{]ﬁmﬁwaw@m@ﬁnmriaul,%"uﬁwmsmaau (°C)
Oy D mqmﬂgﬁmﬁwawmamﬁ naaanIzua i (°C)
Ry Ao samudumuussemed ldannmyiainmnewsaimnesay (Q)
Ry, fia fnnnudwmuuassamafiamaanszua i (Q)

K @ad1asn S1nIunanas = 235 a:gﬁl,ﬁw =225
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a A a > ' a v daw (% =
qﬂme&lL‘WSJLﬂﬂ?.l"llﬂd“ll(ﬂﬂ’](ﬂ‘ﬂ&ﬂﬂﬂ’nqm‘ﬂQNLL’J(ﬂﬂﬂN‘Y]Wﬂ@‘II%Q(ﬂ GNRUNIIN 8 [3]

G)wr = G)w2 - G)a (8)
A A A A = A \ P @ Aa o
laof 0y, Ao ganpdvinadvvaszamafininnigunpiiviadeuidnalnaa (°C)
6, e gmnnilanew (°C)

YUADUNNINAREURA DU RIFNNNTOUEAI LA AITLN 3

U

( LSNGH )

>
A

A

HAIAINIDONUUL Waldsunsuualda (LabVIEW) nasaulszdn

NARBLANANUFYLFD
TINNIRUAN TAP 3

NARDUANANUFYLFLTINNIANGT TAP 5

v

Waldsunsuuadia (LabVIEW) maauqmﬁqﬁﬁtﬁmu

v

ad oA &
ﬂmﬂuqmﬁnﬂuﬁmmu

7 TAP 5

ﬁuqﬂ

A & ')
gﬂ‘ns JunawnNITNadaUrNanlag
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8 50648 rovtine v Front Panel " - — = e .

[P Gt Wiew Project Operale Took Window Help
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=
[ os
—
[rioes
caLcuTon!
e ol

31]‘?; 4 Tdsunsauuadda (LabVIEW) nagauiszan

duaoulumsldldsunsy

1. SPEC Aavhnstloutayansazidoaniauilad

2. AMBIENT& RESISTANCE aavihmatleutayagaunniuiadauuazdininm
Fuwmuaasuaaiaiiale

3. TEST POWER LOSSES fladusaiminaseuanuguyiivuus lidlnaauszme
flvaa

4. CALCULATOR ﬁamumaamiﬁwmmmmmgtyL?mmamﬁauﬂm"lW%

5. fmstufindayaasluadlndvaslulamandianiaa

s 5 mstwiindeyaasinlalasyerdiania
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nMskldsunsunInagaulawIzhuy sanTavn lalasidaldsuntunaliimsnasay

DlIVEETRTY a’lmim,l,amvl,@i’@”agﬂﬁ 6

| PROGRAM TEMPERATURE RISE TEST
tmlo oo oo T
aemlo  otomscuan i
T i
duals | CooAMEONMA ,1

wmsan s cean oo @i
rom o e cnan 'f
toboafi sk oo 2
wmeln ceomscocon »:
vemohsals CoGR O

[

sUiie  lusunsuuad?a (LabVIEW) nasgauamn)iiinadn

Juaanlunisldlusunsy mineseugungiiinlasiTan19337 Tap 52993013
nasauuaaiaizuf 1 laolsuninaztuiindr nizua usau dranugniiovaindaundag
WAL AN IWINNEN 4 AUN gRDITAUAULYK 1 AU ATUTELIIANNTEU MULL

ATINAN LATENUAIIDE1IRE 1 FILALI TINNIANG 8 Gk

3. MINAFAULATHANIINAFDY

3.1 nmsnadaunuuilsedn
‘lumu?ﬁ'aﬁ"tei’ﬁmﬁaLLﬂadlui:uuﬁmmﬂmaams"l%lﬁﬁdaugﬁmﬂ%ﬁ@] 3 1& 50

\§3ae 22000-400/230 11adt 1aaLaasnit Dyn 11 RRaMad 50 1ATia 100 1ATLa ez 160 LA

Jia NvihmInesey lasdaisasnsnasey @’i’qﬂ'ﬁ' 7 Uaz 3ﬂ°7'{ 8 [3] HANNTNARALUFAIAS

a3197 1, 2 uae 3

> %

57 vesmsnasauaianaguds aszaalnaaninnalagisanises

Faculty of Engineering, Kasem Bundit University Research Article




3ronssuansinuuUnuZa UR 7 aJun 1 UNSIAU-UNUNYU 2560 7 ]

58 2sesmsnaseuaanagads anzlidlvan

M5 1 wanInadaunaaulaslwwi 50 kVA

Tap 3 (nadauilszan) Tap 5 (ﬂmaauqmwgﬁtﬁu)

No-Load Current =0.59 % No-Load Current = 0.59 %
No-Load Losses =142 W No-Load Losses =142 W
Load Losses at 75 °C =0942.07 W Load Losses at 75 °C =968.64 W

Impedance Voltage at 75 °C = 3.98 % Impedance Voltage at 75 °C = 3.96 %
Efficiency at 75 °C =9788 % Efficiency at 75 °C =9783 %

Voltage Regulation at 75 °C = 1.95 % Voltage Regulation at 75 °C = 2.00 %
Total Losses at 75 °C =1084.09 W Total Losses at 75 °C =1110.64 W

M13791 2 wananadgaunaauiladiini 100 kVA

Tap 3 (nadauilszan) Tap 5 (ﬂmaauqmwgﬁtﬁm)

No-Load Current =0.38 % No-Load Current =0.38 %
No-Load Losses =2234 W No-Load Losses =2234 W
Load Losses at 75 °C = 1536.76 W Load Losses at 75 °C = 1564.29 W

Impedance Voltage at 75 °C = 3.81 % Impedance Voltage at 75 °C = 3.68 %
Efficiency at 75 °C =9827 % Efficiency at 75 °C =9824 %
Voltage Regulation at 75 °C = 1.60 % Voltage Regulation at 75 °C = 1.62 %

Total Losses at 75 °C =1760.16 W Total Losses at 75 °C =1787.69 W
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M13791 3 wannadgaunaauiladlini 160 kVA

Tap 3 (LL‘ﬁﬂ‘lﬁo’m) Tap 5 (ﬂﬂaauqmﬁgﬁtﬁu)

No-Load Current =0.38 % No-Load Current =0.38 %
No-Load Losses =3127 W No-Load Losses =3127 W
Load Losses at 75 °C =2094.78 W Load Losses at 75 °C =2214.69 W

Impedance Voltage at 75 °C = 4.09 % Impedance Voltage at 75 °C = 4.39 %

Efficiency at 75 °C =9852 % Efficiency at 75 °C =0844 %

Voltage Regulation at 75 °C = 1.38 % Voltage Regulation at 75 °C = 1.47 %

Total Losses at 75 °C =2407.48 W Total Losses at 75 °C =2527.39 W

ad a &
3.2 ﬂﬁiﬂﬂﬂaﬂqm‘lﬁﬂ&lﬂlﬂ&l‘ﬂ%

1. vl,@mmﬁamJaam%aalﬁmﬁ'uﬁ'uﬁ‘lﬁ”ﬁﬁmsﬂ@aauﬂi:ﬁﬁmﬁ’lmsw@aauqnmgﬁﬁ

o o v

QI é/ 1 L { Q Q Qs a = {
Wudn lagdarsasminasay 93N 7 Tﬂmm’mm’mqm‘nguﬂummauﬂaa @937 9 [3]

Description

i 2] ure
Ambi Ti e
Ambient Temperature
Ambient Temperature
Top Oil

Top Fin
Middle Fin
Below Fin

PN SMNEE

Top View Front View

(= v

3 9 msﬁ'mwéf'ﬁﬂqmwgﬁﬁumwuau,ﬂaa

Namimaaummﬁ\igﬂﬁ 10 WAL gﬂﬁ 11

50 | 50 | |
o 40 9 10
< 30 s 30
€ 20 20

(]

F 10 ‘T' = 10 -

0 } 0 }

012 3 4546 7 8 91011 012 3 4546 7 8 91011
Time (hour) 50 kVA Time(hour) 100 kVA

53U 10 wanIINAFEUMUYNINAVBINIAIRATKLKVBIRADULAIVWIA 50 KVA LAz
100 kVA
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50

40

30

20 -

10

0o
012 3 456 7 8 910

Time(hour) 160 kVA

Temp °C)

311 11 Nam‘mﬂaauqmﬁgﬁLﬁumaaﬁﬁﬁuﬁ’mn%wamﬁauﬂawmﬂ 160 kVA

2. AIANNFIUNIIUVBITARINNIA LG M FITHFNNINHARAAFAI L8 Tnana LT
#2182 (Numerical Regression procedure) L1811 l®1A1ANNG UNIUARIAANTZUE LW
AAMNTUNUTBIVARIAURAIRITUN 12-14 [2, 3]

0.0447 216
_ = 4E.08x" +|3E-06x2 1 0,0007x  0.0445
= 00444 - =213
< €
S 0.0441 0,9998 5
P S 210
S 0.0438 3
2 00435 5207
[ —
& 00432 g 204
o
0.0429 — 201 —
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Time (min) 50 KVA (439¢1) Time (min) 50 KVA (439g9)

sU 12 anwdwmuldiiidalavasaanszualiiizassaainusean uas zaain
W39g9 50 KVA

0.0204 EIE 77
—_ 4 3 2 = —
E 00202 - 3E109x*| - 2EF07x + 6E-06X> - 9E-05% + E
S 0.0203 s
o 0.02 ®
e 2 |- 1 e 75
& 0.0198 s
= 1%}
2 @
& 0.0196 é 74
0.0194 —— 73 1
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Time (min) 100 kVA (439611) Time (min) 100 kVA (W39g4)

sU 13 anwaunulddriidalanasaanszualiiizesaaaiausean uazuaadn
115989 100 KVA
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0.0105

= 4 5| = 2 —

g 0.0104 y-F-TEH 17+ 5B-09x] - 2E-07x +-3E-06x"~ E 39.6

o

= 4E105x + 0.0104 S

g 00103 4— S g 392

< R =(.9999 =

B 0.0102 < 38.8

(7} ‘B

Q o)

X 0.0101 ¥ 384
0.01 Yoy 38

0 2 4 6 8 10 12 14 16 18 20

Time (min) 160 KVA (43461)
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0 2 4 6

8 10

12

14 16 18 20

Time (min) 160 KVA (U399

sU 14 anuawnuldihidalanasaanszualdirzaszaalausan uazuaain

3959 160 KVA

a

A o

{ A‘ &/ :’ a U 4 v s
Nﬂﬂ’]i‘ﬂ(ﬂﬁaﬂqm‘lﬁﬂuﬁLWNﬂl% °llad%ﬁu%(ﬂ’]%ﬂ%ﬁWﬂ(ﬂI%ﬂ@‘ﬂa\‘]%iJE]LLﬂﬂ\‘ILLﬁ@]\‘]@]\‘]@]’]T]\‘]

=h.
N

v

a51971 4 wamiﬂﬂﬁanqmﬂgﬁﬁtﬁuﬁu Annalnan
d'm'm‘sg'm [2] 50 kVA | 100 kVA | 160 kVA
Top oil temp. rise (°C) 60 40.70 40.28 46.37
LV. winding temp. rise (°C) 65 46.76 45.71 54.28
HV. winding temp. rise (°C) 65 58.19 54.60 59.03

4. AATANANIINAFDY

mﬂﬂiwwmmwﬁmmm@mm”agﬂﬁ 12-14 YNFTIRNAIIN A TAFIFNT LAAITH

awmimﬁm’i’mam@T’mmm‘ﬁmlﬁa@hLm:éﬁmmgwamﬁauﬂm 50 kVA LA baad

FUNNIN 9 LRZRNAIN 10

y = -4E-08x> + 3E-06x” - 0.0001x + 0.0445

y = -0.0002x> + 0.0178x* - 0.7712x + 214.09

9)

(10)

aumsmifi‘@mmmﬁmmuéﬁmm@‘hua:ﬁ'}mmgwawﬁaLLﬂJaa 100 kVA a3l

AIFNNNTN 11 WRZFNNIIN 12

y = 3E-09x* - 2E-07x> + BE-06X° - 9E-05x + 0.0203
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y = 1E-05x* - 0.0005x> + 0.0115x? - 0.2725x + 76.768 (12)

FUNITANTIAAIANNAIUNIUA LTI @hLLa:@TmLmqwamﬁa wUag 160 kKVA LA be

ﬂydallﬂ"li‘ﬁl 13 LLﬂ:mJﬂ’]i‘ﬁl 14
= -7E-11x° + 5E-09x" - 2E-07x° + 3E-06x° - 4E-05x + 0.0104 (13)
y = -5E-07x° + 3E-05x* - 0.0008x> + 0.01x’ - 0.1406x + 39.698 (14)

NANARAULTZIN naauladng 3 1A3a9 50 kVA 100 kVA Laz 160 kVA Namaauﬁvl,@i”ag;
Tuansvauﬁm@ligﬂuwﬁmﬁ‘m'ﬁqmm'vmimﬁw'ﬁu@ 2, 3] Iﬂﬂumigﬁu
N§@ﬁ’m€ﬁqmm%msuﬁmum"ﬁdmﬁaLnJawmm

50kVA No-Load Losses < 160 W, Load Losses < 950 W, %Impedance = 4%+10%

100kVA No-Load Losses < 250 W, Load Losses < 1550 W, %Impedance = 4%*10%

160kVA No-Load Losses < 360 W, Load Losses < 2100 W, %Impedance = 4%*10%

ad a & o & 4

wamaauqmﬁguﬁmmu AaURING 3 1AT89 50 KVA 100 kVA Laz 160 kVA Nanagay
ﬁ"L@Tayj’lummsﬁmuﬁmmg'}uwﬁmﬁ'msﬁqmm%ﬂﬁuﬁ'mu@ 2,3 lasu1a331%
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