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Investigation of Loss Analysis Method using Integral Equation Method
for Power Transformers
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Abstract - In analysis of power transformer loss using calculation of magnetic field, Finite element method is commonly
used. When using this method, calculation of magnetic field needs the very large number of elements and the
performance of common work station is not sufficient to calculate the magnetic fields. In addition, the definition of
boundary conditions may arise. However, When using Integral equation method, only ferromagnetic materials need to be
modeled, since the domain is infinite. All the space in which the primary and secondary sources exist is regarded as

free(u=po).

Key Words :

7150 At Zaet A7 §Ee] sh&ste] whet
AEarelel deivtd e Ve AR 2n, AT
A

=
Z5E AT A e

AL A5 27T AMFolth olF A#EAI77] 93
sluch AA @Al & gdk o Ze] =
ool shedl, o7]d HETE WYr)y] A S
2 2% (Finite Element Method)o] <4 &4]d]
AREE L Tk 2GRS 27 2 277 & v
A
ol

=4 [e)
HE gzl AgerE @AV Sl Aotk
2 2 (Integral Equation Method)9] 7%, A A 7F
QogHE Wol Wolxy glomA 1 EHI Bx gL
2 A f83th AR 544 dRdd 19
S WE AAGAR Rds HUH FAEMe] sesinR
A ARYE, A AAFZRE Toz o]Fof
9 %

AA Aol HdsiA Argd

@

o fd

y

¥ Corresponding Author : T&D Technology Research Team,
Power T&D R&D Center, LSIS Co., Ltd.
E-mail : bhbae@]lsis.biz
* T&D Technology Research Team, Power T&D R&D
Center, LSIS Co., Ltd.
Received : October 22, 2012; Accepted : March 6, 2013

2
A
It
o
o
(3]
o
=
i
0fo
w
)
N
10
Tt
>
gl;
1z
1%
5
4

Transformer, Finite element method, Integral equation method

a8 1 HEY ol

Fig. 1 Model for Integral Equation Method
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Table 1 Specification of Case Study Model

9I8k Abet

Spec.
Phase 1 Ph
Frequency 60 Hz
Capacity 31.6 / 42 MVA

345 kV
Voltage 138 kV

13.8 kV
Cooling Type OA / FA

E: 2 A& Zof
Table 2 Result of Calculation

IR Loss Stray Loss dT Max

[p.u.] [p.u] K]

Tank - 0.048 15
Frames - 0.008 74

Flitch Plates - 0.010 14.3
Edge Stacks - 0.068 -
Winding Loss 0.616 0.034 -

Core Loss 0.217

Total Loss 0.833 0.167 -

38 4 Al A7 2E
Fig. 4 Model for Case Study
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Table 3 Models for Case Study

A

Al |3Ph 60Hz 154/23/6.6kV 10/12MVA

A2 |3Ph 60Hz 154/66/23kV 30/40MVA ONAN/ONAF
A3 |3Ph 60Hz 154/22.9kV 25/30MVA ONAN/ONAF
A4 |3Ph 60Hz 154/22.9kV 50/60MVA ONAN/ONAF

A5 |3Ph 60Hz 154/22.9/13.2kV 80/100MVA NAN/ONAF
A6 |3Ph 60Hz 154/22.9kV 20/30MVA ONAN/ONAF

A7 |3Ph 60Hz 154/22.9kV 60/75MVA ONAN/ONAF

ol tfahe] 2
s Btk ®iEe] A9, Alddds dde] ohE 9
TEREY Lo Fog TAHY] wiEel 747e] ZFHE

E 4 Ak Z 3ot
Table 4 Result of Calculations

() ¥4 &2 (PRLoss)

197 (p.u) ikl

A 'Céf( LU
- 24 2 (pw) 2.3H(%)
Al 0.938 0.939 0.16%
A2 0.857 0.851 ~0.72%
A3 0.909 0.902 ~0.80%
Al 0.852 0.842 “1.10%
A5 0.825 0.77 -6.71%
A6 0.864 0.871 0.82%
A7 0376 0.851 ~2.89%

(b) ®F< (Stray Loss)
4 EEE]
Al & %
192 () =A%) S 2H(%)

Al 0.062 0.058 8.24%
A2 0.143 0.133 ~3.83%
A3 0.091 0.091 ~0.29%
Al 0.143 0.165 9.78%
A5 0.175 0.159 ~953%
A6 0.136 0.144 5.80%
A7 0.124 0.121 ~2.66%
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