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Fig.1 Equivalent circuit and recovery
voltage test of oil-paper insulation
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Table 1 Comparison among different algorithms
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Fig.2 Flowchart of equivalent circuit parameter
calculation by fruit flying algorithm
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Table 2 Information of transformer T,,T, and T

HUESE  Ad/

A TEAR HmbE 5

%/kV - (MV-A)
T,(RERT) 1993-09  SFP9-240000/220 220 240
T,(RAEST) 1993-09  SFP9-240000/220 220 240
T, iz SFSE9-240000/220 220 240
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Table 3 Calculated parameters of transformer T,,T, and T,

WA S R,/GQ Cu/nF T,/s R,/GQ  C./nF
1 01909 0.1591  0.030372
2 02518 03203  0.080652
307969 04175  0.332706
T, 9.0094 30.6854
4 38417 11082  4.257372
5 149960 6.1148  91.700600
6 14.1860 46.9530 666.106300
1 02334 0.1023  0.023874
2 06853 0.1186  0.081277
T 3 14355 02909 0417587 211254 35.0904
: 4 88382 0.5615 4962649 '
5 61.8219 10630 65716680
6 487133 19.0173 926.395400
1 01114 02183 0.024319
2 13821 0.2466 0.340826
3 7.6068 02679 2.037862
T, 19.0535 103.91
4 149377 12.1205 181.052400
5 164419 31.1577 512.291800
6 17.7905 137.5878 2447.756000
200
<
¢ 100
=
0
102 10" 10° 10" 102 10°
t./s
(a) T, HZER
120
;i
¢ 60
=
0
102 10" 10° 10" 10 10°
t./s
(b) T, T HLE5 3
250
<
: 125
)
0
102 10° 10 10*

t./s
(c¢) T, P HER
—e— D, -~ T

B3 T, LT aHERERLEFEESNEELR
Fig.3 Comparison between simulative and measured
values of polarization spectrum for T,,T, and T;
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Table 4 Information of transformer T, and Ts

ARJEAR )] R
T, 1995-08
Ts 2000-12

S /kV A/ (kV-A)
sp-250/10 10 250
sp—250/10 10 250

R5 TESTT,T,HSHITELER

Table 5 Calculated parameters of transformer T, and Ts

B4y X#& R./GQ C,/nF /s R.,/GQ C,/nF
1 00315 06565 0.020680
2 01025 1.0168 0.104220
T, 3 01612 34189 0.551127 05845 331132
4 02978 93539  2.785591
5 07919 160670 12.723620
6 43612 19.9440 86.981520
1 02418 0.0723 0.017480
2 0.6637 0.1294  0.085880
T, 3 24795 02267 0562103 1666 242173
4 29049 5.0582 14.693570
5 43748 163575 71.560790
6  8.8202 56.5393 498.687900
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Fig.4 Comparison between simulative and measured
values of polarization spectrum for T, and T;s
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Table 6 Information of transformer T, and T,

AR R A RS /kV i/ (MV-A)
Ts  1993-10 SF08-31500/110 110 31.5
T,  2002-01 SZg-31500/110 110 31.5

KT TESRT,THSHITELER

Table 7 Calculated parameters of transformer Ty and T,

BEAR S R./GQ Cu/nF T,/s R./GQ C,/nF
1 0.0359  0.8034  0.028842
2 03538 0.8504  0.300872
3 1.0148 23472 2.381939
Ts 2.5607 172.707
4 156680 1.1429  17.907300
5 133640 55355  73.979190
6  8.1742 68.3800 558.953400
1 00147 34241  0.050334
2 00575 81908  0.470971
T, 3002760 152320 4204225 ) oo o)
4 04287 889730  38.143030
5 0.6079 345.4700 210.014900
6 2.4489 444.8700 1089.447000

100

50

Ui/ V

0
102 10" 10° 10! 102 10°
t./s

(a) Tt B45H
400

«/V

200

107 10° 10 10
t./s
(b) T, Dy EL&5 R
—e— MY e TP

BST. T, AEmERKEFEESNEELLR
Fig.5 Comparison between simulative and measured
values of polarization spectrum for T and T,
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Parameter identification for equivalent circuit of transformer oil-paper insulation
and effect of insulation condition on parameters
ZHENG Junliang,JIANG Xiubo,CAI Jinding
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: Based on the eigenvalue measurements of return voltage,the fruit flying algorithm is adopted to
calculate the equivalent circuit parameters of transformer oil-paper insulation,which are then applied in the
simulation model to obtain the polarization spectrum of return voltage. It fits the measurements very well,
verifying the correctness of calculated parameters. Seven transformers are divided into three groups according
to their voltage level and capacity,their equivalent circuit parameters of oil-paper insulation are calculated
and the effect of insulation condition on the parameters is analyzed. The analytical results show that,the
transformer with better insulation has bigger insulation resistance,polarization resistance and maximum time
constant.

electric transformers; electric transformer insulation; oil-paper insulation; models; return
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