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On-line Monitoring of Transformer Winding Deformation Based on Identification of
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Abstract: An on-line monitoring technology of transformer winding deformation and corresponding experimental
platform were presented according to the theory of short-circuit impedance analysis. Consequently, a method for
rapidly computing the leakage reactance from transformer winding was proposed. The leakage resistance is
obtained from the ratio of voltage difference to current at the peak of current, and the leakage inductance is also
obtained from the ratio of voltage difference to differential of current when current is zero. The voltage difference
of primary and secondary winding is magnified near the input limit of AD acquisition card with hardware before
sampled, thus the resolution of the algorithm is increased to the maximum precision of the card. The present on-
line monitoring system was tested on the experimental platform, and a criterion was also proposed for judging the
state of winding. The test and practical application results verify the effectiveness of the present on-line
monitoring system.

Key words: winding deformation; on-line monitoring; short-circuit reactance analysis; leakage reactance

] TR AN W73k, X 32 28 T A 2R 77 K fR
TR W 22 4 ia A7 A 3 BUR I 7 3
BRI RGP EEREZ—, EHEfT LRI, &1 00 58 2 A8 18 A 3 6 A0 G I = 22 SR IR
T8 0L AR R R L ) R G 24, GBI RIS R T IR B T A R A B M o [
AR T EH L A SRR T REATRAF MR, K G 5 R K AE N RE S
e ARRICE, NI IRANT R E ISR SR B GEAL AR T AL B I 1) Wi HLA REIR B
FET UL B RN J8 VI 2R 5E AR e s Se A2

il

Y B #:2012-07-09; f&[E HH:2012-08-18



Wi 557

R, Bl F, P dE, S RTINSO ML AR SR A I I B AR S - 45 -

ML W ITE MRS, EFER 2R R MEE
XGRS AR LR M I AT T —LEESE IR G —E
PR FICSR ST T e 3 A P 8 A5 258 ] 8 5 A TSR BT A
(1) 58 21 1 2 55 R BH T ol T Al % 1 2 T ok ) Wy 728
e GRALIR S, AN AY S2 56 % A O L RS — E B R
WO B R TSR BR i ) R G TARRR IR S 2 JF H
AR s g PO FRL S | P 9 LR AR AR AR AR DRk
RGO B — R W A W A5 R A E B R
z—,

SR T P BH vk T B, 0 B8 4 AR A R BH
PRI B BEAT THESE 3R T —Fh R TR AL TR
SR I UL RNk Bt il — B R A A
2 I R S8 AE 5L =P £ bk A O 4 2 4R
AR IE | LAY AR 2R R 37 1 Hh AR D 7 46 s
A W 1 B

1 EREARELZENEARER

P 2 6% BEL 7T 32 JCERL- 13 i 4 R R B SE L K
AR Y I A SE 250 S 80K kAR AR AR O S BUE TR
A T R AR AR DS T R RS R A ] i R
VERSHOIRE A
1.1 BHETESRSEIREREE

PR GEL Y/Y Bk AR TR AR AR UL I 1, bk
MR YIY BEIR AR FE AR AT A AE 3 A4S S7 1 A
LA Y/ B8 R 4%

; b
(e, 2 3 iz
. ] ] L=
- 1D
" = = ,
P b :
- o
—

B 1 BENGHEHTERER
Fig. 1 Single-phase model of transformer
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Fig. 2 Three-phase model of transformer

with Y,/A connection
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Fig. 3 Setup of laboratory research platform of

transformer winding deformation
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Fig. 4 Structure of monitoring system
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Fig. 5 Advantage of subtracting the primary and
secondary voltage by hardware
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Fig. 6 Oscillogram of voltage difference and current
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Fig. 7 Simulation of winding defect
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Tab. 1 Comparison of equivalent resistance (8.75 kV)

SRATIRA S 2 Ak AH BHH CH
i FL BH/Q 22.997 23.165 22.367
AAXF A% 0 0 0
55 uF HLFH/Q 21.998 23.030 21.567
AR AR %  -4.345 -0.584 -3.579
15 uF FLBH/Q 22.217 22.997 22.790
ARXT AR A% -3.393 -0.729 1.889
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Tab. 2 Comparison of equivalent inductance(8.75 kV)

SRR B s AL A B#H CH
o L JE/H 045786 041169  0.459 58
ARG AR AR /% 0 0 0
25 nF & /H 0.45897 041106  0.458 35
X% 0242 13 -0.151 26 -0.267 62
15 uF L /H 045995 040971 0.458 18
X AE4/%  0.455 58 -0.478 70  -0.304 55
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Fig. 8 Transformer and on-line monitoring system

operated in Shishan Substation
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Tab. 3 Change of equivalent resistance

AH BHH CH
FIE/Q 1.159 14 1.219 49 1.349 22
B 2210 0.015 84 0.013 62 0.014 24
A% 3.27 1.68 2.84
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Tab. 4 Change of equivalent inductance

A B#H CH
-1 {E/H 0.100 39 0.105 70 0.103 28
FrifE22/H 0.000 80 0.000 86 0.000 62
A% 1.61 1.34 1.41
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