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Fig.1 Dual wingding single-phase transformer
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Fig.2 Three-phase transformer with Y,/A connection
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Fig.3 Estimation of primary resistance and leakage

inductance for ordinary simulative transformer
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Fig.4 Estimation of secondary resistance and leakage
inductance for ordinary simulative transformer
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w&s r.+n§r2/ﬂ L|+n§L2/mH
A ESR 0.240 9.50
BT 0.270 9.38
B3 2.27 Y% I [ e e 0.251 8.87
Rl 2.27 9% I 5] 5 0.258 9.02
R0 4.54 9% I [A) 0.182 8.12
Fl0 4.54 9 I [ i i 0.193 8.30
J5311 9.08 % [ 7] # i 0.099 7.42
&1 9.08 % I [ i 5% 0.132 7.66

i 4 9 , M) 4 s mT 2 AR S AR L W is AT T AR TR
WG RRIE ) — A2 Z A 0S4 &S 5L
{BL A 7E 26 B R AE n] BRI SR —Fh B

AR SCHRE B 8 41 AR TE A 2k W Ak RS AR K
P b e 10 AR e # IR i S 21 2 80000 o A
I, BT A R SE 4 A8 B R /0N I 45 I
JE) S 66 ST RSSO0 | B9 0 B A28 T W 8 7 1) 36
WAFAE—E RXE DI, Q0] A Al 3 F A8 JE 2% B
NS RN R S ) B A R ST T AR A

4 458

AR SCAR R — i T T 0 A5 A 1 - 6 5 AR
1178 I A S8 41 2 JOH RO T 52 B 58 21 8 P 1 46 s DU
(975 1%  EMTP 15 LA SR80 45 SR R B

a. LS RE R IEH S B0k T DURG
WS HOR A TS AIE T 38 4 28 20 T S o R sk
BLGEA ALTEAE L e I 75 32 A9 TE A 1

b. JE T (0] V- 10 75 R B A A T A% g 4 R B
T 24 M 00 R A8 ) v AR IR T 2 T 25 2 B T 4 o
B 366 4 i /N e AL W A A S N S TR A
SR EOR | BRSO B LRSI | RERS S S 41 AR I 1
LM T Bt s P i 2

SETH .

(1] HENHE MG, RN RSRATIRSW S]]
fEAR LT ,2004,32(12) :63 - 64.

ZHAO Jian -xiong, GUO Yun -xia. The diagnosis and appli -
cation for winding deformation of the great transformer[J].
East China Electric Power,2004,32(12) .63 -64.

[2] WA, 28 J i 28 20 28 W2 W B0 R o8 S T & (D).
AL K, 2004,

WU Ya -dong. Research and development of the diagnosis
of deformation of power transformer windings[D ]. Wuhan:
Wuhan University,2004.

[3] ARRI E,CARTA A,MOCCI F,et al. Diagnosis of the state
of power transformer windings via on-line measurement
of stray reactance[]J]. IEEE Trans on Instrum Meas
Special Issue,1993,42(2).312-378.

(4] Rl iR E A Z W], A2 T A 58 20 A2 JE AR 42 IR I 5T
[J1. W71 A3k ,2002,22(8).8-11.

(T4 % 27 W continued on page 27)



(L##%14 R continued from page 14)

XU Da-ke,ZHANG Yan -cang, Ll Yan - ming. Research on

on-line winding deformation monitoring of power transformer

[J]. Electric Power Automation Equipment,2002,22

(8):8-11.

Ao AR AR TR f S 2 B B TR L I Oy 2 i sk )],

HHLE AR 2002,28(9) :31-33.

GAO Shi-bin, WANG Guo. Research on on - line monitoring

of winding deformation of power transformer|[J]. High Vol -

tage Engneering,2002,28(9):31-33.

[6] Wk, Iy A2 5 &8 T [ M ] AL 50 AU Tolk Y heA:
2003.

[7] FIE, BNG % AEH 2. AL [M]. PE 22, 754 5808 R
2 A, 2000.

(8] Jr&H Stz BB M. WA ikt 2003.

[9] AL aedt ok T BEGRGI [M . b5t 35 48 R A

—
9
)

2004.

(107 XU, ) 3 L B ECA AR RS A TH A RO 4G 0 3 i1
R [T, R G H A sk, 1996,12(3)
50-55.

LIU Hao,LIU Yu -tian. The application of fuzzy mathema-
tics at bad data detection and identification of state

estimation [ J ]. Proceedings of the EPSA,1996,12(3):

50-55.
(REHE: & #%)
EEREN .

F M(1979-), 5 ,EHBEA MEHRAE ANFE A
F 4k AR AP 2 @ 89 A 50 (E - mail : Ipspeed @stu.xjtu.edu.cn ) ;
AR (1953-), %, mMAse B A Hag WL A FIF,
KN FE AR LT L AHNLER BB fy b HhidEm b
B RGAT M @GR,
#EE(1976-), 8 , MEFIHRREHA HEHLAE MK
FYU ) RG GBI @B

Study on on-line monitoring of the transformer winding deformation
based on equivalent circuit equilibrium equation
LIPeng',ZHANG Bao-hui',HAO Zhi - guo', CHU Yun-long’
(1. Xi’an Jiaotong Univesity, Xi’an 710049,
2. Northwest China Grid Company,Xi’an,Shanxi Province,China)

Abstract; Transformer winding deformation occurred during operation may cause the change of leak

inductance. A transformer winding deformation idetification method is proposed,which is baded on

the equivalent circuit equation and applies the least square algorithm for parameter estimation. With

the dual -winding single -phase and three -phase transformer equivalent circuit equations as the

foundation,the winding parameters including the resistance and leak inductance of the primary and

secondary windings are estimated for online transformer wingding deformation monitoring. A new
solution is put forward for the irrecognizability of transformer stable state circuit equation
model. Simulation and test indicate the method rational and effective.
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