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Fig.1 An external fault of transformer
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Fig.2 Circuit model of transformer recovery inrush
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Fig.3 Flux variation of transformer
before and after an external fault
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Fig.4 Simulative current waveforms of transformer
HV and LV sides,with load current neglected
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Fig.5 Simulative current waveforms of transformer
HV and LV sides,with load current considered
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Fig.6 Simulative current waveforms of transformer
during putting into operation without load

A s i AR B B3R I 7 A Y F T A2 P I O
BR T R RE I 22 S IR IR BIVE LIS 38 25 2 i 2 A T
i AR B IER B . O T By Ak B T T E0R
AR RS, H AT, AR 2 BRI A A U
BDIRE , 1073k F O AR A (I H R B ) Y F O E 1
S ot B R AP A FRL YR S I T] S (42 6 D U 3 2% I
BRI 1A o R . b A A A T
25 B W) il 9 DR ORI (B T R TR A2 T
T — 7 A %, 8 ad b T a9 23 A FECE D7 20
A8, PTG S A A A A R R S O P Y
TR R ] R T B EL 5o S U A iy
Ve AT RE A LR PR A A AR R Bl o Db YR TR AR
JI A ST ER R R A T AR R B R, R B DR B 1
R B DT 53, [R) INf 2 6 ) 2 2K A PR e s 3
BRI FER SRR O T, oh T A AR
e 2 YO AR R RS PRI UR R AT RT REAE T L R
PR AR TR Bl DT 4 R G A e BE AR K

3 4EiE

T 2 DR A A ) R X 7 T A A S A R )

M A AR AT T PR A B 4 BT, SR 5 2ok B 1
FLE TR UE R« S0 S % B A A (A58 T 4% — Ul v
UL AE S B D53k 7 A PR T A A T DR D DA
FERHEAN B ., HLHL TR S I R P B 0K & B
FTRER /DN, DT RS 728 s gt 22 3 DR 4 B HL S PR3 i B 2
Wi, A AT RE S BOR R B X — TARX B AT
A B T 2 v S R S P 9 i PR S — A 2 UM 52

SE WK

[1] Eifh. A F s gk Ry B 5 R (M. JL st I J)
AL, 2002.
[2] EAHOG. [HI AR R A8 AR 22 s (R i [T ], B REEH Sk,
1979,3(1):18-30.
WANG Zu - guang. Transformer differential protection based on
dead angle philosophy[J]. Automation of Electric Power Sys -
tems, 1979,3(1):18-30.
[3] FhER R a . P X AR IFEE A A RS 2Z s [J]. R
5t H 311k ,1996,20(4) :42- 46.
SUN Zhi-jie,CHEN Yun-lun. Transformer differential protection
based on the characteristic analysis of the first and second half
cycle of the magnetizing imrush current[]J]. Automation of Elec-
tric Power Systems, 1996,20(4):42-46.
YR W BRAEAR IR A5 IS R R R (E 22 S AR R TR g R g o
BRI ], B R A 8h4k6,2001,25(10) :31-34.
HU Yu - feng,CHEN De - shu, YIN Xiang - gen,et al. Sampling
value based adaptive differential current protection of transfor -
mers [J]. Automation of Electric Power Systems,2001,25(10):
31-34.
[5] £ 2. 1999-2003 44 WL T AF P 2 AT BL BT [0 1.
[, 7 ,2005,38(5) : 13- 19.
ZHOU Yu-lan. Operating statistics and analysis of relay protec-
tion for power system in 1999 -2003[]]. Electric Power,2005,
38(5):13-19.
JHE 2% 2003 4F AR A E o Ak B RS AT L BT L) . R
[ H, J1,2004,37(5) : 43 - 46.
ZHOU Yu-lan. Operating statistics and analysis of relay protec-
tion for power system in the first half of 2003 []]. Electric
Power,2004,37(5) :43-46.
M T, R R R A AR R SR A G A R R e R kA
FEar 2 Ry m L) ], o E AL TR R, 2002,22(3)
13- 18,36.
LIN Xiang- ning,LIU Pei,LIU Shi- ming,et al. Ultra - saturation

—
~
=

—
=)}
[t}

—
-
[}

on state during transformer switch in with load and its in -
fluence to transformer differential protection[]J]. Proceedings of
the CSEE,2002,22(3):13-18,36.

(87 MR, XU, AL 5 b e B D R i 22 3l (8 7 158 3l 4 BIL 2R3 #p
[J]. mI &S AFE,2003,27(19):57- 60.
LIN Xiang- ning,LIU Pei. Mechanism analysis of the malopera-
tion of transformer differential protection after external fault
clearance [ J ]. Automation of Electric Power Systems, 2003,

27(19):57-60.

JA e iR e T AR 25 B PR R Bl S R B kX AL ]

LR 3R, 2001,25(12) :71- 74

ZHOU Yun- bo,CAO Liang. Inspection and analysis of a mal -

—
el
[

operation of transformer differential protection and its preventive
measures| J |. Power System Technology,2001,25(12):71-74.
[10] VERMA H K,BASHA A M. Microprocessor - based compre -
relaying  for power transformer protection []J].
Electric Power System Research,1990(19):115-127.
[11] BRONZEADO H,BROGAN P,YACAMINI R. Harmonic analysis

of transient currents during sympathetic interaction[J]. IEEE

Trans on Power Systems,1996,11(4):2051-2056.

hensive



& 10 # SRS AR R AR A 63

[12] THORP J S,PHADKE A G. A microprocessor based three (BEEHRE:. & %)
- phase transformer differential relay[J]. IEEE Trans on Power
Apparatus and Systems, 1982, 101(2):426-432. EEB

[13]) E4ef. bR T Bkt (R BT (M ], L5 o [ o ) AR FEH(973-), %, ARFFAEHA KT, A LHR
#1,2004. | E BRIy ) A AR 4% B AR AP (E - mail:hexun_dl@163.com);

[14] GUASCH L,CORCOLES F,PEDRA J,et al. Effects of sym - REA961-), B i afmA, #E  HERHTAS
metrical voltage sags on three- phase three-legged transformers Wi, EEH R O w AR AR ARG MR SE oA X KB
[J]. IEEE Trans on Power Delivery,2004,19(2):875- 8383. EAEBANRLEFTEEA,

Research on recovery inrush in operating transformer
LI Li-xin'?,SHU Hong- chun'
(1. Kunming University of Science and Technology, Kunming 650051, China;

2. Electric Power College,Inner Mongolia Polytechnic University ,Huhhot 010080, China)
Abstract: Based on the transformer equivalent circuit,the transient process during the isolation of
transformer external fault is analyzed according to flux variation and the corresponding formula is
obtained. It is pointed out that,the main flux of the transformer consists of two exponentially decaying
DC components,which,together with the steady component,cause the transformer saturated and the
recovery inrush produced. Considering the piecewise magnetization characteristics are linear,nu -
merical simulation proves that,the feature of recovery inrush is not obvious because of the existing
load branch and its small secondary harmonic,which may lead to the misoperations of transformer
differential protection and current protection.
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