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Distinguishing magnetizing inrush based on characteristic of equivalent instantaneous inductance
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Abstract: Utilizing the primary-side data in 5 ms after no-load transformer is closed to identify the parameter of equivalent
instantaneous inductances. The transformer protection principle is formed according to the characteristic that when no-load
transformer is closed, the equivalent instantaneous inductance of normal transformer is comparatively large before flux being
saturation while the fault transformer’s equivalent instantaneous inductance is comparatively small, and a novel transformer protection
criterion is proposed, that is when the value of equivalent instantaneous inductances is smaller than the setting value, it’s judged as a
transformer with fault, otherwise as a normal transformer. This method does not need the secondary voltage data of the no-load
transformer and fully considers the difficulties of obtaining the data in field operation. Simulation results and experimental results of
real transformer verify validity and effectivity of the method.
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Fig.1 Analysis circuit for equivalent instantaneous inductance
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Fig.2 Two winding three-phase transformer with Y/A
connection
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Fig.3 System of transformer with wye-delta connection
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Fig.4 The inrush when no-load transformer is energized

Bl 5 Ayite A AH 5%l ] g AR s 45 2 480 A5 Tl I
— M ARSI , eI h AR s s A AR 2R
b L T AR KA HE, AR #bA B C i
=BG A AR IE, IUiN = fgsdth
PRGNS AT T R R o At il 7 SCH
PRI 44 355 4 TEJT 1V FRAUIT 1] 5 e RReAr J5id H
it & I TR e 12 ) b e i 1 ) [ TP A
JE 32 AN T A 0 HRL A B AT R AT S

1000

iIA
=

-1000 . . . .
0 0.02 0.04 0.06 0.08 0.1

tls
E5 Y M AHEEEERTERTHRSE BIREE
Fig.5 The current when no-load transformer with internal fault
is energized
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Fig.6 Dynamic analog testing system

RIGAR A o — AN R84 Y/A-11 3.
HAHAR LSS EO A A BUE RS 2 kVA, FUEH
KU, :U,=1040 V/220 V, ZE TN 1.32%, 5%
WAREN 1%; HEEHIEN 13%~20%, 4 31 FE
0.55%~0.6%. W& T H & DF1024 {45 X B4,
KFESA 50 kHzo I ANBORE0HE 20T R I S5 20 H
PRS2 K, i3k 2 s, Bk, =0.2. H%
2 ATLLEH, IERAR A SR, HAE AR )
HERAEREG N T B E, HIRN 322 R R
FH T 58 B R O RN i B T 85, T e R A s
PRSP, FLEE R I R B R 2 B AR TR AR
JREE, s /N T ROEAE,  SUEREE T2 B .

R2 PEABEMETRE T K, &

Tab.2 Values of K, in some kind of states based on

testing data H
BATIRES K, EAE J
IS Ahts's 0.497 9 EH 1
7 i 1) 2.27% 0.037 8 (s 2
?3% [i 1] 4.54% 0.028 6 (s 3
E:% Iifi. /] 9.08% 0.020 9 b 4
6 it

SV s B S e {0 R S AN R DR S
ORI 23 PR s s A A o %5V R T 52
PR 88 W 5 — M 5 ms FFEUHS P IAEECHE ek vl
HEURU AR T4 25 A 10 A5 50 I rEL R, R BT A A i
W 73 s e S5 25 N P L T 2 s ol 5 2 I LK
FERUE AR 2257, AT ml 0] P A5 280 Il v
JER KT AR VMEL R AT 2 P58 T i A 75 7 A ARt

WG A5 RN, ASCPTE 1 B SR RENS 1E
I 25 B s e A A b AR L PR 22



-16 -

® D ERGEY DA

W AR GEAERRE S5 N 3 A il UK R A UM A
SEMIZE, AHE R IE R IR . 25
BT, ATEENER, BT RN T S

S 30k
(1] E4efe. RIRSRIBITARKRED]. B A3k

(2]

(5]

W, 2001, 21 (10) : 1-3.
WANG Wei-jian.
operation of the transformer protection[J]. Electric Power
Automation Equipment, 2001, 21 (10): 1-3.
BEW, MR, EREHT, A R TR L RO
FRE ) 0l A s A I G ALLY). L R G E Bk,
2002, 26 (17) : 35-39.

GE Bao-ming, SU Peng-sheng, WANG Xiang-heng,

et al. Distinguish inrush currents for transformers using

Consideration on the improper

frequency characteristic of instantantaneous excitation
inductance[J]. Automation of Electric Power Systems,
2002, 26 (17): 35-39.

WEW, T, EAEHT. TSR0 I R ) AR
Hs 2% it B e o A ). o R A B,
2004, 28 (7): 44-48.

GE Bao-ming, YU Xue-hai, WANG Xiang-heng. A novel
equivalent instaneous inductance based algorithm used to
distinguish ~ inrush  currents for  transformer[J].
Automation of Electric Power Systems, 2004, 28 (7):
44-48.

BeRuk, EARHT, ESI, A& JET AR X AR
P PR A s 2 5l B R O S ) T VR (D). W Bl
#2005, 25 (10): 1-6

BI Da-qiang, WANG Xiang-heng, WANG Jian, et al.
Indentification of transformer magnetizing inrush based
on equivalent instantaneous inductance in nonsaturation
zone[J]. Electric Power Automation Equipment, 2005,
25 (10): 1-6.

RReANT, s, MRLETR, S5 BT RS HOR
1078 s BT 0 7 ik 0], VG 22 A8 K224, 2007,
41 (10): 1216-1218.

KANG Xiao-ning, HE Lu, JIAO Zai-bin,

Distinguishing magnetizing inrush based on characteristic

et al.

(6]

[7]

(8]

[9]

of excitation inductance[J]. Journal of Xi’an Jiao Tong
University, 2007, 41 (10): 1216-1218.

KHIAR, fEER, RETE, & —MiET Y/A#KL
AR s s B Jih e e S HOTVE D) R O R A Bk
2007, 31 (9): 32-36.

SUONAN lJia-le, JIAO Zai-bin, SONG Guo-bing, et al.
An algorithm to calculate the eExcitation inductance of
power with  Y-Delta
Automation of Electric Power Systems, 2007, 31 (9):
32-36.

SRR, ek, RIRK, SE FET b REF ST
AR TS % R R A ) 0], v L R A
2001, 21 (7): 91-94.

ZONG Hong-liang, JIN Hua-feng, ZHU Zhen-fei, et al.

Transformer

transformer connection[J].

inrush detected by the variation of
magnetizing impedance[J]. Proceedings of the CSEE,

2001, 21 (7): 91-94.

Wi, %, P R TARE/DN AR A =
FIREFFNSIAT]. ARG A, 2009, 33 (13) -
68-72.

YANG Hao, ZENG Xin, LUO lJian. A three-phase
transformer leakage inductances parameter identification
algorithm based on the constrained least squares
method[J]. Automation of Electric Power Systems, 2009,
33 (13) : 68-72.

FT, R AR s AR b 7 E Y A B[], H
MHA, 2004, 28 (12): 50-52.

WANG Xue, WANG Zeng-ping. Study of simulation of
faults[J].
Technology, 2004, 28 (12): 50-52.

transformer with internal Power System

Yris BHHEA: 2009-11-12;

{&[E H43: 2010-04-05

EEEN:

kO (1982-), FH, MEARA, WER ) ALy

PRI 89 A% ; E-mail: zhuf64@163.com

£ A& (1960-), §, a2z, NELH 45K EHE

Bl 15 R ARG ARSI

RARZ(1966-), B, HAIARNN, MFE)A5u%E

BRI BB B S AL



