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Abstract: The characteristics and research methods of transformer interturn breakdown, detection and protection and
characteristics of interturn fault were introduced in this paper, and the research direction of transformer interturn fault was

prospected, which can provide reference for the academic research and operation and maintenance of transformer interturn

fault.
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Fig.1 Double exponential switching impulse voltage

generation circuit
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Fig.2 Double exponential switching impulse voltage
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Fig.3 Oscillation switching impulse voltage generation circuit
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Fig.4 Oscillating switching impulse voltage waveform
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Fig.5 The pig-tail interturn electrode model structure
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Fig.6 Equivalent circuit of transformer interturn short circuit
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Fig.7 Equivalent circuit diagram of a three winding
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transformer interturn short circuit
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Fig.8 Primary side current and secondary side current at

different short circuit turns
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Fig.9 Primary side current and secondary side current at

different short circuit locations

% P P AR T A RS B ORI AR D AR
e M ) A 1 7 DA T AL 17 X [T 1) £ 2% (R R M
Wi 4 gt — b 5, (i T 28 25 A BEL Ok /), [ 1) it
U FEL UL MY R o £ Pl LR K, i — D R BUT VR
BN, IR R E R S, A s A i o ik
NGO PR AR A% M 5, 3 B Ge AL )R AR P R T
TR AT 5 A T R g B o T LA 3 s 45 [T 1) i e
LI, S A LR AR A BRI, (L i e £ P R 3 A L T
BT B A2, AT DA S A K R A R M A
2% BB AT IR

5K ST i S PO BB A TR R A R 2 T T
AR B, LT AR M % I ) R B B . AR
P AZ A, kb e P S IR T O S, kel I K S
I TE 2 AEAR K, WO AL B S TR T AR DR A AN Y
AE ok X [ [ 4 o ol AR A PR T 9 T AR 28 T 8 1
TG e AT 4R R e AL AR 2 T TR S
2.3 ERETM

27 s 4% (L ) A A R B A R I, 738 2% P 78 )
FLUAL 5 i 4 2 2R e AR 3l Ak 7 AR s 4 I [R)
G I LB PR T 0 U O A5 S 4, T DAY
A s i I [A] 6 2% PO A D00 5 R 47 3 PHAR B

i e S ) AL R | B SR A
ITE 5] e % o7 BB < AN [ e B B 451 B S [ B 8 o



@EFR 2023,56(11)

3015255« 25 B8 I 5 5 U 98 1

Uit R LR G, A5 2 R I R e I, AR
J 45 i 31 SR 20 PR R SR A L UL AR AR O 5 DA
AR s 25 AN RS AT IR DL I 37 A > 45 SR A B 10 BT

(=
9%}
~1
(Y
X

—_
(=

i0C0nmaER
e O00000!
=00 U —
BNSRA—ULWc0
G0 OSRNG0
DA SDO—IIHD
SOANED—S0
SIS CTS

TR B AT
() IE BT Rk 93 Aii

C D e

B AT TE B
(c)6% I 1) Ji % B il 370 43 At

E10 ZEEFEAR

TN o RN 3 S B AR O Tl Rl SR FR AR S S AL I B Y
K5 A AR, kO ol R VR AN i s L s B 451
SR A I G 1 K

}I‘I_J’

B
ELEM=1843
MIN=0.001045
MAX=1.31003
XV=-2

YV=-2

Zv=1
DIST=0.155563

Z-BUFFER
EDGE

=3
=3
=1
=4
S
wn

OO0
LI—= O OO~J N b —
—ON—= D00 LI O
O OLICONI~I—ON
DN JP00LIO S
LINO B DN =—~JL200.
OO0~ 45— 00!

B

ELEM=2035
MIN=0.002242
MAX=1.31295
XV=-2

YV=-2
DIST=0.155563

Z-BUFFER
G

=3
=3
=3
153
o

MN<TON
ROOONNOEN Secs
o |l
= O000000 M Il |
W= S0 bI— N
= NI I 00 UIND S
RU—ASEOW
ORNSEI—Nool
N—= 0B —J— s
ISISISESSN SN

NE-
A

‘ .
y

y

;
Y

')

v

Y
v
v

A5 i 32 AT BT R 3 B
(d)9% [ [71] J 1% (1) i 37 53 A

BITRAHIA S HE

Fig.10 Magnetic field distribution of transformers under different operating conditions
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Tab.1 Advantages and disadvantages of transformer interturn fault characteristics applied to detection
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Fig.11 Block diagram of the repetitive pulse method

experimental setup
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