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Effects of neutral earthing on the occurrence of sympathetic inrush in transformer
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Abstract: The sympathetic inrush is harmful to the operation of transformer. At present, it is well believed that cutting the passage
of inrush is an effective way to avoid the occurrence of sympathetic inrush in transformer by opening the grounding switch at the
neutral of operating transformer or energizing transformer. By the numerical simulation and the experiment to analyze the effect of
neutral earthing on the occurrence of sympathetic, this paper verifies that whether the neutral of operating transformer or energizing
transformer earthing or not, the sympathetic inrush may occur in operating transformer when a transformer energized in parallel or in
series. Changing the situation of neutral earthing, the sympathetic inrush will be variable. It is pointed that opening the switch of
neutral earthing cannot get rid of the sympathetic inrush and prevent the differential protection to mal-operate, which means that the
neutral earthing is not necessary condition for the occurrence of sympathetic inrush in transformer.
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Fig. 2 Effect of neutral earthing on occurrence
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B 2(a) ~ (23X K, BHE. K, A8, K
& K B, K . K G, K K. K B
FFUFCRET, BESS T, 24T ETIRE, 7EHR


http://www.cqvip.com

£ 000 http://www.cqvip.com|

EeRam, % AR AR rf i aT R O 2O A NI LT AR R o AT -9-

%0 MR R & TR LSS T, ERA W, BITR
JE2% T, REAH BRI i o O LR o FIRERE w RRAL,
B RkRafi. ATLAEW, ARFEFEBRET,
BATR A PR ST NRR . BITRES PN
MW A AR R A P WO, FRCE VI
0V i BT

KRB R AR 2 T, 8 W R, 7 s
B FER B R G S, SRR B EL E
FEAET R, TS R IEAT A R A% 1 R R RO AR AL
L BIEAT A s A% B JBh R R 2 B8, bR F TR Y
B DLIR TR IBITRE R UAE AL, 12 RS
R RRR R R A4, SBUBITAR B8 H h#E B IR
RAERA, WRAEFEBIEMN, ey ERNN
RIS, ZWRMNBRENAFURE . X+
BESPTHAEMET, FFAERP AN NRR K
W E AT

B3 2B 2R RN TTUER, EET
Ap F 283 L IS R AE AR I AT Y, o A AT 7
=t

&3 & 2(d) kR EEBHK
Fig. 3 The local details of waveform in Fig,2(d)

—HRESTREMAN, ELMEMBETRE
S Re s T ANV, O T EEMTR AT T
AL P SRS, KB 1PN E
Y/ AR IRARH YIY Fe 2 BB AT AR TR 28 HEAT 1
HoHr, HRRR RS ARGHNRIENE, REN
i, BATARES T, P SITC K —BATH
RE, RAZE A RZRES K P S IR K,
REZA, B4PEHETHRER. B 4@, X
HARESS T, BF M SFRBTF R S = A
R, BT T P HOFIN BT LA B, P
AR T IBAT 3L e 4% P 7= AL R0 B T IR B e 2 A ()
BT R e L P R B TR R B LS 7R
2 PRI o A RS FR I BRI 7 AR AN AR T
B 4(c) PE T Ky FI& I ANET I I i 40 27 U7 LA
B 6 R R R A S i o OB R A, AT

RARR . Fril, ZHsTRES PSSy, 7
TRA WAL T, 0 S EABOT & ET,
IBAT AL R A% o RNV A R AN REA
R, WHFAEmSCRRO21F A A, SRA MK
A0 M RS SR AR, BT RS
FIRE R LR TP B AR — 2

770 002 0.0¢ 0.06 0.08 0. 0.12 0.1

7; 0 0.0Z 0.04 0.06 0.08 0.1 0.12 0.14
E3 O = -
h -1 v pY \} \) K
2 —
0002 001 005 008 0. 0.2 01
t/s
(a) BATARIKAE T, o1 AR W T

- 0 :
= -1 \ / \ / V \Y; V \
o

:0 0402- 0.04 0.06 0.08 0.1 0.12 0.14

STy VvV VVTY

0 0.0Z 0.01 0.06 0.08 0.1 0.12 0.14

R 0 0.02 0.04 006 0,08 0.1 012 014
/8
(b) A WA T, B R RO R

0.4
- 0.2 o)

0 = i i

10 0.02 0.¢4 0.06 0.08 0.1 0.12 0.14
=z 0.5

I)() 0.02 0.04 0.06 0.08 0.1 012 0.14

=05 /_/—-/“’—'

0 0.02 0.04 0.06 0.08 01 012 0.1
t/s
(c) EBATRRIER T, BB S P 0 B 4 i

0 0.02 0.04 006 0.08 0.1 012 0.14

i

0 002 0.04 0.06 008 0.1 0.12 0.14

i
B o S e e

O 0.02 0.04 OAOG/O.OR 0.1 0.12 0.14
@ S T, Mo
A A S T BB s oo 2R B S
S R - - - - SRR L
H 4 SHANTESERS ML ERNEN

Fig. 4 Effect of neutral earthing of energized transformer on

zero-sequence sympathetic inrush
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Fig. 5 Experimental results of the effect of neutral earthing on
the occurrence of sympathetic inrush in parallel
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Fig. 6 Experimental results of the effect of neutral earthing on
the occurrence of sympathetic inrush in series
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