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Novel theory of identifying inrush current based on half-cycle sine waveform

SUN Yang, HUANG Jia-dong
(North China Electric Power University, Baoding 071003, China)

Abstract: A novel theory of identifying inrush current and fault current based on the different characteristics of waveform is given.
The waveform has the nature of sine function during normal operation of transformer and internal fault, but the magnetizing inrush
current possesses fastigium wave characteristic with non-periodic components and intermittent angle during no-load switching. By
identifying the extreme point of the waveform in all cases, a corresponding half cycle sine waveform is constructed. Then K function

of sine degree of nearness is defined and used to distinguish magnetizing inrush current from fault current of power

transformers. Results of dynamic tests show that the proposed method is feasible and correct.

Key words: transformer; inrush; fault current; fastigium wave; sine degree of nearness

PESHEE:. TM77  CERIFIREG: A

0 3157

HATEREENRETREENREZ —,
CEEM AN REFRERENHERRNIER,
HuetBTHEXRIEN NIRRT ELRE
HTHE. HirelRiY, 7£2003~2007 40d], 220 kV
EULTEBEPHOFHEHRNERNH
85.866%, LfXF 100 MWK BN 220 kV KU E
25 PR 1747 1K198.852% 5. 99.506%, T3 AIX Fb & T #)
EERNZ —RTEJRFHREGERIRANAE. H
1, 4R X U Rl R TR SR A R R R AR = AR Y
BEFREE 2,

HUIZEIT R ESESRY, TEXH-
TR S 3 [ B0 ) B A B B SR A B R v e . B
EX R OB SGE, SR SRR,
LF RS A RARE - E&MGN, TIKiEEE
BHEMMET10%, HF8PIH—HTENTF7%, &
B VGBI RS R IR, TEBHYERPE

NEHS:

1674-3415(2010)18-0054-05

ToEB SR . [T A SR B S TR A R L
% (CT) WM, SEAWAER, ZREFELE
HEWKS IR F, AT 0 T (RSB 1 B B e L
AR, BT —FREE AR E
B phER T S R R T %, B A BT
FIFER. RADRBURFZHFE, " T L5
HLBRAIRES

SCHR (7132 1 T 28 T A A AR d R ord e s 5
RERFELLBARLL, =EH AW A% VAN BEES
R RIB TEA BOR ZE A B 3 X 20 R YRR A P
WML SCHR[8-91R Al bRV VR I B 42—
SN AR S5 AR ERNR, MREEN
BRERRERT, R — AR R A S R
F AR X PRI X 7 R  SCER[1014R
BRAHREEEREE WHE S RE D BR TN
MREIMERS, TERBGRTBIE A F A B 2R
AXTFR T bR IR S R AR F X AR A b, THE
P BT R L, X R BR . 3



M, B BTHAERMRYIE KK R R R AR T -55-

BRI REAIIE R R R A, RARDZFRUE
SEE W MREIESR S, FIRIARHEIE SR 55K
B SR FE B ARDURE BE TR 5 IR Rl TR 7 5 SR FRL O
SCER[12)EE v R BRI ET A E E0 B0
J& ¥ P J R FEAR AR, X 73 o i i Ut 5 e L 3
B2, D7 E A A () PR L, ARt
MR, — AN KEE LA CERE,
DL B A T REAZRIF SR KR, FFER
ERE A fean 1,

HET L ENR, SFEX R RS HEE A A
A E BB SR T A B, R TR
TR RLR B IR TR M 5 E X R B E B K,
i MRS 5 [E LR B BN R T i,
& TKERE RS EZHEEMENER, dTE&
KRBT, SENES RSN A R L K
DHNEBOEN, ERPER AR, BRI U
WAEA P ORI IER, BENERE T B
R -

1 YRR R R AHE

Tl R R O R 24 7% s 2% 0 B A\ B AR B )
BiEHEKRER, HTHENRRLT, FHES
FEEWHN, BOEFNEREXE, 7408 AR
M, HEXETATEBRM4~8E, TS5
HURA L. B 19 HZROABP 4 28 K 2% 5 A i i
ek, WRAOCHCPRER MLOABP, && 7
HEEBEEN u=U_sin(ex+a) » ARG R 2SR L,
A AR R R BT H AW (=0) B RIRETE I AT
xR (1) FrRtA,

a:‘[_ c B
A

P

¢C

I
[
|
|
l
|

L

0 T
1 % 3% Rh ph 2%

Fig.1 Transformer excitation curve
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Tab.1 Calculation results of K when transformer internal fault

occurs during normal operation

BITRE Ky, K K, F

5

EHIET 0.083~0.116  0.037~0.056  0.031~0.053 1

& [EAE 3%  0.081~0.112  0.058~0.086  0.060~0.090 2
T 5%  0.052~0.073 0.042~0.061  0.027~0.031 3
o Mk 9%  0.114~0.186 0.275~0.340  0.082~0.128 4
B #EHAM 0.016~0.024 0.061~0.080  0.003~0.019 5
W %EEBAM  0.026~0.047 0.005~0.014  0.060~0.077 6
B M AB#  0.006~0.303 0.034~0.053  0.003~0.071 7
B @M BCH  0.107-0.140 0.133~0.162 0.0139~0.05 8
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Tab.2 Calculation results of K during no-load switching of

transformer

BATRE K, K, K, Fe
E#HTH 1.329~1.533  1.955~2235  1.848~2.186 1
2 [ 3%  1.411~1.503 0.162~0.436 0.007~0470 2
# 5%  0.148~0.256 1.468~1.852  0.301~0.383 3
F M 9%  0.314-0.376  0.546~1.203  0.209~0.271 4
B OEMLAM 0.078-0.111 0.793-4.738  0.016~0.054 5
B BB 01670242 0.097-0211 0.900~1215 6
AAIE AB 4] 0.048~0.294 0.337~1.616 0.015~0.483 7
HEEBCAH  0.159-0.291  0.290~0.656  0.038~0.071 8
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