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New algorithm to identify inrush current based on half-wave fourier and two points product method

CHEN Da-zhuang', ZHANG Ling’
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2. Xiamen Power Supply Bureau, Xiamen 361004, China)

Abstract: A new algorithm based on half-wave fourier and two points product method is presented for solving the mal-operation in
transformer differential protection due to magnetizing inrush current. The method is based on the principle that the waveform of the
inrush distorts seriously and even forms into vertex sharp wave, while the fault current keeps nearly sinusoid. Based on the half-wave
fourier, this method samples currents with differential filter continuously, gets groups of square sum of two neighboring PI/2 currents

using trigonometric theorem, then distinguishes inrush current by the ratios of neighboring groups of square sum. Theoretical analysis

and dynamic simulation results show that the method is correct and effective under various fault conditions.

Key words: differential protection; inrush current; half-wave fourier; two points product method; trigonometric function

RS TM77 SCERBRIRAY: A

0 35l3F

AR g R I REEERN AL —. it
TR, 2001 ~20054FE220 kV A& DL AR K #5311
SRR TEf SR 2 hT79.794%,  ATy8RAR T & ML Mo 2k
PR, T RSO e T 1 R PR A R A
HH R Sl G AT R A e

FRYESCERI1T0 20T, b, P23 K
SRV S A B LA A A 2 — 4B
IEE T RN LAl R NS DT LI B R T =7,
8 FC VAN S A JE B Y T R IR AE, 19
B PFE YA 2R ) B 6 il B v e 8 T 1 A8 AT Je 5
ARk, FARAS U R B I G SRAT A6 SR T A ]
Wi o R ES SCHR[2]HR 20 AT T 4 2 Bl FELE Ok el i R
I, P IR S i A TR R R A e

R —3,
IREAR, HISCHR[1-2145 1875 2200 ISV E R

SCEG T

1674-3415(2010)17-0138-04

SLWAT AL RE S W B PR R, A B4R
Ty IR SIS R K St 5 S IRl R VR AL 1Y
P o 2SO 7 SRR IAE IR =30 i PG 50k 5 4 g i
SRS AR A, 3 A i T
AR B, S SRS M R A I
B AR R IR TV o 207 VR B R AT
JrfE,  H RSB EIEA B Pl SR e v DO AR
FELIKIAN P30, BT SR 2 = AN L (R R A
PSRN, ) USRI b SO0 G L, A
BERATAR i ) S I L

1 TR SRMECR B FAFE S

JIHREIR A I B AR TR, HL5 A Tl
1o XHIDREITR AU 20 T3 R A e A PR TR AN -3¢
SR REAT R BT, a5 R 1 P
ME T (b) A LAFE H i flf BT (1 Bk /) B Al
TSR 5 1 2F- I 08 QAT R L H U AN 2 1 5K



Pridott, &

VU PS5 o R SRR S A 46 5 () Sl i i P Un) B s v -139 -

JEHFESEES al AW L, I FLAE R I (1 1) B £
BAFIE IR g 73 R 2 (BB, sl 1 (oo, DA
SR P 2 A8 SR U I 738 (1 S B VR0 il

SRR
6 ]
< ]
32 1
0 i
-2
0 20 40 t/ms 60 80
(@) m R
4 RN al
2t : i~ bl
0 \ /
v\
-2 P
-4
0 20 40 t/ms 60 80
(b) AP A FC I R I o i
6F -
4 N
2
0
-2
-4

0 20
(©) V- FESEVE T 043 it
B 1 25 AR H R A Y R A A AE

Fig.1 Characteristic analysis of inrush current
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Fig.2 Sampling schematic diagram of two points product
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Fig. 3 Dynamic analog testing system
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Fig. 4 Waveforms of differential currents and their £ when

switching on a no-load transformer
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Fig.5 Waveforms of differential currents and their £ when

phase-to-phase fault of transformer occurred

3.4 kR EEIEEIE R

P16 4 ARH 32% Ak S A 4 1 i s IS 1) = AH 22 50
W, AR S EIA . CHIZEN L, BAHIZER
INF I RACE i . BB AT 5 A kAR E A
e A .

100

50

<

= 0
501
-100

010 20 30 0

1.01
1.005 i O |

>} | R = '/" =N
0.995 e T
0.99

0 10 20 30 40
t/ms

B 6 /Ty SRR G R AT R BT R E Atk
Fig.6 Waveforms of differential currents and their £ when

phase-to-ground fault of transformer occurred
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Fig.7 Waveforms of differential currents and their £ when
switching on a transformer in a state of phase-to-ground fault

and inter-turn fault

3.6 ZHMIBRE L ERS
20 Z ARSI, BRIk AR S AR T )
ARG R r7R . v LLEH, 938 R A AL Tl
RS, F/DE P L0.87<k<1.13, HE—E1
MEE, HX0.8<k<1.25, ULHS I ZIF RS
R TEBESMIRST k BRI 4HE
Tab.1 Values of & under different conditions
BATIRE K AHIEH
EH A A W AR H1(0.8~1.25)
[l | =AH#TE0.98~1.02)
BATR | B | = HI#BTE(0.99~1.01)
Al | =AH#BTE(0.98~1.02)
[if 7] PAHARLE(0.9~1.1)
Wb | et | PIARHICE(0.87~1.13)
AR —FH#AE(0.9~1.12)

4 g

HET A s A LR T B T e A B, 2 B
THEIMIY, , i i L AT AS DR R L E 5K X — AL

IRl RPN A e PR U AE SR P - Y0 A PRS2
ML )5 k LA 22 AR, IR LAk e
0, [ A A A s s R B B . BRAR 23T A OK B Bl
S 6 20 WY I U A ol FR) 28 T 8% DR AP AE 25 Bl s AT 2511
N BE DRI T ol A P I i e LA
Sk

(11 BRIEIR, wrfhonk, 2Rt JE sl il S0k i il

RERTRRITIAD]. B RSEH B, 2005, 29 (14)
60-63.
HAN Zheng-qing, GAO Shi-bin, LI Qun-zhan. New
method to identify inrush current based on half-wave
fourier  analysis[J]. Automation of Electric Power
Systems, 2005, 29 (14) : 60-63.

(2] BRfR, ™, PR, 5% JETANFEME RS W)
HEABLEE 8 Jih B v 4 0l U R D). W R G B B K,
2006, 30 (6> : 21-24.

CHEN Jun, YAN Wei, CHEN Jia-sheng, et al. Novel
identification method for magnetizing inrush current
based on the comparability of different fourier
algorithm[J]. Automation of Electric Power Systems,
2006,30 (6) : 21-24.

(3] Mk, Bk R SEEHCR L &7 0N 3 He g il

G BT VAL, AL TR 224, 2009, 29 (7))
98-105.
HUANG lJia-dong, LUO Wei-qiang. New algorithm to
identify inrush current based on improved mathematical
morphology[J]. Proceedings of the CSEE, 2009, 29 (7) :
98-105.

(4]  EWPP, fRE, £E, & LTRSS R AT
JEAS A S BB ST ], Th E L CRE 2R, 2003,
23 (12) : 54-58.

WANG Zeng-ping, XU Yan, WANG Xue, et al. Study
on the novel transformer protection principle based on
the transformer model[J]. Proceedings of the CSEE,
2003, 23 (12) : 54-58.

Wis B#A: 2009-09-25;
fEEE T

TREHE (1985-) , 5, MEHALE, ARAHTAALAH
Ao s Ry AL ARG A DS Email:
devil7663579@gmail.com

woA (1985-) , Jo, AiE, AARFT QAR AGE
AT H s,

&E HH: 2009-12-25



