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Fig. 1 Simplified diagram of double-source system
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Fig. 2 Equivalent sequence network under
single-phase to ground fault
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Fig. 3 Equivalent sequence network under
phase-to-phase fault
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Fig.4 Equivalent sequence network under
phase-to-phase with ground fault
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Table 1 Comparison of fault components of two method under invariable load(load current is 1 222 A)

el B O R it i J R it
ESIU WR1E/ A AL/ () W i/ KV AL/ ()
AG  AMl 2641.0[2640.9]  —60.79 [—60.80] 101.76 [101.69]  —150.8 [—150.8]

B 2584.5[2584.5] —154.74 [—154.74]
CHl  2584.7[2584.7] 25.26 [25.26]

BC

116. 65 [116. 65
116.69 [116.69]

115.29 [115.29]
—64.75 [—64.75]

B 2978.3[2969.1] —177.26 [—177.71]
CHl  2700.9[2696.7] 51.24 [50.71]

BCG

121,02 [126. 58]
111.81 [117.78]

100. 70 [98.63]
—46.02 [—46.82]
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Table 2 Comparison of fault components of two method under variable load (load current is varied from 1 222 A to 1 039 A)

W FL, U WL B 4 F, I B 4

BRIV IRAE /A AL/ () [ ENANY HABL/ ()

AG AM 2 754.1[2 754. 1] —64. 44 [—64. 44] 106. 13[106. 17 —154.48 [—154.47]

Be B 2 695.2 [2 695, 2] —158.38 [—158.38] 121.72[121. 75] 111.62 [111. 62]
CH 2 695.6 [2 695. 6] 21.61 [21.61] 121.75 [121.75] —68.35 [—68.35]

BOG B 3106.2 [3096.4] 179.11 [178.65] 126.25 [132.10] 97.07 [94.98]
CH 2 816.9 [2 812. 4] 47.61 [47.07] 117.47 [122. 80] —49. 63 [—50.43]

X A ] R 6 s o, DR AR S 12 T il o
R ) 5 AL B R A — L8 R 2% S, U e /e s
[IRORa R REE T SRS AT e S BN Rr 2
BB J 0~40 ms PN Y 58728 B AR AR VR Ay DAL G Fh
FEARR IR ZWAR /N . FEAS B AR SO A B 1Y
FL VAL 1 B 23 1 W (R R 22 AN S 0. 3060, AL R 22
ANHERE 0,575 B IR B I IR AE IR 22 Al 506,
HABLERZE A I 2°, REAS T L B Y ZE5K

2 JEORE R Y G e H R A A R I R T
A I Dl R N A B4 B A L SR B B A L AR ST
ARG B Y BICRRE e I ) R LSS E A RS L &
R 1R,

4 HiE

J 107 3¢ B e ) 7 S R S AR 4 B VR P E
M — A kAR, © 7R S BR P 3RAT T B
ISR B I 2 B 9 O 3 T T e ) 1
I, BR T e o3 B R SE I 5 A R AP R

SR AR B3 AT AR 20 3 e 2 2 T A A e 220 )ik
B3 Bk, DT R R 23 BB TG o 4, o A T IR
PAERGIR D e ek SRR 155 0 T SRl o 2 ik e
HBEVERE.

S T T RIS B S T 1 L 22 5
KB AT 2 R A

2 % X Wk

(1] PR o, THAE Al ik 75 i 4 s & SR LA BT 5. WL 0 R 8 H 31k,

1983,7(1) :28—38.
SHEN Guo-rong. Research on Direction Relay Based on Power
Frequency Variation Principle. Automation of Electric Power
Systems, 1983, 7(1). 28—38.

[2] B b, pr A0 gk F (4 5 g e 00 DB 0 05 o R VG 22 7 R Bl
K2z A . 1996,
GE Yao-zhong. New Types of Protective Relaying and Fault
Location Their Theory and Techniques. Xi’an: Xi’an Jiaotong
University Press, 1996.

(3] 75 A, e F F I 4k Al SR 4P S 5 BOR . bt . b I Al g o R AL
1995.
ZHU Sheng-shi. The Principle and Technique of High Voltage
Network Protection. Beijing: China Electric Power Press,
1995.

[4] 2R 0 AR, ol A B, X, 45, ki e 4 e 72 TR W30 e 3 A 19085 7
OB ARG A,2003, 27(16) .58 61.
SUONAN Jia-le, ZHANG Jian-kang, LIU Hui et al. A New
Method for Fault Components Extraction and Fault Phases
Selection. Automation of Electric Systems, 2003, 27(16); 58—
61.

(5] Zmr. o RGE ST, LAt . v [ v gt At . 1995,
LI Guang-qi. Power System Transient Analysis. Beijing: China

Electric Power Press, 1995.

oo iR (1960, F ,#4% A FIF, £ RN FH
Ragpb Ry EELaHEEHRF AN L, Email:
suonan(@263. net

RAER (1976, B LML BIRH @ A BRI
SRR B E Y B, E-mail: xjjk2000@ sina. com

REE972—), 3 WMEHRLE AL TOAC I R4
) AT R il X R AR A,

Novel Algorithm Based on Fault Type to Extract Fault Components

SUONAN Jia-le' , ZHANG Jian-kang', SONG Guo-bing' , YANG Chun-ming* , MAO Peng*
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. Group of Dongfang Electronic Information Technology, Yantai 264001, China)

Abstract: This paper presents a novel method which is capable of extracting fault components at arbitrary time after fault
occurrence. From the result of phase selection, this approach firstly calculates the zero sequence and negative sequence fault
components at the location where the protection relay is installed. Then it calculates the positive sequence fault components in
accordance with the fault boundary condition. Finally, phase fault components are obtained by synthesizing sequence fault
components based on the symmetrical components theory. Comparing with the currently available methods that can only obtain
the original short-time fault components, this novel algorithm can extract fault components at arbitrary time after fault
occurrence. Hence it may be employed for the fault components in back-up protections to improve their performance.
This work is supported by PhD Program Research Foundation of the State Education Ministry (No. 20010698015).
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