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Fig.1 Schematic diagram of fixed series
compensation device
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Fig.2 Circuit with parallel SC and MOV ,and its
equivalent circuit for fault analysis
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Fig.4 System model with power source at two
terminals and series capacitor in middle
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Fig.5 Calculated capacitance when fault occurs
at 20 km from M-side bus
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Fig.6 Calculated capacitance when fault occurs
at 180 km from M-side bus

b. i i 2

MR M oo EELR 170 km AL SRR AR B 2l AR ot
PEHBH R, AT LAAS 2] MOV T4l (LA R =0 A1) F1 MOV
NG (LA R;=100 Q R )2 FAE oL EATR G Bt
BRI mE 7 ME 8 B, A REW A
SCERAE 2 Fh MOV ShAENE BT 35 RE 2R A5 AR 4 i)
PR

R T VG O i B A b O B R S 2
T L2 B Y I B BRI B B AKX L X
R YR s R UL R S g = RN W B2
(9 FrRY,

Z,=U,/ (I,+3K,I,) (9)

oz Shy e i AH SR ; U, k50 AH FL T AH o T,
Shy WA R A R I AR B T A Y LA K, N T
FEL I A R AL

F 1A TIERGEE (M AT N 5 30°) 1
LR, AN A5 5 B R 20 km AL SCRE HL7E 45
i VE B ST 2 AR IR 2T A R IR
BAERHM 0.5~0.6 s MITHRAE - 2{E 8 T T 1

@ ALy gk 4 1 3 Ay A R W)L CSC101 #4E 3], 2011.




® ® 0 8 & iR B

£35%

2.00

A
07T CHl B A

0.38 040 042 044 046 048 0.50 0.52
t/s

(a) MOV =4 Hi 3t il %

AR SR

SPR{E

LR /KA

(%]

(=

(=]
1

SCRERES /K
2

0

0.40 0.45 0.50 0.55 0.60
t/s

(b) R BE 25 5 A

7 MOV SBERTHETELER
Fig.7 Simulative results when MOV is in
conducting state

~

LI /KA
(=)

t/s
(a) SC —AH L it P 2

7 o
2 250 SPRE
S |
o aly
i’ i
5 100 | ) R
%1 Ayxgy Rk
# 50 LA : : ‘
0.40 0.45 0.50 0.55 0.60

t/s
(b)) e e ) B 285 SR e A

8§ MOV ASHEBATHEHELR
Fig.8 Simulative results when MOV is
in non-conducting state

x| REHESAXEENRELR

Table 1 Comparison of error between

traditional and proposed algorithms

Bk Li/km 2/ %
R,=0 R=10Q R=20Q R,=50Q R,=100Q R,=150Q R,=200Q
170 -47.6908 -56.0652  -63.1800  -79.5838  -97.2751 -108.5751 -116.4029
190 -43.3436 -524275  -60.1147  -77.5564  -95.8041 -107.1571 -114.8920
(s 210 -39.9228 -50.0837  -58.5923  -77.3584  -96.1430 -107.4085 -114.9088
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290 -332665 -60.0482 -76.4196 -101.0577 -116.7979 -123.7584 =-127.6793
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290 0.7677 0.3345 0.1718 0.1155 -0.1974 -0.0776 0.0516
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Single-phase grounding fault location algorithm based on dual terminal variables

for line with series compensation
ZHANG Jinhu,XU Zhenyu, YANG Qixun
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)
Abstract: A single-phase grounding fault location algorithm based on dual terminal variables is proposed

for the line with series compensation device installed in the middle,which considers the effect of MOV

(Metal Oxide Varistor) on the actual line impedance during the fault and precisely locates the fault without

the relevant parameters and operating state of series compensation device. The validity of the proposed
algorithm is verified by the results of simulation with EMTDC/PSCAD and MATLAB.
Key words: line with series compensation; fault location; single-phase grounding fault; MOV; failure

analysis; electric grounding; dual terminal variables
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