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Fig.1 Series compensation model and protection scheme
HLHIE R MOV B REE, A ade,
2 1 IR A 5 24 o b e 25 79 i 1) H T b T3 — s {E
fif MOV #7257 , 2 ARFILRES . MOV YRR AFERE
4 MOV 538 5 i aod A b L 28 19 B U A B A, 8 b
LA b B R st e DL SRAT ) 45 e kD 2k B A T ST
K TARK B IRIXENS e PR 2 e e AR i B — il



@® )

w % & E34 %

FEAE AL I L B XA — S R R L R 1l A 5 O
HARGE AL B HE a1 T MOV AT R ARG HE
FHRIEASRA, FTLL, E B AR RN, MOV A
Sar B 2 BIAE K B ) B MOV S 75 28— Be it
], A SCHR kw2 AT RS 2 MOV Bl 5
T A B A HEA T 2RO UN I BE | T AN 5 7% J& MOV ik
AR

2 HBE s E A R BE B B AR B AR

AR SR A H D 2 I TE HR R A T N 2 A R T
ANTR] N7 ER R P2 T R AR L B ER R H A R
B AR 2 AN AR B ST 2 AN R G 7 R
A, SR 5 B T B S SR A 1 A S B R A DT B AT
R o AEDE ER D A B A I R A T RA
DLTF AR B A 9 A7 o3 A v B
2.1 WEAMEHRERAET
2.1.1 BANB A AT R EAER

RN 2 TR B A N 1] 2 BT, MR A A
TE B AR L 7S I AR 2 S AR B 0, BV ER RN 2
BAb DI SO BN RGN Ui B o34 1 R TG Rk
B 0 A S R FH 29 A SRR TR 0 4k
DARICRE S5 £ R 3 ST R 2 BRI B Rk 2 B
Bk T LAR H R-L A

Uy ’ Uy
| [r-L R-L] '\ 3 Aii

(D ={m 5 son = 2 segn =
Misvi f] D Ly Iy N

2 BANEAATSEEER
Fig.2 Model of fault location at left side
of compensation capacitor
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Fig.3 Model of fault location at right side
of compensation capacitor
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Fig.4 Flowchart of fault location
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Tab.1 Relationship between model error and

fault distance when phase A-to-earth fault
locates at left side

x,/ km E, E, E,/E,
50 0.0902 0.3543 3.93
80 0.0526 0.3188 6.06
120 0.0165 0.2949 17.87

150- 0.0088 0.2492 28.28
F2ARBEMEELEESRIEERFH,
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Tab.2 Relationship between model error and
fault distance when phase A-to-earth fault
locates at right side

x,/km E, E, E\/E,
150+ 0.5106 0.0014 363.13
180 0.4959 0.0156 31.62
220 0.4587 0.0424 10.81
250 0.4161 0.0560 7.43
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Tab.3 Relationship between model error and
data window length (x,=80 km)

Bl % K /ms E, E, E,/E,
5~6.5 0.0176 0.2025 11.46
5~7.5 0.0524 0.3726 7.11

5~8 0.0746 0.4624 6.19
5~9 0.0947 0.5729 6.05
5~10 0.0850 0.6502 7.65

K4 EERRES5HEFRKIEXER (£,=250 km)
Tab.4 Relationship between model error and
data window length (x,=250 km)

Bl % K /ms E, E, E\/E,
4~6 0.0532 0.0182 291
5~7 0.2667 0.0445 5.99
5~7.5 0.3534 0.0718 4.92
5~8 0.4281 0.1137 3.76
5~9 0.5423 0.1397 4.98
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Tab.5 Simulative result of fault location

D4k B 5 /km

[
R K= x,= x,= xX,= xX,= xX,= xX,=

50km 80km 120km 150-km 150+ km 180km 250 km
AG 499 804 120.9 150.7 150.2 180.9 251.1
BC 503  80.8 121.1 150.6 149.9 180.9 250.5
BCG 489 79.7 120.7 151.8 150.3 180.7 248.6
ABC 50.0 80.7 121.1 150.3 150.4 181.1 251.2
6 1T iE FB BE X BE 4 B A9 BT
Tab.6 Influence of transition resistance on fault location

4 W4 FE 2 /km

EH R=01Q R,=10Q R,=30Q R,=500Q R,=100Q R,=2000Q
AG 8036  80.38 80.41 80.44 80.48 80.50
BC  80.77  80.78 80.79  80.81 80.84 80.88

BCG  79.44 7949 7958  79.67 79.84 80.07

ABC  80.72  80.38 80.41 80.44 80.48 80.50
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Fault location based on dual-terminal electrical variables for line
with series compensation
KANG Xiaoning' ,NING Rong',QI Jun?, WANG Donghui',QI Qian'

(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;

2. Inner Mongolia Power Dispatching and Communicating Center,Hohhot 010020, China)
Abstract: Since the existing dual-terminal fault location algorithms of high-voltage line with series
compensation have to expel the pseudo-root,a fault location algorithm based on dual-terminal electrical
variables is proposed. Two fault models are built for faults location at different sides of compensation
capacitor. When fault occurs,the parameters of both models are identified,both model parameter errors are
calculated to determine at which side of the compensation capacitor the fault locates,and the fault location
is accurately confirmed according to the parameters of the corresponding model. Without pseudo-root
exclusion,the proposed algorithm locates the fault quickly and accurately. Simulative results with EMTP
show that,with the location error less than 0.6%,the proposed algorithm is immune to MOV (Metal Oxide
Varistor ) , system resistance, fault type and fault location.
Key words: dual-terminal electrical variables; line with series compensation; electric fault location; MOV

models; parameter identification; errors; relay protection



