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Fault Location Algorithm with Ground Capacitance Compensation
for Long Parallel Transmission Line

Fbo# T R R
(Chul-Won Park + Sam-Ryong Kim + Myong—-Chul Shin)

Abstract — This paper deals with an improved fault location algorithm with compensation ground capacitance through
distributed parameter for a long parallel T/L. For the purpose of fault locating algorithm non-influenced by source
impedance and fault resistance, the loop method was used in the system modeling analysis. This algorithm uses a
positive and negative sequence of the fault current for high accuracy of fault locating calculation. Power system model
of 160km and 300km long parallel T/L was simulated using EMTP software. To evaluate of the proposed algorithm, we
used the several different cases 64 sampled data per cycle. The test results show that the proposed algorithm was
minimized the error factor and speed of fault location estimation.

Key Words : Compensation ground capacitance, EMTP, Fault location, Long parallel transmission line
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Table 1 Line and source data

T R[%/km] | L[%/kn] | C[F/km]
Gk Zero Sequence 0.3088 | 1.3094 0.0038

i Positive Sequence 0.1006 | 0.4655 | 0.0093
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Table 4 Result of fault location estimation at 300km T/L
system( Rr=10)

074 987 18 Aloop 4) | AAZAAR 28 FAFAT)

ok o e

50km | 100km | 150km | 200km | 250km | 50km | 100km | 150km | 200km | 250km

50.14] 10054 151.69 204.04| 25552 50.14| 100.54| 151.68| 204.02] 25547
50.14] 100.61| 151.67] 20361 25611 50.14| 100.61 151.66] 203.59| 256.06
5012 10058 151.56] 20345 255.55] 50.12| 100.57| 151.55 203.43| 255.50
5013 100.51| 151.65] 203.32| 25567 50.13| 100.50| 151.64| 203.30] 255.62
50.14] 100.60] 151.81| 203.38| 25581 50.14| 100.60| 151.80 203.36] 255.77
50.11{ 10058 151.54] 20354 255.00] 50.11| 100.57 151.53| 203.52] 254.95
5013 10054 151.60 203.72| 25546 50.13| 100.53] 151.59| 203.70] 25541
50.14] 100.66] 151.53| 203.64| 25569 50.14| 100.66| 151.52| 203.62] 255.65
50.14] 10058 151.69] 203.33| 25551 50.14| 100.57 151.68| 203.31] 255.46
50.14] 10058 151.83 203.26| 255.79] 50.14| 100.57| 151.82| 203.24| 255.75
A3t | 5013) 100.58] 151.66| 20353 25561 5013 10057 15165 20351| 25556

=
F)/OZ)} 028 | 058 | 1.1 | L765| 224 | 028 | 058 | 11 | L7556 | 223

(T
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Table 5 Result of fault location estimation at 300km T/L
system( Ry =100)

HA FAdF e A(Loop A dAFAAF 18 FRHEAT)

50km | 100km | 150km | 200km | 250km | 50km | 100km | 150km | 200km | 250km

ok op| iz

50.39] 100.98| 151.99) 203.40] 254.55] 50.39] 100.98| 151.99] 203.39] 204.54

50.37| 100.93] 151.91) 203.40] 254.30] 50.37| 10092 151.91] 203.39] 254.29

50.36] 100.92| 151.87 203.31] 254.05] 50.36] 10092 151.86] 203.30] 254.04

50.36] 100.94 151.85 203.04] 253.13] 50.36] 100.94| 151.85] 203.03| 253.12

50.37| 100.93| 151.82) 203.07| 25342| 50.37| 10093| 151.81] 203.06] 25341

50.38| 100.92| 151.85 203.24| 253.56] 50.38| 10092 151.85] 203.24| 253.55,

50.39] 100.95 151.91) 203.25] 253.80] 50.39] 100.95] 151.91] 203.24| 253.79

5040] 100.99 151.94] 203.19] 254.02] 50.40] 100.99] 151.94] 203.18 254.01

50.39] 100.98| 151.96 203.27| 253.97] 50.39] 100.98| 151.96] 203.26] 253.96
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50.39] 100.95 151.92) 203.33] 253.98] 50.39] 100.95] 151.92] 203.32| 253.97

Hat | 50.38) 10095 15190 203.25] 253.88) 50.38] 10095 151.90] 203.24| 253.87

076 | 095 | 127 | 163 | 155 | 0.76 | 095 | 126 | 162 | 1.4
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Table 6 Result of fault location estimation by proposed
method at 160km T/L system(fault inception angle 90°)

TE Rf = 0[] Rf = 100[E]

g

A | 30km | 60km | 90km | 120km | 150km| 30km | 60km | 90km | 120km | 150km
%

1 3005 60.17| 90.11) 120.18] 144.88( 30.02] 60.07] 89.99] 119.50| 146.42
2 30.05| 60.03| 90.14] 120.00] 144.79| 30.04] 60.09] 90.06] 119.54| 146.79
3 30.03|  60.10[ 90.01) 120.11] 144.79| 30.03] 60.08] 90.01] 119.67| 143.23
4 30.04| 60.06| 90.12) 120.25) 144.73| 30.03] 60.07] 8999 119.47| 148.07
5 3005 6011 90.09) 120.17) 14449 30.03] 60.08] 90.00] 119.48| 146.67
6 30.05|  60.05] 90.02 120.05] 144.81f 30.03] 60.09] 90.02] 119.54| 146.67
7 30.04) 60.05] 90.05 120.25] 144.91f 30.03] 60.09] 90.03| 119.60| 147.55
8 30.04) 6012 90.04] 120.28] 144.69| 30.03| 60.08] 90.01] 119.54| 147.59
9 30.05| 60.10[ 90.09] 120.09] 144.95( 30.03| 60.09] 90.01] 11951 147.24
10 | 30.06] 60.18 90.08| 120.08| 144.75| 30.03] 60.09| 90.02| 11954 147.24
et | 3005 60.10) 90.08| 120.15) 14478 30.03) 60.08] 90.01| 11954 147.25
(R%j 016 | 016 | 008 | 012 | -348| 013 | 015 [ 002 | -0.38 | -1.86
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Table 7 Result of fault location estimation by proposed
method at 300km T/L system(fault inception angle 90°)

T Rf = 0[E] Rf = 100[E]

%

‘2‘3 50km | 100km | 150km | 200km | 250km | 50km | 100km | 150km | 200km | 250km
_’?_‘_

1 49.88] 100.05] 150.97| 203.09] 254.32[ 49.77] 100.06| 150.74| 201.75 252.29
2 49.88] 100.12| 15095 202.66] 254.92[ 49.74] 100.01| 150.66] 201.75 252.05
3 49.86] 100.09] 150.84| 202.50] 254.35[ 49.74| 100.00[ 150.62| 201.66| 251.79
4 49.87] 100.02| 15093 202.37| 254.47] 49.73] 100.02[ 150.60] 201.39| 250.88
5 49.88] 100.11| 151.09] 20243| 254.62] 49.74| 100.01| 15057| 201.42| 251.17
6 49.85| 100.09] 150.82| 202.59| 25381 49.75 100.00[ 150.61| 201.59| 251.31
7 49.87) 100.04| 150.88| 202.77| 254.27| 49.76| 100.03| 150.66] 201.60| 251.55
8 49.88] 100.17) 15081 202.69] 254.50{ 49.77| 100.07| 150.69] 201.54| 251.77
9 49.88] 100.09] 150.97| 202.38| 254.32[ 49.77] 100.06| 150.71| 201.62| 251.72
10 49.88] 100.09] 15111 202.30] 254.60[ 49.76| 100.03| 150.68| 201.68| 251.73
| 4987| 100.09] 150.94| 20258| 254.42[ 49.75 100.03| 150.65( 201.60| 251.63]
(%%j 0241 009 | 062 | 1.29 | 1.76 | -048 | 003 | 044 08 0.65
I 8 1AFTEA A o vlaLe|tl, ¥ 8% HE Loop W
Helv Ae4-5 ol%o}oi FAE AYE B =EA A
et BEAFoA Y A, 1% dEger LI F4X
Az 2} vusrd Aoty ol o3 mFH FA ¢
27F 160km AlZol A= 120km 7HA wi$- AAE RS &
o1 & 4 3, 300km AlFolME 250km7HA] e 2p7F A
st ASE 4 & ok m3 Az 80% HE7MA M
N mFAG] F55 %Xé Lz}ﬂ g 3 ste AL

_/}ji-J ok 80%
rEE AL WY
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Table 8 Error comparison
7 % T3AF RE- 0 A Ri - 10
377 elkm | 30 | 60 | 90 | 120 [ 150 | 30 | 60 | 9 | 120 | 150
27H(%) - B
i) 046 [ 043 | 031 | 035 | 321 073 | 06 | 05 | 005 |12
0 z}(0,
100km |- 2400 46 | 043 | 034 | 035 |-322] 073 | 06 | 043 | 003|141
FF32)
3% -
ety | 016 | 016 | 008 | 012 |348] 013 [ 015 | 002 038|136
3772k | 50 | 100 | 150 | 200 | 250 | 50 | 100 | 150 | 200 | 250
2 7H%) _ . -
oy 028 038 | 11| 176 | 224 | 076 | 05 | 127 | 165 | 15
w
300km | 2200 0 L osg | 11 | 175 | 223 | 076 | 095 | 126 | 162 | 154
(A%53=2)
IO 04 009 [ 062 | 129 | 176 |-048] 003 | 044 | 08 | 065
(el | O24] 009 | 082 | 120 | 176 | 048 005 | 044 | 08 | O
4. 2 B
E =fdAe EEXAFIR A4S St dAGAEF
S 2E% AMAE 2ZH 2AH dugdss ArEAH A
dAdTE fsA EMTPE o] &3 Sx #Ha2s)d nd
AES FASE, 187, 23 AY 28 1ZFH A
S JPHAIA -3 dolEHE &85t At v §-
TS 4dFsdt. 1 A9E a9t g 2k
AA, Agdd 7P A7y ALY A xvrS 83}
3, A7Igdel A F4517] TR 49 WY deuAE
gd8etA 27 Wi Y A9 ®iFo] FH3A 1
FHE F4E 5 U
EA ngH A g " 149 228dE 1
FRA dugF FEAAAA dadozzn nFH A
of 733k 7HAS JSsAh
AA, Agag Al A E 1FAFe] JFES IR
F9 Ao wef pHEE gAY JEgs wol A=A
S FA Z5d wet ol AAFTeEA nFAFY FAE
o} AGETE AEE duHES AGFoRA uFH ®
A Al AEAE FFAIAT
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A e AMggeRA ugd 14 Ale A= i

= At

[1] Protective Relaying Theory and Application, ABB Power
T&D Company Inc., 1994.

[21AT. Johns, S.K. Salman, “Digital Protection for Power
Systems”, Peter Peregrinus Ltd. 1995.

[3] A Wiszniewski, “Accurate fault impedance locating
algorithm”, IEEE Proceedings. Vol. 130, Pt. C, No. 6,
November 1983.

I e LI N K
gAg AgAd 2nzEol e A7, g7 ska 199
dx stAstE 3] =584, pp. 471~ 475, 1995. 7.

(5] 7&*&51, vt “Offseto] A|AFE W7 H]O]H% A}-8-3F

% Haar Wate] 7128 049 AAd dael ), o@
7‘4 7] st3] =34 Vol. 41, No. 9, pp. 973~983, 1992.

[6) b4, Babsl, Avi%, ol5Al, A5 Pl ASE Agas

WA 284 942 ngd w4 Anew, oadsles
=%A], Vol. 50, No. 3, pp. 146~152, 2001.

[7] Eriksson L., Saha M. M. and Rockefeller G. D. “An
Accurate fault locator with compensation for apparent
reactance in the fault resistance resulting from

170

remote—end infeed”, IEEE Trans, on Power Apparatus and
Systems, Vol. PAS-104, No. 2, 424~436, 1985.

[8IM. M. Saha, Kwikstrom, J. Izykowski, Erosolowski. “New
Accurate Fault location Algorithm For Parallel Lines”,
Developments in Power System Protection, Conference
Publication No. 479, IEE 2001.

[9] Liao Y., Elangovan S., “Digital distance relaying algorithm
for first zone protection for parallel transmission lines”,
IEE Proc.-Generation. Transmission. Distribution, Vol. 145,
No. 5, pp. 531~536, 1998.

[10] Sheng L. B., Elangovan S., “A fault location method for
parallel transmission lines”, Electrical Power and Energy
Systems, Vol. 26, No. 2, pp. 253~259, 1999.

[11] Zhang Q., Zhang Y., song W., Yu Y. Wang Z., “Fault
location of two-parallel transmission line for non-earth
fault using one-terminal data”, Paper PE433-PWRD-0-10
-1998, IEEE Winter Meeting, New York, 1999.

[12] Zhang Q. et al., “Transmission line fault location for
phase-to—earth fault using one-terminal data”, IEE
Proc.-Gener. Transm. Distrib., Vol. 146, No. 2, pp. 121~
124, 1999.

(131838 Y, A4S, Awd, ‘Az n3d A7 H &
g A, didAres 2001 3% sATgENE =EH, pp.
255~257, 2001. 7.

ot H 3 (& H)

19611 8% 13204, 1988 At st 2
et A7ty £9. 19969% ek

7] &8t 204(**“:'L) 1989Lﬂ ~1993d =
AAAATF 2 FIA7Y.19939 ~1996d =
AN zE JEdTFA AdAFY. 1993
~1997d Ao#Adigtn A7]HA 2 HF
IR AR 1997d ~ A A ()L T s A Fage,
Tel : 033-760-8425
Fax : 033-760-8420
E-mail : cwpark@wonju.ac.kr

24 M8 E & =8

1972 109 20¥€A48. 1997d Ao @ den F3ojst ?i
Az 9 AFHIEE £9. 20029 F <

AFH T EA(HAD. 200213 ~2003 3 <€
A4 AT 20049 ~EA MEAZE TedTA
.

Tel : 0502-360-0520

Fax : 0505-360-0521

E-mail : xtura@hanmail.net

Al H (B B
19473 49 394, 1970 AT @it
A7)Fsty £, 19789 AAM e o
- 9 ﬂﬂ+ﬂ4-xﬂwmw 1975~1978
w d E5distw dr]Fey a4 1982
@~M%€tﬁﬁi% A7)gsta wgh
; ®E, 20006 ~2001d W= A uRYof
. =gy A7 3oty ﬂah¢ 1978 ~ &

A gEedea AREAEey as Adrvdeti 33
A oed ) ohel 84

Tel : 031-290-7103
Fax : 031-290-7103
E-mail : mcshin@yurim.skku.ac.kr



