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Fig.1 Schematic diagram of single-phase open-line
fault on double-circuit lines
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Fig.2 Composite sequence network of fault

component under open-line fault
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Fig.3 Positive-sequence network of fault

component under open-line fault
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Fig.4 Zero-sequence network of fault

component under open-line fault
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Fig.5 Operation area of quadrilateral characteristic
three-zone distance relay with load encroachment

impedance function
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Fig.7 Operation area of zone Il of distance protection

under different setting modes
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under different operating states
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Table 5 Operation characteristic of zone Il of

distance protection under different transition faults
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Improved setting method of distance protection under post-fault

overload condition of parallel transmission lines on same tower
JIN Rui',LIN Xiangningz,SHI Bonian'
(1. Simulation Analysis Innovation Department, Beijing Sifang Automation Co.,Ltd.,Beijing 100085, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Currently there are two universal methods of setting distance protection of parallel transmission
lines for post-fault overload condition. One is setting under overload encroachment after open-line fault
occurs at adjacent line during static stability limit operation. The other is setting under overload encroach-
ment after adjacent line trips during thermal stability limit operation. Both setting methods have the disad-
vantage that they cannot cover each other’s blind zones. Aiming at this problem,the variation of measured
impedance of healthy lines under the two post-fault overload conditions is calculated, and the severity of
the two post-fault overload is compared. Based on these calculations, an improved setting method of load
encroachment impedance under the two conditions is proposed. The three setting methods are compared via
PSCAD / EMTDC software. The result shows that compared with the current two setting methods, the pro-
posed setting method can detect large transition resistance and prevent mal-trip under post-fault overload
condition at the same time,which is more reasonable.

Key words: parallel transmission lines on same tower; setting method; load encroachment impedance; dis-

tance protection ; post-fault overload
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Table B1 Measured scaling factor compared with
theoretical calculated ratios

LBL Bk 1] ABLL £k

km klzcalmax klzmeay (5" kLI kzcalmax kzmea7 67 ku

(11.437, 2.8%, 0.973
020 1500 1.450,3.5%,0.966 1477 (21.437, 2.8%, 0.972
(31.435, 2.9%, 0.972

(D1.447, 2.8%, 0.973
022 1500 1.450,3.5%,0.966 1.488 (21.448, 2.8%, 0.972
(31.446, 2.9%, 0.971

(11.458, 2.8%, 0.973
024 1500 1.450,3.5%,0.966 1.499  (21.458, 2.8%, 0.972
(31.456, 3.0%, 0.971

(D1.468, 2.9%, 0.973
026 1.500  1.450,3.5%,0.966 1510 (21.469, 2.8%, 0.972
(31.467, 3.0%, 0.971

D1.479, 2.9%, 0.973
028 1500 1.450,3.5%,0.966 1522 (21.479, 2.9%, 0.972
(3®1.477, 3.0%, 0.972

1.490, 2.9%, 0.973
030 1.500  1.450,3.5%,0.966 1534  (21.490, 2.9%, 0.972
(3)1.488, 3.1%, 0.972

(01.548, 3.1%, 0.973
040 1500  1.450,3.5%,0.966 1597 (21.549, 3.1%, 0.972
(31.547, 3.3%, 0.972

D1.615, 3.5%, 0.973
050 1.500  1.450,3.5%,0.966 1671 (21.616, 3.4%, 0.972
(31.613, 3.6%, 0.971

1.694, 4.1%, 0.972
060 1.500  1.450,3.5%,0.966 1763  (21.695, 4.0%, 0.971
(31.693, 4.2%, 0.971

D1.794, 5.2%, 0.971
070 1500 1.450,35%,0.966 1887  (21.795, 5.1%, 0.970
(31.793, 5.2%, 0.970

(11.924, 7.5%, 0.968
0.80 1.500  1.450,3.5%,0.966 2.068 (21.926, 7.4%, 0.967
(31.924, 7.5%, 0.968
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