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Fig.1 Schematic diagram of typical thyristor controlled

series compensation device
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Fig.2 Simple model of series compensation
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Fig.3 Series compensation equivalent model under

condition of MOV conduction
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Fig.4 Equivalent impedance characteristics of linearized

model for series compensation
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Fig.5 Series compensation in line of protection
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Fig.6 Series compensation in next line of protection
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Fig.7 Measured impedance distribution diagram of line

distance protection KZ, with series compensation
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Fig.8 Measured impedance distribution comparison

diagram of linearized series compensation model

and simple model
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Table 1 Instantaneous and time delay instance
protection coordination methods
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Fig.9 Distribution diagram of protection

coordination impedance
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Fig.10 Schematic diagram of 500 kV actual grid

with series compensation
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Table 2 Cooperative relationship between protections
of adjacent lines
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Fig.11 Improved coordination coefficient
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Distance protection setting method of series-compensated line
based on series compensation linearized model
HUANG Zongchao', WANG Fan®,LIU Yimin®>,LEI Qi',LI Yinhong'

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;

2. North China Branch of State Grid Corporation of China,Beijing 100000, China)

Abstract:In the distance protection setting of series-compensated lines,the nonlinear impedance characteris-
tics of the series compensation devices when the MOV(Metal Oxide Varistor) acts are often neglected,
which causes inaccuracy and low sensitivity of distance protection setting. The series-compensated lineariza-
tion model is used to describe the influence of series-compensated MOV. The distribution characteristics of
the measured impedance of the distance protection of series-compensated lines are analyzed. A distance
protection setting method based on the series-compensated linearization model is proposed, which realizes
the refined setting of the distance protection of series-compensated lines. The effectiveness of the proposed
method is verified by an actual power grid example. The simulative results show that the setting values ob-
tained by the proposed method are more sensitive than those obtained by traditional setting methods.

Key words:series compensation device;linearized model;distance protection setting;relay protection;sensitivity
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Fig.Al Measured impedance distribution of Protection 1

R AL BHEE R R EE

TableAl Setting values of grounding distance protection

BEMIQ HEMIQ
e e Bt C 1% SERT B Bt C 1%
XA ] £A. 2L 1]
e By e B
1 21.664 20.544 5.452 65.293 65.293 —
2 20.879 19.758 5.674 63.319 63.319 —
3 20.544 20.544 — 49.816 49.816 —
4 19.758 19.758 — 48.539 48.539 —
5 13.933 13.933 — F x —
6 10.117 10.117 — T 7 —
7 13.933 13.933 — 64.321 64.321 —
8 10.117 10.117 — 38.008 38.008 —
9 14.648 14.648 — 108.007 88.625 21.869
10 14.648 14.648 — X & —
T FRT SRR
™ A2 R IATEE B O AP R o
TableA2 Setting values of phase-to-phase distance protection
HEM/Q HEM/Q
s A 3t o 1% SEITEE 3t Cye 1%
AL TEAH e AUR4 SEfH
TR R R TR
1 23.938 20.544 16.521 57.015 57.015 —
2 23.359 19.758 18.226 54.835 54.835 —
3 23.111 20.544 12.495 41.825 41.825 —
4 22.739 19.758 15.088 40.226 40.226 —
5 13.933 13.933 — 0 R —
6 10.117 10.117 — F x —
7 13.933 13.933 — 69.208 58.399 18.509
8 10.117 10.117 — 39.207 33.556 16.841
9 14.648 14.648 — 134.75 95.611 40.936
10 14.648 14.648 — & W —

W

7 RN T ROR
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