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Pilot protection principle based on model parameter identification for a series
compensated transmission line
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2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology
(Huazhong University of Science and Technology), Wuhan 430074, China)

Abstract: The application of series compensation equipment in an EHV transmission line decreases the sensitivity of
differential protection. A pilot protection based on model parameter identification is proposed to solve this problem. The
equivalent impedance of series compensation equipment is taken as the identification parameter. The power frequency
impedance equivalent model of series compensation equipment and the distributed parameter model of the line are
considered. The identification equations of equivalent impedance are derived by voltages and currents at two terminals.
When the external fault occurs, the identification impedance is equal to the equivalent impedance. When the internal fault
occurs, the identification impedance is obviously different from the equivalent impedance. The protection criterion is
proposed based on the above characteristics. Theoretical analysis and simulation results prove that the proposed protection
is easy to set and has high reliability. It is hardly affected by the distributed capacitive current, the protection of series
compensation equipment or the system operation mode. Compared with traditional differential protection, it has better
sensitivity. It can cooperate with the differential protection to form a high performance pilot protection scheme.
This work is supported by the National Natural Science Foundation of China (No. 51877089).
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Fig. 1 A series compensated transmission line
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Fig. 2 Schematic diagram of internal fault on system
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Fig. 4 Flow chart of pilot protection
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Table 1 Zp and Zgate for A single-phase ground faults
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Table 2 Zp and Zgate for AB double-phase faults
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Fig. 6 Operation criterion for various metallic faults
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Table 6 Zyfor single-phase ground faults with
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. Zp/Q (Zgne <8601 Q)
[i{y=s
100 Q2 150 Q 200Q 250Q 300Q 1000 Q
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F3 519.6 399.4 3321 287.0 253.7 96.60
F4 645.0 524.7 429.1 3535 2971.7 93.71
F5 726.8 555.0 4441 361.7 301.4 86.86
F6 0.83 0.87 0.89 0.91 0.91 0.95
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Table 7 Zp for single-phase ground faults with different

system phase differences

o ZplQ (Zgae <86.01 Q)
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Table 8 Operation of pilot protection
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Table 9 Operation of phase-split current differential protection
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Table 10 Operation of zero-sequence differential protection
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