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Fig. 1 Equivalent circuit after DC blocking
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Fig. 2 Comparison result of different
calculation methods
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Table 1 Transient overvoltage result of commutation
bus with different short-circuit capacities

S¢/MVA  Q¢/Mvar R, | PEMWE W/ %
PiE{E ASCH %
1620 540 3 1.90 2.00 5.0
2 160 540 1 1.59 1.67 4.8
3240 540 6 1.33 1. 40 5.0
4320 540 8 1.26 1.29 2.3
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Table 2 Transient overvoltage results of commutation
bus with different transmission power

S/ Po Qf

MVA MW  Mvar GiEm AcmE PR
4 320 1 000 540 8. 00 1. 26 1.29 2.3
4 320 1 500 810 5.33 1.43 1.46 2.1
4 320 2 000 1 080 4. 00 1. 60 1.67 4.0
4 320 2 500 1 350 3. 20 1.85 1.91 3.1
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Table 3 Transient overvoltage response
results of commutation bus

Mg/ MW R, = W%/ %
15 FLAH B E
4 000 13.25 1.14 1.16 1.7
8 000 5. 90 1.35 1.41 4.3
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Calculation Method of Transient Overvoltage Due to DC Blocking Based on
Short Circuit Ratio of Reactive Power

YIN Chunya', LI Fengting', ZHOU Shiyuan®, CHEN Weiwei®
(1. School of Electrical Engineering, Xinjiang University, Urumqi 830047, China;
2. Wind Power Technology Center of State Grid Gansu Electric Power Co. Ltd., Lanzhou 730050, China;
3. Economic Research Institute of State Grid Xinjiang Electric Power Co. Ltd., Urumgqi 830011, China)

Abstract: The existing calculation methods of transient overvoltage on the commutation bus due to the ultra-high voltage direct
current (UHVDC) blocking have no real solution in the case of extremely low short-circuit ratio. Based on the resonant circuit
after DC blocking, this paper deduces and establishes the expression of the relationship between transient overvoltage and
resonant frequency. Referring to the definition of short circuit ratio, the concept of reactive power short-circuit ratio is
proposed. Then, a method for calculating transient overvoltage after DC blocking is proposed with wider application range. It
is found that the trend of transient overvoltage on the commutation bus is nonlinear and accelerates with the decrease of reactive
power short circuit ratio. Finally, based on the DIgSILENT simulation platform, the DC transmission standard test system of
International Council on Large Electric Systems and Xinjiang Tianshan-Zhongzhou DC transmission system of China are built to
verify the proposed calculation method of transient overvoltage. The simulation results show that the proposed calculation
method is effective and applicable in the system with extremely low short-circuit ratio.

This work is supported by Science and Technology Project of Xinjiang Uygur Autonomous Region for Promoting Its Self-
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Key words: ultra-high voltage direct current (UHVDC); DC blocking; transient overvoltage; reactive power short circuit-ratio
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