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Analysis on Commutation Failures in Multi-Infeed HVDC Transmission Systems
in North China and East China Power Grids Planned for UHV Power Grids in 2015
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ABSTRACT: Based on the summer peak load operation mode
in the planning of UHV power grids in North China, Central
China and East China in 2015, the commutation failures in
multi-infeed HVDC transmission systems in North China and
East China power grids are researched in depth by the
electromechanical transient simulation software PSD-BPA.
Research results show that the unipolar/bipolar blocking
occurring in any DC line in North China and East China UHV
power grids will not lead to commutation failure in other DC
lines of these power grids; three phase-to-ground faults
occurring near converter buses in majority DC inverter stations
in North China power grid will not lead to commutation failure
in other DC lines; three phase-to-ground faults occurring in
main transmission channels of East China power grid and that
occurring near the converter buses of inverter stations may lead
to simultaneous commutation failures in multi DC lines.
However, the durations of these ensuing commutation failures
are very short, and the DC system can resume normal operation
rapidly and the power grid can remain stable without taking
any measures. The occurrence of commutation failures at DC
transmission lines in East China power grid can be effectively
suppressed by reactive power compensation with static var

compensators (SVC).

KEY WORDS: the project interconnecting North China Power
Grid with Central China Power Grid and East China Power
Grid; multi-infeed HVDC transmission system; commutation
failure; reactive power compensation; static var compensator
(SVO)
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Fig. 1 Diagram of multi-infeed HVDC transmission
systems in North China and East China power grids
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Tab.1 Effects on other DC systems under one DC’s
unipolar/bipolar block faults occurring in
North China power grid

R R M8 AR AT B £ AL BRI /pu
B RUEME R i i IRl WG

. % — 1.02 1.03 1.02 1.01
S R )
AAR — 1.01 1.02 101 099
_— L R 101 — 1.02 1.02 1.01
TH FaE )
X 1.00 — 1.01 099  1.00
, L AR 100 1.01 — 1.01 1.01
MpgE e
X% 1.00 098 — 0.99 1.01
e K 1.01 1.01 1.02 — 1.02
Wik FE
X% 1.00  0.99 1.01 — 1.01
N B 099 1.01 1.02 1.02 —

KA 0.96 1.01 1.01 1.01 —




¥ 358 10

I S

11

NAEACHL X (AT — B R GE R A S XU P A s,
BIAN S BRI AN IE 5 IE AT IR R G4 KM
22 ZinARFEERMLIKHE
16 BY P 8 A il 4 i BEZG BT 500k VAT Ui4k
P AR AR R B S AT, W P A : Os
Wk R A, 0.09s BRITF R —=AHIFOE, 0.1s BEIT
XU = AHTF G 3L sk 2 fioR, AILAE
D ABJEH X 5 — R IS — R LRI
Tl ) L 3 A 8 I B B AT e A K e
HEFEAER A EBATR, Ao FEEHb AR
[ B O 2 3 A 2R
T2 I X BT TR I = sk A R 5 A A

Tab.2 Effects on commutation failures under three
phase-to-ground faults occurring on important AC lines in
North China power grid
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Tab.3 Effects on other DC systems under one DC’s unipolar/bipolar block faults occurring in East China power grid
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Tab. 4 Effects on commutation failures in multi-infeed HVDC transmission system under three phase-to-ground faults
occurring on the 1000 kV AC transmission channels in East China power grid
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