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Power fluctuation influence mechanism of weak AC tie-line caused by different DC block
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Henan Electric Power Company, Zhengzhou 450052, China; 4. North China Branch of State
Grid Corporation of China, Beijing 100053, China)

Abstract: The weak AC tie-line power fluctuation caused by DC block is a realistic problem affecting the safety of UHV
AC/DC power grid in China. With more and more DC projects put into operation, the importance of the study on power
fluctuation influence mechanism of weak AC tie-line caused by different DC block is recognized. Taking Xitai DC block
and Jinnan DC block in North China Power Grid as the typical study case, weak tie-line power fluctuation mechanism is
analyzed through decomposing the tie-line power variation into inter-area oscillation mode component and
inter-provincial oscillation mode component. Based on theoretical derivation and simulation analysis, it is found that the
peak value of inter-area oscillation mode component of tie-line power increases with the increment of electrical distance
from faulty DC location to tie-line location. Moreover, important principle of inter-provincial oscillation mode component
of tie-line power is obtained by using generalized phasor method. The phase variable quantity of the inter-provincial mode
component of tie-line power with the change of faulty DC location is equal to the phase variable quantity of strongly
correlated generator defined by power system small signal analysis. The locations of Xitai DC and Jinnan DC are very
special, which are near the relative oscillation generator groups concerned with inter-provincial oscillation mode. Thus,
the phases of the inter-provincial mode component of tie-line power are opposite to each other for different DC block,
which leads to the change of tie-line power peak value and occurrence time.
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Fig. 1 Distribution of UHV DC in the North China-Central
China interconnected power system
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Fig. 2 Tie-line power curve in actual system after DC fault
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Table 1 Prony analysis results of tie-line power after DC fault
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Fig. 3 Operation mode of power system
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Table 2 Simulation results of tie-line peak value after DC fault

LR VAR I Zlfs &5 /MW VEAE R L%
HrHER 3.15 4.497.43 59.06
HZREN 2.85 4 685.75 66.56

2 KEXEHRHEN TEREE LT FIR s

2.1 ARG EERSFERS I

ALK 4 FREE RS, R A. R4 B
SRIEPHAAER, H 1. 2 ASNER, HiR 3. 4
NN, TR RINR TR NRSR A EHE R
% B.

I o
5 S

’ne2 Ppcs Poes B :

P\Jll PI)('Z P\Jl'w P[)('4
B4 SMKERNEERSE
Fig. 4 Equivalent system for the area containing four DCs
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Fig. 5 Structure diagram of the two-machine four-DC system
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Fig. 6 Tie-line power curve in equivalent system after DC fault
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