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Fig.1 Flowchart of controllability sensitive point
digging for small disturbance
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Tab.1 Information of highly correlative generators
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G (MW -s™) MW W/ s A ¥

1 3000.2 667 8.9961 1

2 3166.8 667 9.4957 0.8967
3 2680.7 600 8.9357 0.7260
4 3248.2 649 10.0099 0.6006
5 3168.3 667 9.6001 0.5612
6 3016.8 667 9.4777 0.5527
7 3573.8 889 8.0400 0.4302
8 1111.7 256 8.6852 0.2135
9 761.08 194 7.8462 0.1427
10 1299 353 7.3598 0.1061
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Tab.2 Result of matrix-pencil identification and
controllability sensitivity factor
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0.73193 0.01018 0.424
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0.17083 0.00152 0.838
0.72354 0.00293 0.603
Hi C 0.35581 0.00670 0.603
0.16852 0.00148 0.603
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Fig.3 Power angle curve of G, for different
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Tab.3 Results of power angle curve
identification for G,
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Fig.4 Power transmission variation of each DC
line for different DC modulations
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Tab.4 Maximum power transmission variation of
each DC line for different DC modulations
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Sensitive point digging for additional damping control in multi-HVDC system
LIN Qiao,Ll Xingyuan, WANG Xi,ZHAO Rui
(School of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China)

Abstract: Additional damping control is an effective measure to suppress the low-frequency oscillation of
HVDC system,but its effect and cost depend on the installation point in multi-HVDC system. For a certain
damping effect,it is proposed to take the minimum DC output modulation as the objective for the
installation point selection. An index named controllability sensitivity factor is deduced based on the linear
system theory. The participation factor of each generator in a certain oscillation mode is calculated and the
inertia time constants and power angles of the generators with bigger participation factors are processed to
obtain the comprehensive power angle. Matrix-pencil identification is applied to determine the controllability
sensitivity factor of each DC line to the main oscillation mode of the comprehensive power angle. An
optimal control strategy is formed by sorting the controllability sensitivity factors of different DC lines. The
DC line with the biggest controllability sensitivity factor is the most effective point for additional damping
control. The simulative result for a multi-HVDC system illustrates the correctness of the obtained optimal
control strategy.

Key words: DC power transmission; low-frequency oscillation; control; controllability sensitivity factor; DC

modulation; stability; comprehensive power angle curve; matrix-pencil identification



