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control system for China Southern Power Grid
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Table 1 Areal oscillation modes
of China Southern Power Grid

i R /Hz 2 /%
1 0.4469 5.3061
2 0.6139 5.8177
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Table 2 Main participating units in Mode 1
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Table 3 Main participating units in Mode 2
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Table 4 Energy variation of some units in Mode 1

HLEH AV, AV HLEH AV, AV
4GPTg2  8.933490 2.072507|| NZD7G  -1.366570 7.964305
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Table 5 Prony analysis for active power of NZD9G,
with and without Gaozhao HVDC modulation

i i i VA i e
(LY
Wi /He B/ % W% /He B/ %
1 0.4470 5.3050 0.4502 3.0284
3 0.6129 5.9463 0.6316  15.0728
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Online analysis of multi-mode interaction in wide-area HVDC damping control
XU Taishan',ZHU Guangfei',BAO Yanhong',SU Yinsheng?, XU Guanghu?, PENG Huimin'
(1. State Grid Electric Power Research Institute/NARI Group Corporation, Nanjing 210003, China;
2. Electric Power Dispatching and Control Center of China Southern Power Grid,Guangzhou 510623, China)

Abstract: The energy conversion process during low-frequency oscillation is analyzed based on the principle of
transient energy function and the law of DC modulation against the low-frequency oscillation is derived to
ensure the phase of modulation power consistent with that of oscillation. The influence of DC modulation on
other oscillation modes is qualitatively analyzed by the law,based on which,the integral of oscillation power to
time is taken as an energy formula for the quantitative analysis. The power modulation for a particular
oscillation mode will induce the variation of oscillation energy in another oscillation mode,which is then
compared with the oscillation energy consumed by the damping of unit itself in that mode to evaluate the
influence of DC modulation of a dominant oscillation mode on other oscillation modes. For multi-unit system,
the energy is weighted by the participating factor. The energy relationship among the dominant oscillation
modes of a multi-DC system is analyzed by the coordination control system of its master station to determine
whether the DC modulation control system could be put into operation. The effectiveness and feasibility of the
proposed scheme are verified by case simulation.

Key words: low-frequency oscillation; DC modulation; energy function; wide-area measurement system;

multi-mode
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