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Damping inter-area low frequency oscillations method for generator voltage control
based on wide-area information

XIANG Li', BAO Yanhong?, GENG Tianxiang', XU Wei%, BAI Shibin', YANG Junjun?
(1. Ningxia Electric Power Company, Yinchuan 750001, China; 2. State Grid Electric Power
Research Institute, Nanjing 210003, China)

Abstract: The method of generator voltage control based on wide-area information is proposed for on-line damping low
frequency oscillations. Based on the mechanism for the effect of generator voltage control on oscillation damping in
power system, the effects of local and inter-area oscillation modes on voltage control are analyzed. The methods of
damping low frequency oscillations, which include the selection of control points based on participation factors of the
generator dominant mode, the calculation of the generators mean phase angle through separating the oscillation generators
into two parts, to define the larger mean phase angle of units as advance cluster and to raise the advance cluster voltage,

and the identification of local and inter-area oscillation modes based on the generator dispatching area attribute, are

proved effectively and correctly by the results of China Southern power grid.
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Fig. 1 An equivalent two-generator power system
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Table 1 Effect of terminal voltage adjustment to the

inter area oscillation mode

Bl NEHLA LA WAL
HUE/ BHJE/ SIEY FHE/ e FHE/ e
p-u. % Hz % Hz % Hz
1.0 3.7649  0.4622 37649 04622
1.02 39205 04590 37649  0.4622  3.5835 0.461 1
1.04 4.09 04554  3.8234 04615 33997 04598
1.06 42586 04517 3.8830 04607 3.2568  0.4587
1.08 44278 04481 3.9394 0.46 32116  0.4582
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Table 2 Effect of terminal voltage adjustment on

Yunnan area oscillation mode

WL RENLHLAL EIHLA NP

LIV VA T IVET T V=T
p-u % Hz % Hz % Hz
1.0 - - - - 3.0701 10057

1.02 3.0701 1.0057  3.0701 1.0057  3.0745 1.0057

1.04 32723  1.0197 33406 1.0127 3.0796 1.0057

1.06 35479 1.0272  3.8285 1.0186 3.0847  1.0057

1.08 39551 1.0347 44763 1.0223  3.0899 1.0057
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Table 3 Effect of terminal voltage adjustment on

Guizhou area oscillation mode

BT 3 AL B /p.u. FHLJE/%
1.02 3.870 1
1.04 3.6823
1.06 3.5079
1.08 3.4151
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Table 4 Part of the units with greater participation factor
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Fig. 2 Comparison of tie line oscillation curve
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