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Fig.1 Flowchart of optimal scheme selection for
voltage-reduced unit operation
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Fig.2 Structural diagram of Eastern Hunan Power Grid
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Table 1 Indexes of unit voltage reduction scheme

EiEL 7 JT % HE1 VEY FE3

E ki 1.0000 0.9532 0.9189 0.9647
TS HERBE R 002235 0.02205  0.01875  0.02635
AT R 0354845 0.352805 0.353545  0.35780
AR EREWMIE 07413 0.7933 0.8395 0.7852
WA R A 0.3071 0.3009 0.2952 0.3824

S I P I 0.5897 0.6636 0.5546 0.4296
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0.49020 0.50133 0.50983 0.49854
0.49997 0.50098 0.51185 0.48688

y'= 0.49995 0.50119 0.50073 0.49812
1046882 0.50171 0.53093 0.49659
0.50788 0.51191 0.51566 0.46270
0.44102 0.47682 0.51282 0.56140
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Table 2 Results of index parameter calculation

EEETS ¥l S V, w;
Bl CED 0.499975 0.0081  0.0162 0.09
W EEmRESE 049985  0.0102  0.0204  0.1139
TR 049999 0.0094  0.0188  0.1049
PSR EREME 049951  0.0254  0.0508  0.2836
S R 0.49953  0.0248  0.0496  0.2769
S I P IR 049802 0.0116  0.0233  0.1301
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Multi-stage optimization of voltage-reduced unit operation
against transmission congestion
HUANG Bing',LI Yong',TAN Yi',TAN Yudong®,XIE Xintao’,HOU Yiling’
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;

2. State Grid Hunan Economy & Technology Research Institute,Changsha 410004 ,China)
Abstract: Aiming at the insufficient transmission capacity of 500 kV power grid,a method of multi-stage
optimization is proposed for the voltage-reduced unit operation. The candidate sets are determined according
to the voltage level of units and the matching degree between unit and load. The network loss,line
overload rate,voltage deviation rate,static voltage margin,static sensitivity and short circuit current are
selected as the evaluation indexes and a linearly-weighted optimization model is built. The variation
coefficient method is adopted to calculate the weights of the model and the candidate voltage reduction
schemes are comprehensively ranked according to the optimization results. N -1 verification and stability
calculation are carried out for the schemes of voltage-reduced operation,the influence on the safety and
stability of power grid is analyzed for each scheme,and the optimal one is finally chosen. With a power
grid as an example,results show that,the proposed method can effectively alleviate the transmission
congestion of 500 kV power grid,reduce the network loss and optimize the network structure.
Key words: voltage-reduced unit operation; voltage deviation rate; transmission line overload rate; linear

weighting; variation coefficient method; N-1 verification



