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Fig.1 Relation curves between heat output and
electricity output of back pressure turbine and
extraction turbo-generator
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Table 1 Load characteristics of three regions

X i/ MW B ARG /MW 5 2R 6/ %

1 10 960.420 5 184.378 96.0
2 371.377 159.486 3.5
3 65.537 28.145 0.5

F2 3IANXEHREENBFR

Table 2 Installed wind energy capacities of three regions
DI KU B PLAS /MWy 4 [ XUE B2 6 i L ]/ 26

1 1612.7 59.82
2 345.2 12.81
3 738.0 27.37

432 MW % 216 MW
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Fig.2 Partition diagram of power grid
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Table 3 Tuning parameters of three kinds of
startup modes
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Table 4 Comparative analysis of calculating results between

time sequence simulation method and typical
day analysis method

ik RS FERUE R/ KU PR
/(MW +h) (MW -+h HZ/%

W H 4B ik 3690 938 690 398.0 15.76

B BB AR E B R 4E 3 901 175 480 161.0  10.96
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Fig.3 Energy conservation and emission
reduction under different methods
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Fig.4 Total accommodation and curtailment of
wind power under three kinds of start-up mode
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Fig.5 Wind power balance sequence of one random week
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Fig.6 Wind power balance sequence of
one random month
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Fig.7 Power distribution of rolling optimization of
3 days in a week of heating period
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Fig.8 Power distribution of rolling optimization of
3 days in a week off heating period
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Table 5 Total accommodation, curtailment and
abandon rate of wind power in three regions

X B R P S FEXEE/ KRR
/(MW « h) (MW - h)  HBE/%
1 2 087 795.4 1086.6 0.05
2 778 494.0 1157.0 0.15
3 1090 603.6 422 199.7 27.90
44 3956 893.0 424 443.3 9.69
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An Annual Wind Power Planning Method Based on Time Sequential Simulations

LIU Chun', CAO Yang', HUANG Yuehui', LI Peng', SUN Yong®, YUAN Yue’
(1. China Electric Power Research Institute, Beijing 100192, China;
2. State Grid Jilin Electric Power Co. Ltd., Changchun 130021, China;
3. College of Energy and Electrical Engineering, Hohai University, Nanjing 210098, China)

Abstract: China’s wind power industry has developed rapidly these years. Because of the limited peak demand regulation
capability of the power systems in Northeast, North and Northwest China, the curtailment of wind power has been serious. If
we only consider the prediction of wind power, the existing annual wind power plan differs from the real situation after wind
curtailment and as such it is difficult to do wind power planning. Considering wind power output characteristics, load
characteristics, transmission capacity and some other factors, an annual wind power planning method based on time sequential
simulation is proposed. The method can optimize the power balance with wind power at each time period of a year. An
optimization model is built for analyzing the wind power plan of provincial power grid. Based on an actual provincial power
grid, capabilities in wind power balancing, energy-saving, and emission reduction between time sequence simulation method
and typical day analysis method are studied. The impacts of different generating schedules on the wind power balance ability are
also included. Case study results show that the model of a 3-day rolling optimization is appropriate for the actual grid
dispatching with high computational efficiency. Moreover, the wind power accommodation ability can be improved by using
this model to provide a reference for annual planning.
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