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Calculation of probabilistic available transfer capability of wind farm incorporated system

CHEN Hou-he, LI Guo-qing, ZHANG Fang-jing
(Northeast Dianli University, Jinlin 132012, China)

Abstract: In order to accurately assess the effect of wind farms on the available transfer capability (ATC), probabilistic available
transfer capability of wind farm incorporated system is researched, and the change law of ATC with different wind farm incorporated
system is analyzed in detail. First, the mathematical model of large scale wind farm is established based on the Weibull model of wind
speed. Then, primal-dual interior point method is used to calculate the value of ATC in certain system operation mode. Finally, ATC
probability assessment of wind power integrated system is achieved by Monte-carlo simulation method in a broad perspective. The
simulation results show that the proposed algorithm can effectively assess the influence of wind farms to ATC, which has guiding
functions for future expansion of the power grid and can provide effective reference information for the safety and economics
evaluation of the system with wind farms.
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Fig. 1 Curve of wind turbine's outputs wind speed
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Table 1 Parameters of wind farm

U/ Ueo | ug/
NT Pr/MW cosQ
(m/s) (m/s) (m/s)

20 1.5 4 25 13 0.96
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Table 2 System parameters in Monte-carlo sampling
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Table 3 Comparison of the ATC values for 5 kinds of

wind farm incorporated system
VRt R bR J% 1 B2 ORI R4 ES
Earc/ MW 67.30 71.59 77.15 74.28 73.15

Varc 7.13 8.83 9.57 9.31 7.39
B 0.038 0.041 0.040 0.042 0.037
ATCrin/ MW 0 0 0 0 0
ATCrax/ MW 93.99 111.02 123.38 115.38 116.23
Patco 0.0012  0.0024 0.0022  0.0027  0.0017
Prisk 0.8174  0.5741 03882 0.4486 0.4362
Pyind - 02433 04292 03688  0.3812
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Fig. 3 Probability density distribution curves of ATC for
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