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Tab.1 Capacity outage probability of
30 MW wind farm

Al AN T B8 3045 38 5 I 11
HE/MW 0% 25% 5% 15% 10% 12.5% 15%
0 0.325 0.328 0.332 0.336 0.340 0.344 0.349
6 0.237 0.243 0.249 0.255 0.261 0.267 0.274

12 0.193 0.195 0.196 0.197 0.197 0.198 0.197
18 0.126 0.123 0.121 0.118 0.116 0.113 0.110
24 0.072 0.070 0.068 0.067 0.065 0.062 0.058
30 0.047 0.041 0.035 0.028 0.022 0.017 0.012
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Tab.2 Capacity outage probability of
400 MW wind farm

Al AN TR iR 3 45738 28I R 2
HR/MW 0% 25% 5% 715% 10% 125% 15%
0 0.325 0.328 0.331 0.335 0.339 0.343 0.348

80 0.237 0.244 0.249 0.254 0.259 0.265 0.272
160 0.193 0.194 0.196 0.199 0.199 0.199 0.199
240 0.126 0.124 0.121 0.119 0.117 0.115 0.112
320 0.072 0.068 0.065 0.063 0.068 0.073 0.069
400 0.047 0.043 0.038 0.032 0.018 0.005 0.001
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Tab.3 Calculated adequacy of RBTS

AR 4 AT 30 MW KU S48 A

}7‘ & 61[7117/ 6U)E.F/ 51;\[17/ 6U7EE/ |-
(h-a') (MW-h-a) O/ 00 (Mwh-a) FEM/S

@ 093 9.74 392 049 5.03 4.58
@ 1.10 10.82 14.15  0.57 7.23 30.51
&) 1.06 9.35 420 051 4.78 6.23
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Tab.4 Calculated adequacy of RTS79

JRHL 3 i T 400 MW M4 AR

}j& 6]17“’/ 6IA?F.F/ = 5“1]]7/ 5“7]7.]7/ =
(h-a') (MW-h-a) O/ 00 (Mwhea) FEMI/S

) 9.35 1164.2 548 496 601.9 17.61
@ 9.31 1124.0 4.25 5.08 655.0 17.05
&) 9.33 1185.8 890  5.04 621.7 10.05
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Tab.5 Oioix of system for different wind turbine FORs
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Comparison of adequacy evaluation methods considering

grid-connected wind power
CHEN Fan"?,WEI Zhinong?, HUANG Zheng',SUN Guogiang®,LIU Haitao'
(1. School of Electric Power Engineering,Nanjing Institute of Technology,Nanjing 211167, China;

2. College of Energy and Electrical Engineering, Hohai University,Nanjing 210098, China)

Abstract: Three reliability evaluation methods are introduced in principle:analytical method,state sampling

method and state duration sampling method. The modeling methods of wind farm with random outage are

proposed for the analytical method and state sampling method,which are compared with that for the state

duration sampling method. Three methods are respectively applied to calculate the generation adequacy
indexes of RBTS and IEEE RTS79 systems with and without wind farm. Case analysis shows that,on the

assumption of independent outage of wind turbine,the impact of its FOR(Forced Outage Rate) on the generation

adequacy indexes is small;the results calculated by three methods are approximately equal;the state

duration sampling method is more suitable for the reliability evaluation of large-scale power system with

wind farms due to its easy integration of wind turbine FOR and insignificant increase of calculation load.

Key words: analytical approach; state sampling; state duration sampling; wind power; reliability



	电力自动化设备1406.pdf

