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Study of calculating the dynamic available transfer capability
with the differential evolution algorithm
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Abstract: The mathematic model of dynamic available transfer capability is established based on the optimal power flow
considering the transient stability constraints. The differential evolution algorithm (DE) is proposed which is used in solving available
transfer capability (ATC) calculation considering the transient stability constraints. A composite fitness function method, which does
not require any penalty coefficient, is employed for constraint handling. The DE has such features such as simple to use, little
controlled parameters and carry out random, parallel and direct global search, which is easy to understand and put into effect, and also
it has good convergence property and fast calculating speed. The DE is an effective and robustness method in solving the nonlinear,
non-differentiable, multi-peaks, higher dimensional and complex functions. The availability and rationality of DE is verified by the
calculation results of the WSCC9 bus system.
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Tab.1 The ATC value in three conditions

WG HT OPF  Hikl  Hikn
1 223279 2.06826 1.86682
2 223273 206832 186718
3 223282 206793 1.86732
4 223276 2.06798 1.86679
5 223266 2.06794 1.866 83
6 223281 2.06789 1.86706
7 223243 206826 1.86693
8 223241 206832 1.86701
9 223268 2.06841 1.86722
10 223271 206844 186718
11 223279  2.06796 1.86699
12 223264 206842 1.86717
13 223241 2.06795 1.86697
14 223246 206842 1.866 65
15 223249 206841 1.86662
16 223263 206791 1.86713
17 223267 206792 1.86728
18 223264 2.06838 1.86667
19 223258 2.06828 1.86729
20 223252 206816 1.86731
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Tab.2 The ATC value in two different algorithms
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