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Fig.4 Convergence results of objective function by
each algorithm of ninety-six load sections
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Table 1 Average optimization results of ninety-six sections by each algorithm in ten runs

GRS REARIE e St i /s HLA AR BH A / 32T RERESE H A7 e 21
BFO 100 409.90 1.045.93 2 877 187.63 4.283X107° 1277.52
GA 45 590.41 474.90 2 832 148.91 4.346>10° 1041.36
QGA 47 462.28 494.40 2 835 208.40 4.338X107° 1147.77
ABC 49 824.74 519.01 2 864 487.85 4.305X107° 1.200.89
PSO 73 122.14 761.69 2 865 308.35 4.273X107° 1086.82
Q%> Bl R 2 ] L 7 AR R L B TR A M
TBFO 4904.30 51.08 2 839 588.33 4.279X107° 1066.52
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Optimization Algorithm of Reinforcement Learning Based Knowledge

Transfer Bacteria Foraging for Risk Dispatch

HAN Chuanjia, ZHANG Xiaoshun, YU Tao, QU Kaiping
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: Referring to the load and fault uncertainty during power system operation, the risk assessment theory is introduced
into economic dispatch. Moreover, a new knowledge transfer bacteria foraging optimization (TBFO) algorithm is proposed for
risk based economic dispatch, which is developed by combining bacteria foraging optimization (BFO) and the try-error
mechanism of Q-learning. Besides, the knowledge matrix is updated by multiple agents with cooperative collaboration, in
which the knowledge extension is adopted to handle the curve of dimension. After obtaining all the optimal knowledge
matrices, the convergence of the online learning can be accelerated by knowledge transfer. The performance of TBFO has been
fully tested for risk based economic dispatch on the IEEE RTS-79. The simulation demonstrates that the convergence rate of
TBFO can be approximately 9 to 20 times faster than that of classical intelligent algorithm, while the quality of the obtained
optimal solution can be guaranteed. Hence, it is suitable for fast risk based economic dispatch of large-scale and complex power
grid.
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