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Abstract: In order to make full use of the battery energy storage systems (BESS) in the smart distribution network (SDN), a multi-ob-
jective optimization model (MOPM) for BESS optimal operation was established, whose objective was to minimize the electricity pur-
chase cost, energy loss fee and voltage regulation cost of the SDN by controlling the charging or discharging power of BESS. And the
energy conservation and capacity limits of BESS were included in these constraint conditions of the MOPM. Then an analytic hier-
archy process was applied for calculating the weight of each sub-objective function so as to transform the multi-objective function in-
to a single comprehensive objective. To efficiently solve the optimal model, an improved particle swarm optimization algorithm —
crisscross and particle swarm optimization algorithm (CS-PSO) was presented by introducing the vertical and horizontal crossover op-
erator into the PSO algorithm and using the method of cross searching to maintain the diversity of the population. Meanwhile, the
states of charge of BESS were selected as the elements of particle position vector for solving the model. Finally, the IEEE34-bus sys-
tem with distributed generations (DGs) and BESS was simulated to demonstrate the effectiveness of the proposed optimal model and

algorithm. Compared with the solutions of three single-objective optimal modes, the results showed that the multi-objective optimiza-
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tion was able to make good use of the energy storage system and provide a variety of services for SDN to obtain the maximum com-

prehensive benefit. Meanwhile, the calculation performances of three intelligent optimization algorithms were compared, which

showed that the CS-PSO algorithm had good convergence and computational efficiency in solving the nonlinear programming prob-

lems. Furthermore, the influence of the optimal operation of BESS on the system voltage profile was also analyzed, which showed

that the multi-objective optimal operation of BESS could improve the voltage quality.

Key words: BESS; multi-objective optimal operation; analytic hierarchy process; crisscross and particle swarm optimization algorithm
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Tab.3 Compare of simulation results
g H )’gf;if/ m@s}%ﬁ%z::/ HU\%E/ _ EEE/P-U- A
RAME BRKE
PSO 2.479 2.004 5.103 0.95 1.032
GA-PSO 2.152 1.737 3.686 0.958 1.021
CS-PSO 2.048 1.713 2.835 0.964 1.015
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Tab.4 Compare of solving efficiency
=075 BRI EL THELI H)/s
PSO 40 32.62
GA-PSO 63 54.86
CS-PSO 57 49.13
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