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Study on energy dispatch strategy of active distribution network using chance-constrained programming
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Abstract: Active distribution network has gradually become the important direction of the future smart power grid. It plays an
important role in increasing capability of renewable energy accommodation, improving the power utilization level and realizing the
flexible intelligent distribution network management. The active distribution network energy management system (DMSs), which is
the highest decision-making center of active distribution network, uses effective controlling and scheduling of the distributed power
to guarantee global optimization operation of distribution network. This paper aims to improve the economy and reliability of the
active distribution network. As the wind power and photovoltaic power generation have uncertainty, it uses random simulation
technique and the penalty function method, based on the chance-constrained programming to establish a energy scheduling
mathematical model, which has wind turbines, photovoltaic power generation unit and the active power energy storage device.
Considering various constraint conditions, the model uses the improved particle swarm algorithm to solve. In order to verify the
correctness and effectiveness of the provided model, an actual system in a certain area is used as an example and the standard particle
swarm algorithm is compared.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2011AA05A306).
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Fig. 1 Active distribution network energy management system
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Fig. 2 Power of wind turbine and photovoltaic power station
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Table 1 Real time purchasing / electricity price

By SEm Ay SR | By S S Al
h (JE/KWh) (JG/kWh) h (JE/KWh) (JG/kWh)
1 0.24 0.13 13 0.99 0.49
2 0.18 0.11 14 1.49 0.74
3 0.13 0.06 15 0.99 0.51
4 0.10 0.06 16 0.79 0.49
5 0.03 0.02 17 0.40 0.28
6 0.17 0.20 18 0.36 0.24
7 0.27 0.17 19 0.36 0.13
8 0.39 0.11 20 0.41 0.10
9 0.52 0.22 21 0.44 0.15
10 0.53 0.30 22 0.35 0.15
11 0.81 0.44 23 0.30 0.17
12 1.00 0.58 24 0.23 0.13
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Table 2 Operating cost in different confidence levels

Bi B B BALE | By B B R Bi B B A/ E
90% 90% 90% 2 658 95% 90% 90% 2675 100% 90% 90% 2713
90% 90% 95% 2 687 95% 90% 95% 2708 100% 90% 95% 2758
90% 90% 100% 2 740 95% 90% 100% 2747 100% 90% 100% 2796
90% 95% 90% 2678 95% 95% 90% 2732 100% 95% 90% 2783
90% 95% 95% 2 697 95% 95% 95% 2763 100% 95% 95% 2 826
90% 95% 100% 2735 95% 95% 100% 2789 100% 95% 100% 2 849
90% 100% 90% 2 696 95% 100% 90% 2773 100% 100% 90% 2 854
90% 100% 95% 2745 95% 100% 95% 2 806 100% 100% 95% 2872
90% 100% 100% 2 786 95% 100% 100% 2 834 100% 100% 100% 2 885
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