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Source-storage-load coordinated economic dispatch of an active distribution
network under multiple time scales
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(School of Electrical Engineering and Information, Sichuan University, Chengdu 610000, China)

Abstract: There are many subdivisions in the electricity market, the performance and economics of active distribution
network resources are different, and the imbalance power penalty is heavy. Whether the active distribution network can
effectively absorb renewable energy and reduce the imbalance power penalty depends largely on whether the operation
schedule is reasonable. Based on this, a multi-time scale optimal economic dispatch model of an active distribution
network in the day-ahead main and auxiliary market is proposed. This model considers market competition and
optimization of scheduling connections between time scales. By coordinating and scheduling renewable distributed power,
energy storage, and load-side demand responses, it promotes the consumption of renewable energy and reduces
unbalanced power while increasing the initiative for economical operation of the distribution network. First, it analyzes
the way of multi-source coordinated dispatching of an active distribution network and the performance division of the
ancillary service market. Secondly, it comprehensively considers the rapid adjustment of energy storage and the
characteristics of energy time shift and the characteristics of demand side response time scale. The goal is to minimize the
operating cost within a day, and establish a multi-time scale coordinated scheduling model. Then, based on the binary
expansion method and Latin hypercube sampling, the model is transformed into a mixed integer linear programming
problem for solution. Finally, an example is used to verify the correctness and effectiveness of the model.
This work is supported by the Project of Sichuan Science and Technology Department (No. 2019YFG0152).
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Table 3 Comparison of revenue and penalty of
different scheduling methods
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Attached Table 1 RDG, ESS, load parameters
TR i )82 5[] /min RS [R]/min i) S 1% ARSI R FRA(S(MW h))
0.3 60 99.9 1.2 MW(PV1, Aip 22) 121.6
0.4 60 99.6 0.6 MW(WT2, AR5 £ 24) 94.5
RDG 6 48 99.7 0.6 MW(WTL, AR5 4) 71.4
0.5 50 99.5 0.6 MW(PV2, MM sk 15) 114.6
0.3 54 99.8 0.6 MW(WT3, AR5 £ 33) 71.4
£ss 0.1 42 99.9 0.3 MW/3 MW h(ESSL, A ¥ £ 4) 9%
0.1 42 99.9 0.3 MW/3 MW h(ESS2, A ¥ £ 15) 94
0.5 36 95 AFT(IDRLFA 1T 45 10,18,31,32) 1117
DR 8 30 95 Tk £ % (IDR2, AT £ 16,17,21) 64.5
12 30 90 J& B A7 (PDR, A £ 11—14,23) 415
Mk 2 TENFEH
Attached Table 2 Competitor parameters
TR po(t)/ AEH pa )/ B %M pl(t)/ C#H pi(t)/
BENF QUMW Q. (t)/MW s : : J
$-(MW-h)? $-(MW-h)? $-(MW-h)? $-(MW-h)?
1 17.8/5.0 1.78/0.51 105.89/19 119.45/20 98.45/16 73.12/22
2 18.9/6.4 1.89/0.65 97.64/23 129.65/25 92.98/18 68.56/35
3 20.5/7.2 2.05/0.81 90.56/21 118.61/24 91.97/15 65.56/36
4 19.3/6.2 1.93/0.55 106.48/29 126.54/32 101.39/20 67.12/26
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