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Optimized configuration of distributed energy storage system in distribution network
considering the participation of aggregators
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Abstract: Aggregator participate in distribution network investment model has become an emerging business model, this
paper proposes a bi-level optimal configuration model for Distributed Energy Storage System (DESS) in distribution
networks considering the participation of aggregators. Firstly, the investment comprehensive benefit of DESS and the
network loss sensitivity are constructed. Then, DESS aggregators maximize the comprehensive benefit of DESS as the
upper level objective function, and the distribution network operator minimizes the network loss sensitivity after the
DESS is connected to the network as the lower level objective function, and the adaptive particle swarm optimization
algorithm is used to solve the upper and lower level respectively. Finally, the results of the example analysis verify the
correctness and effectiveness of the proposed model and method. Through the coupling decision between the energy
storage aggregator and the distribution network operator, and the benefits of different subjects can be achieved.
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Table 5 Optimal configuration planning of DESS
under different load growth rate

R/ .k
" S(MW/MW - h) Fopd i o
% (X107
6(1.5/3.0)« 14(1.5/2.5)
10 21354 746

19(1.0/2.5) 24(1.0/2.5)« 30(1.5/3.0)

6(1.5/3.0)« 8(1.5/3.0)
20 267.18  7.95
19(1.5/3.0)« 24(1.0/2.5)« 30(1.5/3.0)

6(2.0/4.0). 14(1.5/3.0)
30 34792 8.83
19(1.0/2.0)« 24(1.5/3.0)« 30(1.5/3.0)

6(1.5/3.0). 8(1.0/2.5)« 18(1.5/3.0)
40 45075 834
19(1.5/3.0)~ 24(1.0/2.5)« 30(1.5/3.0)

6(2.0/4.0). 8(1.5/3.0)« 14(1.5/3.0)
50 65843  8.62
19(1.0/2.5) 24(1.5/3.0)« 30(2.0/4.0)
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Fig. 8 Comprehensive benefit and network loss

sensitivity vs. load growth rate
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Table 6 Optimal configuration planning of DESS under

different increase ratio of DG penetration

BB/ Faen/
- S(MW/MW - h) e o
% Jigt (X107)
6(1.53.0)+ 8(1.5/3.0)
10 21265 9.2
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6(1.5/3.0). 14(1.5/3.0)
20 28462  9.97
19(1.5/3.0)~ 24(1.5/3.0)« 30(1.5/3.0)

6(2.0/4.0). 14(1.5/3.0)
30 36194  10.55
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Fig. 9 Comprehensive benefit and network loss sensitivity vs.

increase ratio of DG penetration
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Table 7 Optimal configuration planning of DESS under
different charge/discharge strategies
W A(MW/MW - h) Feen/JT7G for(X107)
6(1.5/3.0). 14(2.0/4.0). 19(1.5/3.0
( 24()1.5/3.(0)\ 30()1.5/3.(0) ) 24749 952
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