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Coordinated Planning of Distribution Grid Energy Storage and DC Siting and Sizing Considering

Photovoltaic Consumption

NING Keer, LIU Junshan, ZHANG Chaoyi, GU Hanwen, SUN Peixiao, JIAO Zaibin"

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi Province, China)

Abstract: Large-scale distributed PV brings a great impact
on the operation of the distribution network. The temporal
variation and regional differences of distributed PV generation
bring challenges to effective renewable energy consumption.
Therefore, a coordinated planning framework of energy
storage systems (ESSs) and DC lines in distribution networks
is proposed in this paper. By installing ESSs, peak cutting and
valley filling of power can be realized to improve the time
fluctuation imbalance of PV. By building DC lines, energy
mutual aid can be realized to improve the uneven distribution
of regional PV. The goal of the model is to minimize the total
cost composed of investment cost, maintenance cost, and power
cost. Then, siting and sizing planning of AC/DC distribution
networks with ESSs and DC lines is designed, and intra- and
inter-regional PV spillover is improved. Finally, the proposed
model is tested on a modified IEEE 13-bus system, and the
validity and rationality of the model are verified.

Keywords: distribution network; photovoltaic consumption;
energy storage; direct current; siting and sizing
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Fig. 1 Coordinated planning framework of energy storage systems

and DC lines in distribution networks
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