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Fig.1 Schematic diagram of distribution network with

high permeability distributed renewable energy
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Economic dispatch of distribution network based on active response
capability mining of phase change material energy storage system
DU Jingiao',LI Yan',SUI Quan®*,LI Xuesong’,HU Zhihao’,FENG Zhongnan®,
LIN Xiangning’, LI Zhengtian’

(1. Shenzhen Power Supply Bureau Co.,Ltd.,Shenzhen 518000, China;

2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;

3. College of Electrical Engineering and New Energy,China Three Gorges University, Yichang 443002, China)
Abstract:In order to solve the problems of unqualified power supply voltage and poor power flow distribution
in distribution network, a PCMTESS (Phase Change MaTerial Energy Storage System) demand response
based economic dispatch strategy of distribution network is proposed. The structure and working mechanism
of PCMTESS are introduced, the energy consumption law of thermal side is analyzed. The encapsulation
model of thermal side considering heat dissipation and the encapsulation model of power side considering
reactive power regulation capability are established. On this basis, considering the power flow distribution
constraints and the output characteristics of distributed new energy, aiming at the minimum power purchase
cost of distribution network, a unified dispatch model of distribution network is established considering the
uncertainties of photovoltaic, wind turbine and load. The interactive iterative solution strategy is proposed to
realize the efficient solution of the optimization model. Simulative results of IEEE 41-bus distribution net-
work show that the proposed PCMTESS can optimize the power flow distribution of distribution network
and improve the power quality of the power grid under the premise of maintaining room temperature com-
fort. The proposed dispatch model provides a new perspective for the safe and economical dispatch of dis-
tribution network and the comprehensive energy consumption.

Key words: distribution network ; power flow distribution; phase change material energy storage system;active

response ; economic dispatch
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Table B1 Real-time electricity price

i 21 SEINEAN/[TE-(kW-hY1] B SERFEAN/[7G - (kW -h) ']
00:00 0.504 12:00 1.385
01:00 0.347 13:00 1.677
02:00 0.384 14:00 1.804
03:00 0.505 15:00 2.188
04:00 0.377 16:00 1.578
05:00 0.573 17:00 1.167
06:00 0.643 18:00 0.907
07:00 0.625 19:00 0.950
08:00 0.826 20:00 1.169
09:00 0.740 21:00 0.941
10:00 0.923 22:00 0.847
11:00 1.188 23:00 0.637

< B2 2 fhF BHEF ML

Table B2 Economic comparison between two schemes

g WHEREBEA A BITHER T

W HL/ (MW-h) H4E 6 AR i gt

1200
800

0.33
0.22

43.68 3.88
51.73 5.43
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