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Abstract

Microgrids can effectively achieve the local consumption of renewable energy

and reduce the impact of renewable energy when connected to the grid. In order to

improve the consumption rate of renewable energy in microgrids, large—capacity

energy storage systems are required. Capacity optimisation of expensive energy

storage systems is a key part of microgrid cost reduction; with the gradual opening of

the electricity market, demand response can be used to improve load characteristics

and reduce energy storage capacity allocation, further optimising microgrid operation

economy and environmental protection.

This paper firstly introduces the typical structure of microgrid; modeling

research on PV power generation system and energy storage system respectively, and

introduces the daily and seasonal law characteristics of PV power output

characteristics and the equivalent cycle number method to calculate the energy storage

life, and finally analyzes and studies three aspects of microgrid energy flow, operation

process and energy management system.

Through the price demand response analysis, the demand response has a huge

impact on the PV consumption and energy storage configuration of the microgrid, and

it is necessary to conduct research on energy storage configuration based on the price
demand response; this paper adopts the affiliation function and fuzzy clustering
method for peak and valley time division, and establishes a price-based demand
response model, which can quantify the peak and valley time division tariff and assess
the amount of demand-side changes after implementation, which is conducive to the
analysis of The demand response effect is also analysed. According to the evaluation
indexes of microgrid operation, including the annual cost of microgrid, annual

revenue of microgrid and renewable energy consumption rate; the model of optimal
allocation of energy storage capacity with the objective of improving the net profit of
microgrid system and renewable energy consumption rate is established, considering

the constraints related to system balance, energy storage system, power transmission
of contact line and power purchase cost of customers, and the model is solved by
non—dominated ranking genetic algorithm with elite strategy.

Based on the analysis of the results, it can be concluded that the capacity of

energy storage is optimised under the consideration of price demand response, and the
model can provide rich guidance information on the trade—off between economic and

111

environmental aspects of energy storage deployment. The research results will

provide theoretical support and methodological guidance for the high proportion of
renewable energy consumption and economic and stable operation of microgrid

systems.

Keywords: microgrid, demand response, energy—storage systems, NSGA-II
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FIAZ SO R A, AT 20 P B P -5 5 I B R] AR B o 08P 23 20 B B PR S P R B M

gggpgl

pgpppf

fgfpff

mmm

mmm

mmm

M (3-16)

Thr £, p, g AR RHAG R, Py B=BG SRR MmLcR
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4.3 NSGA-IT tfLHE s
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KA IR IR I AL, A B FEARE I 2 2R 45 A R I m AT 3R AN AR S RC IR 0% R I, 3l R F A SRAERTIRE MMA R4E
AR ESE; ME NIRRT BT — 2 B 5 VAR RIC AR A R ik B — AN & B 3 P .
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