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Fig.3 Consumed power optimization results
for user A on the typical day
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Comprehensive benefits optimization method for multiple types of
users connected to the same industrial park considering

shared energy storage and household photovoltaic
MA Jiayi', LIU Haitao'*>, ZHONG Cong', YUAN Yubo’, ZHANG Xiaocheng'
(1. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. Jiangsu Collaborative Innovation Center of Smart Distribution Network , Nanjing 211167, China;

3. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China)
Abstract : Considering the flexibility of shared energy storage and the different electricity demand of multiple types of users,a
bi-level optimization method is proposed to achieve the optimal overall economic benefits of users and improve the photovoltaic
consumption capacity for industrial users. Aiming at the lowest monthly power consumption cost of users, the upper layer model
is established considering the system energy balance, energy storage charging and discharging constraints and energy storage
state of charge constraints,so as to reduce the monthly maximum electricity demand and decrease demand charge. Taking the
optimized monthly demand from the upper layer model, the day-ahead model is established, and the charging and discharging
power of the shared energy storage, as well as the interactive power between users and the power grid are output to optimize
comprehensive benefits of multiple types of industrial users and improve the photovoltaic absorption ability. Strategies for shared
energy storage charging and discharging power, as well as user interaction power with the grid, are proposed to optimize the
comprehensive benefits for various types of industrial users, ensuring daily economic efficiency under the premise of monthly
overall economic optimality. Finally,the effectiveness of the proposed method is verified with the case study.

Keywords : shared energy storage; household photovoltaic; bi-level optimization; user comprehensive revenue; photovoltaic

absorption capacity ;demand of electricity
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Frequency regulation method assisted by energy storage

based on frequency response characteristics
ZHAO Xilin, LI Pin, FU Bo
(School of Electrical and Electronic Engineering, Hubei University of Technology , Wuhan 430068 , China)

Abstract: The increase of new energy permeability increases the complexity of power system frequency control. Frequency
regulation assisted by energy storage can alleviate this problem to some extent. However, due to the security and economic
constraints of energy storage operation, frequency regulation measures need to be more targeted. In this paper, a primary
frequency regulation method of power grid assisted by energy storage based on frequency response characteristics is proposed.
Firstly,based on the model of frequency regulation assisted by energy storage, the frequency modulation integrated control
method of auxiliary energy storage with inertia and droop is selected. Through the correlation analysis of rate of change of
frequency and frequency deviation to frequency modulation requirements, frequency regulation demand zoning rules based on
frequency response characteristics are designed. Then,according to the partition judgment corresponding to different frequency
modulation requirements,the energy storage active power output mode is dynamically adjusted to respond to the uncertainty of
frequency modulation requirements. On this basis, aiming at the contradictory relationship between frequency modulation
demand and energy storage output demand, energy storage output strength and its cycle life, the multi-objective optimization
problem is designed and solved to balance. Finally,the simulation results verify that the proposed method can effectively reduce
the depth of charge and discharge of energy storage on the basis of ensuring the frequency modulation effect of power grid.

Keywords : primary frequency regulation; energy storage; frequency deviation; rate of change of frequency ( RoCoF ) ; rule-

driven ;multiple objective optimization
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