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Fig.1 Planning scheme for +500 kV/3000 MW
four-terminal looped VSC-HVDC grid
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Fig.2 Schematic diagram of the grid configuration
with HB-MMC and DC breaker
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Operation Optimization of Photovoltaic-energy Storage

Hybrid System Based on Scheduling of Battery Energy Storage System
ZHANG Guoyu', HONG Chao® ,CHEN Dulin', YE Jilei’
(1.Nanjing Institute of Technology, Nanjing 211100, China;2. Ingdezhen Ceramic Institute, Jingdezhen 333000, China;
3.China Electric Power Research Institute( Nanjing) , Nanjing 210003, China)

Abstract: The optimal scheduling strategy of photovoltaic-energy storage hybrid system is an important guarantee for the
economic and safe operation of photovoltaic-energy storage hybrid system, but the traditional economic dispatch models do not
consider the effective management of the battery energy storage station ( BESS) ’s internal battery. An economic optimal
scheduling strategy of photovoltaic-energy storage hybrid system is put forward, and a mathematics model of economic optimal
scheduling is established by taken the lowest total cost a day as optimization objectives and using the power balancing, state of
charge, power limit and scheduling cycle as constraint conditions, according to performance parameters and operating
conditions of each battery pack. Improved particle swarm optimization ( IPSO) algorithm is applied to solve the mathematics
model. Finally, the simulation result proved that the improved particle swarm optimization algorithm is superior and the
scheduling strategy is proper in the application of photovoltaic-energy storage hybrid system.
Key words: battery energy station; photovoltaic-energy storage hybrid system; economic; optimization; dispatching strategy;

particle swarm optimization algorithm
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MonitoringSolutions for a +500 kV Multi-terminal VSC-HVDC Transmission System
ZHUANG Weijin, WANG Yan, SUN Mingyang, HUANG Longda, YU Fang, ZHANG Yonggang
( China Electric Power Research Institute( Nanjing) , Nanjing 210003, China)

Abstract : VSC-HVDC ( voltage sourced converter based HVDC) transmission system has technical advantages in the AC and
DC system interconnection, large-scale clean energy grid integration. With the application and promotion of the the high-voltage
high-capacity multi-terminal VSC-HVDC transmission system, the master station monitoring function is hard to meet their
development need. This paper analyzes the topology structure and key equipment features of +500 kV/3000 MW four-terminal
flexible DC power network. In the objective of unmanned converter stations, a monitoring functional framework based on existing
monitoring functions of smart grid dispatching and control system ( SGDCS) is proposed. Based on the most promising VSC-
HVDC grid configuration of half bridge sub-module based modular multilevel converter (HB-MMC) + DC breaker, this paper
presents the function schemes for 4 important monitoring modules, grid modeling, data acquisition, topology analysis and
intelligent alarming. The proposed monitoring functions would be helpful for the project implementation in the future.

Key words: VSC-HVDC; grid modeling; topology analysis; intelligent alarming
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