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Abstract

In recent years, the application fields of new energy storage technologies have been expanding
and become an indispensable part of the power system. This paper briefly describes the develop-
ment of lithium battery energy storage technology and the application of lithium battery battery
energy storage system to the distribution network. With a typical user of 400 kW as an example,
we design a complete set of 400 kW-h lithium iron phosphate battery energy storage. The system
and the electromagnetic transient simulation of the system based on PSCAD; the simulation results
show that the energy storage system can well respond to the electromagnetic transient process of
this typical important user, and thus better protect the user’s power reliability and security.
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Figure 1. Main wiring of an important user system
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Figure 2. The proportion of load at all levels of important users
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Figure 3. (a) Typical lithium battery energy storage system topology diagram; (b) Sche-
matic diagram of energy storage unit structure
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Figure 4. The energy storage system is connected to the 10 kV bus of the standby power

supply side
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Figure 5. The energy storage system is directly connected to the single 400 V bus
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Figure 6. The energy storage system is divided into two parts and connected to two 400 V bus
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Figure 7. Lithium battery access mode structure
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Figure 8. PCS system overall control process
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Figure 10. Constant voltage control outer loop design
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Figure 11. Charging mode switching control block diagram
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Figure 12. V/f double closed-loop of control strategy
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Figure 13. 400 V bus current three-phase instantaneous value
of electromagnetic transient process
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Figure 15. 400 V bus voltage three-phase instantaneous value
of electromagnetic transient process
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Figure 16. 400 V bus voltage rms value of electromagnetic
transient process
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