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Development of Battery Simulator for Performance Verification of MW-class PCS
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Ki-Won Park' and Byung-Ki Kwon'

Abstract

An energy storage system (ESS) is applied to increase the energy efficiency of large plants or buildings that
consume much energy, to improve the power quality of power systems, and to stabilize renewable energy
source such as photovoltaic or wind turbine. The ESS is composed of a power conditioning system (PCS) and
an energy storage. The battery is used as the energy storage. The battery is needed to design and verify a
hardware and control system of PCS. Usually, a battery simulator is used instead of a battery, which is costly
and hard to manage. In this paper, the development of the battery simulator for performance verification of the
MW-class PCS is described. The battery simulator simulates the charging and discharging characteristics of
batteries to design and verify the hardware and control system of PCS.

Key words: Battery simulator, ESS(Energy Storage System), PCS(Power Conditioning System), PCU(Power
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Fig. 1. Simulation circuit for battery simulator.
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Fig. 2. Block diagram of basic control system.
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Fig. 3. Simulation waveform of basic control system.
(Blue : Battery Simulator, Red : EUT)
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Fig. 4. Block diagram of ideal control system.
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Fig. 5. Simulation waveform of ideal control system.
(Blue : Battery Simulator, Red : EUT)
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Fig. 7. Block diagram of improved control system.
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Fig. 8 Simulation waveform of improved control system.
(Blue : Battery Simulator, Red : EUT)
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Fig. 10. Circuit diagram of battery simulator #1.
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Items Specification
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Fig. 13. Circuit diagram of battery simulator #2.
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Fig. 16. Voltage characteristic depending on battery type.
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Fig. 21. PCS performance verification system in ESS test
center of POSCO ICT.
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TABLE IV
TEST ITEMS OF TECHNICAL SPECIFICATIONS OF
KEPCO
Test Item
General Visual Inspection Test
. Insulation Resistance Test
Electrical
Insulation Test Dielectric Voltage
Withstand Test
Abnormal Voltage Test
Protection
Function Test Abnormal Frequency Test
Safety in’ Abnormal Input Inrush Current Test
Test Condition
Output Over Current Test
Load Rejection Test
External Fault Leakage Current Test
Test
Temperature Rise Test
Efficiency Test
Perfor- Characteristic
Test AC Output
rrr}ance in Normal Power Factor Test
est Condition AC Output Current

Distortion Test
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