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A PCS Control Strategy for Hybrid ESS
with Function of Emergency Power Supply

Sang-Jin Kim', Min-Ho Kwon!, Se-Wan Choi, Seok-Min Paik?, and Mi-Sung Kim®

Abstract

This paper proposes a hybrid ESS that integrates an energy storage system (ESS) with an uninterruptible
power supply (UPS). The hybrid ESS has a demand management and emergency power supply function while
increasing the battery utilization of the UPS, which has just been used in a power failure. In addition to the
critical load, the proposed system augments the capacity of emergency generation using an additional load,
which has voltage and frequency-dependent characteristics to the grid side. The control algorithm of the

AC-DC converter and bidirectional DC-DC converter

is proposed for demand management and emergency

power supply. Furthermore, seamless and autonomous transfer methods to alleviate the transient during mode

transfer are proposed. To validate the proposed control scheme, experimental results from a 5 kW prototype

are provided.
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Fig. 1. Grid disturbances and UPS classes'.
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Fig. 2. Configuration of the conventional ESS and UPS.
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Fig. 3. Configuration of the proposed hybrid ESS.
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Fig. 4. Circuit diagram of the proposed hybrid ESS.
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Fig. 5. Operation mode of the proposed hybrid ESS. (a) Mode 1 (b) Mode 2 (c¢) Mode 3 (d) Mode 4.
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Fig. 8. Control block diagram of the proposed AC DC converter for seamless mode change.
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TABLE 1

SPECIFICATION OF THE PROTOTYPE

Symbol Value Unit

P 5 kW

Ve 220 Vac

Vs 210~310 Ve

Vier+Vaen 430~470 Ve

L, 560 nH

L 540 nH

G 16 uF

L 540 nH

G 16 uF

L, L 1.17 mH

G 165 uF
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Fig. 12. Experimental waveforms of the AC-DC
converter and the DC-DC converter during charging the
battery. (a) AC-DC converter. (b) DC-DC converter.
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