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LLC Resonant Converter design for Uninterruptible Power Supply Battery
Discharger

Kwang-Min Yool, Seung-Joo Kiml, Kyoung-Dong Kim', Seung-Hee Parkl, Yong-Seop Byeonz,
Seung-Beom Lim% and Jun-Young Lee'

Abstract - An Uninterruptible Power Supply(UPS) is a system designed to deliver energy during accidents
that the AC mains is out of its acceptable limits, without interruption of power flow through the load. Battery
Discharger is the device to supply high quality power to the Inverter, when accidents occur, such as Power
Failure. The Battery Discharger should have a fast response characteristics. The LLC resonant converter for
UPS battery discharger is proposed. The proposed Battery Discharger offers substantial improvements in
efficiency, size and cost. The proposed Battery Discharger of UPS approach is a good solution for high power
applications above KW. To verify the validity of proposed Battery Discharger, simulations and experiments are
carried out.
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Fig. 1 Proposed UPS Circuit
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Fig. 5 The control block diagram of Battery Discharger
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Table 1 Specifications of UPS Battery Discharger

UPS Battery Discharger

Vin 55785Vge
Po 760Va/3.94A (3kW)
LLC switching frequency 50kHz~300kHz
LLC resonant frequency 70kHz
MCU(dspIC) TMS320F28335
Lu 5uH (PQ5050)
Lr 2uH (PQ4040)
K factor 2.5

Dynamic test for black-out less than 4ms

Over load test 150% load (10 second)

LLC Converter
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oA
OUTBJ Ay
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(b) Simulation result of LLC converter (Vin:
65Vdc, 75Vdc, 85Vdc, Vo: 760Vdc @ 3kW)

Fig. 6 Simulation for proposed UPS Battery Discharger
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