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A Study on OBC Integrated 1.5kW LDC Converter for Electric Vehicle.

Hyung-Sik Kim*, Joon—Hyeok Jeon** Hee-Jun Kim*** Joon-Seon Ahn***¥

8 9F PHEV(Plug in Hybrid Electric Vehicle)?} BEV(Battery Electric Vehicle)x= R¥ % XF A7 A|AH]
9] 5L st 1HY wiEEE ARSI o]& FAAIAFE OBC(On-Board Charger)?t I AYOA AH¢o=
AYHILS 5= LDC(Low DC/DC Converter)7} B1EA] WQ3lt OBCS LDCx= Aol =HZQl AlAHoZ &
2+ ol i FhE ARESE] wiizol] olE Bt AIARE EEoto] FA 9 AR I3t gHof tigh Wado] diF
I ek £ =72 LDC EAEH9] HAE ddloto] dAY AR AHEE AR OBCOl 3ol 7Fsdt 1.5k
3 LDCZIHEO diste] AQtsiltt. AIME LDCE i 9-FAE 7HE S 1¥H 999 &3 A%E AMEsio
LDCY HZF &Y ALY Alof7t 7Fsst7] wEel 719 OBC-LDC B39 AlA” Hlwsto] viejz] A A& HY,
ZHEQ Duty Ratio ¥ OBCY &€ ® H|IE 123t ERAZH HAl0 gt BES &&3t & & = AL 7
I 9t} AIQFE LDCO AAEE Allsto] 200V ~ 400Ve] 4 Aol A4 52 2Rl stlon Z4 Hat =
oA Hd &8 91.885%% A ofAth X3 OBC-LDCER AlA"l #58 8o <F 6.51L9 FHE 24 st9le
] 7]1& S3AQ1 AlA"”e] BIS) 15.6% A=l 32F FEo| et ol dS Rl & 4 U

Abstract PHEV(Plug in Hybrid Electric Vehicle) and BEV(Battery Electric Vehicle) equip high
voltage batteries to drive motor and vehicle electric system. Those vehicle require
OBC(On-Board Charger) for charging batteries and LDC(Low DC/DC Converter) for converting
from high voltage to low voltage. Since the charger and the converter actually separate each
other in electrical vehicles, there is a margin to reduce the vehicle weight and area of
installation by integration two systems. This paper studies a 1.5kW LDC converter that can be
integrated into an OBC using an isolated current-fed converter by simplifying the design of
LDC transformers. The proposed LDC can control the final output voltage of the LDC by using
a fixed arbitrary output voltage of the bidirectional buck-boost converter, so that Compared to
the existing OBC-LDC integrated system, it has the advantage of simplifying the transformer
design considering the battery voltage range, converter duty ratio and OBC output turn ratio.
Prototype of the proposed LDC was made to confirm normal operation at 200V ~ 400V input
voltage and maximum efficiency of 91.885% was achieved at rated load condition. In addition,
the OBC-LDC integrated system achieved a volume of about 6.51L and reduced the space by
15.6% compared to the existing independent system.
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TH112113].
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Fig. 1. Basic configuration of OBC(a) and LDC(b) systems
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Fig. 2. Configuration of OBC, LDC mechanism integrated
system(a) and circuit integrated system(b)
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Fig. 3. Basic configuration of OBC system using Isolated
Current-Fed Converter
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Fig. 7. Operation Waveform of Bidirectional Buck-Boost
Converter
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Parameter Unit Value
Rated Power [kW] 15
Input Voltage [Voc] | 200 ~ 400
Output Voltage [Vl 14.4
Maximum Output Current [A] 106
Bidirectional Buck Boost
kH.
Converter Frequency (] %0
Phase Shift ZVS
kH.
Converter Frequency (k] 20
Transformer Turn Ratio - 36:1
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Fig. 15. The proposed LDC Converter Prototype
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Fig. 16. Bidirectional Buck-Boost Converter Main
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