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(Study of High Efficiency LLC Resonant Converter for a Battery Charger of Emergency
Electric Power Generator Control System)
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Abstract

Generally, the conventional battery charging system using an analog method has the large, heavy
hardware and low efficiency. Also, it has the disadvantage that it is necessary to replace the control
circuit on the basis of the characteristic curve of the specific battery cell. The proposed programmable
digital LLC resonant charging system use high efficiency control system(CC-CV), and has
characteristic a small hardware and advantage that a digital programming of the voltage, current, and
battery capacity characteristics can be flexible. The system proposed the use of Half-bridge LLC
resonant converter is possible to improve efficiency and reduce switching losses by using ZVS
topology. Further, a constant voltage — constant current(CC-CV) control algorithm apply to the charger
which using a buck converter. The performance of the proposed system is demonstrated through

experiments.
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Table 1. LLC converter parameters

Parameter Value
Input voltage, Vin 220Vac, 60Hz
Rated switching frequency, Fsw 100kHz
Magnetization inductance, Lm 150uH
Leakage inductance, Lr 23uH
Leakage capacitance, Cr 136uF
Converter output voltage 30Vdce
Converter output current, 10Adc
Maximum converter output power 300W
E 2.4 ZHH o0l
Table 2. Buck converter parameters
Parameter Value
Rated converter
Input voltage S0vde
Converter output voltage 24Vdc
Converter output current 10Adc
Filter inductance 300uH
Filter capacitance 220uF
Switching frequency 40kHz
E 3. HiE{2| mi2tolH
Table 3. Battery parameters
Parameter Value
Rated battery voltage 12V
Rated battery capacity 12AH
Maximum battery capacity 14.4AH
Reference battery capacity 11.52AH
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Table 4. Converter efficiency measurements result

Vin | Iin Vo ITo Po Pin | Efficiency
\% A \% A W W %

198 | 16 | 3056 | 10 | 305.6 | 332.38 91.94

209 | 15 | 3056 | 10 | 305.6 | 331.33 92.23

220 | 1.4 | 3056 | 10 | 305.6 | 32841 93.05

231 | 1.4 | 3054 | 10 | 3054 | 328.15 93.06

242 | 1.3 | 3055 | 10 | 305.5 | 329.07 92.83
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