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A Study on Performance Improvement
of Hybrid Energy Storage System for Mild HEV

/AT
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(Back-Haeng Lee * Dong-Hyun Shin - Hee-Jun Kim)

Abstract - To improve the cycle-life and efficiency of an energy storage system for HEV, a dynamic control system
consisted of a switch between a battery and an ultracapacitor module is proposed, which is appropriate for mild hybrid
vehicle with 42V power net. The switch can be controlled based on the status of the battery and the ultracapacitor
module, and a control algorithm that could largely decrease the number of high charging current peak is also
implemented. Therefore the cycle life of the battery can be improved such that it is suitable for a mild hybrid vehicle
with frequent engine start-stop and regenerative-braking. Also, by maximizing the use of the ultracapacitor, the system
efficiency during high current charging and discharging operation is improved. Finally, this system has the effects that
improves the efficiency of energy storage system and reduces the fuel consumption of a vehicle. To verify the validity of
the proposed system, this paper presented cycles test results of different energy storage systems: a simple VRLA
battery, hybrid energy pack (HEP, a VRLA battery in parallel with Ultracapacitor) and a HEP with a switch that
controlled by energy management system (EMS). From the experimental result, it was proved the effectiveness of the

algorithm.
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Energy Management System

J/ High Side Micro-pracessor
P 42V power net e—— | Shunt Monitor e
Switch
< '\ Battery Current DYoo
RS v %
I S
!7 U-CAP Current
© :
Battery Voltage
A U-CAP Voltage
= A (e}
Ultra- 36V Battery Temp.
capacitor Battery U-CAP Temp. RTC
J

[

42V Load

= 2 JME 42V DI E HEVE HEPS| T4
Fig. 2 Configuration of the improved HEP 42V Mild HEV
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Table 1 Specification of 36V VRLA battery

A AY | AF €% | A dx 9 4%
36 [V] 20 [AH] | 29.3 [Wh/kg] | 3815 [W/kg]
E: 3 2 AEHE SE2FIAE ZF Atet
Table 2 Specification of Ultracapacitor Module
44 A | 34 % | DCESR | o A7 -y
36 [V] 945 [F] 7 [mQ] 254 [Wh]
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