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The State of Charge Estimation for Lithium-Polymer Battery
using a PI Observer

Junwon Lee1, Jongmin Jo', Sungsoo Kimz, and Hanju Cha'

Abstract

In this study, a lithium polymer battery (LiPB) is simply expressed by a primary RC equivalent model. The
PI state observer is designed in Matlab/Simulink. The non-linear relationship with the OCV-SOC is represented
to be linearized with 0.1 pu intervals by using battery parameters obtained by constant—current pulse discharge.
A state equation is configured based on battery parameters. The state equation, which applied Peukert's law,
can estimate SOC more accurately. SOC estimation capability was analyzed by utilizing reduced Federal Test
Procedure (FTP-72) current profile and using a bi-directional DC-DC converter at temperature (25 °C). The PI
state observer, which is designed in this study, indicated a SOC estimation error rate of £ 2% in any of the

mitial SOC states. The PI state observer confirms a strong SOC estimation performance despite disturbances,

such as modeling errors and noise.
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Fig. 1. The 1% order R-C equivalent circuit.
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Fig. 2. Experiment for discharge of LiPB(1C-rate, 25C).
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Fig. 3. Battery parameters in terms of SOC and current(25C).
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Fig. 5. OCV versus SOC curve of LiPB(25C).
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a 02 0.48 0.8 094 1.04
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Fig. 6. PI Observer block diagram.
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1 Cycle.
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TABLE T
SPECIFICATIONS OF BATTERY TEST SYSTEM
Capacity 150W
DC-DC Converter Input 12V, 125A
Output 2~5V, 30A
. . TYPE.
Nominal Capacity 3200
LiPB Nominal Voltage 37V
(SLPB3043128HH4) Max. Voltage 4.2V+0.03V
Cut-off Voltage 2.7V
DC Power Source Lead-acid Battery | 12V, 125A
Voltage range 10V
Data logger L
(GL220) Sampling interval 10ms
A/D Converter 16bits
Temp & Humidity Temperature -20TC ~
Chamber Range +60C
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Fig. 11. Estimated SOC using PI observer(Real Battery).
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