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EV Battery State Estimation using Real-time Driving Data from Various Routes

Seungmoo Yang!, Dong-Wan Kim? and Eel-Hwan KimT

Abstract

As the number of electric vehicles (EVs) in Jejudo Island increases, the secondary use of EV batteries is
becoming increasingly mandatory not only in reducing greenhouse gas emissions but also in promoting resource

conservation. For the secondary use of EV batteries, their capacity and performance at the end of automotive
service should be evaluated properly. In this study, the battery state information from the on-board diagnostics
or OBDZ port was acquired in real time while driving three distinct routes in Jejudo Island, and then the
battery operating characteristics were assessed with the driving routes. The route with higher altitude led to
higher current output, ie., higher C-rate, which would reportedly deteriorate state of health (SOH) faster. In
addition, the SOH obtained from the battery management system (BMS) of a 2017 Kia Soul EV with a mileage
of 55,000 km was 100.2%, which was unexpectedly high. This finding was confirmed by the SOH estimation
based on the ratio of the current integral to the change in state of charge. The SOH larger than 100% can be
attributed to the rated capacity that was lower than the nominal capacity in EV application. Therefore,

considering the driving environment and understanding the SOH estimation process will be beneficial and

necessary in evaluating the capacity and performance of retired batteries for post—vehicle applications.

Key words: Retired EV battery, SOH(State of Health), EV driving data, Post-vehicle application
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Fig. 1. Diagram of battery state information acquisition
system.
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Fig. 2. EV driving routes.
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Fig. 3. Altitude of EV driving routes.
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Fig. 4. Voltage, current and SOC during driving along
different routes and charging mode.
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Fig. 5. Battery voltage output for three routes.
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Fig. 6. Battery current output for three routes.
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Fig. 8. Relative frequency of C-rate in log—scale.

TABLE I
EV BATTERY SPECIFICATION
Parameter Specification

nominal capacity 42.36 Ah
usable capacity 375 Ah
nominal energy 305 kWh
usable energy 27 kWh
number of cells 192 (96s2p)

rated voltage 360 V
battery weight 277 kg
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