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Abstract

The evolution of mobility, that is, the pursuit of high safety, low environmental impact, high comfort, etc., is sup-
ported by the innovation of advanced control technology. And model-based development is considered an effective
method to verify the complicated control technology more comprehensively and quickly. In this report, the battery
model that simulates the charge and discharge behavior of the vehicle is improved based on the basic technology
that has already been disclosed, and the newly acquired battery characteristics are reflected to improve the estima-
tion accuracy of the charge and discharge behavior. As a result, in the relatively frequent charge and discharge
control pattern based on the image of urban riding, we confirmed the estimation accuracy of voltage, current, and

integrated current quantity transitions have been improved.

Key words : Lead-acid battery, Model-based development, Battery mode

1 1FC&IC RO I3V F—HilE 0 B EEERHIE &V 72 RFED
BATHS. —)iT, TNORMFEIEIMA LT —AZ8
HBEIHEOHE S A7 L&, BEREEE ARG POE M, ELTZ L OBREDRETH Y, 5 LIEERND,

ZRMREDERDD, HLEMELTED, Hil W TR 2 Y, BHIFREIE O Y- W R
fEEIH-> T2, 7" —ZFA% (MBD : Model-Based

« 70— N VEANRE Y o 5 — B RS A Development) OEEMENEHE > TS
5 = B ZE 0 B 2R 0D T 30U — i b~ i IR O By il
Department III, Technical Development Division, DOFL EMFHT W T, @Y% 3y 7 U T )72 Ay
Global Technical Center T ENEETHD, NattEEANBEHEREE (2L
o AT R 7 A R T, B OU—F27RETENYTUETIVD
Taiwan Yuasa Battery Co.,Ltd. MRETINEENTER S,

© 2019 GS Yuasa International Ltd., All rights reserved.

11



2019468 £16% £15]

GS Yuasa Technical Report

AHETE, fROBEFEEX ORI TSNy R1 R2
FUEFVEA=RLL, EFMWATA—2OREC  EPOS | Yy EL_NEG
IV 57— 27 & D REM 5 BB B 15 5 R " | |

11 11
ETBHTET, KOHIEEDOEWETIVHMERA]HE c1 c2
DA EIT > T2 D THE T 5.
1 Ny T JETIVICAVEHMEEE.
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Fig.4 Voltage transition at test-B(discharge).
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Fig.5 Calculated Parameter from test-B(discharge).
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Table 2 Accuracy(RMSE) of each model.

Evaluation Evaluation points Average error (RMSE)

pattern GY_model Conv._model

X Voltage 0.14V 0.14V
Current 9.26 A 9.85A
Integrated Current 0.16 Ah 0.36 Ah

Y Voltage 011V 017V
Current 434 A 855A

Integrated Current 0.05 Ah 0.33 Ah
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Fig. 12 Measured/Simulated Voltage in test-
B(charge).
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