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Abstract A Battery Monitoring System capable of State-of-Charge(SOC) estimation using the Extended
Kalman Filter(EKF) is described in this paper. In order to accurately estimate the SOC of the battery,
the battery cells were modeled as the Thevenin equivalent circuit model. The Thevenin model’s
parameters were measured in experiments. For the Battery Monitoring System, we designed a battery
monitoring device that can calculate the SOC estimation using the EKF and a monitoring server that
controls multiple battery monitoring devices. We also develop a web-based dashboard for controlling
and monitoring batteries. Especially the computation of the monitoring server could be reduced by

calculating the battery SOC estimation at each Battery Monitoring Device.

Key Words : Battery, SOC, EKF, Monitoring, Web Service

1. M2 = wiE 9] 2= 83K (State of Charge, SOC)ol| gt

AR} vl F85itH2, 3. ol el EA, Tt

A AtSlofl A 2EgAon, E&8AQ A AHE Ho] g A9 &4 ok, 22t HiE 2] Ao
Azt F8AED glom, o]Z Qlsto] HiElgls FAF A9 FAF Aol HiEY AR BE&E W7 Wi
o B2 oA AREEI UTH1L tH4l. A=, viE Y SOC BYEH AAF9] 52 Hf
HiE2]9] G&4Q] AMST HiEE] &4 BSE QoA EY ARSY 584 S L HiEY &4 25 E Qs 2

o

—

*This work was supported by the ICT R&D program of MSIT/IITP[Grant 2017-0-00830].
*Corresponding Author : Hyun-Tak Kim(htkim@etri.re.kr)

Received March 24, 2020 Revised May 21, 2020
Accepted June 20, 2020 Published June 28, 2020



8 &=gdEtsl=gx 113 H6s

FZo|t}.,

2 =2oAes &% A9 ZEE ol&sto] ATt
SOC F7o] 7Fs%t g2l RUEY AJAH|(Battery
Monitoring System)& A&stAtt. WA & 24k 2
HE o]&3t viElg] Z42te] A9] SOC &4} viEd] &
3 AA7F 2EE vl 2UER HHto]A(Battery
Monitoring Device)g AZstoH, thE v &
YElY tjHlo]AE Aojel= EYEIY AH(Monitoring
Server)2t TR AATEO R A E91 9 BA el
o] 7ks3t ¥ AHIA(Web Service)E &I E3E,
DUEE Ao Rl TAE fld) HiEe] 2UHY
tjuto] Ao A S Znt TE AL sty Aapghat
U AHE ASSHEE Aol

2. HiE{2] BLIEZ AIAH

2.1 7[& Yo 2fgt HHEZ| RLEE AAH

Table 12 @A #iEeg] RUEF AA” H85 1
PE SOC FgHHo=, AF F4PH(Ampere-hour
counting, Ah counting), 7i3]2 AYH(Open-Circuit
ocCv), A7Fsr  duda 2
(Blectrochemical Impedance Spectroscopy, EIS),
A7)} (Electrochemical method), =& #o]A wF
H(Model-based method)°] UTH5-71.

Ah counting #'-2 A7 A4h& B €A SOC +
o] 7hssith= Aol drk 8y BEAEEs 27
SOC #2& Qs & A7} IAstH, Azt A5
A7 AA9 A A7t A= o] SOC 48739 247t
AR EA™o] U5, 6. OCVE ol&3t Hige

Voltage,

Table 1. Summary of methods for the SOC estimation

Method

Ampere—hour counting |- easy to implement
Method - accurate initial SOC is needed
(Ah counting) - Current sensor error accumulated

Open Cirauit Voltage - gélgear relationship between OCV and

Method (OCV)

Description

- long relaxation time needed

Electrocherical - a direct relationship between impedance

Spocuoncor and SOC
P €19 Py - sinusoidal alternating current be required

- SOC can be calculated directly

- too difficult to use for online SOC
estimation

- High accuracy

Model-based method |- Rely on modeling accuracy

- High computing power

Electrochemical
method
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Fig. 1. Thevenin equivalent model for lithium—ion
batteries
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2. Experimental OCV-SOC curve for lithium—ion
battery at 25°C
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Fig. 3. Experimental RO-SOC curve for lithium—ion
battery at 25C
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