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Fig. 1 Flowchart of the proposed SOC estimation method

3.2 Hotst= SOC =3 ¢41ng(F 43

AtE SOC 4 &ugFd AGLE gelstr] s 47t
A AU E aEste] AlEH oS ST A A A
vges z7] £%3& Aed &% 4w
(Extended Kalman filter; EKF)%HS A}-&-3F

S [e] \_O]
o 5 WA ANRIEE 57§90 SOME Welslel o)
FE 43 SOC F4 Wetelw, Al WA AdEes 7] &

o] SOBE R w3t FFS AR SOC 4 HJOLO]E]'.
vl HA AUl ol s 27] &3] SOH® SOBE
2HE Degration factors Wrgste] w3t &%9& ARE-gF SOC
74 wetoltl, daE]E #HETS 93] 1/3 Crate2 48+3} 38
P AYS RSN el SOH 94991 10S3P AjAHE- viE
g o w3} AIF dolHE AT 17 22 olzfg SOC
F4 AEdold Aoty 1y 24 Hole ZAAY =3} &%
s ol &= 47FA] AlvE L. B AAEHAIRE w3 &7 vk
Fo= =38} &7Fo] Wiy A] g2 EKF SOCY 4 A¥:
7 A% AL FRIsHATE a9 32 AlEYeH F4 o)
A%E YepQdh AlEdelA ARE BEdiE a7 404 Al
geod SOC Hul 4 A48 % Hi AFL 2AHRoot
mean square error; RMSE)E UEld Aojt} 7+ Al QoA
SOC Hul 4 o823 71zt oF 26%, 2.1%, 2.3%, 200/ o]
Woelw RMSE+ oF 0.76, 066, 061, 0.60 o]l AL 2l
th %7] £35 AE3 EKF SOC U] €3 ARE 744
e A Alvel oo Ao 4 o4& 9 RMSEZF 24% A
gelgt}. 53] Degradation factorE Wk ol WA Al
o] A9 SOC #HAdl 4 24-&2 oF 06%, RMSE= F 0.17
Ak As FR1sH8h

o rot i%

K

Frrosial

3 *
Before 1 l,I\Iln Before | After
H (WL i\ ® pi
# 1 f 1 i
W | [ M\ | |
H ‘ ! |"‘I l I' et |\I 'Iﬁﬁl |
: It [ | |' ¥ It r' |'
G I N .] ??;‘ 4 Iﬂ N \
{nliminifmindnl il
3 1y |'\',' “ 4 I ||' v
| |l | |
. I ] : 1
] I ! I :
% i [ kS ?ii H & &
i‘iim Fidined T Tia}af it w5
. (a) EKF _ (b) EKF+SOH
Before After * Before After

1
1

]

1

1
.
l-‘
|

1

1

1

!

%

P! beinmnd e d Yineri it it
(c) EKF+SOB (d) EKF+SOH+SOB

a8 3 ¢e|EE S0C FH S
Fig. 3 SOC estimation error by algorithm

5

B ek ekttt e et et e e e e e ettt
| [543 [ [§N]

35 e RIE e
o CERE SO0 S ERE oSOl
;;‘:*._*_é K - SOB+ SO0 | (SRR
% 5

oA
fa s b2
g}-,‘: %
z we
@
- *

Y0 ot o -y N o

-
Before | Alter s Before —
1 bl
H I - = L E
] =
i k Y / [
mi | ¥ \ [ Fae
\ H \ [ o
eark, I / :
£ s jf \ / o
“ i \ f
b '} [
% "i [
!
1
0 \ !
\ '
i !
" | T :
[}
@ H 4 3 8
T | Hidrns] s’

(1]

(2]

8 2 S0C & &k vl
Fig. 2 SOC estimation accuracy compar ison

-882 -

%‘&57
J8 4 50C o =8 24ts 3 RMSE
Fig. 4 SOC maximum estimation error and RMSE

4.2 2
B omRlAE w3 A48 FE30] WEY A SOC F
e FS wEaeE Yok AQeh e Fof wg
Aggel weh Al BHYE WA, o)F WE A
g Fa welgtond 34 4FES PIAY F drke A
gelsidrh. 75 AL B#Y FARY oy B
122 Ba) gl £ % duelFe AFuE wd 5
L ATE £9F dgolh
2 =e2 wetz2HolMdel X|2l(Rigid PCB Pattern

Fuse A7lAtet 7leh MEMH 2 dAvlolE =5) % &
22 FR(RBX005-03, ESSE 2212E-A 28 22t2

= 7|8 BMS 247|= JHY) X|He dror THEUS.

a

S |

SNE Research, <2023> Recycling/Reuse Technology
Trends and Market Outlook (72040), 2023.02.09.

o, AYE, AEE, MAE AFE FEF ANE v
2 Aol By A 2 el AEAAsa deos
=13, pp. 616-617, 2023.



