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3 FH4 ARG (Vmin)g ¥astar, nd Ao dxbAd(Veell,n) A4 A AL (Vmin)e) ALA(AN)E AT
tH(EAl S110).



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

SIHS31 10-2023-0046795

ojof, 71F ALA(AVN)7E Al A Algehs Azt 58 A% (Vallow) Hep 2249 o f-5 HlaFeh(e
S

O
o
—

(

AR AVN) 7 A7 ALt (Vallow) Bk &8 Aow Aawd, A-wuAo] a3k wdssks
AeE 54 (3 o&dhy AT (HA S114).

Q= '_[_'En*f(t)dt )

>
il

rﬂ
I
QL
s

AlZE(tend) &<t 2lEol2HE g E WAste] A-lHAdS ST (A

S116).

A7 A-BhYS 8 F o Ao G (Veell,n) @ 4 A (Vmin) o] APAH(AVD)E FA (S

S118).

olo], Z7Igh ASEA(AVN) 7} AFEAANA Algsh= A3 8842k (Vallow) Hup 2h2x]9] o F-5 Hlaghth(d
Al S120).

A S120001 4 AJGAF(AVR)7F AZE FEADA(Vallow) Bl ZA| e Aoz AaxHd v S1100.2 v=m
staL, HAA(AVN)7F AE SE-dGg A (Vallow) Ry 22 Zloz AAHH no|l HURJIXE AAIH (A
S122).

Gl S1220141, nel Hui7k obd Ao AAHW noll 15 tldk F(9A S124) @7 S108% ¥ =g},
@A S12294, no] Sl Aoz AW kb HHJAAE AAL(EA S126).

A S12690 A k7F HdId Ae® AFHH FE3FaL, k7t HuZb obd Ae= AAHW kol 1S st (T
S128), WA S1000.= ) =wsic),

ShE, GHA] S1060A4, AAHE 8 FER k=12 HAH"E Ao AIAXA oW, HdAHH & HIEE k=22
& A= (FA S130).

A S130914 &8 Rt k=22 dAE Aoz Aasy, § 44d &8 REl eZ-Uks HEE AAH,
QE-T}A7F AEH =AY 55 AT (A S132).
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S134).

S S1340l A BRAGE Tt AFHA @2 Fow AAaHY, wEY SR(T)E FASL $F 2%(T,) 9
&kt mlalgth(9A 136).

ojo], MEY E(Tp) 7t 7IF &% (Tref) Botk A9 o5 A=A grh(HA S133).

@A S138 4 wiE 2] 2%=(Tp) 7t 715 2% (Tref) Bt} 2 Zoz AAHA gow o7 S1322 J=wsiar,
e E] 2=(Ty) 7 71 2% (Tref) B 2 3oz AAaxHH, $d Z2AAE T8 HE 2%(Ty) 7t A

& 7 e=AE Gl (EAl S140).

g, @7 S13001M, AAE &8 RER k=22 AAd AoR AAHA Fow, dH" & EER k=3%1X
S A I (A S144).

WA S144004 8 REU) k=308 HAY ZAoR AIAHA gow i S12eeR y=wslul, & 2=}
k=302 AAYE Ao=m AAFWA, F HAAH 2 =

HE gAsth (A S146).

olo}, deArrol gFoluEee] 7t A A B A7E SAT(EA S148).

i

ofo], Axz-ofx] MY HAF(In)¢t 71+ A7 (Iref)& HaITH(EA S150).

olof, Ax-oyx] WY AF(In)7} 7= AF(Iref) B} ZA 9 oAF-E A=At (FA S152), Ax-of X
WAy AF(In)7F 715 AFref) Boh 32 22 Zoz Aaxd < 1 712 3 (dA S154) A
S1482 F =3},

=)
pa
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WA S152014 AZ-oiA] WA AR (7 71E AR (ref) Wk 2 Ao AAHW, AZ-o|9x] Bl
Awg vy 8 A 2922 AR (R S156).

olol, nol AuigtelA el o3 A=Aske} (VA S158), nol Huigto] ohd Ao AAFW @ SI54= 7=
sha, nol Hujlgel Ao AATY G Sl42 W=,

ZRxzo wgy ok 9 A2dE FHAR(210), AMAPH(220) D A Ao F
(230)8 * 3 A & EA oA A EFA N T oY Y AERE
of digk A 2 B3I 7S A Fdsta, 7 AEArse AxE 7] BIS(50)+= &3 & wlE el u
3 BT 75S I

STAR(210)= A ZEQ] Agel wet 540 v A5 H/HY 2¢or 7Y dEdRER gFole
wjEf el dsts FHg

g (220)= 7] lFolwE e 4 Ads AEFINE A A=A, A7) 2lEoluEHE e F4
ARE AFste AR AA(EAD, 7] gFel2uE e 55 HEshe 2% AA(130), 47] gFol-2H)
He X -ItAg AESE -7k AIA(140) 2 FAF 7k Al 58 Eststal, A dolHE Z4shal,
SA4E A doleE AAAAF(230) 0] A|Fst

AAAAF(230) E AZ-o U] WAy dugF, A-8ey dugF, @ exvlx HE dugFoer FAH
9 duEES 5 T L FA I T AV AeHREE gEoluEDY REVES sy, AR
(220)° 98 SHE A4 volHE mlgoR QX -t Hi= AX-oux] W] AF7E gAY A s Ty
@ 9gel Qrta wad A, A7) e Az Y A4S B ANEAO09)E THIA H2g A

g =25 &3 72 mEe] Ao AL, AF,
=8 Zgste]l wiee) Aol Auh Auslel A s, wEe A sk gael A Ax-olu
H A =

A WAy AFE ARAE 2sE 49, ey A Y AAe Felshs AU A0

Ea A7) AAAI R (2300 A7) AZ-oliA MR AR A el A9, wiE Aol gk DA}

NEAE 2IEAE Busa, e Ao AY A} EAE vEE 47 A-89y dndEe B
Z

D AYHANES H4Es
T3 A7) AAAE(230)E Y] LEZ-7IA HE dauEEs 53 LZ-vlart AEH T gFol2ulE e &
7F ARl =gels A4S, 3RS Adste] 3tArt wAlste AL WA
gl ol 2wE gl gk A Al 75E Sy Yste], TRE AEZHEE BMSY AZEYAE = 99 7
Autobase S/WE o]&3}o] F& 3},
3

o

% 9% BSMS AZEAE A

TR QX -Uhmo) A T AZ-oux] W do] whyst AH9 e AZx-oyx] WHANS FPT Ao o
3l AasS F3ke] T AA dE v

2713 BMS &8 LSS vtgo® 7ds BSMS X9 AeS Hrislhr] ste], B wyd s ¥ 13 7
o] 1.59 9 1,030[km]E 5383 AT ZREE o2 BMS Axo] S8EAS B3],
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[ 1]
items contents
type Li-ion battery
oy ca‘med.:ion 108 X 3P
’ capacity 104 [Ah]
rated voltage 36 [V]
motor spec. 700W-BLDC hub motor
milage range per full charging maximmum 40 [km]
years of use 1.5 [vears]
mileage 1,030 [km]

s6[Vlolth, e, oX-7bx & ABL FAs] gstel, AAZ wEel HAE YA
golms, ¥ WA AEFe] 2rlwANA Asldol Jlskste]l WAE ox-sbag Ase A
a1, L

= O
2 RS, fAb 7baE Qe QR AR 2de], BNSS eXtaAE SuelEe) A5 WU

o714, AeAREE gEol2wEd= 1044, 5¥EE FAH, dAA &2 10.4[Ah]olH, HAHSGE
7/\ A

YA Bdd AdedMs A Ay dstads s wdstar, A ARFEOR) S FAARE o F-
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TS & 5 U

e E] A 2(Cell 2)9 HehE 3.672[VIZ SA o], 7] #AA7E 0.141[VIZ B s &
3, wjEE] A 3(Cell 3)¢] HHS 4.014[V |
A
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¥ 32

f
%

oje gk AF AYAAE sadty] flste], wEHe] A 2(Cell 2)oF MiE 2 A 3(Cell 3)ol whet A-WAPLS
g 2, viE e A 2(Cell 2)9 M2 3.672VE SA o] 7IEdtate] HA7F 0.003VE FAaxstar, wiE 2]
Al 3(Cell 3)9 A2 3.679v= Ao 7|Ed#e] HA= 0.004VE FAaste] A A4 AlFste Az
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wEbA, 2 el ARk BSMS= Al-EY darelgel weh Azt AgAkE Hasksto], AgHATE 2A
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G Aol HFHom Q% sttt B e AE AR F ASS & F A
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EH4

HSYRES HIE2H

HaRan

G':
«
o+

L
v
— == AT-O | WY HF
EH5
STAGE 1 STAGE 2 STAGE 3
o g 8 z
s 21 k) e
o 21 & g
2 3 5 3
= : - £
| ] 5]
2 s B z
o electrolyte positive electrode E
E decomposition decomposition
el >
Li metal reacts
' with air and binder
i
! .
| : !
phenomena emitting off-gas ' emitting oxygen smoke & flame
L
]
I
i mild ! noticeable massive
temperatare H I
counter- . | electrical-thermal
electrical appreoach 1 unstoppahle
measures ! approach
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EQ73
measur ing each cell voltage, current of li= | o 09
ion battery and for electric kickboard
number ing each cell, and set L 5102
initial value n =1
3128 setting operation mode k 35104
_ $106
k=k+1 K = 17
operation mode 1:
cell-balancing
finding the minimum battery voltage Vnin —~—5108
compar ing Veelin with Vmin and L 5110
Finding the voltage difference AVn
§124 | AVn | Valiow?
n=n+1

_19_



finding Qe =

Qmanu(An) * VAN

3600 * Vierm

5114

performing cell balancing by discharging
[i-ion battery for duration tend which

statisfies Qs = | 0™ I(t)dt

—~—S5116

l

finding Va,n after cell balancing

—S5118

| AVn| < Vaiiow?

_20_
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S130

k =27
operation mode 2:
of f-gas detection

YES

off-gas is detected?

irrelevant gas
is detected?

measur ing battery temperature Te and compar ing
with upper limit of operation temperature Top

5138

YES

NO

terminating charging process and
checking if Te keeps increasing

——S5140

i‘

warning operator and prohibiting
access to E-kickboard

—S$142

®
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S144

k = 37
operation mode 3:
self energy balancing

5146—

checking status of BSMS

{

S148—

measur ing each cel| voltage and current of
Li-ion battery for electric kickboard

!

$150—

compar ing self energy balancing current
Inwith reference value lret

S154

S156~—

triggering cell switch in order to cut off
self energy balancing circuit

S158
NO

YES
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EH9

B8 auroBase 24| 10,35 {Test Mode] - [SzrUnniods (10N = o =
W OEEE 2N EFEEC BN SSYMH - & X
~ B

Battery Safety Management System

dock 1, iy - -
Vmasc v Offtgas @  Self-energy babincing: @
\rm 0|V ool balencing: @
Charging Curment: ks -
455 A oc a .
e t! Vimase am |V Oftgas @  Self-energy balincng: (§
= Vi 399 |V cell balancing: )
dock 3 g
il \l'm' 419 |V Oft-gas: @  Self-energy balincing: (@
=l 3% |V cell balanding:

=2 | HESI® | Lfk ] |

w10

characteristics of off-gas detection test

‘mlg 0ff-gas detection
i

——Colll =———Call 2 =——Cell 3

irrelavent gas detection - v =y
185 P

1
33

335

%7

Voltage (V)

26
51
76
101
126
151
176
201
226
251
276
301
326
35
376
401
*26
LT | L
475
S0
526
551
576
60l
G256
651
675
7ol
- e =

751
776
801
&6
851
576
901
426
a%y
a%e
1001

1026

Time {s)

Current (A

0.4
02

=]
= ]
. - - -

|

26
51
76

101
126
151
176
201
226
251
276
301
326
351
376
401
426
451
476
201
626
676
701
728
751
775
801
226
851
876
901
936
951
976
1001
1026

=
3
=
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voltage characteristics of cell balancing
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