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17 QuAe 1%

101. F&

1. o] A Hig A AR(C]s} “HiEH A AR 02t Frh)S 2 AEtes FESIA} oh Ado] diste] 83l
(2019)

2. o] AZoA FAHA] ot st A AF € FAFAY 7 sid 8o mE gt AERE sjE A AR F
83 4 Qe 242 ALttt 2019

3. o] Ao A &2 Aol distois 9] Aol Adsirhal sk Hiol et ISO, IEC, KS E& °|% 55
ol Q17gH 71&e g & Ut

4. WiE A AL FEEE HEYY BRo] w2t +x4 B4 o] 927 g o] I 7|EHoR Eo|AA
A& o8 50 kWh o4 &3 7H g 2jAlA”o] Auto] AR EE Ao A&3tt (2021)

5. HiE A AR A £ 7]EoA Ae o] & Hojudte & A 2 Ade 4 2 AW 5o AP
A9 AA & olE SAT 5 At

102. €019 A9

£o19] Ho& of7]o] Hr= Hol= BLE Adctie A7 E AAFAd wEo.

1. wiE 2 # A 2=(BMS, battery management system)©|2t &2 7, A, 2= 59 #2 4ol viHE A&
Hog HT £ uF F - FHE AAloH, Y s Al HRFAE AsA71E 5 HEHIY 7ss kA
StAl Alolstr] 9%t AlAEE Hiltt

2. YA HA A (EMS, energy management system)O|2t o2 A &7 RUEY L Alof AAES XS
£ WEgAA"Y A9 #HE AA"EE etk ouATA ALY Y)so] HYAFHAAH(PMS, power

3. AYHBF A (electric power converter)z} o2 HH R EH AFH ARHYE IFE Aol AHAZ A
< FFHMAY AH wRFol] HEE FFohe 71 FYAGLERE wRAYS AFE Heto] wiE ] A
Aot 7150l BE 7Hse AAE Wit

4. EoIAAA(lithium secondary battery)et T2 ¥ FFAtolo gFol29 Asl/3HY ¥hHEo2RE Adojx|
A7) A g ARt o|AFHAE Tt

5. A(cellolzt T2 wiEEE Tk 7 22 @Y FH/AE Uit

6. ZE(module)olgt T2 slut o9 Ao 2 k= WER JZHE W9 FHQAE Tk, BE T wiEHH
A~ S ZFS S 9t

7. Mg H(battery pack)elt T2 A7|HoE AZH st o4 A EE ZEE 1Y v ARLGAE Eittt

8. M Z A A”l(battery system)o|2t T2 HiEl2] AojgA|et AZH HY &G0l 7tee FXEA s ol BE &
2 diEEgo] M E= WER d4Ho] e JATAE Loty wiEY S HHS g AHUIIANE 2TFT £
pi=g

9. Wig &% (battery space)°lzt T2 wiElE|7} A HH F+IE& Wttt (2019)

10. BA&F(rated capacity)elzt 2 54 oA ZAEHL A

11. g5 HH(SOC, state-of-charge)olet T2 HZAZFC] MELE AAHE /M8 &FS Uit

12. WiE] g &)= (SOH, state-of-health)2 W29 UntzQl Aejel A wie 2jet vwsto] 28 e P ¢
e 5YS gt

13. #5H(overcharge)olet T2 FALFS 2ol 4 Ut

14. IARE JFEXM(FMEA, failure mode and effect analysis)o]g} & AA| QlojA RE TARE 9 o]e} %
A T B 2IE /Mot AHgohe IHGTFEA THES Lot

H

=
o
=

rir
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17 QuAR 1%

103. AFHRZ 2021)
(1) o] AFe) 84S Hat weAsHnoR Hute] 23Y AL WEsts 92 AT A Ao oy
AL Battery-A AH|EFE AU 2= Qlth
() ° A9} 24 w2t WEHA LR R Hute] 24U 28 WESH= 4 Battery-M HHREE AW
£ 2= g9lon 7|2 O0& Battery-A AH|E 350 dFsls 2 AL grEstoiof it}
104. 3589

o] A wESHA AU AEL & fle HAEA 9 Vel FeaHd disiMe Ad 2 A 19 17

104.2 w&ch. (2020)
105. #A9 %

e # 7le2 MY Fol e ArdelRR ARER F7HEQ 1A 9 8o IAT & 3ler, o] A9
840 W23 ke AV §5% #79 HdE EAT A £9 Al g8 Bt = 592 5

<> g E AL A3 2022



17 QuAe 1%

A2d =8P AR

201. Al&x4 9 28
HjEj 2| A AElo] AR At tistals FARE AFS] Ao o 202. 2 203.0] 7AE =H 9 A8E 9T AF
of A&dtojof gttt Eel L8] Ago] "asihy A AL offo] " A o9 7t i E g9 AE

2 27 & 9tk

202. 9& =9 9 A%
1. A=
(1) siEA AR A=
2 A7 HA=CEFEE 39
2. W A2
(1) AFFAT
Oh A, A, Fe2= 2 7
(W) g =3t wiE A L4 ditt 4 H A8 7IE
(th e A9 &%
Q) A7) 2=
() A& % 74 F=
@) HdFA == 3EA =7)
3. oA # A A7)
(1) Ao & A ALFo] ek = 9 A&
(2) A&EE gareEel B3t A=
() AFE7INA2 ] Tt =9 9 A=
4. A7) 49|
(1) A2
2 A4 As=
() d=HAR{ ALA
5. %3 9 43}
(1) &3PgA19] v 8 AR
() SHAFAGA S A =
() YL wiA =
4) F& 9E A=
) 7ta=FARA GgEE 49
6. 9194 27t 2
7. A@AZGA G Aed B AU AZAYAN 2§ 7H5)

203. F1g =4H 2 A=

1. 23 AE B A DA (&8}, opA) A4l 7] AlLd0] gt Al A1)

2. FAES AGA (Zg 1A 5)

3. iR LY - YA (- ok e A AR TR D QlEFo| o et A9, F&/S% A9 F -
P 24) L

<> A8 EHALE A 2022
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A2y AFEA

A1A g
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101. YRR
Aerg dE A AT dgHARE 53] o] FoA gt A ol AF 9 AAHA 189 40 BEh 2019)

A 22 A7A Ax

201. ARAHA
Aukg viE ZAA”0] AXE Aute] AXAAE o A Zdbstolok gttt (2019)
1. &AL 9 75N ™
(1) HEHAAY & 39 93t 7] A" &%, HEHANAY A3 A, BT 2 1 HgAE =
gtetol vz Aol g A4t
2. 2% AZAA A% A
3. PR 9 AJF (AT th39] ARFE ZFIIT
(1) A7 € 7FA"A 7] (2019)
(2) HE A A A1 FFFAL AT A5
(3) a3t AE
4. ARA, d 9 B

gl-o

= 1

(1) WAL 245 D FARSS AT AFAY HA el
(2) HHE'.IE]}\]/_\_EJQ] _&?—ﬂ}i Egr‘]__]: F= %% :?_

5. WA AH s Ad

(1) AR s A

() g9 ds AldE/8A A9)

6. oA AN 2F 9 A™

M 715 A9

() HEAIAR T oA FAILE Afo]o] QIEF o] 2l AY

() AT A LE T oA B A AE Atolo] QIEHolA Bl Al (iFH= 37
202. B71HA

A71AARE 201.9] AAHAL F=of o]Q]o] the AFFE Zetstolof gt
L Bl3AAGA 9] Al

2. B3 9 Y HeAA O] digh Al

<> A8 EHALE A 2022
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A3 A AR AA

301. W9HARE (2022)
LAz, A%, A4 2 ArE of AP 275 A L A4 720 A
2. W EAAY B el Az, AB D A4 3 o] Hol HAHA gL A

ue},

302. Al R AHA

1. wiEe] A, wige] g, sEALE 9 B AofFAE ofe] 7 ®ofl wt 45U 2L AH H AAE T
ofof gt} it g olM 9] A5 21& AFstoioF dtth. (2022)

2. vige] A@E 1] 3¢ 7oA sk A7l & o A (2022)

CHEFALEE 3)9 A AdEe 8FARN] Tt AR AdPdEe] #7F ke WREE 4 A4 (2022)

4. HiE A AT gl Gu|(AHHERA] 5)9 ¢ H AFAGO digt gelo] Badt A, 43 A FAEE 8T
& & A 2019

>
sl
>,
off
ol
>,
ot
i)
=
il
[¢]
N
ol
)

W

¥ 1 wWga A 2021

s Ak A9 74 AY g | PR
1 L Apo]Zd AP IEC 62281, 6.4.2 / UN38.3 T-2 A P45
2 o5 A E® IEC 62619, 7.2.1% A P25
3 FE AY IEC 62619, 7.2.2% A P45
4 B354 AE IEC 62619, 7.2.5? <! F452l
5 A 9A A3 [EC 62619, 7.2.6% A P45
6 e Ay IEC 62619, 7.2.4% A a5
7 5 g IEC 62619, 7.3 A A5

(\1) 2019)

() AR 1, 2& 59T MEYR £A502 Ay
(2) Hite& IEC 62281 E UN38.39 #d Al@S AT 4+ U2

) <> g E AL A3 2022



2% AFAA 2%

X 2 "ige 2§ (2022

HE Al Ag 4 A 4t 752
1 AL A E IEC 62620, 6.3.1 nE RARE
2 FHLTF B2 4 38 Ay ARFA / IEC 62620, 6.4 nE RS
3 A% A AzY 9 A5 So F3 A 37 2339 nE 25l
4 IeAZ AY Azy 9 A5 5o #3 A4 378 2389 nE P45l
5 25T AY Az 9@ A5 So #3 AH 37 2389 nE P45l
6 AAgw Az 9@ A5 5o F3 H 3% 2389 nE P45l
7 A4 BE AFPY Azy 9 A5 So| #3 A4 378 2389 nE F45
8 G AP@ Azy 9 A5 So] #3 AF 378 2389 nE F45
9 GEZ A FO IEC 62619, 7.3.3 E/ P45l

()

(1) 7N Zeo] dA=e FoT 24
(2) 7194 ARE ARgS FLout 28
(3) Z1AE : TACS UR E10 / IEC 60092-504 / UN38.3 / IEC 62281
(4) Z1AE : IACS UR E10 / IEC 60092-504
G) WEg A E= 2E 9o =23 IAE £ (2021)
¥ 3 WigE A2" 2021)

He AlEH AE 4 kR AE 9 A
1 HSH ALA o A IEC 62619, 8.2.2 / IEC 62133-2 0
2 HS5A AF7A ] A IEC 62619, 8.2.3 / IEC 62133-2 0
3 I Aol AY IEC 62619, 8.2.4 / IEC 62133-2 0
4 A #5535 AE AFFA] 0
5 HE &AL 2l AlE AFFA] 0
6 WAY A Azy 9 FA5Q 5o #F A4 3% 232 0 0
7 49 A A Y Az 9 FA5Q 5o #F A4 3% 232 0
8 Hd 75 AFW AF%A 0
9 A 1 A8 IZRE FFEA (FMEA) 0
10 Fd C-rate Al A AFFA] 0 0
11 FHAE x5 FIx 0
12 AR AT A 5 HEZ 0

(H1)

AR 7)5o daAE 9 sto FASAANFoR gAY = S
(D) ¢4 715 AE2 o2& 2Fstofof gt (2019)

- "R 7

- 99 9 A9 75

- WAL Vs Rk, BHY, AHY BT 5)

- BA AT 1%

- 7]eF AT BEE AlY (R bHA 9 5)

D AE A LE AR 2022 ’



2x1- 1\-]:'-74}\]- 272]-
"4 HEAA (2020)
Eiked Al Ag 4 P45l Ag 9 A
1 ek A - O ®
2 15 A¥ %5 3% O 0
3 A A AY 532 0
4 g AY/Fo HE AE IEC 62040-3, 6.4.1 @)
5 2E AL AP IEC 60146-1-1, 7.4.2 O
- IEC 61800-5-1, 5.2.3.2
3]
6 | WawA IEC 60146-1-1, 7.2 © ©
7 HAAT AY IEC 60146-1-1, 7.2.3.1 0 )
8 AYAH FA A IEC 61800-5-1, 5.2.3.7 o)
9 A AR | AR AE IEC 62040-3, 6.4.3 @)
10 GHAF AE IEC 62040-3, 6.4.2.10 @)
11 Wzb Agj Ag@ [EC 61800-5-1, 5.2.4.5 0 o}
12 W/ EA 59F AFDO 5 3% O
13 4 A9 5%
14 A2z A4 A 532
()
(1) B354, 37A8 2 dUALY AFFA AAE FEEHE 5) S
(2) &30 93t Z71AQl LEArSEo| T ojof g
(3) WEy FH8Y Aol 28
4) ZANY H-oet 2g
(6) +¥4Y ATt FHg

<> g A2 AR 2022




2% ASdA

B 5 AYRSFA AR & 2020)

W3 Al AE W&
a) AR 7|BHoz AFAo AFH 7]50] = ofof i},
1 715 A b) AHHIGAE HAAHA] L HAE 71%01 gel=]ojof 3ttt
o) 71gt Ago] 838 7]50] s ook gt
a) A7HE AYE 5E B9 18 3024 338 AHT o, AFE9 FAHE T
13ttt
2 G AE b) AIFEY AlFEY AEA) o 7 AHE "AZ stE FLo)E 5EE 27
g £ Qo gy 139 ALH(EE 27t AAg
o) WA7|E  AGAAA] E= AY JE 59| APE9 A wE
Wz e a) $% AP Hj#}/3A9 FAYHY FHA 254 o] FFHOE i (A7
3 /‘};\ ot A 59 A= ofof g,
— e e b) #A7IE 5 T2 AFRY9 £4Fo] WAE A= o
a) ot9] BHAFHo| S| ofof siH, 13& Tole T AFAHHAE AEsIooF
shot AAISE AlEEE 2 71E2 Az 9 45 S F A 37 23
48 ZxT 4+ Yt
- 12AZR AY
- 25 AE
- AF AY
5 5 - AAF A"
o - A2 AY
- g5 BEE AY
- B553(0P) A¥
b) Ae AFA AT £ e FHL Augle 2AE st AFstolop o
o}
0 BEZS5F A¥E AF 2 ZA7E 69 17 201.9] 23 (5)39 TH 249
u}atof st}
a) ot A7 A AlFo] = olof st A|Y T B AFHHAME
A&stolok girt. A AlgHE 9 722 Az 2 JA5A 5o #Add A
2 3% 238L #2 o
A} A
- AW EHAY
_ I:ﬂ-/\]—tﬂ-}\]- /:'<Z4 ]%J
5 A7 A A AR WAAE
- A7 Bd WA
- WARAA WA
- AxA AF 7049 g WA
- Az 3o 7Hd0 oist WEAE
- HAE WHAY
- AR WEAE

<> 398 AEEA2E AY 2022



2% AFHA 23

Al 44 QA F AY

401. QurALgt

1. A2 & AP BE FotxAoA A= ofof it}

2. AFEA Selago] AZEolof gk

3. TAEC sl SAAATE A= ofof Fit

4. HE ALY AX Ado] HA] F AP duoA 7EFHOoRE £PE = Al 2400 F7tske, ofgo] HAF FEol
mgkElolo} g, o, 92) Mgol Wasty Weehs 4%, A P2 L 8710 27 % WAE > ok

OlA

6 AA F AY F5 2019

. A A e
AeaagAg wee) Aolo] QlesolA o
A WE B A~ H T} oA BN AT Afole] QIEmo]~ el
AT~ I ABIAAT Aolo] IEmo)~ el
e A49)
2 | aw g e g | P T A5 A5, 90, 2Rl Ay gl 59 4
B4R W AE AR gt g
e wele), e e Ad, ARReA, oA BN~ 5 e elAAda)
3| R ANE s SR #g mE 2g AU A zm
i | asyar) Ade 7 sl SR, 7P, AR, SRR, ARA 59 75 gl
w719} WEe ALe B8 o9 4mo] daAs A meo] dalA
5 | sA9 AW L A9 S 9 Emat 75 240 Aeke A 24 9 55 o4 7}
Loi= ghel
6 | wm= 3= g WPy 7P ekt S zde] g AEE E4 gl

10 «» Aurg g A A" 2F 2022



3% 7294 3%

A 34 329 A

A1A L

101. LukArg
1. o] oA FA=A g2 A718uE AF D ZAFE 689 FH) wtof @
2. WERA AR QuFHoR o IR Zo] FAEY, AxAte] A wet WAE 5 Al

o

B LTS :

E Master-BMS )

: ! Ofl L X| B Al A
! i !

; UEELTE] HRE} 2] i

i Sub-BMS L] :

! !

! LR !

5 f s i HE sy

: 2F 2F oE !

: ;

I 1

: ‘E : ______ S s
| 4 { (EO[E) S, Ho| )
I :

’ [x] b = i — sz

: :

= a

102. A=
L. oA Ao AR HE Fi 3 dEdEs dAA 2 HIES4ER] Aololor dt. (2019)

[e] =
2. ARE A% 2 9 g B AN RA0] 3B hAA0l Yk Az B T4 AgElolok g
3. ERARE 5 5UE AUdHAd EE 55 o4 A74, 94 U /1AM iAol FET A2E A8l
2.
103. 72
1 BE 2EL 59, ol¢h 1 9] £40] At AT T2 o|Fol Aok T}
2. B3 53 g, A 52 T2 9Ho] vhfe] Yol AXSHe Aol BAbsd FEE AFEolof k.
3. 4T A5 Mol gk BE D 47149 B Aol BT RES Wine BEEBoG BAI gk 7

£2 A|zpE|ofoF gt
4. FAR 23] HERE Be IR} v3AFAY] HERES AR AR UA ojgto] LA ofst=

£9] Zofofof gttt
5. 849 dFE wA Ee BT & e F22 2A Ex £ 2ol &olst, "L}di ?Zi Ol—rOWOF 0}1‘%
6. 44 48 Y Ee FuE Hste Vs 7 o4 el

UEF dfjof et &, AFo R HMeH= 7|75 2= AL 9
7. EE 9 BES2 VIR Ad

<> g ARIN2E AR 2022 !
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3%

104. F99] wjx] L 9%

L HiE AL AdA% 84 S8 97 AAHoIoF o, AA| sHi+2e 2ds] BAdE ook qtr.

2. Mg AR Sole AT HIE=7t AT HoloF S

105. ALEH

AL oRR Y F28E0 Aol T3E A%, WEAALHY o & F4gF0] 1Y FrolE F8Ex=0

A9 Fo| SASAY B4 278 & YRS FAstelok At

106. 34X
A719u e g ngbels BE AR giste] 45| B3 ojok it}

12

<> g E AL A3 2022



3% 7294 3%

A 2" Az" 2A

201. LAk
L. F%HOWXW IR, BUE AV S olsk FEAGL LS el AU Aololoh e
WA A9, AU B AATe] G TAAE o Heh
3. HHHEWéEéIS SR W5 SEE AT 4 Gojor shel, 4AT B PR AAHolo} T

202. 2 9 AA
1. Wi A A" AA

(1) SEOIRAAL Aol A%, A4 5 Auto] A4Ae 28 B4 2NN Ashelo] YAAL ok =t
@) #fete] 25 S A wto] £l glolok oS, ool edslol e oy e
(3) HEe ZES R U 45 HAT 4 9 ;

N

4 HHE%EWAEEI" AR diel HEe B W BSPRI} LA ojoF gt

() HEEE Fedt 2eArgol de] B Eojok o, Ho7|52 HYA O X(fail safe)E TESto{of gt ERE, o]
£ 9%t EsAAE 2= AA, BE L Ao] 7|53 EeEofof gt

(6) e HAIARL o9 &l Atk dAste] U4 MY HE =7t |AEHEZE stojof it

@b HFd $4 9 4 A7FE (C-rate)
b FHd € Ha v A @Ed € 3 29)

(7) ME AL AAF A4S FA4goHe Ha dfjolA 9 d AAFRHIGAE ZH50fof gt

(8) HH7 EsAAE ey SN 7 I PAo AA|stoiof ot IHF AHS
o] Aol ZHgstoof gt

) siEEet T4 ALY Afol9] ouA] 535S Aot FAE HAsto] i £A4-S WAstojoF it

(10) WiEE] AA"Y AT AFE ARAY AAA S diE e B9 JA8%FAh)S FEfste] AAstofof gt

(1) F=24%

O FARSE floto] HiElZAAHY] QFo] GRS AX|stoiof gt

(WD) wiee 924X F=20 23 GRS SA0 g2 9 FAAZ 5 Qlofof it

(th A G2FAE £522 EfFojof ot AHAYA= 1 L ofF2RE FHPATF kEFHoAE oty H
=3

@) % G2AAE AFA717] fote]l =37t HastAY ZAYgAfA gt Fo] 8 EojAE ofY Hrt

(h) wiEE] d2gAE dA" Aot A @ G|z Aty ARE vste] Hgof gt}

2. 3 S3(P)

(D) wEE] 9 3 AL g A2 Fad At HS5FS 7HAoF gt

(2) & 716 AstA Aol wiE Ao AM8E A9, HiEE ZE Ex ol AAsH:s 92 P44 o]4fo] g ojof
st} 2022)

3. Wig e &3

(1) el Fdgst, Adbol] 8%t 832 1

(2) WE7 AW Fpeez AMeE A9
St 712 2 Akl oist k&7t A EE ofof gt

(3) WE A AR HEgt 2% AF5o] ¥hAget
U 2H5 o2 Fob Afto] fgE|ojof it

4. A

(1) HigEe A4 Agoz o|Folxl HAH A4 EE B ALY dx|=|ojof Firt.

() wigE 42 FEZY Ao dAstodAE o Hoth (2019)

(3) HEA Hel= AEte] S8 82t #HE tE AA”0] RFEoA = ofY Hu, mo]imLo] FXAo] g AlA
g9 Aoy 1A dod 4 glonz wiggd Yol mto|xyt JEEW ofy Hrth tylh mfo]Zg REo]
AX|ote B, Tolmo] o]g2 &o|F o= otil FWA, 4 YAtEro] o] E 7|AA o] AESHA &
ofof gttt (u}Olsi oS g2l AF 9 FAFH 53 6% 104.9 132 Z3F). 2021)

2R 9 {AES

(1) v13d=gel diujste] ARt 24 viwdo] Aol FH[=ojof 54, ths AtgEo] ZEetE ofof gt

Hig 2 &2 A =" o] FEstefor i, AA &l o

o

<> g ARIN2E AR 2022 B



3% 7294 3%

H U - 92 golow AT B Al S3E|ojof & x| Hiot
() vlA] HiEE Y 74 &4 AAKEA, B4 23 5)

2) 71~ 9 FARS] tgh Aol Mo Fu|=]ojof st kg AlEoC] EFE ojof gt
D AAE A der 9 81| He wt

W BiEl g EAFHS0C0) 2 e ezt (SOH)o| tist AZHWH

203. 7ALE0o2 ASFE WEINAT (2019
1 Ate] FH90R AGEE MEIANADE FA8E © AFHOIGEY AT FHT 84S ZEolof Tk
of

r*°
Hﬂ

o el ade 9 59 el 2eo] 9T HolE 229 SYT AAWoz Fysolot Yk
2. olEig MEHAATY B ol 129 WA Aol AAE ol B4 24 W AHAS FASHY 2
23 Helo] FHY 4 dolof Atk EF, A W, T4 IF, MANEE 85 L HSE A8SE AL E

e AW AT AFHLL SAFES Fstolok e

3. 4] 27 9 2EE 9ste] FANAS WAE S AL, A F oL skt Wi AAHe] TAo] W
o #71 U zeleh Ao A By stel WA FAo| gt AAFFo| SAHALY F4 BIHEE A
29 dxstelof St Wak ofUet A&HE BpetRRE W AADS Bash] Sdote] SARTEA EE of
o} S5 ThE ANE 25olof Tt

4. MEFA2TL AAZANA ABAD S glolok Btk 71AS Aolwke viEe Ax™, WAN EE HwUsgAo]
AN & Add, ol HA ARA Amol AN Aol Bt Ao AT et Aolgas xﬂ% 7] 9ol
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