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( MAHL (Industrial ) / WL (Indoor) / XY ( Stationary) )

D ;| M-MOTOR-25V-CICCIAH Al2]X, LM-MOTOR-50V-CICICIAH Al2|X

1. AFSM Y SR HE EM FX
“(1/3) AIZM_LM ZIEOI2HX]” [/ “(3/3) SAUFHBERES)_LVE LME|IE0[2 S
2. LM A== @5 30| SeHHstH, FI1HQI oHMOIE S SXIELICE MER A BtFAol= Ml
FHEILICE LVAIZIZ HE2 M7IAI2 & MBCZ QI610], 7= LMA|2|X CiH| Of2ie} Z2 &0 Y&
* I:HE I'”E |_V AlalIOl II‘X‘I%
1) +=HO| 1.24H o4 =I. 2) 2 oHX|2 iH| HAH 25% E4, 2 15% 4
3) ™ M(safety) SLf. 4) 7142 10~12% M2 ( H25t 0|Q= M7|X} CHEEM g| 51t)
B) 710l QOLMOIZ (EN 62619) &S
3. 8 : AU, UM AMBEl= HoE S XAHXLZLI S0 A2 S7IEILLCY

A" & FZSHALR.
LVAIRIZE
Lct.

(HE AR )

CHE O[O|X] : W2COM CHE O[O|X| : W3COM

CHE 0|0JX] : CHCOMOODO CHE 0[OfX] : CvCoMDOIOO

; =
- ‘-..
1 k| ‘ A -
Wy &
L s
~ w o

cvooo / cveomooo
90(W) x 142(H) x 242~562(L)

W3 / W3COM

W2 / W2COM
4471(W) % 88(H) x 390/430(L)

CHOOO / CHCOMOOO
139(W) x 93(H) x 242~562(L) 300(w) % 88(H) % 390/430(L)
CHE 0|0|X] : X2COM CHE 0|0|X] : X3COM CHE 0|O|X] : X4COM *X|4= EOIAl BT*

X4 / X4COM
306(W) x 145(H) = 390/430(L)

X2 / X2COM X3 / X3COM
165(W) x 145(H) x 390/430(L) 238(W) x 145(H) = 390/430(L)

BIS SOISIA|7| HRRILICE*

A gEAoE & SHOIX|M Y=E E HE =

O M HE2 30% SHME MEiE SDELCL ST AFESHIAIR.
O &0 LSt MR = MSDS(UN3481, Class9) EE/Z=0{T 2 UN38.32BAN --) A QFoHIAIL.
& & HS Code : 8507.60.9000 / £33 : 2|§0|2=HX|/7|Et
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1. 32 FYME

2. X2k SOC ( State Of Charge ) & FQH 2t

3. HiE2| 2k ¥ WM MR ME HiE2| S Hat =8 I FOAY
4. ZTI| 2|ENX| +F, MPA| FoArY

5. QIHE{} 2|FTK| +H, MEA FAL

6. 7|E} AEA| FOARY

12. X719l &8% 0|8 5 E4

[ RE]
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=

[ HHE2] 25 & 3l =
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r
=, 1%, SA)0l Bes oy BRE AR FEYLC,

Al 82 & 87kXI(T1 ~ T8) ULt
Mg
O 4l
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OFAALEAYGEHEE), OUETAEY, @ZHYTAIZI(EHE2[4)

x
>
re
Ol
g£Q
=
St
o
=2
é'.é

0
st A
NQIZO| R10f Sl ZEHE TS0 022 TMAMS DAR 2ofsH ZAI7| HRRILICY,

A\ BHE{2] ALA| 94 BHEA|F AIRBHIAIL.
M HIZS 30% EME A2 STELC STE HMES £M Q0] I02 WM 4 S40| X0 U7 02 4

o
AN WZE 7 HO| E0E U7| W20 TSSH0 ALESH0{0F SLICH

A\ HIEEIZ Z0| Waoz ATE MO TR DHUAIQ. AW WSO HESHIAL.

o o—

a2 ]

[%OI_

/A\ £H 58 2EL HiEZ| LjRo| 4 2F J|ZO= 0~55°C,
M 318 2= HiE2| LRe M 2% J|FEOZ (-)20 ~55°C 2 HL|C},

=2 gols ok FH &E2 2=7t ot 2t HiE=Z|Y RO 2|FTXIA iAo 2= LT

/N XEZ 20| AI25HK| OHIAIL.
HIEZ] LHEO= FETS 3|2 XICh YHER| AXI7F WRIEIO QSLICH 0] AXH= Z42to| FQb 2f|io) 20| JHsSH HHER|
AXIZ E0 Q0 2 20 ALA0lE HH0| MARIECH SHELICH Y= AKX} DA 4 QIOH QHEEE]

o|Z=9| 0|22 S| M7t Zde & UL
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)

S + Ao, o|f AMs| SUet SPS H= HHEZ7Z RO ALESI0{0F 51,
£5| RS SAl HYO0| MZ ZO0[0F FfLCH.
=

S HHE2|Q] 2fzto M2 11 X}0[7t 0.5 ~Z|t{ 0.8V O|LHZ t2|sHOf EHLCt.

X0|17F s HHE(E|7IE] FLW ZZ0[2t: HY0| =2 HHEZ|0IA HL0] H2 HiE2IZ &It 540 527
[[H—E—Oil HHE{2|E DIEAIE & ABULC.
X

Y2 HZolLA} ob= HIE{Z|7t M2 MY K07t = BL

1 29| HiH2E USAZ OE M= g8 HZAZICE 0| TS HYY0| ZOtofF ofl, &2 SRS W=
STGHOF SfCt O] YRl 7t E5

Y2 1 2 ZO| HEZIE YTAA K2 ZQ HiEZ| MYz SHECL O] If YMS HEHEHAM 30z 01y itz
CE Z(HEHZoI LAt oh=) HHEZ] MRt 719 ZOt0F BiCY.

2 28 moj A EI2IS 7IE ASSHE HIERIE SO0 OHELIC SHYARTS} TREo| B 4 AL
S48 27, B8 YAl FL0| A} SHEAE)

>
O o

~
e pd

ALEoHE HHE{Z|0] HIGH A BHE{Z|2| LHE MO H7| 20 WE X&H0| K2 M HiEZ| Bo=2 HMJRIL F= 22iM
80| 45| 203 €Lt

ot MUY AH HZ 7] SXIE= 22 HE2Y WEO| 2|SHXES otetX 80| Ha X7t USLIC.
Ol2{st HI¥Y HHE{Z|S (a)2tl ZoHH, O] HIYYHEZ|(a)t He HHE2|(b)E HE =2 HASHH SHY FL WH3I
figdet 2R 5)7t 2de = ASUCH

O] ?Fd2 TYO0| =2 BiEE] OIS S0 25V H{E|Z|2C 50V BHE{Z|7t O PRELICEH

HHE{2| LHOI E=2IE B (Battery Management System)7} 2|ETIX[A2| StatX 49| HHMX| atot F7| 8l
S8 JE0| 2 + UAsH

A\ w27t ofaliet 20| SZMEIR BT 2 & UBLICH
(HEHA EE 2M ) (HeE O 2Y, (e O

(2RE 24): M (O 2Y, (= WY —-) of I8 / 3t 2 A8
Z

AZE AMY HL st 432 M| [2t BMS (Battery Management System / HHE{2[0f] LHZE HHE{2
23 HEFYRIL ELEAL, EE & = USLICL O|H O|f=E HEHS| LI
AT
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[ HHE{2] SAIZX|| Enable Switch &g U B5H/EM7| A |

/\  HjE{2] SAEE| MRS Enable Switch

* HIE{2IZ ARRSIX| 42 A0 SAEXZL AL AN QUCH BHE{2|7L WA= Yol YALICH
0] AQXI= 012 YXISH7| Y5101 HIEIZIS AFRSHR| RS Y off Al £O010F SHLICH

24Xt off HH SHHXI= off HX|BF H{E|Z] HQILYl= off =X| PELI.
HHE{2| OIMY= OHX| XtSA SEHX| ME SA EHEUD.

= |
#) ) ) )

I1] |1
@

Enable Switch for BMU ON/OFF

L& (Battery Managenent Unit, S~ ZHX])

Z7| : 0| Enable =& X|=
7|0 TR K= T >00mA

7|52 20| 02Tt 2912
OFFEiTH S A0 20| AR ZZ
28 % 2 220l Fol
M E MM A% B 2]
SAFK7H AR 9lof 04 HE

WHO| Bl A WIS Slety,

HHE] 2| 7F Z &R 7] A|(7H 7| Xt AMR,
xa‘ﬂg )2l ool MR AL X2t
SA7 2 AKX E ONJOFFE A,

A\ 9| Enable Switc7t OFFEI0] QO HHE{2| 2t FANO| JHEEIX| 940 EHIL WAIBHLICE

*dZEFAN O =X 4= HEH0IM HHEIEIS A& SHo7AL, ot BiE2|0|A SOIELICt

Of If MAZ|H = HHE2|Q 227 50 =7t HO7HH BiE27} ASC2 S L= Y= B
guUC. 1 0|2 XA SZE0 Z2H2E OlotZ2 BOA|H SYTO0| CiA| 7hsstA gL
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[ M 571 48 2 2 o ]

A HRO HISHY 7h= HM2| AFE2 SHHALE LA C.

M F71= HHE2] 8 H 37100 Qs 2FX §Zo0, MR ( STUT X LWHF ) 27|10 25t AFE L.
42 SFoME Y Tmm2 (AHO L 0E)Y SIZHRE SATYEE ALt F2|7t GELIC

42 SFoMe HUFIIG ST 34 : 5A / mm2 (SQMM).

27t 52 SFUME A AUMED O 72 WS AE0H0F L.

[ Mdol ]

©f1) =t EMHMFE 0AR HASIHIH SHEM F7|e -
50A / (5A/ mm2) =10 mm2 O

rir

(0f2) Z|ti L MFES 80AZ HAHSHCHH
0

LHHM FY|
80A /(BA/ mm2) =16 mm2 0|4

| A

[ H7ISFHALLL BIZHE ]

MM Y DTUE YRR IS Wl

- =< =

> 712 S(Cu)0l 37159f LA HEE|0f 0tatsS(0ritetE)0] WY&t
> E= BON=EQ 27t HO0bY EAUA7E S2Hb)E0 ZE0| W7 AL Fetk|of S7159| a7t HAL s
SHUCUSMZE 2SO LHetS0| Y=t
So| Mels2 IHEH HZEE S 712 HEHLRE F= o0 BSH2E Yo
> Mels2 YEXO7| W20 227t HS S27HH
> 2ciZt G0 2lote dats SA0| U EatEICt
2> 0= AE 0]d0] £ 2 0] 22 FAZITH0| JSotH SHAH7F LSt

=
=)
=]
-

LetS(0rtetE)2 MAMYHM LEH|, 5IH ez AEsh=s Mz UL
| d LD 1 W= 4T AY0| AL IFF= H7ISHHS YO0l USUICE. T2t
o MRE 20|, :2 HUS A8ot=s A0 E5UL.
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HiE 2| X 8&F ( Yes or No )
H(x) =X ¥oH WASHO 2 AHY.
2021,088 0@ S0 HZ (= 300 =
owag (@®) &1 B7icy
=~ D (5)
® @ €
SETHCHOL
Ol 2 &6l & 5 é% I»a & vl
Floor (HFSH) cvooo ' '
Floor (H}=H)
CHOOo
af
'30-7 ° o [ 8] :‘Lf&d_" ‘I
Floor (HIS)
No ! _
MietH

OK (540

20214 08 01=% =

FHZZ(AMRAGV) 22 A
Z= FZ0| 0/0/at=
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w2 / W2COM

HiE 2l EXI2&F ( Yes or No )
SH(x) =X ZOH HRSH 2 2HY.

2021.088 0|& E2HE (= 300mm )=,

0l gtaf ( (3(F) ) &xl= =it

2 AFHCh

é g TOP (#&H) BOTTOM (28)
/ - @ £ e -
; S S=2 ;} e | ¢ &7 F F)
Floor (H=) sOTTOM (e} Toe (@) Floor (HF<t)
No ! OK (¥ ¥¢) No | HIBHAOK (%)
(ArZ22h) (OFE Ol &HE AFFH) (AFEE01 (ASUCH AFE 0ei8)
2 H 0|= E120 U=
ZHZEZ(AMR,AGV) @2 A &lLHE(Indoor,
A2 =0l 0|0|BI2 2 Az
W3 / W3COM HHE 2l & XIetsk ( Yes or No )
() =N EOH WRSH =2 24
o @ (3) (4)
=
_ 5 8 .
% g g Eﬁ TOP (Hel) BOTTOM (2&)
pom— =" o= P
(@) = ® ®
T O O (s A —" .
Floor (H}=) ‘ BoTTOM () ‘ ToP (312) Floor (HH=)
No | OK (¥ ¥rv7) No ! HIstE OK (%)
(At= 201 (OFE Ol &= &tFf) (At=231) (ASUSH ALE 033)

20211 08 0l ZDE0 oA =
1?‘:‘1%5[ HR AGY) 22 A U &(Indoor,
2 &E0| 0|0[ot2 2 AFE Jts
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X2 [/ X2COM BHEI 2l &R Y& (Yes or No)
X3 / X3COM S(r) TR ROV HTSHO 2 2.

fric)

2021.088 OI™ SDNE: =7 =%
X2 & X2COM --> Z(W) 169mm ¢ M=
X3 Y X3COEM ——> Z(W) 25Tmm 2l Iﬂ

Oleas ((OF ) €xl= 23tz

(1) 2 ) @ Z 5 ZJ

I S|
2021.082 O|H EDHE: £33 =3t
X2 9 X2COM ——> Z(W) 169mm 2 HZ
X3 & X3COEM ——> Z(W) 261mm ¢l XZ
olg gt (0@ ) gxls Eote ’
3 = ] TOP (348)) BOTTOM (/)
g :
. g
3 E
= 2
! 5 . e
eoTToM (22 Floor (<)
OK (¥ %r3r) No | HIBHEOK (%)
(OFZ 01 &+X ALEH) (AHE 271 (RSUASH AFE 0 3)

20219 083 0| &0 HalME=
FHZE(AMR,AGY) 22 A A E(Indoc
2% &30l Dl0Ist2=

20214 08& 0|= £ 200 CHal/ \‘1_
GV

X4 |/ X4COM HHE 2l & XI2SF ( Yes or No )

X4 & X4COEM —-> =(W) 306.5mm 2! HZ
Ol 2= ((DE ) Xl =0tz

Fa\ P\
5N BN (2
O 2 © @ / N\ /[

'

BOTTAM (1)

o 1] |
| 1 . [ PO S
Floor (HHH) soTTOM (2E) ToR (He) Floor (BI=)
KISt EOK (3 ) OK r XISt EOK (w)
(=2 wse 37 (e 3) No | (@522 s 0 =)
O3 ol i) (NE=h 20214 088 01% 220l Chall/

FHZE(AMR.AGV) 224 &
22 &S0 010/6t22 /

10/27



) TABOS . ol

(=) e~ (2/3) [AMEA tiwd] 2IBOIZTAIH_LMAZI= [/ AlLM H Sddere EE2 AFHCh
www.tabos.co.kr / 2024.12.18 , Ver 6.8

[ EtEA HHE{2[0) TatE AX| HE (BMS S4 M ME

o2

)]

A\ BHEE(ZM) U TYH(SM)Q| XS AQRITH ZEE HHEZI0 A0 ALRIE X SMEE U ZYH Q| Hel
S22 gt A0[X| HHEZ| W[ MHES Xittot= X7t OFELICE,
ot ARIXIE A SHI= YX[GHH HiEZ] YT L2497 UL HiE{Z] £FO0| HOIYUL. HiE2| 2aS0=

CIEH & AQIX|7H OFF MBI = BiE{Z| W2FANO| AIS5HX] Qlo02 HiEjZ| &S F0l= ASIXIZ ONAE|Z
SAAIR. (A4R 2 AYX|7H ONO| EX| 942 MM JHSEICIRLE BER] BMS(PCM)O| HiEiZ| 257} 552~60%
ololk S22 ATGI0Z OB X102 L)
* XPAEH AR EfEIA ETHOIXIAS] HE(Z] SANE| SATY EMS HESHIAIL.
SMIE M M AQX| HE of
2P E{D)d EHR}A] 27| AQIRIAl
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of
0z
r
>
00
r
2
08
12

= Ot2tiet 20| sHAl2.

AGV(S! HESRN AIR7HS HQ %o

o
o
25t E At AHer 41 AGV(FQ!l YESXl) XML
fof s ST SHAH|O|M s o
é—' — II_'I%I' :"7_1; T4 o
HiE|2] E2 AGV I- S ;0| =249]| oz AGVI} L ™ i °'|o_
x| %{OF KEQ XIct 4otEl= 4A o Z=X7| EX SN
(SEHY) NERL =Hst= e ra Ot
- 7= Mt
0.2COJo} HHA| a5 ==
Celle 3.15V/Cell 3.36V/Cell 3.43V/Cell 4.0V/Cell 4.14V/Cell
25V HE{2| 22v oF 23.5V 24V 28V 29.0V
7S)
=8 % oF 3~5% oF 5~8% oF 15~20% oF 80% o 90%
50V HHE{Z] 44v oF 47.0V 48V 56V 58.0V
(14S)
=8 % OF 3~5% oF 5~8% oF 15~20% oF 88% oF 94%
F7| 0 Y THH2 HiHE|Q SHMET Y| Y WHMMET Y|, SHEHM HA=9| HO0|,F/0[0f M2t XtO[7F LT ¢ FH-
T2 SAZAME M2t Z2tE 4 oM, OSHE &7| st FYX|QYLICE

¢ BHOIM ‘EE 2515 MTUXIT M0t HHE{ 2] BMS MHQF XHEMF ol Xj0|7F oLt @ T HXO0|
YHO| TIYEHM BHEZ] HL0| 520] BOHLICE = HY0| 540] oKX= Y2 HEXHCE M8E = U=
OLX|ZH0l A Ch= 2D|YLiCt. "HY FolE MHYLXE MY 0lste] FHAME HHEZ] EHE0| 5% Y= (YHHRO
M2t EXEHZ 2AlE X0| EFgEL

= HYAME ofetg Olstel %92

O T

Il
_I.—I—

E é’.% ALESIC7| EO= M08 HES ?lo §745F= 0|2t EAIH FLCH

A\ Efa] urE mel0] XHQL HOO@ X SO{7hE HHE{2] 20| HOFELICH

A HHE{2] WHAI0= HHEIZ] LHR0 ZEHE BMS2IZ0| ot XMHQF XIE0 A FSIS0IM A XHHSHOF RLICH
1 O|RE BMS7t HUHE(MTCZ RiTtots A2 HHE2| 0| 72| Si= JEHOIA 2T 2IH0j| OiX|=do 2
Afgtots A017| MEYLICE HiEZ +3F S017| floiii= 2 & EH77PXI Atz 7HH e, 2h=EA +F0| Ao

= AU

ot BMSE 2xt QMFX|2tY B 0| 2 BMS HUH RHHE7| Mol HX £61E XS BMS2| ON/OFF
I
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A HHE{2Z] SHAI0= BHEI2] LH20 FEHE BMS2IZ0| ofgh aHHeh XIE0 M SHIIS0M MY STS KO
gfLICt.

1 O|]E BMS7t MEH(MY)CZ RiTtot= A2 2] S LI” =T UWE:”OE AfEol=s AYLICH
HHE{E] =S S017| flsiii= U5 717k2 MR A5 7HH HE|H, SEEEAl 30| HOHE £+ U .
Lot BMS= 2X QMR B 0] oW SH7| Z0|A BMS 57T XHEHET| I*OH UM SHIIE  AtHSHK
BMS2| ON/OFF &= &0{0F LTt

[ 7] HEAl F2| At ]

* F7| : ElRA SHIIE Off 2 71S0] 7I2He2 MEE[0 ASLIC.

—_ T—

A\ HIEA| OJHIE(Pre_Charging) 7IS0] Sl BHE{Z] £H7|2 ALGsHO} OHHEHICY,
0 O] £H 7150] Q= SH7|2 SHS A AS0| Wat BMS &0 WAE MOS-FET/ IHAS £ Q0f B,
A%, 37 59 IF HBS 2y 4+ AL

x7| : OJHISH 7103} S HHE{ZI7} LMHOR XITHE AIEHOIM OIMEE (1-2A HEO| AAZ7|9| HE)2
SHS 50 BMSTH DA AEIE SHHAI|L, 018 = H{E2] £2) HO0| L= AE{OA 2 &8 H22 SHsHs
ord 7|,
/A 2x71= 28 M2 2= Ripple)0] SXHE2| 5% 0[510]0{oF BHLIC
SHHE B20| S42 3SMAMS IAAILLICH Yol BSHA| M0| IAET BMS MX[ HY Z20| Kzt
Q100 olo] Tfet BixiA r—Eer S & UBLICH

e1520) 7l 70 P 2l 2BYOl 30 548 HER +E0| AEYS 0T

EfA H4E HOIE0IE 2EF0| 2 STVIS NSE 2P N - 24 MOI01I THO| LE= A7} 25T QuaLict

=] o2 @ A ClOIK MBS SA7IS} ASHA AT, MEA| 9| M H= HX

)l|->|

X2 SIS AFSHOF UL 7|
15

2 71528 HHMF(CC) ¥ HHACV) 7IsS #HF0{0}
XtX|(DC Power Supply)2 £Z6HH Ot

Obe|H, Hdguct.

[ BHE|Z] 5512 CIHE|{(HHE{2] DCHYUS AC220VE H3}) A& Al Fo| Atgt ]

A\ Jpsstst olME H5lE AIRSIA 9T (X IE HSIE ARSIA| 941) 2(DC) H5IE AIRSIIE AL

SHEA] S71Wh)OJ BI3 QIBHEIS S5 AISSl= HMBW)Ol 28t tHEf2l 8 30| 35| LOFELIC HEfRl
271(Wh)7} QIEf AHSHI(W)I 1081 OIS REBILICL 1 0IRE HiEI2| ME7} 2120| 4g6| &
SEAZ. HiEfE] ol JHeHA| HZ0 S ER) 93 2 S30 18 SH0 A4S At 2oL BHELD,

* 270 e ' 2 FUM 2F5ks AUHEQL EHR| 8, ARBAl Fo AR o5 HE
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[ HHE{2| 2519 EUXMT LY =X ]

/N HZE0 AFREE= 2510 EUME (Inrush Current )7} BICEE 7L HHE|2] BMSE IIHEE Q1415101
xpoHst & UaLch

5|

i |

M
ulo

* R7|: EtEAL 028 2HIS SZ51| sl SUMBYXI MBS MESS0! SFotL ABLICL YA 29,
[ 54 M7 ¥ YHWR 37 ]

A\ wesz SUH A BASTHR A FAYTHRELD S25| H2 HRE MESIAL.

oY ST & E4 3 ROl 50% OIot0|A AtEdt= A0| BiE2| +=FS HHFILICH
Y YTHR= Z2 HR 50% Olot0M AL AtSot=S of 11 0[d2 100% ZAYRIK= =Al Fol0M
A

[ HHE{2] 23 ]

A\ HiE[2| B3
HHE1EI7t BPEPMEl AE) = RRF0| A0p OF S MENZ H7| HX[SIK| DHAIAIQ. SH50] BHSIMAIR.

ME U ALEZO| HIE2|T 517t HZEX| U2 MEET(S HiEZ] SHEOR HEA]) 11 0]A HX|SHK] DHIAIR.
1A0ICH 510 BRTQEL 5-10% S MYUTIK| SHAIZ S0| HHSUAIL.

Hit 2E/Ek 22U S2 8k EM “[1 of 3 AIYM] ZHE LM 2IF§0|2TX|_00072| SSAY L&S =X,

HHE2|l= E1A| 30%™HE ESM0| T/0| U= ME 2 SOELCEH HiE2] Lo Z&HE BMS(Battery Management
Sysem)= Ui7] & X MEHO1|)\1E XSXOZ OIMohX|2E MHS AH|ELICH TEtAM 13 O EX[g ZRs HyHo
L7t USLICH UM MEH7L X[SEH HE2] +=FO| BOIX|H ZL0| I2ths 25 s JUSLICH EtEA

AMZEMOZL OfF AETIX| HX|GH ALEHZ TPEIFO| EX| LT FMAIKQIS X6t AT UUSLICITE 0|= EfEA
I'” LHO'”kiE HHE‘|E|_| f;-,—,—()'" [[l'El' E"‘E"A‘I %%I_‘!OE DPE _J'\_ ‘BHAQqu BMSO'” ?—TO:I %E EI%—EX'%Q_' toﬁEé_J'\__O_l
37|01 W2t 4E7HR] HEAE AT 10180 R 22T UsU,

HZ0ICt CH2L] 2a)= 140t MAsH= 20| E&Lct.
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2. = SOC ( State Of Charge ) & He A

HHE 2] MRS 7HX| Heteh HiE 2] TS 271= OE@&LICH Of2ff 13t 20| MUt THEFO ZAI0] ANHM
HiZZA0 UX| 2 SHT EXMfotl E Y™ X ST HF I7[0) Dt e 2] MLLo7H oL 2T
1C B=9 YHIHEE o2 SOEE 0 Y= X 820 EX5t/| W20 THHO| 30% OlY7HK= Hs Sd

R RS 9EE 4 UBULL (1C o ol off IHT F7I8 HE
D2 YHHRE VMO O 3| (2 SOf Of2f J2HTe| 4.5CHNOR) SH HIE(Z X0l ZXY| HOFFLICHR
HHEF2] FHFO| OIS 2 OFLIT BEIRI Lol Mol I3t FsIE 471 % UL

ESH1C HER YHE B 25V HIERIS S WHS X25/0] 24V Ol5I2 WOIKIA| EIF R0 20%HE (LX)

25.2V
238V

— 1C
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1 1 1 1 1 1 1
0 AlZH =

X7 DT MY

1C2t T2 HiE 2] MU0 A B0l SFO0| 30AHZtLL o Off 1812 35AZ YT .

4.5Ce} Het2 BHE(Z] TR0 2tAISH0] S0| 35AHEt T & If 4.581Q! 167AZ UHMe o,

= HE2 82 2[UZ 1C, = 2C 0[ote] YHE HMF0|7] W20 ¢ ZHZS M 22 AN IS EAH FLUC.

?l 2= 25022 YHEGFM0IH, YHHUTRIL HESF HiE2( 22 MYRD HY0| H HOXl= £40] JASFLICE 25V
HHE{2(o| 2L 53| BiE2| TR0l 24[V]I0[5te| M= 1 HMSH0| S245] HYLICL
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1. 'HEZ| 2E'= 39| 27t OfL2t BiE2IM LR 2|F0[=2HX| & XixQ 2=
2. HHE2] E2{0] LHO d2f FANO| QUX|ZH HHE2| 9| 2=t OH
3. A== EHEA OM 2 AZS £ XA AI”S oiM U2 NME2 H AR
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[EH] 0~45°C O 0] 2 HY| HOLIH fHES HRIQIALE H|0|E 91S.
60°C =1} ME 27ts O 0] 2 o4 S271H HHE{ 2] BMS7t XIS XFEtE
40°C ~ SH/UHE Tts, | O AEE 7|T|oHoF & 2,
60°C AFBXHH 2) O £H0| F45| E0{E= 2% #HY
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0~20~40°C SHU/MN 7k O MR [fH| %7} 5242 4H0| E05.
800~ 90% | O EHM/YH MR 534S 20| B 0 M THsH
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HH™ s
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[E1x] 0°C EM 25 YAl (O 10Ah HHE{2|2tH 10A x 40% = 4A)
~ OMTR SXM2 | O M2 iH| 271 Y248 30| E0{F.
-10°C S0 o2t O EH/MIM MBI 2252 20 A Q0| A2 7HsEt
IEEEAS) (E™ U WM JHsEhiEE] 822 0|20 O 0I5,
gM g 1 80%
DIMIRE A N ]
e O LM, LV AlZIX HZ : 2% AhREFO| 20%0|5t 22
-10°C e BEMAL (O 10Ah HHE{2|ZFE 10A x 20% = 2A)
(™ 271 - e
~ O M2 H| 257t Y245 £H0| 2405| E0&.
-20°C utxi2at O ESH/MAM MBI 2205 20 A 10| A2 7tsEt
ce-es M U 9N JtsShifEZ| 82 0|20 O S0 .
50~70% (3 o [=) ) =Vlan
F25} 55-00% O LM, LV AlZJ= HMZ : ZE AhRZO| 100% O|5te] M=
uEx H ° AL, (Ol 10Ah BHE{Z|2t2 10A x 100% = 10A)
Mg 155} 0-80 O LM, LV Al2JX HMZ : ZE AhEO| 200% O|5te] M2
e ° HEEA], ( O 10Ah HHE{2|23 10A x 200% = 20A)
=7| :

Wwztof B77} US.
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4. 7|12t dE ®X| +=H, HEA =2 Ag

1) ™7 13
450 5P YUY Y BHR 27 WHEH BX7IS HEA ASSHAIR.

HES2IO DEQ I KR WA BIZ7t LINT0| UOLt FUWH HOZI0| LY SHUK| R} WHEO Y= HE
NS ASSHOF BIEIZIS F7IZH oo A8E 4 UL
EfEAOIE 2 2IS0[HTXI0) WA st HEB0| U

_I.

A
=
H

H
P BEAN 22/otA|7] HERLICE

=55 SToHH HiEz2 30| ROHHLIC 7hsotE 24 STot= A0 EEUL.
Y HRc Z i Z2E MEMO| 7= A= HetHFat OILHoM 0.5C Olstz SHotx| S MRE HF:e
20| E5ULC.

=]

iy

0.5C2t Zat2 HiE{ 2|7} 100Ah%%'f§ FRICtD & 0f 100A x 0.5 = 50AZ EH™st= A2 USHH
Aaoig BAE| SSIME YASH| SO0 0.2C 0|52 SHat= 2e LRLICL
7)) SR E70 32 a4 SN0 BAY BLIT

3) STI| H™HAl Fo M

-O
7|9 STHR 2E H 0] 2S00 Qo FI/HHCZ RI|EHE BAY TY [V(t) L*di/dt ]O]
P g Ef
o

25012 X9 Y3 ¥ 239 T EEH (Ni-Mn-Co-Li AtatE ¥ SAYXNE THEAA fHE HEA7|H HiE2
Mol EM EX48E XolotH, L5t 2|§XX|2| BMS(Battery Management System) M52 F3HL)AIA QAFENE
OF7|AIZ = USLIC.

O] M2 FAI80HATE 2IETA| ¥ ST7| +=FEdA H0|H Fe= %EHME LA = ASLICH

2| 20| 2 STIIE ABY 82 /08 ~ 23 AO[0| DFO| L= Atdl|7F 25t UASLCH

Ol A2 A3 St=E0| HiE1 USLCH

=2 The effects of high frequency current ripple on electric vehicle battery Performance’ by ‘Kotub

Uddin’ , ‘Andrew D. Moore’ in UK.
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[ Et3JAHOO00) £T7| : 256V 50AZH7| |
SR 2|EZH(AA) = 31.6A

O EfHA BIEMX| SHIIE 9 AN BE0| SH HE 21Z0| ELSIAAIEEZ0 HIsH 3%HER X 5t0f
BIEMK| OPHAS ERALICH
TE HEQ TZHIMS DIMSEIIS U OE HE S0 7|s S SHAIS 85517 93t 0f3] 7150] AsLIL,

HEol0] Yo= AMEsV|E AT E-UC
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4) EfHA =HM7I| oY /(2022.11 & 7|F)
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2 oy X HiE2] =3 H|Z
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(%Ir-_-ﬁq AC220V) 25V E|E‘I|_-|X|'g
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| TC-700W-25V25A | 25V 2IEXAIR | EFEEF 28 XA
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? — = =2 - =22 Al
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= TC-1500W-50V25A | 50V HHEI2I®  gux : xixor Exmz
ooow Al | TCTB000W-25V00A | 25V BIETAIE | SN : SN 2 2025.00 %
3. == SHHE : B8 2B i,
(21 AC220V ) CHE O N
TC-3000W-50VE0A | 50V 2IEFXIS | BAIY : £WHY, EHHR

_ s 2023.02 &
2,000W Al2I= = TC-2000W-25V60A = 25V 2IEFXI® | EfX| AR IHLOA

Ao =
3,500W Alg|= LCD & HHA 2t= NE MA EA|
A8
(Y2 AC220V)  TC-3500W-50V60A = 5OV ZIEXMXE (MY FMREAMS)/ 1Y Sklxﬂj;
AN
INEIES _ _ 2
SO00WAIRIZ o s000w-25v120A | 25V 2iSFIE | EIA| A2IA| IOl 202302
7000W Al2|= LCD & BB ZtE HE A EA
olgq A5
(BHACSEOV) ' 1 7000w-50v120A | 50V 2EMRE | (MY RS/ 12Y (e
3 AR AHIZ)
(2/2) B ¥
= [rl=Tpe L2 £ Bl
2500W Alg|= TWC=2500W-A 25V 2IEHAIE SHTF 60A
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212 AC220V) 1=l 50V 25 XIS EXTR 40A
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5. QIHES 2lF HX| +8, ASAl F2| AlE

[ HHE{2] 512 UHE|(HHEZ| DC M-S AC220V 2 Hzl) AIE Al Fo| AR ]

HHE{2] 27|(Wh)oil Hloh QIHEE Sdlf ALZEl= HE(W)0| 3 HiE2| & £F0| S245| ROHILICH HiE2
37|(Wh)7t QIHEf AH2T2(W)0] 1081 0l4S BT

Jtstet QIHE RIS AIESHA| Al (F UF FotE MESHA| i) XMF(DC) FotE AMEs7IE HIYLIL
1 OlR= HiE2| MRt 2120 é,“:*ﬁl EXH5 A0} HE 2 HYE{2] A0 7HeHX|7| W20 2lFTAAS] &5 H
239 IZE =E9 &3 zdfots A2 HEHFULL

HiE{2| 23t MRl SAMARI 2|Z % 0/0 H7P‘*°E Q7| HAM MU V(t)=L*di/dt ]0| 2/E0|2 FX|o| U=
2 339 2 =& (Ni-Mn-Co-LiAtalg ¥ SHYUXNS LA FS HEA7|0 HIEZ| do EM =4S
Xa5HH, ESH 2|EXX|Q BMS(Battery Management System) 452 FaK${b)AI7] AHEMHE OF7 AL £
UASLICH

0] A2 GAPZI8 0AZE 2| ¥ QIHE & SHA H0|H Fge SohMZ EA =USLICH

HHE{2| 27|04 H|oH FotH20] 2 QIHE FIE MEoHA 2 Z2 S ~ 23 ALO|o| 10| L= Ata|7t L5t
USLICH

AlE9l QIHE = YHMO|E, RAPYMO|E HiE2| Z2RH g5 = DCHF 2/20| &Es| FLICH (off x|
AX), =, OIHEE E3t Afgﬁaqol 200WO|H HiE{Z| &2 2,000Wh T £|H +HS 22f & 5 USLICHL

IR 29 Z 8 UOZ AMESIEEE ASe REES| QHEE HEZ2RE Ses UR/t S0 JEjQ
2|S0| EXfotE=2 X7 HolE ALEst= A0 Hlsh 40| Xote L .

[ Zt& AR OflA| - QIHE] BHEZ] MR £ ]

Al&717] : 1000VA s} QIHE{ / 124 48VDC
*AEEY ¢ QIHEQ R5tE HMAS 500W FZE Uf
* ZYTF - HiEE> QHE S& DC dR oY =3

* 2y
| _ WEIZIZSEC BT HE 8AY ) 2SHEE
ST +10A, -5A 2 M 28t MEJ} 22 HEo| HES TI YUS.
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6. 7Bt ArZA| FAAY
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B #:717F SEX AU HU9 207t 2 B2 2= HR| 2sh MY Zok/t ZYELIC.

O T Zot7t HM HiE(Z] ZE0| SR MM HZE Holol| SE== M2 ZA ELct
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AEFHEL

12.

W71 284 0|84 3T 54

SM™A|ZH0| AMX[ECH O Zel= olf 3 EHK[al,
= &M% dg2| TF(SOC, State of Charge)gtol 7| X[ 2}
o7 ¥ dx|#
(1) =X ctAYE S=fol st ofsl
*x(ZH_1 A ) / CC(H ™ &,Constant Current) 2E &H
2| &0|2E5M7|= FM0| A&EHAM AYE FHUHSHMF G2 F™eH
«x(ZF_2cHA ) / CV(H X, Constant Voltage) 2= &4
CCREZ FHMO| XHEHHM ol =7Ho= dige| Meto] dHE = SHEML 7710]
oot MEE Fof SAMYECH HX] 25 FSHI|2 AtSH o olsf SUMFE

«x(ZX_3CtA ) / CVEE T Mgt AXA 53X S
CVEE FHMsIHM SHMFTE AL Zo[chyt SM7|0 Z20¥E SX| MF4 22
HolX|H ZSM S SR s 2o M oL tHAHOME AIEAY| ez sMS
ZH BSXAZ|17| = gt
&
cc cv 2M30| 3¥MS =x|5tH
o M=ol FMeof vls BXsH =
3 of Mol WA Euch (Merzt
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& Zo| Malo| =242, FNMMER
E G 7t =245 Msict
= : : : i, AXIMOM BME B2
: ‘ : - time 5= 20| CXIMIM ZXE B
cc-cv =M Bt AECH O %22 Metzdst
1 : : Jb AZidch MZEyE mol
1 | | M7icks 22 S0l 2ol ot
A B C ks Aot
(2) wrE SHMo| otxl= o7t HEH :
O "SW AN SME SRS AFHO| A, B == C AF™ello w2l M= of X

A7|7KSOC) chEu4ct.

T ol M WA (M F) otz F=2 HAHO| SOC gloll 1:1 2 &2 olH Ut
= 502 Ya| 22 ZIHCoRZ SOC gfol %7l Euct ST M=Ale| wel =2 AFHO|

CHEL o
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= 100Ah / 50A * 1.2 = 2.4A|Zt

O™l SHAIZIECI o ZE|= olf :
M7 <——> diE2]” Alo|e] ZEMM=E XME ( R_Charging Line) O] 255 MZoHAM2
MAFS( V_Charging Line ) O M7|0{ ZofMoz X7 &M V_out o HX[A HucC}.

&

A ol

V_Charg‘mg Line (ZHMZo Hals HY)

1 7}
L |
W_ R _Charging Line
(SHY4E Mg
(+)
T ) i &
-~ . i 2
= Q =
o . R c i ~
= ("HE_fETI W) - | %ﬂ
= o 5 § ¢ ! -
5 g 23 5
>\ - 3 OI
S @ >
-
V_OUT = ( V_Charging Line) + ( V_BT )
17|= 87| &34 ANl MYE AX|sto] 0|E Hig 2| Metol2t el X gt Ct
MEXA o] MUaSEO0| HiEE] Mo eHit=lof SX7| E-ctel Mol Ut oA =H

ot ME2Xeol 31, SUMFIHA AH SHU=Zo|AM el MY &50| 3VEE ¥2Zl 22E
=6 EAEHct

g &M, &d7[o &Y HEgto| 58vatn sHA|Ct

V_ouT = ( V_Charging Line ) + ( V_BT ) = 58V = 3V + 55V

?l ET_3 chA JEHEOHA‘I CC -_rL7J0| HOHA % 1Al ZHo] ZOo A
- .

(
Ol& o|F= FTAIZtol o ZELCh
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[EE1] 212 HALN / 2E = AAE (AGY, MASXT|E} £) HIEZ] MX

Wh =(WMotor X I—f) X Hctn/ Ba X Sf
Wh @ HiE2] e HiEZ| 6iHXIZ (Wh)

Wietor © HE ZEf ZTf 23 (W)

Lr  : Y252 (Load Factor), ZH FZAXEY Y| MA| 2517t Ha|= H]

How:  BHE2[Z} 2ESOIM MHLFZINHE 23S M AGV 7t £ X211 #SstCt
AAXE 28ok= A.

B. : HiEHZ| & 2% fH| AK2 7ts E2( Battery Available Capacity ) = 75% L= 85%,

St 1 AR AIZHOf| ME HiEE] d5 &M R ATA =

=<

1) [GIA] 1] - AGV(RIZESZN0| MEE 2H :
= HE 400W 274
2) [GIA] 2] : 18 STC= AL ST A2t

BAIZH ( YHIHOR G4 BAIZIOR BBt 22| ¢ig )

3) HHE{2| 2 Z12F ALt
Wh = (400W x 271 x 50% $5+8) x bAIZE HEILE x 1/ 0.75(HIER7EEE) x 1.3(2ATAH %)
= 3,466Wh

* 7] 071 AGV R0 2tatE AH|0]0f ZEj= FHEH HH| 7tSE0| e85 R7| HE0 S ALt Al HLlsHE
g

= HHE{2] OILiX|Z¥2 3500Wh & L 11 0|4 TQsghL|Ct.
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[& 5 2] MM HLA / 2E 25 AIAE (AGY, MARFT|ZL S) HiEZ] MY

[12HA ] HiE2 MY AY
AESIR} ot ZEQ Y TYUS Aofotk 7hsotE HYUS F0A AESHIAIL.
O[ZA otH HiEH2| MRE £ AN RAFPULL

[2CAH ] HHE2| oLiX] & 4bY

Wh =(Wyeer X i) x H x Op / B, x S

oot
o
08

Wh  HiEi2l T2 HiE2| oLXIZ (Wh)
Wy | X8 2E ETH 53 (W)

F2(Load Factor), BE| Z|l{ S2CHH| MH REN Zils M 252 (%),
2 40% Y2 AL ( BAXPIL 2Y )
o) 2E Z|Cf £0] 100W O|X|2t AH| AIRE= HHESHE 40W HE.

M
o o|-

F7|) ALIEF XA AT £210] 150 OFO[X|ZH MH| FHA| AFRE= £32 60 0.
H 8t SHOR ABSITAt St AZH(H), SAIRH 2Fste R AGY 7] X SAIAIZH Zat,
Op JISE (%, Operating Ratio) , YHIHOR 40% HMEZ A ( MAHXZL AX )

IS8 = ( &M 2 A== AlZH) / (EHEZH FSAIZE + H7|AZE)
S50 10 AlZE ARSotAZ &KX 2E7F S0p7h= AlZH2 60%Q! 6 A[ZH0| 1 TH7[A|ZE2
40%2! 4 A|Zt0|2tH, O|mie| 7tSE=2 60%.

=
ro
rt

B, HiE{2| & 2F fH]| AtE 75 22H( Battery Available Capacity ) = 75% E= 85%,
0l S0 25V HiE{2|Q] AL 28V EX7|2 EX6t= A2 HHE2] Z|CH 2 CHH| 80% K| £HO0|
E|0, S HHE{Z] 2t A MTL BMS Off oJ5h RIHAO= HHE(Z| 8HE & 6% H A=
RIS MEkM,

28V £X7|9| 42 7188 (Ba)= 80%-5%= 75%
29V EX7|9| 42 7188 (Ba)= 90%-5%= 85%

St AME AZHf ME HiEE] 95 &4 H Al = 1.3
0IR) HHE2| AtE2|5=7t S7HE0 M2t YHEH0| S05
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2E =9 (W)Oil o= —’.-_‘— tI1S MF7F S20l0F ot=0| 2|StiE2] BEE #Y 2E X S3¥S FXR510 ZdstAHU,
Ae B0= BEQ 7|SMBHL} HiE2]Q ‘&7tE|H YHHF (A) 7t O
gz A‘II‘IoI-I__“:_'-_

U =2t MRE Jo| Y7|s LUH2Z o2, 2 A=A MSols ZRE AT ZE 20 S3S HXoh=
20| ™ 2X7t etEUL.

O 2Ol HESXHAGV)E HHE(Z] M o O

[1EA ] HiE{2] Mt 2Y
AGV AIAEIOIN 24V REIS ASSITIT 7.

[2EA ] HHE2] OIAX] & 2PY
Wisoor 1 2E| 400W S 27 AL (SA 78) > & Wiprer = 800W
Ly : HFE5I2(Load Factor) = 40% 2 7H3SICY.
H 3t SXMO2 ABSIIRt sH= AlZt (H), = 8AIZH (FIEAIZH EEHO2 MAXIZH ZHFCHD BIAL.

Op : 7k8E (%, Operating Ratio) , ZE{7} HMZ S0t7t= HIES 60%E MAXZt A} SHAL

0] =2 2= ANZHEE7ZL SOHX| &= AIZHS Z&st JHEQl.
B, : HiE{2| & 2% [HH] AF 75 23 =88%, (25V HIEIZ|E Max.28V £X7|2 £HT 42 )
S 1 AR AIZHf [ME H{EZ| MS ZAH L AL = 1.3

[ A4t ] HHE{ 2] Ol X|1Zf Wh = 800W x 0.4 x8hx 0.6 /0.88x 1.3 =2,270 Wh HE.

[3THAI ] HiEE =2F W™ HMF H

%

o ALt
2 ZE Y2 oM AlLtst
24V(25V) HHE{Z|ZM O X|22F0| 2,270Wh O[A0| El= HHE{Z|ZA]
TE 400W x2 71 = 800W £ TZE = QU= H{EZIE

EfEA AtFAALS| HIE 20PN FH= ZLICH

AMEMYS 2H BRI & 25V MZL2Z ? Z2E S50t HiEE=
LM-MOTOR-25V-104AH-CIO00 {LICE
( ALMOIN O] 2E2 04X 80| 2,650Wh, & 7ts8t ZE2| & EF2 1600W )
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[4CA | MH™E H{E2] 3 Wh 22E H{H2| &7t WX HE X ALt

Wh =(Wyeer X L¥) x H x Op / B, x S

HiE{2| 2RSS dFst

¢l SAS THAl 015t FRALSIHAGV)7H ZAIZE ASE 4= UEK HAUS Fo= AN = A&UT
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