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A\ Jtssst oluE 2512 ALRSHN QT (X @S SIS ALRSIA| 1) XE(DC) HHE ALRSIE BRI
SIEI2] SO HI3h SIMEIS: S5t ABELS F2{W)O) T2 HIEIR] 4 20| F206] SO HER
27|(Wh)7t QIE| AFRHZI(W)S] 10H] O[AIS HABILICH 1 0|Qs tHE(2] H2J} a|Z0| At

2L ol &
HEH= HHE{S| 2O ZteHX|7| WE20 2lEsHAAe &= X 539 i%‘ =29 &= zdflots A2 HHELICH

HJIO

* 327 e ' 2ZAE FoM 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.

14/25



TABOS o
obe "za et

(=)EHE A (2/3) [AFESXF Dl 7] 2ISO0I2WXH_ LMAIZI= /| AIZM & EAHE2 &
www.tabos.co.kr / 2024.05.01 , Ver 6.4

1. Xt2F SOC ( State Of Charge ) & H¢ &

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

HE2) TS R 4 YBULL (1C o Hok= off IHT 57|18 BX.)

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

— 4 5C
210V 7

3.4[v] %75 = 23.8[V]
1 1 1 1 1 1 1
0 AlZH =

* 27| DA M

1C2t ZEH2 HHE(2] MYUO| BAIRI0| 0| 35AHRLT & [f 1H{O! 35AR XIS 0,

4.5C3t LB HHEIZ| FQU0| ZAQI0| S0 35AHAT & T 458101 157AR XS 0,

= FZo| A A2 1C, B 2C 0512 WHE HZO0|7| 20| 9 T2Zo| MY /o] ZAM IHIES HAM ELCH

9 JMIE AS0|29 WHEMTMO|N, WHHRI} HEAE HIE2|Q 3 MWL HYUO| [ ORI EM0| YALICH 25V

HHE{2(o| 2L 53| BiE2| TR0l 24[V]I0[5te| M= 1 HMSH0| S245] HYLICL

o
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1,

2. g =2k 3 EH HF

Off OE HHEC Ha}

EEECN:

I

o

F7| -
>=H} At
M%.’F.?j Eoﬁ EH,
2H(Wh) s}
[EH] 0~45°C
60°C =1} ME 27ts
40°C ~ SM/4H Tts
60°C (AMEXHH| 25)
ZX /A TS
0~20~40°C = ° /88
224100 ~ 90%
HH™ s
(axoz
[E1x] 0°C SMe ZSIL
- DARE ST
-10°C Abetof| 2t
e
gM g 1 80%
A ESEREE
10°C ’ts
) (53 27h
e YHE:
50~70%
BH 85~90%
o i
H= =k
i 70~80%
O -
=7| :

1.
2.
3.

HHEE 2= F

?| 27} OtL|=t HiE2[H LHRO| 2|F
HHE{Z| E2{0] LHOfl 'd2F FANO| UX|ZH HHE{2] &=

Ot 2= F2X7t OtL|=t HHEZ|Y LHRO| 2|F0|249 2=

W&

o 0] 2& #e| HojLIE #2I9AIS CIOJE S,
O 0] 2 O}4 S2JIH HIEIZ| BMST} XIS RiEHat.

O AIBS J|OjsHoF & 2,

o 80| 34| FOI=E

AoTE.

O LM, LV Al2|Z MIE : 33 AhEE2| 40%0(ot MF=2
LAl (Ol 10Ah HiE{2|2tH 10A x 40% = 4A )

o

O 2 Ul 227t E+5F +30| E0i=.

O /W MR 2245 20 A 0] A8 JHsE
(B % Y™ 7tsthuiE2] 82 0|20 O E0s.

O LM, LV A2I= HE : 38 Angae| 20%0/5t BRE
YHAL (G 10Ah HHE{2|2tH 10A x 20% = 2A)
20t U842 +80| 35| BOIS.

MR ES42 20 B g0 NE TsE
57 2 WH JHsSHER 872 olwrt O B0,

O LM, LV Al2|1Z HIF : SF AhSE2| 100% Olote| H
YHAL (Ol 10Ah HHE{Z|2tEH 10A x 100% = 10A)

O LM, LV Al2|Z MZF : S AhEF2| 200% Olste] H
AL, (Ol 10Ah HHE{2|2}H 10A x 200% = 20A )

O|2TX| & XtH|o] 2=Y.
T2 27t 2B 420 stA7t US.

?l A2E EtEA OM 23 AlZES FiL A AIFS oiM L2 A2 EI AFYY.
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3. 87I% 2l TX| =8, UFAl 2| Atgd

1) EM7| MHA
S50 ZYE YHY U YHZ 327t YYE BT

SIS HIEA| AIBSHIAIL.

SIE(Z(Of THEIRS 0 RYEIRS K| SI27} LESEIOf oLt SYH HOPIo| IR SN S22t UEEO! 2l A
NS ASSHOF BIEIZIS F7IZH oo A8E 4 UL
EfEAOIE 2 2IS0[HTXI0) WA st HEB0| U

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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[ EIRA XE2} EIZIAL HEQ| 'SX MF 21§ Hlw £ HI0|H ]
ZX™AH| : Tektronics / TCP303 with TCPA300

[ 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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[ 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

AS9| QHElE HIMO|E, FAFISIMOIE HiE2| Z22RH S35 DCHUR 2|20| 4T5| UL (O £
x). &, UHEE St M%’Sﬁ.ol 200WO|H HHE{Z| 8F2 2,000Wh HE =HH &+FHS Q2 £ + USLILCL

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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[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

[

mjo
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