SIHS31 10-2013-0090689

G (19) A3 A=53H (KR) (11) /M35 10-2013-0090689

(12) 3ME3FH(A) (43) FAYA 2013308214
(51) ZAEFEF(Int. Cl.) (71) &9
HO2J 17/00 (2006.01) H02J 7/00 (2006.01) =87 )=d
B6OL 11/18 (2006.01) NAGAA AT etz 291(FAE)
(21) =993 10-2012-0012007 (72) Wy}
(22) =LA 2012302406 3 A
AL 20123302406 NAFAA FAT FAE AFETEd A
9 A2yl F 3T
zgd
NAFAA FATF AT A er]Ed AdA
AL
(74) A=<l
o]z:_i-a-
AR A+ 5 0 F 26 &
(54) ¥e] HA g =M wE A Q=7 dolg & ¥y € IA
(57) 8 9F
9 ol i HH Q1= dHoly & W 2 AAE ANAIS
OLEV ®iEle] &% % Jd A=ze] mjdyzte] wE H&S H43d 4= e FF = dolg(wee &3 ¢
FH AR Al A E FEE] AT dd XM w2 HFHe dxe) HolE F&E WY 2 AAE AFd

(€]

)
2 2Alde] ostH, OLEV slE ] &% 2 Fd Az wjd 7t ups
dolg (uHeE &2 4 53 A= = 3
29 FAH|2 A o] OLEV 3 A

I/ - &2

o Jgn)

5
F1

214¥ (chromosome) & 7| &8 l$§ﬁ§81=
§| 7AMZ 4% 21 (nital Popuiation)

7] 4B KU HANE A2 A4NO
8o HYUS 87 A (Finess Function)

2 ul8 WA Y2 S aske
448 3% (Selection)

2 uS AUMO INE U B UVE A2AOHE
32228 34 (Crossover)
32296 Yool EHE OLEV Msl2l 88 U2t
23 20l 42 AN LB 3 B ol s
che o2 wsishe Hol 24 (Mutation)
w0l e} 7| G A48 B4s|2, Hol ¥R}

71 4HE HUE ojyoR BU AT, Wo| B
A48 BRsH= B2 2 HY(End Criterion)

7| 4HE HAE oo SUS WOl YR Tys
OLEV WEf2| YU OLEV B 32 49

38 Nz o4 oiof wiE U@ A Yoz Fysre [0

44 52 28 3y




SIHS3d 10-2013-0090689

53379 B
A8 1

=

OLEV(On-Line Electric Vehicle) ®i€]#] &3F3t3} OLEV ©+¥ =4 (Single Route) A 94 A=z ujid oo
2 S ATE 288t A (Chromosome) & 7] A€ = AAS 27 JlA ARE A= 271 7

AT AR

N
x
2

rit

e
5

Objectwe Function)®} A€k (Constraints)S Z+zZhe] A7l fAA|o] 2 835le] H|§ HJHE

A7) 271 WA AR A7) vg FH T Aolm st o] el Aroel Z7ste] HA4 wg AMA FEE A
St AER
A71 Az Al QA 2FE 7] OLEV 99 =4 o] F3 A2 vl o fe] me g F dRg ARz

Hel G220 AHE A3 iiiQJﬂT,

] 271 OLEV WiEle] ket A7) 34 4= wa ool be gk F o= s
S UE @em WMol ol FUE AL ol

sar, A7) Wel ArrE 7] A AE o)der U 45, &
1=
1

g 2g7] wol guel LA OLEV wEl®] §Fgkst OLEV &9l w4l 4ol
groz A AR Au xg%i

O

P

il
[
o
o
i
ol
rlr
oy
e
kr
rx
9
=)
i
l‘&
L
l 1

e} Heoly % Al

A1 el ol

471 OLEV &4 =42 7] e A= JREAM, N 7l A2 E(Segments) 2 HrolAd glow, Zhzhe] A7)
AIREE Z7] b8 dolgs 7HAH, 747%-‘4 71 AR ErY A7) 5 A= wfjd o R wE w@S

A BHo® st e Hele 25 Y.

7% 3

Al 2 3ol gheiA

A7) OLEY WlEIE) SRt A4S AW, A7) OLEV Bl i abel A AR oA oo WE ge o)%
£ 2= A B4o® ot AL B wid e A4 Az doly #F 44

A 1 3ol JojA,
A7) %27 AT AARE

| GAAE WY Random) 3 AASAL AR 22w Weol ols] M4sE AL Ao s w
Q Aol W2 Ao Az} vojE F& %A,

AT 5

Al 1 el lofA,



SIHS31 10-2013-0090689

Ab7] B2 Ao

o -1 )

Ny N4
k- (Cvehicle + Cbattery ) ImaX) e Cinverter Z(ll - li—l)li = Cline Z(xlf - xio)li
i i=1

i=1

max

(k: OLEVS] &3 9 & I 't A7) OLEV wiEg]e] Ao S0C(State Of Charge), Cyenicie: OLEV 713 744,

Chattery: OLEV 291 7] OLEV wiE}e]e] &F 7HA, Cinerter: AWE W 7HA, Ciipet &9 Aol 744, 1

0 f
X X .
it el A Az AAA 1, WA 0, b it Ao s, i it gawEeae)
24)

Al 5 el lolA,

7] AR e

R

[0 - Ihigh
I; = Min|I™9" [,y +s;l; —di|,i=1,..,N
[ >1',i=1,.. N

xl =x%,,i=1,.,N—-1

l l
(1" 7] OLEV whelele] A=A soc, 17 7] OLEV wiElele] &3 % A4 S0C, dii i AzHEdA

o 247) OLEV ®lElE]e] 2%, s i AamEdAe] 7] OLEV e ele] Za%, 1;: i AawEe 34 A

th x-f th

(8]
" gamedae g, 1 " ganedAe] 24)

9 AL EHOE s B wid e HHe axel oy FF YA,



10-2013-0090689

5

=

=

M

e
o

o gheiA,

&

3738

A1

T

he

S

Ag )\é

=

171 T el A

Agz\

o
o

P A2 AHH

=

=

A
_].

=

=

nE 32204
3

=
A

o)

=
S

FHa ng A AR

&k

@
2 doly F%

=

g

of ut

v

=]
Iz

-

EEERE

[eZ]
=4

b
=

~

Z
Az v o

o me e

q

Z
<l

—_L

i

2 H8&

o]

9]

=
¥

A
o

+od

i<

1
a

]

[e]

o

Foll glo A,

[e]

Foll 21oiA,

Foll glofA,

%

o,

o] g AH <A

Hg K TA
1

A7) AR

J7] OLEV

7Y 9
A 8
7]
A3 10
A1
A7 11
A 10

o
o

=)
=4

pad

A 1 A

47 Az we AaR Quel zhzte] o

Jol Fd M= v

Az v o

Z
vl

q

=]

7
3o 7

=

Fa, 37] A1
A

X
<!

ﬂ

o

-
a

]

[e]

o

4RE A4

=

7] OLEV

=

=
e, A7) 32290
o u}

3}
o}
¥

°

A

A1

}

k)
i

1=
=
SRRt

H=
T=

3

o

=
K3

of glefA,

A7) AR

&

&7 A 2 AAA
kX

9]
o fo| wE 3k
AT 12

Al 10

|

A

N

——
o

el

1 4}7) OLEV HlE g

=

ki3
=4

.
wol AnE Ay AL

}

kel
i

o= Wolg

=

g

o}

=

Far, 71 Al 3 @A el

3

o

BN
2
=

fud

A
o]

=

=

=
S

s

=

g

AL Al 3 A

o

AE wjd o Fel w

_]

s
!

—L

=1

Foll glof A,

[e]

o,

gt 7

471 ARzen AR T Y
i

A5% 13
A7) Wo| =

A1

&



SIHS3d 10-2013-0090689

=4om s 9 wid mE HHe Axe doly F& FA.

47) Aazzom Auel 7ol U@ Al 2 dg duE wAstn, 47 9g dn 3 7] A48 FE ojul] 3
gehe GAaATe HEE A 2 BE GRS AYsa, P A 2 38 g0 F AW @ A9 GAAune
7] A3 FAAR Aestn, 4] AeE GaA el 8 4] 0LEV wee S 7] LRV B
A oogel BA AZ ohA ool WE gk F o shtE T o WelAsM, A7) WolNzl: $4L 7]
AR50 RGP el AT AHE AL SO St 9Y wid BE AR Ax vl

AAA Yol E£ghd A7) OLEV ®lElg] £3ge ttEgte s Wolsh u) A7) OLEV ®iElg] &3Fgkol
HFsle A F ol e AfE HolA|E S EAOE e gd Mo wE HAH A=z doly
& A
AT 16

Al 14 el delA,

g7 Wel =

2}7] OLEV ¢4 w4 2 gho® Wold u AAy oldg T U #
o2 WoAY|E AL EAOR s vl wHo] wE HAo qxe) foly 23 A,

37 17

OLEV ®iElE] &3k7} OLEV & A o] 37 Az wd oie we ghe AFz T3dss s 7) A
e M2 A 7] A ARE AASe 7] WA 2 A (Initial Population);

7] AR BN A% S 7o) g7 AAA A gste] vE AnE HESE AFE 54 HY(Fitness
Function);

A7) 27 A AR A7) vE AR = Ao® st o]Ae] Ame] G HA HE AMH ARZ AA
st Mg 74 (Selection);

3

14
N

HA vg dAaAe 23E A7) OLEV @Y =4 Ao 5 A= vl AR mE g T dRE ARxQ
W3k g220on ABE AASE 32221 FA(Crossover);

A7) AR29W AR EZFE A7) OLEV HWiE e £33 7] 531 A2 mid qFo wE #% F o= s
=2 & 3o ol Wol AHE A= o] 34 (Mutation);
A7) Wel ARy 7] A ANeTE AEL, Y] Wo] RV 7] A HAE oo w FUst Ag, A
7] WHol] AR AMAHES £83+= £5 24 FAH(End Criterion); 2
471 71 ARE HAE odor Fd
T AR Al R 2 Fge HA

2 EPahs A2 5H02 s v wild WE HHo) xel oy FF W,

@ 7] wel Awe] xakE OLEV wiElzl §ghsh OLEV Wl w4l el
gom AQsh A4 4w 4% 13

Al 17 Fell 3he A,



SIHS3d 10-2013-0090689

g7 e el A

471 271 WA AR T A-SA Hee] G Xﬂ L gAaAE A i
Xéioﬂ 78k "‘l* Hlﬁ% e GAAE A9 A4 vg ddA A
]

B7) 27) AR AR F AGA T ol GAA 37 Al 1 GAAE AEsa, 98 4] F el @A)
el g Auol 2AS] 47 F le QA F Az WS 2 @l A Aes, 3] Az
Mg QAAE AMsE B4e 7] A4E 5UE wES 47 s vg G4 AR Adss Ae 59
o2 s WY wAol mhE HA 9 zel doly & Wy

Al 17 Frell Ao A,
g7 Az eN I A,

A7) A4 g 984 F AGsiA 3 g AAAQ Al 2 AMAS MEsta, A7) 3 e G AF 7
371 OLEV @ =4 o] 54 A2 mjd offo] o 3t 5 IdFE AZ20W3 a220W HRE A=
A& EAo= g v mAddo mE HAo Qe Heoly & W

A% 21
Al 20 Foll oA,

g7 ARzen HAA,

A7) Ha vE AR ARl Zbzte] digk A 1 #d WHE A, A AY W S5 7] A4%E FE o
el sigsles AAARES Al A 1 38 ARE APt 7] Al 1 FE AR F APEA T oA AA
AA A7 A 2 FAAE A, V] F el FMA FE el A7) OLEV @ =AM o] 5 A= wiAd
oo wWE gk F RS grAousy, Ay 3 MEs gz20on AHRE

&

s e BEAoR st 9 wmAd e HA o <l dle
AT 22

Al 20 ol oA,

&7 ArseH B A,
27 7 e @AY Zbzbe] EFEE A7) OLEV & = Aol 5 AR v of R
Mels dAse, dde 37 W = s o7 dh=
Aol lzet dioly & Wi,

3T 28

A 17 Fell glefA,

7] wol el A,

A7) azsew Au F AW A 3 AAAE Austa, 371 A 3 GAA del £FE 3] OLEV wele)
SR 4] A AR Y oRol ME @ F o ShbE tE go® vold wol JuE AysE AL
E4og st ©Y wiel e AR Qe doly F5 W,

Z]
!

AT 24

Al 23 Fell helA,



[0001]

[0002]

[0003]

[0004]

[0005]

SIHS3! 10-2013-0090689

g7] wol Il A,

Azsew Aguol Zpzbe] tigh Al 2 AY W E TAsta, 7] dY 9@ T 7] AAE FE ol 3

] g
e aAue AEd A 2 38 4Rs 4yen
A
o

17 Al 3 @A Ausa, 47] AEs @A) uel ZE 47) OBV e 2
Aol FA AR A ool WE g F oln shlE TE ghlo® WelAAE, Y] WelAYl: #4e 7]
HAE NFNF URE YY) wol NS PP AL 5o S B wio) e A Az bl

7] AdeE GAaA el E3hE A7) OLEV wiE 2] $33e tEse= wold u A7) OLEV wig 2 &3kl
G A5 2 ol FUR WoAE AL ERoR 3= T Mo w2 HHe] <=l golg F&
H

A3 26

Al 24 Frell Ao A,
g71 wol Il A,

471 OLEV @< =4 o] 34 A= wid oo w s v& groz wold u dAd ol & u& #

4
=4 fg
0% WolA7lE AL SHoR st ¥ wid] W Ao oxel volE % .

g A A

7l & & of

B oA dE 9 Ao mE HH] dxe} vlolE F& uhy 9 Ao ek Aotk oS AAEHAE o%
Zol A712 FHst] A P LAsE o)A wiEly &% 2 Fd Mz wjATgle] wE ugs
A2z £ ol A4 <=y dolH(EHE] &% 2 Fd AR vd 9B FE57] 98 T =M e
HA el oz} dolg F& Wy 2 Fxo] #ak Aelrk

L/ M

o] H¥e 7]%E & v B AAde] g Md ARE AFT B FHr)es FAEE Ae ofyrt

= &ZH(On-Line Electric Vehicle, ©]3F, OLEVE} 3= 7|9 7] Asxtets €8 &3 2 A=k
Z T2 wjdy AolERRYH T4 WAom HAUE Fudol st AEE Jide H7] A-sAFo|th. OLEV
7 AelEe] i 1S 3T Agoe P Ao R AVIE Fadel REC AE ddeta, e A
1= MEYR2 BA S48 st Har, AlojEo] midux] e Uk =2 93-S 23T Ffole BEe A
| AsaA7 wlE el RER 7S F5ske] OLEVZE @€ ).

P4 F/FAS QA A71E A4S QuES T3S Adehs AolRe mxd wastelo} . sl
598 Aol A el shbel QMEsE @1 ARED, OLEVE sheel AA® Bel A (Pick-Up
Device)® Eal AoBel Hr)% F4 wew FRwETh dudew wEw o] A7 AEA s17e) 408
oge AT AR WEE vgo] & ofoldoln], A/AEA WS wol MAstW M LSS u)

S
=
Blg] H8= wWol Aed Bk ofye}, A FARE Frlete] RHA 7] ARk A

& LA, A3, wwd
A, ed 2 339 glol AA MERYE A7% FEUE 290, dad, QA 97 AFA), ol
Wi 2R TR 5 Ak B AERYE AF PHOR A/NE FHRE A9 (0t AN FH
94 7] mEol wiee §3 2 wge neld Bast g LAsHE BE 3] AT Ao} 5]



[0006]

[0007]

[0008]

[0009]

[0010]

SIH=31 10-2013-0090689

ol Alols AA ool i nek= Bdesit. AR, B2 Alols THow QI mw, 744 &4
7. 8 T F/EA glo]l A MR A7E sEls de-(bols wiE Y &3S g soF oA
ool Mg SR Agate] &=o o AAH= AerE diFEelal, 7] Asake] dujre] Ao
FEFe =oAd, 4 W, =2 T @8 FE8&: A2 wiEe &%, =A MRt fPE= AEE A
7] Abgak 3 Ao wigeE] &%, dubHd Aeak &0 A7) AbeAk 2 diEe §%). adER o 4
G HESHA A AeolE 5 2 wiE Y §F A2 A nH @ Aol ofytt

Aol A7) ABAL OLEVS A5 91e] F A e AFPom, T b4 Feel g AL F 9l
9 ole 4He Ahal ARFH & ,
38 Fuiss] AsAE A T A Feske gel Ao e S35, F/EA Aclwel a7

S Este= A
s BARS AAs) A B ANeE, 0LEV e $F % Fd AR uT
F oo A7 Axe dolg (Y §3F % BA A A xS

s} Z
=
o szt dole & W L AT ATSHe O FE 2Ho] ek,

Asst HA1s GAdsty] Sl 2 AAldel o Swol| 95kd, OLEV(On-Line Electric Vehicle) w2 S35k
OLEV @l > (Single Route) A2l F4 A= wjAd offd m& #Hs AT E@L}i < 8 A) (Chromosome ) =
7] AA"E AFER AAT 7] A ARE S 27 AT AARE 7] A" 542 (0bjective
Function)®} Al¢FA (Constraints)s Z+7re] A7 Agsto] HE ARE AEste AFdE S5 37
Z7] A BES; A7) vE BE F Aox s o 4

AeE; 7] A vg GAaAe £3kE A7) OLEV @ = gl 31 A=z ujd o Fof uf
220 H3 2208 HAHE AAS= TR220WE; A7) IRAeH AHAHo| ¥3hy

=

g2
o
ox 2
L 2
o
o

A7) el At 7l A ASRE AAHT, A7 vel Aurt ol A4 AAE oldow SUAB AE, 4

7] wol guel e Frse Fr AW % 7 /] AAE FAE olFow FAF 4] wel Huo] X

FEOLEV WIEE SHE OLEV WY il Ao Fd AR wA ofe] me ge AAgon Agst: A4
o s wY wio) B HA9 Azt Yoy A% Az e

d
gx%ﬂjr,]_ zﬂok}d% Zyzvo] AF ] oixuzﬂoﬂ xL@Lg].oq u]& XJE ALES =
St =3 J“’eré(Fitness Functlon) A7) 27] WA AR A7) v AR F Hojx i} o] HHol 27
sle] HA vE AMA ARE AP A8 HAH(Selection); 7] A v]E GMA X3 J7] OLEV &
d =M A Fd AE wjAd oo mE g 5 dFE AR~ A2 JRE AASE ARA0

I} (Crossover); A7) AZ29w AKWo| L3ty 47| OLEV HlEle] &3kt A7) 34 A= i oo e

,A
-
=
—+
o
-
o
]
=
=
o
=4
o
5
N~—
N

H
T ol stutE uE #em Wold Wo] RS AYsh= Wel s (Mutation); &7] WMol ARIF 7] A
| e AL, 7] ol ARt 7] AAE HAE older FdT 7:‘°, %7] ol Jue] BEEs F
#oks 8% A4 HAH(End Criterion); 3 A7) 7] AAE HAME o]fom A3 7] Wo] Huo x3hd
OLEV ®iElz] &=Fgtat OLEV 9 =4 Ao 54 Az wjd oo e #s 3]@ oz dAshs HA AR
24 Age 2= e 5ALE sk v Aol mE Ao Qlze Holy & e A

9o 57

ool MW vk o] W Axlelo] oJsw, OLEV WHY §% % 9 Ao ATl wE wge A
astd 5 gl AH xe dolHONEY §3F % Fd AZ H 9B FE2Y £ dt Dt Aot
EE, L Aol olalwl, mebd Aol BRI Ao OBV £ AAE THE S i w3t ek,



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

SIHS3d 10-2013-0090689

Eyo Zhdst 4

T 12 2 AAde] wE g wMe] wE HAH Az dHoly & FAE MFHoR Yehd BE AR,
L 28 2 AAde] wE g wMd wE HHe) xa dlolg & WS AWEly] A% Ak,

T 32 2 AAdd b2 gd =43 AIWES A9¥E] fe A E,

T4 B AAdG wE 27 JjA A, ZEseH 9 WolS Aiely] 93k oA Eolt),

vy e HJAIgl7] fjek FAEQ &

pul

o, ¥ AAelE AYE =W Fxs] A dRah,

o

f
i3
>
2
o
i=)
gl
my)
e
b

S

T

del mhe A omet doly & FAE AFAoR v e PHE

il
m)t
ol
_OL
_>|4_,
3
O
oo
i
iy
®
fo
AL
ro
2
N
_>|4_,
oft
N
N
k1
il
fo

i
N
02{;1{
_OL
rlr

ol2gh, OLEV #ofelld kel A7) Asa7t o 357 S Al F 714 f40A Be H&o
rasEd, 2E A7) AFAk] FHlEE wEHE et 22 3 A2 wjdsy] g8 Zae vgott. ¢
2gh, 22kel A7) Asatl FHIE = wfE e mRo] mjdy s 5 Az 3bs HAHom FEopAR
=l A7) A e vjgor HHo] o] rhedk Aotk &, kel d7] AsAtel = wiH
o} mxo g Ae2s vjdsty] sl 2o 8-S AFdrE OLEV Lokl 74 vgE& Hasd 5 .

F vk BUNE FAE BAY NS AR, ElFY AR,
13 S

B ANdAY Lokl A7) AFR] B3 2@ wio] 7] A4E Ao A, Z, 2wl 47 AFA
2 ' all &
FEA B3 o] wHle] 7] HAH Fo| HEE o7} ¥k,

R g a9, ARF

A, 2 AAde e 2ol A7) Asaket mrel widd S Adme] s Al s disiabd vt
2o, 22l A7) Asaks Jd ZAAE ek, ol g AR =R wids= 5 Al d
Fre7ld9s At 2l A7) AR ddS gFce GAE wIdv. =, Jd GAs ol EA (4
A7) Asapell AAld 4 vk ol e A= ARl Ae] nigr sy, REEA] oo = AL ol W=
T ¢ s Ha, V1A, A2 B BEvelA gl R 48E 4 gle Aol g, olEAlel A
He= A AAdds A 285 (Regulator) 7k HAEG. olw, Mgt 2dR= A7 dHs 47 AdlAM, A7
222 Qe 5 §-5HLoad)ol Bt At = AFE =EIH

@, FA AL Lokl A7) AEde) wMel ulgsol FAY & glon], A AAe T o714,
A AL MEE TG E, AR(F, m2)9 URQ opaBEd AR vjuE F Uk, F, =2 Aol
A 3ol % FA ANS TFFE FA FAF st A7 A5 2P By AR FAHE B
S AbgRE A%, A7) A} FAT O FA Aol AR/ Tel AUS FRT 5 Ak, @A, o,
FA AEL ole] A9 ATRE(Segments) 2 B0l THE 5 glon], AAF A7 4B 2GS TR
@ % gk oW, A%E AIWE F shie] A AACMED] Askd F Ak, oed, FA FAE T
A 34 AfozRE A¥e FRa, §d A9 948 F4 Aol B2t AR od BAHE A%
o AR AFHE T4 30 L FA ol AANE FA AREL TFHE 7 FUL o8t A%
% Ao edel Ay] AsAel A8e BRI



[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

SIH=31 10-2013-0090689

olafoll A, oleld, £dkel A7) AEAd FHlEE AHe) e §3 el A7) AEA
flo] TANE 34 o2 HAe WA FHe FEay] A% T Z(Algorithn) e S5}
Aze} dolE FF AA (10009 tha] FAH o A ),

2 AAde] mE A e] lxe} doje 71 AT AA4R(110), AFE S457(120), A9

F(130), AR2A~QWF(140), WolH-(15 92 A AR AAHR(170)E Eg3h, 2 A

o= HA 9 Q1xe} HolE FE A 1(100)7} AT AAH(110), AFE F47(120), A=HHF(130),

AZAQWF(140), WHo]F(150), FT= ZA4F(160) 2 HH AR AAF(170)7E LFste Ao= 7Asta

o}, ol E AAA Y e APE dAAHSRE MW Ao Bt AoR2A, B AA7}

ol A FAe AAE THH At & Ao EAAR S A HojuA] Fe “*HOM 7
421000 E2FE = 74 840 igte] gt 4 2 WEste] A8 7heE Aot

2]

=
g, & AAloel uhE OLEV & w=de 7

=
=
o

=

= | 249 A= AREA, N A AauER hreld gon, 74z}
<] *ﬂ:UdE—t— 2H7] v Aolgks 7, Zhzte] AamErig 54 AR wjd offe] mE ghs v &
gk, OLEV ®iEle] 8%ghe A4E 7FAW, OLEV & =i o] Fd A2 mfjid oo e gk o|x4E 2t
= 1741'41 OLEV ®iEfe] &gt 0 WA 20 5 oj= shupe] Ao ghe 7}?‘ T ler, OLEV & =4
el %4 AE A ool mE e AaESTY] s2 EE 4 du. 5, OLEV @ mAde] of 10749
ATAERZ FEE 4, OLEV @ =4 o 34 A= wd oo e %k" 107he] o= o]Fold &
= Zlolth. R, OLEV & =41 g9 F4 A= md o] we ghe AadEre Fd& 9% 3 A
Zo] AA oo wel 0 Ee 19 & e 7M., FH dRde FHE A% Q"EH Aok

(Inductive Cable)e] AXE 4= lt},

27] AT AHR(10)E OBV W2 S50 OLBY el i kel 4 A= dld ool o2 e A%
= EFsh GAA (Chronosone) 2 7] A4E AlFE AAE 27 A 4RE APt o7, 27 AR
HAR0E GAAE F 100709 AFE HET 5 dovt wEA ofe FPHE AL ohid. @, 2]
AAE 2RO FAAE skt $4e APsAn, 27 AAE AATU0E GAAE Ay
(Random) 317 ABA AHgAS] 24 E el o8 44T 5 Aot
2, QalAlgE OLEV WiEl2] Sk OLEV hel il el 4 A% w4 o ¥ we gre] AAgHAe o
zeh dolE)e FEe/] 9% AT 7] AA AuEA, ATE FHR(120), AGF(130), AR2oMF
(140), Wol%(150) % F& ARF(160) £ AH s gol Wakdmz, ¥ AAdolA= AAA2 gl

Aee SAR(120)= 7] AA"E A2 (0bjective Function)¥} A2k (Constraints)eS =7] 7Rt AR
N

o
Aol Agate] W& ARE AESrh. v, AE FH5(120)= oF 10071¢]

A
QA Zzko] BAA AL HET £ on], ok 10070 ANA zzel B o 100719 ME HuE
ME 5 Yot
97, APE SAT(120)04 At BANe [F34 113 2o,
314 1
Ny 1
. . ymax f 0
k (Cvehicle . Cbattery [ ) e Cinverter 2(11 - li—l)li =+ Cline Z(xi — X )ll
i=1 =

max

(k: OLEVS] &3 9 4=, 1"": OLEV wiejele] Hdl SOC(State Of Charge), Cienicre: OLEV 713 7FA | Chaens:

OLEV €)% OLEV wfelelel 8% 7M., Conenert IWIE AT 742, Cipet 991 Zold 744, 150 1" AwE
(0]
- - xi .th xf . th
ol #3 A= HAA 1, PAEAA o, i AIWEAg] AR, T i AlaEEN A 24)
FW, HYE ZYR1200004 Agshe AL [ 219 Pt
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734 2
— thigh
I, = [hig

I; = Min|I™9" [,y +s;l; —di|,i=1,..,N

L ef0,1},i=1,..,N

high

© OLEV wlg ]9l AlZtAI-E 9] SOC, 1

low

(1 : OLEV ®iEEle] €& = HA SOC, di: i AlrHEd|Ale] OLEV Hj

th th

Helo] AR, st i AladECIA e OLEV MiE o] Td%F, 10 i AladEd Fd A= AAA 1, A
X xf
i . .th ;. .th
A0 i AIMEAY] AR L i Al Ed A E4)

AR (130 27] AAE ARF110)E Fa) A48 27 A Bush A%E S49(1200% Fa) 445 v
§ A F Aolm sht ol ge] Auo] TAse] Ak M§ FNA AuE AT, o714, AER(130)7 A
& oHlg AaA e Ages Bgel val woh FAMoE HuaAn thedl vk AER(130% 27 )
A AR F APeA Bre GAA Al 1 GAAE Ausa, Au8 Al 1 AR Zzte] vg guel 27
sfe Ha Mge 2 GAAE A9 Ha g GAA Aus YYD

%, AERA30)E 27 A AR F AP F RS AAAA A 1 ANAF AEsta, A8E F A o
MA Zze) w1 Auel DAzl T S AMA F Ak M§S 2= F Al FANES A, Az wg
QAT Austs A4S 7] AR 50T W Az g GaA Aus Agad. «Oad, 48R3
0 o 100749] 27 AA AR F AFSA F A A A 1 GAANE AEsa, AEE Ao 44
A Zzkel wlg guel 2Ast] F RS GAA F Ak MES 2E F A GAAE At gL o
1008 Faskel oF 100719 GAAE Teshs Ak vlg A 4ns 44T 5 A

AR HH(140)= AEH-(130)=

Ao mE F F dFEE A220H
oW ARE AAsE FHS By FAF
Z WA & el AAARL Al

2
HE =2 e 5 A= v o
&

g H OLEV & =X e 34 A= v
ZAOH ARE AAST, AV|A, TRAQWF(140)7F IAE A~
AgsiAd thga 2ok ZR20ME(140)E AL vE G
S

, ARZAOWF(140)E HA W S
95 8 ool YT FAAVL
ﬂ

of AAAIRL Al 2 AMAE AEs)

Are] Z4zte] gk A 1 A9 AW E DA, WY €@y F 7]
1} sta, Al 1 &E AR F AYSA F
3, % Al M A% ghe] OLEV @ = Are] 4 AR wA oo

o N

(<3
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02 g T dRE AR2WE, ARA0HE 7] A J5uE mEY 20w HARE AT 49
Adl, ARZ2eMR(140)= °F 1007/he] AMAES Edshs Ha vg A AR Zztel tig A 1 dd 9

S @Ak, A9 W F 7] A" FEF 70 %) ol ‘H%é}—é AAA TS AHI A 1 FE GRS
AAstar, A 1 B8 JR(F 70 % olu) T AHSA F e AN Al 2 AL A, F oY |4
A s 7L of OLEV ©¢d = Ao F4d A= i of o w}L T AdR(dAY, F AA AaHE YA
Ha AIHE)S ga2~ovstsE B34S ¢ 501 Fdste] oF 100/ GAAS F3ets a2201H ARES
g MB} A71A, A 1 #F I E FAASA oA e JHF HolA AH7HA AMES FH s

9
@ o| HES AMm, BEow AgPslel AEL FHY & UES WdR 5o AT vae] WAL
o gt

A, ARZ2HE(140)= F Mo @AY ZAzbel]l 2£3HE OLEV @ =4 Ao 51 A2 vl of o wg
% AHSA RS AAs, AR Wl f‘sﬂ%é}—é %k" EL?L&_OLH%%JE}. 74, AR 20 WMF(140)= A
SE AE(F 70 % o) T WA AEE F e &
g o] fe] wWE T AP AIHES] H A|( ‘%'.H & A3k, d4de Ao
He Ao 5 .

ek =R
J::
2 M
lo
N
N
=2
5]
2 n_‘Ol_L
i
o
c
oo
-
(m
e
b
2
o o_|>:,
Lo
H
2,
o

Wl R (150)= AR~=0HW Rl X3hE OLEV wiee] &%) 34 A= wfjd ofFo w& g & o= shts
THE o wWolg Wol AWE AT, of7]A, WolR(150)7F We] ARE s FAdd sl Bp
AH oz Austad thga 2, WMol (150)E AW (14005 B3] AHE A=~0w AR F st
A A 3 FAAE Aesta, A 3 A el £ OLEV #jElg] 3y 351 A= A oo uE gt
o s o2 o Woldk We] FRE A,

o

=, Wl (150)= ARZHF(140)5 B3 AdE Amzen AW Zizhd g Al 2 A HAHE LA
I, WY 9w F 7] 44 FE ool Sgshs FAATS AEW Al 2 HE ARE A4, A 2 BE
A % WP & AL QMRS A 3 FAAR MNesa, Neg QA el LA OLEV mEe S33k

o T

ulth
X 1
2l
rﬂ
il
2
w
ulth

AR wjd oo WE g T o s T grem WolA7IH, o3 o] HAS °of 100 I

S} OOLEV 9w ge] R A ol ojRo] mE gk F oj: shtE thE ghoE WolAz|m, olHd Mol
gL 7] AAE AFNF BEd vo] Y YYBh. o/14, A 2 WY WM FAASA EolA Ut
AT &ol4 ek AES FPRaA & 9 oW F8S 3, @Eow Al MBS FHT 9
£ ajdd o AP W WAL gt oA, WelR(150)% o 10074 FAAE TP Az
sow Arel 7ol W Al 2 A WWE wsts, A g F 7] A5 85 %) ol dPehs
AAARE A A 2 B8 ARE e, A 2 BE AR5 % olule] AAA AR) F AYsA @ )
2 : MAZ e, AuE QAA ulo] EE 0LV WEE) SRk 0LV B wea el
=

o

Hol§-(150) 7} OLEV wiElg] &&ats Wolal #Adel ois] Aisiada, WolH(150)= MEE A4 v
Fe OLEV ®iEle] §3zkS th2gko s WHold o OLEV ®iele] §3gkd sjdsls A4 = o= skt 4
o|AIZIty. 7be, OLEV ®ElE] &3k 0 x| 20 5 o= 3shvbe] A9 e 7= A= 7Hyehs
o] F-(150) = AeE AAA el g OLEV wiElg] &=Fgke] '15'Q A '0 ix] 20" 5 '15'& A
P OEGE o2 Wol A7) Aot
. Wo)E(150) 7} OLEV @ =X AFe] 4 AR A o Fo] w2 1S Woldts A ;Hgﬂ A%Dé]@]_;(]_ﬁy
(150)+= OLEV ©@d =M o] g AR A offo] wE s vhE go= WHold u 449 oXg &
o2 WolAZith. 7FE, OLEV T =i A9 331 A= wjd oo 2 g Aol “’]' o &
=

o

¢

<

I -

4>§i

E

ELCI
dom, AIaHEER OLEV 94 =4 Ao 54 A= wjdd of o EEPE w2 ol gk 2k A
74, WelR-(150)= AEE AAA el ke OLEV ¢ =4
A AORE 23 5 AR ofd o Rl mE s tE %k(O—>1, 1—>O)°i oA 4= 3l

[0
o
rr

2ot fu o fH

1=
[e]

—

42 X 8
e}
P

of\

_>Loir
oy fl ot (m
>>4

F-(160) &= Wol¥-(150)5 &3l ®leo] A7t 7] A4dw Mews Ay, we] Jrrst 7] A
ng L3 A9, Wol FHe AHE FTRIY. F, THE AHGF(160)F F 100712 Wo] HHE
o] x| x3tH OLEV wield] S33k¥ OLEV v =X Ao wd A= t'H“ AR A w2 grel
ol o7 FAAE A5, WolR(150)2 E3+ o] A ¥
A 52 A9 @Ale] Wo] AR xghE FMA (HEHE HEo=R

2
o

off 12 ot O my
& E

)
O
w© o
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HA AR ARZFQ70)e 7] AR FHAE o] for U Wo] Fro| E3hE OLEV wiE 2] &ZFgkat OLEV
d e g 3 AR o R mE ghs AAU(HA A2 dojE)or At =, A Hu A
AR(170)= °F 95 % oldew Wol Ayt FddA= B, ddHom 7] MAL M‘ﬁ(110) HAPE =
AN-(120), AEF(130), AR2=QWME(140) 2 WelR(150)9] 52 #gS AH BAE Wo] Fryt AhH o
2 A Ao yiksto], 95 4 o] FoR AT Wo] Aol ke OLEV Wi &gkt OLEV @ =4
el 34 Az v o el nhE ge HAE(HHS A=z volE)er AT 5 gl

E 2t B AN 0 g wdel WE HAe el dolH % W 49s] 98 wAmel,

229 A7) AEAe] FHHE A wEe g% £oel A7) AFAe] wdd glgHo FARNE 34 A
ole] HAel wjal Fhe FEe7] AF AAe Axel dold FF AX(100)7h FASE el e = 2

= 53 dYa=E s

Ao 1z dlolg FF &X(100)= OLEV el &2Fzka OLEV @Y =4 Ao 331 A= ujd ofFof u}
2 s AR 2 dAAE 7] AAE NeR AR 2] A ARE AAYI(S210). @Al S21000 A,
HAo] dx=e dolE FF AX(100)E FAAE oF 100719 MF=E A4 & Jdof WA oo G H =
AL ofyrh. A, HA 9dxal dgoly F& A (100)= AMAS APsA AASAY A1eRe 27 wm=
g o) A 4 ok

E AA100%E 7] A48 SA47 Ak WA 2008 Fal ARH A7) QAR
AEH(S220). 7H, AH9] Qe dlole F2 FA(100)E oF 10079 F4A 7
A3k Aok e Hgd S glow, o 10079 A Aol viE o 100719 g AnE WEY 5
ek, @, WA S220004 BAAe (o 13 gom, Aekye [£844 219 Puh. olu), A olxe
FAA0E BHUAF (52 205k 2e ARAL VEHNA R A9, AP SAA G A

_"

J

Aol 1z} dole F& AA(100)= @A 2105 T3 AEE 271 MA Aret oA S2208 S HAE

Mg AR Aol st oldsl Anel 275k] Aa ug YA GRS AYUTHs20). @ S04
Aol Qlzel volE F% AA(00E 27 AA Ar F AP Bl gl A 1 GAAE A¥s,
AEE A1 AAA 2o ug Are] 2Ase] Hax ulge 2t JAAE Aud Ha ove G gn
B YT 5 A4S Az deld 32 BAU0OE 2 A 0 F YA A QAL A L
QAAE et AR ol QGAA Azkel ng Awel wASt] F e AAA F Ak ge 2

L EI=R ﬂe Auem, Az v GAAES AMae B4 o) APE ArnE BEe Bz ue A
Ans Aga. A0, 96 Az dole 2 AA00E o 10048 %7 AN A F Ada T
Mol A A 1 FAAE Adatn, AdE T e QA zzte] wg Anel 2Ase] F sle QA
% Ax vge 2e @ e Jams s B4 o 1009 Faae oF 1009 FAAE Tdes Ha
g QA Aus 44T 4 Ao

¢

Aol dxe} doly F&F AX(100)E ©HA 230 T& AAE Hax vE dAAC] £3E OLEV ¢l w4
Aol FA HAE uAd oo i 3 F RS 2 20We I2 A0 HARE AAITH(S240). wHA] 52409
Al HA o] Qe diolE F& A (100)= HaA H-E G4A T dPSHA g o] AR A 2 dMAE A
Hatar, 3 go] AAA dE zhe] OLEV @Y = Ao 33 A2 vld AR wE 3t T dRE 22
g A2208 ARE AT S, HA A=t dHolH FF AA(100)F FHAi W& A AR 7474011
gk Al 1 W |G E B, %H | 5 7] AR gE ool sdste dAaATS AEe Al 1 3
ARE A, Al 1 g5 AR F A A F Y AAARL Al 2 GAAE Mk, T e A *‘:}&
Zrell OLEV @ w4 o] g7 A= wjd oFo] & gt & %‘%% AR ~oWE, AR20WE 7] AAE
Slpnks wHEgl A2 A~0W AHE A, d7d], A9 <zt HolE & FX(100)= <F 100719
AAE Eges Ha vl A HJrel Mz gk Al 1 Ay @ E wAeta, Ay 9y S 7] dAdE
(2 70 %) olWol SEEe AMANLS MEE A 1 FF ARES WAL, A 1 FF AR(E 70 % o)
WA 7 o] AAARJ] Al 2 AAAE AEE, F e A Fs ghell OLEV T =AM A 37 A
WA o fo] W i F AR(dAY, F WA ADHE YA 4 HA AaUE)S arsoHEE BAS o
50 Fefate] oF 100709 AMAE Eehe AR 20HW HRE LT 5 9ot

F

HU ofy JX,% juied
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A, HHol Qlxe} vlolE F& FX(100)= -+ 7ol A 2zt

A oo wE gt T WA HAE AAsh, A el et

22WH-(140)= Al 1 5 FR(F 70 % olH) T AFsHA | 7 Ao GRS 2zt
A el F4 AR ufd o w2 g T dgsi AadES AX(E)E AAs, A

2(ALHel & Fehe e AR~oWME 4 Qo).

o] o=} dolg F& AX(100)= AZ29H Aro]l ¥3¥ OLEV wje e &3ga 34 Az mjad o
o] & F o= FUES gE ez woldlk wWo] ARE AAYTT(S250). ©HA S2500014 H Ao g1z} b
Z A2 (100)= 9 92402 E3 AAE AR29W AR F AW A 3 dAHE Mesta, A 3
el 23 OLEV wiElE] &4tz 34 A2 mjd oo we 3 F o= s tE goz ®lolg

A el 3 A=
1= I = R
2349 OLEV ¢
A

OZi

=, HA9 A= dioly F& AX(100)+= WA S2408 S8 AAHE AR2ew Fre|] Z}zbe] digh Al 2 @
g E@WE Asta, A9 dW T 7] A" FE ol sigets dAARts AEd Al 2 #E ArEs A
stal, Al 2 2E AR T A" F Jhe] AMARtE Al 3 AMAR dEstar, AdedE AMA el 3
OLEV iEl2] &gkt OLEV @ =0 o] 31 Az vjd oo mi g & o= shs uE oz WolA
71, ol g Wo] A 7] A Slants wEd wo] A YA, o7, HHe) 1z dHoly F
= AA(100)= °F 100718 AMAIS sl Amson RO Ztzbel] Wigh Al 2 dF IS s,
dodd T 7] AAE FEF 5 %) ool sidehs dMAtke AEE Al 2 g HRE AYAsta, Al 2 2E
FE(F 5 % ool A FR) T AFHsHA § Jhe] AMANE A Az destar, deE GAA W

of 3%l OLEV vieg] &%F4t= OLEV @
o2 oA 7|H, o]fgk Wo] AL oFf

o
(e
fEOH X
tlo 2
0%
1o

g, wAl S250001 4 HA o] 1zt dHoly F& X (100)= Ad¥E AAA el £3E OLEV wiHe &2i4s
tEgte s Wold w OLEV wiE 2] &3Fgkell aldels A & o= shbe] Az WolAxitk. 7he, OLEV Hj
Hel §Fa 0 WA 20 T o= st Ao @ 7= Ao® JpAsks A9, HA O <z oy
= A (100)= AdEe A Well 3 OLEV wiEfe] &=Fghol '15'1 49 '0 WA 20" & '15'S AlSlF
tEskem WolA 7= Aol

S, v 250004 Mol Qlze} dlolE FE FH(100)% OLEV w2 w=d Abe] Fa M2 ud ofRe] ue
e T gow Wold W MAE odf F e gom wolAth b, OLEV ¢l wA Aol Fd Az
WA ool WE Fhe AIWNEWRZe] $m PEE 4 glon] MIuEMe OBV g wd e FH Hw
WA o] me e 0% ke 2 Aow et A%, HAe oua} dole FZ %X (100)%= A
A QA el 3 OLEV 99 w4 Ao AIWE F 5 owlA AIRE YA o4 wA) Aaned xaw
FA A7 oA ool WE e TE FH0-1, 1500 WolAY F 3l

Ao Qza} dolE 2% FA (1000 B4 $2508 Fa) ol Ansl 7] AW S A4HT, Wl A
W7l 7] AgE HAE ojow BAH A% wol Aue AYe FRFTHS0). @A S260014 HHe| lx

|
2k doly =& AA(100)+= °F 100709 o] AHE AT 5 wWo] Jro| Lok OLEV vl 2] &4kt OLEV
A e v AE i 1A Al mhE ghel MR oF 95 %ol dor A= A, WolR-(150)E

HA9 ¢z oy F& X (100)= 7] 24%¥ HAE o|Fow FUF Wo] AR EFHE OLEV HHEW
FEk OLEV v =4 Ao 3d A= wd offe wE s HA(HA

(S270). wHA] S270014 HZe] <oz dolE] F& A (100)= °oF 95 § oo & o] ﬂpg} “HX]b
B, AAA R @A S210 WA GAl S2609] & AAS AAH AdE Wol ARVF AAHoR FYd fﬂ Ao
date], 95 ¢ oo R FUF Wo| Awo] E3kE OLEV #iElg] &3ty OLEV & A Ao F3 HAE )
A oo W gs HAGoR AT & Sl

T 2004 @Al S210 WA @A S2708 =AA o Asls Aoz sAstal glov, ol B A4 Y&
APEE dAH e R RSk Aol wek AeRA, & AANCTE ke Ve RoklA B AAs 7kl At
| AN e A SN BloluA] = WelellA = 20 VAl =AE Jé‘ffM AdsAY W@
5210 W= w7l 8270 = shut ol el ©AE WHA o R A= Ao gsA 4 R wgstd 48 Jhe
& lelBR, & 2u AR AR I EE A oy

HU

il
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2 0 = 19 FE Zev. o7, 5 AR 35S A% JIgH B Alojse] AAE 4 Slv.

T4 B AN w2 27 A 2, a2xsen 2 WHolg Awsly] 93 g Zo|t).

& 49 (a)ol =AjE mps} o], HAe] <1z} doly F=F X (100)7F OLEV #iEfe] &gk} OLEV @ »=Ad
ol HAd AR v ool wE g AR e 94AE 7 AAE R AT 27 A HRE
A, o714, HA el =t doly & AA(100)= AMAIS of 10071 7iez 2Agd 5 o vh=
Al olell @AY= AL otk ., 7] AL AAF(110)= @AAE AAss s Agsiabd, #HAH
of =g} dlolg & FA(100)= AMAE dA-sHA dAsAY AHEAe] 22 e Wil &) 4T -

¥
ne

= 49 (@)l =AE GAA F OLEV wiEle] &3 255 74, OLEV g w4 e 34 A= mjd o
o W& gt o] E zhevh. dxidl, OLEV wiE g &2a2 0 WA 20 5 o= shvhe] Ao s 7
9o, OLEV ¥ =4 Ao Fd AR ufd oo mE g AauERFe 2 FiE £ . &,
OLEV ¥ w=Ao] oF 10709 NawE=R FEH 729, OLEV ¢ =X Ao 54 Az ufid ofid ue g
10718) oAz o]Fojd = 9 Aoltd, EIH, OLEV ¥ A Aol F4 Az mjd oo e e A
HEnD FAE 93 Fd Az Ax oo wal 0 BE 19 & 2t or)A, 34 MARdeE FAS
3k JIYE|H AolFo] AXdE 4 T}

3 A1 AYE A E B, dY 9y F 7]
g5 ARE NS, A 1 FF ABR(F 70 %
AAAE AEsta, F e GAA FE Tl
OLEV & v Ao Jd A2 mid oFd we 3t F 4dFxd, 7 HA A2HhE ux o

E)E az2228(% 49 (b)dl =A% ule} Zo] 0,0,0—1,1,1, 1,1,1—0,0,0)3h= FAHS oF 50 3
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gkl oF 100719 ANAE xFshe A=W ARE AT 5 2
(1000 A 1 25 AR(F 70 % o) F deA HAEg F 3t
do] Fd AR vl oo mE kT AP AaWES AX(WM)E AAs, AHE Ao
Ml AP @S AR2oHET 5 Q.

g, = 49 (0)F F8f Wl el dis) dgaiatd, HzA el dxet dolE FF 4 (100)= °F 100719 ¥
AAE Edets AR2H AW Zzbd o A 2 A duEs BAsta, dd 99 F 7] AAE FE(
5 %) ool siFshs AMATS AEe Al 2 BE ARG AL, Al 2 FE FHE(F 5 % o] AMA A
H) T =49 (c)9h 2ol AHsHA & e A el A el 23

[eZ]

=00 |
OLEV wiEl2] &=Fgkat OLEV & =41 Ze] 34 Az v offo] @ g & o= shs v& foz wolA
71H, olgfgh Weo] AL oF 1009 FPF Wo] ARE AYYFrt.

)11

, AAel A=) dlolE FF A (100)= Aulw A el EZshw OLEV wielg] &3S 2oz wol
o OLEV wiElg] &Zgtell dEsls A 5 o= shhe] A5=E wolAd = ovh. 71#, OLEV #igE] &%
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