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Abstract: Smart grid system is increasingly recognized as the solution to the energy crisis due to the Great
East Japan Earthquake disaster and global warming as well. In the concept of smart grid, energy storage
technologies are important and it can be a great help for electric-load leveling. We have focused on Electric
Vehicles(EV) that has preceding technologies and in the previous study, we have proposed an EV Infras-
tructure System that exchanges and charges EV’s batteries in order to spread EV. In this paper, we will
plan a new EV infrastructure system that will provide electricity(battery) to the users in electricity supply
area which will level the electricity-load by the concept of smart grid. We will discuss optimum numbers
of EV infrastructure system, optimum place of EV infrastructure system in the electricity supply area, and
optimum basic structure of EV infrastructure system.
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Fig. 1 Basic structure of EV infrastrucutre system
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LE BTV p; TH D20, q BRIz E To
FEREX d(g,pi) THD. UMK s OUE% dx,dy & Th
WX, MUK s O — 0 DBl MR & C O HE~Fhf
tIFROAXTREND.

t=d(q,pi)f(z,y)dxdy (A.3)

Mig% p; DR/ A G V; 180D 22— W O Folt Biliisk &
TOMREBEE T, 1%, V; NORM/INIR OREEREZ & Labt
NEEVWDOT, KOLEHIT7kD.

Vi
T, = // V@i — 22+ W — v)2f (@, y)dady  (AA)

Higk S 12V D e — VOt Bilisk £ TOREREE T &
SERREE M IXENERROK LD,

n Vi
T = V(@i = )2 + (yi — y)*f (x,y)dzd
;1[/ yi—y y)dxdy

(A.5)

T
M = N (A.6)
PR NIZ—ETh b0, FHHHE M %&K/IMb
THZ LI T 2 h/MET 22 & ERFETHDH. HBIE
BET X, nEOERORE (21,y1), -, (Tn,yn) DEEI
E—BMIICEEDTD, 21,y1, Tn,yYn PEEE LT
DEIHITETS.

T:F(xlvyla"'amnvyn) (A?)

T IR n (B O RERR 2N > 5 S5 A O YRR & f /M
6@&%&5%!1, ﬂ (A7) %%/J\&Té (xla y1)7 T (xruyn)
ERODLMEE 2D, L (AS) THRTILNTE .

n

minz //V\/(xl — )2+ (y; —y)? f(z,y)dzdy

e
TP i=1

(i=1,---,n)A.8)
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K (A8) TR v /A K& W= Bl E R O b IEAR
ERDETNALTHY, 2 —WEE f(r,y) ZHEYITRET
HZLT, EVALYTITVAT AREMRA e EfEix D
BlEMR 2R 2R 2 LR TE 5.

A2 NyTY—XP|RAT— 3>

ZITHE, EVA YT IV RT ADMERD—ETHDH Ny
TR AT— 3 COBAET S [10].

EV CEERZ ETT 51201, Ny T U —LRERAA
7T EWETDHITT, Ny T V=& o THIERL FEHE
\EITIRRER DX T HIEE BT HMNER D D, ¥ —T
LARE, NoTV—RWAT—a DRy NT—T %
BLCZOYYa—variERfdTs. Ny 7 -
AT — g TMAINZR Ry b s VAT AT, HEELZ
Ny T V=% LNED LR, TEED Ny 7V —&mH),
KEL, £/, AT —va VK ETXTOEV A7 LE
BINTEAY TV —ZEIHELNDLLOIL, Yy FT—
JEEHLTND.

RE =T VA RE, EVERY TV —RWAT— 3w
DA EFERT D720, ABHFEA—I— L L TIEE
EEDTND., =Py, PERGRHR LR XT - &
AT LW, EV TEY Y TARET - Ry 7 A, BERE—
Z—BIOEEANy 7Y =B N0, BEE
A= —XHEH R A ARICEE T2 2 LR TE 3.
Eerdp TR =8 (AR O/ T Y —RHERO T
Bl SN D720, EOBELBMELS 2o THRIEN L3 < 72
v, BNONR Y r— 0 T OFMERET. i EoFR
WA T, FREESCTVIEIC Ny TV —%fET 52
Llizky, MEREKILIh, ATy AaEAELRL
TAHZENRTEA.

RE—T VA ZADNy TV —RWAT— 3 T, R
FAN=BEV Z L — IR ANTRIT, AT —Vay
WERTOEEERIB S, EVRI Ly —{Zif-> Tl
e, EVOTROBEBRET T v b7+ —L0B Ry T
U—OTFICBE, AT 4 —OEDEVEFL, i LIEE
ZRRBL TNy TV =239, HELLAy T U —3
NN E SN, BENBIebivs. Ny 7 =504
NI EVITIETZNVEEINTZ NNy T U= ER->TE TR
DT END. 2Oy T =W e XL, VY
AB v RTORKMMED LEMBRTET L, EED, 74
N KL EV SRR DB 720

A3 BEHSMW

BIERINRD 2 RO (Ho) (120D & &, MR
% f(x)

f(@) = kAo ™M+ (1 — k)Ag0™ (A.9)

b, L= UH RPlEETHY, ROLDITAD.
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[Lh“_ﬁ%@h
k= 5 (A.10)
A =260, Ao = 2(1 — k)X (A.11)



