L+ ¥| tewhaect y1I1dt

t?20dBROZIMr o8 ysPuwL 2w
Us?41 81 {248 [ AvIuvury Az2w

1AV Ot 12z1 B 6emr | Aoy

yodazRr}vuarsuwuesMest vtezdMzsBt f zuy 81 0Or2uvz BJmz /
tzjl1ddy dIRJzZM1 [28 22ZUu[1 8BZod

¥YCBE{ MUY 38 W] ZBS1d,8H9)58sY

BBELAZz1[B RAl ZMUAB
28 L A smOzZBY (yyUHd GIBIBuYBRYA 1L T} OA S e (
Y1JsryaBucezecfsy yoduhz uz0d0Y
yiJ srgzaemi fcfsy 3R2Zmrluy

wl 4P RHOT R0BQ UL ¥




L RM9 1} sGsq
1" > BE A w " HMHN' > ' h A _+"_'h >Sjs7 00
- Tl <" >h _h T YT LT R BE<T T AT TWIATh w8
¢<‘>h_‘¢" h «<h 1 " ¢ h° _" ,h A > A7 _"‘ ‘
h‘VI>WAV‘. hW""‘I ’,""IZ - hC'_"_/\W<|5‘
¢h\">,/\ Ch_h _'_i“h{“.:ﬁ“’h<t1’/\“,_*1>s B A
A ©h* _h ~h’ h-hA, >""hy> Y A h~Cs h _
T Thry gt e e
h“’"‘_‘(" Tl e Y W*B'_hvvj\sq:J\A.qh_‘)Z
B v h A <'h‘/\5_" ¢Ch' ¢ h h A Yo ’ ‘1‘5>/\" *h /\C_h‘_‘h_/\’hh<
_'_5 h‘_h ‘ h ‘_B'WTV‘/\ >w ' h ‘_h B "> B A D
M h - '~ 7~ Y ' h LA ~h ~h =~ h A, w , B V B
h_hJC"_'+"I h = _h “I>ij_""¢ﬂnl¢Hn,“"_jsh<:
B - h AY | ¥ I¢ __""IQ TIAE B! . B 1 * h Y “~h, I" 1>"w>‘hh_ h
B~ ' SB A B'Q“"hs_’h _h '<|5¢_"¢h “1">h_h
h.lv'hI(D o[" JBJV/\'I h‘_' ‘ h B~ ", w B > B
¢ h ¢ - B - . h o h “ B ‘ RY ™ A >t >ho
YooY A ‘ h hh “A™h 1 ¢ hw * ™ ‘t.‘/h ¢ h Vo oht sy ,
¢ h “h h* [ Tt Y o> 0 A T h Y T g S
1_" " <h > > v~ h‘_' >"/\_5<"‘:’"_'h“'>%s“w{\r
< O YL SA LA ¢ h h Ahy' " e .h AL DT "“’"I
5<h1“_""“_""”/\ <_5"‘_‘C""J’hl _"‘ ‘_h‘>",
< “ A ¢ _">h _h ' hRe@lTimePricingk " ' X ™A _ €407 7
Cht T Y Y sYe o wa ot As Matlab® MFazzylogic - A _h
Toolbox® h ° "‘h"h"y"’ A hh j h > ™¢h =% w7 ¢ h
* >~ B8 " h > >h h - B v" , " > h A ¢ h h A }

j h > > > T LB IPTCHw ADh D



Abstract :

Currently in 2020, worl&community is facing challenges that on way or
another has itself provoked. Climate change and the greenhouse effect are
directly related to an ever increasing level of gas pollutants produced in the
course of recklessly utilizing fossil fuels to cdlie global energy needs.

Even though the line of gument briefly taken up above should be
considered to be critical enough so as to make us search for alternative modes of
living friendlier to the environment and more compatible to the needs of tie,
the same end it is also decisive that the gldbakil fuel reserves have already
been significantly reduced and they are certainly going to run out at some point in
the next 100 years if current rate of consumption was to be maintained.

As a consguence, an endeavor to diminish dependence on conwoerati
types of combustibles is being currently carried through, part of which involves a
shift to the use of electrically powered vehicles. It is estimated that electric
vehicles will reach a 50% sharktloe global marketvithin the next twenty years
Thiswill significantly reshape electrical energy networks and will affect their way
of being designed and operated. Widespread use of battery charging points for
electric vehicles, a core issue to treattie course of thighesis will come up as
a signifcant factor of these changes.

In this context, a battery charging station with a capacity to serve electric
vehicles at the same time has been modelled and different alternatives have
been investigadd so as to regulate the battery charging processurhsa way as
to minimize operational costs for this station, making use of the advantages
inherent in fuzzy logic and Real Time Pricing. Matlab and Fuzzy Logic Toolbox
have been chosen to model and silate the examined systemAn account of
basic benefi, constraintconditions and concluding considerations will be given,
based on the results obtainely the simulation ofa realistic electric vehicle
charging station
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(Plug-in) hybrid electric
vehicle (HEV/PHEV)

Extended-range electric
vehicle (EREV)

Battery electric vehicle
(BEV)

Fuel-cell electric vehicle
(FCEV)

. Trans-

Tankf - N
! | mission|
| Electric
ICE : T motor
Gene- Power
t elec

rator !

I. (opt.)

Plug-in|

. Trans-

Tank - o
i mission

| Electric
ICE i motor
Gene-
rator

! tronics
. Energy
| battery

Trans-
mission
Electric
motor
Power
elec-
tronics
Energy
battery

Plug-in
charger

Trans-
mission
Electric
motor
Power
electronics
Power
battery
BOP

Fuel cell
stack

Tank

|:| ICE powertrain

741 Transmission

[ ] Electric powerirain

- Battery

Il Fue! cell powertrain

Characteristics

L?st Czou8

= Parallel hybrid = Series hybrid = Purely electric drive = Series configuration of
configuration of electric configuration of electric = Large battery capacity, fuel cell system and
and ICE drive; optional and ICE drive lithium-ion technology electric drive
with plug-in (PHEV) = Sometimes smaller = Short to medium range = Fuel cell stack based on
= ICE is primary mover of battery capacity than = Only charging of battery polymer electrolyte
the vehicle with support BEW from the grid while membrane technology
from small electric motor = Medium range electric stationary = Hydrogen tank pressure
= Small battery charged by driving typically
the ICE = Vehicle can be plugged- 350 bar or 700 bar
= Fully electric driving only in to charge from the grid = Maedium to high range
at low speed for smaller = Small ICE-based
generator for larger
range as compared to
BEV (range extender)
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VehiclesFCEV :

Hydrogen
tank

FUEL CELL
CAR

Batteries

Power electronics

Membrane
Cathode Electro engine
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Fuel Tank

\\1)
W,
W -

Fuel Tank Necvl

..‘“\\mmu,,,“
) ¥

i Electricity
[ Fuel

i Propulsion Combustion Engine

Electric Engine
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U 23.1y vl ¥ r-huvxiLeadAcid) :

cathode (+):
lead grid lled
with PbO,

anode (—):
lead grid lled
with spongy
lead

electrolyte:
solution of
sulfuric acid
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Positive
electrode

Insulating
washer

Graphite
cathode

NH,Cl
ZnCl,,
MnQO; paste
Porous
separator
anode
Wrapper
Negative
electrode
n' < 7enhyh * oo _h ot hsgoR0p 0 oh A
h h "w.s A hs < hw, ~ >8 1 h <« B! - S A
wBle [T ¢, T T<s T Aawe > h om0 s
h > > B ¥ 181 Y A S 5 N TN Y
B h ' [4]'¢"14Vh‘ " s YY ABC " s h h A
* ¢ h >B 1 h <V ¢ [3]’ " s hl'><B'J C."h‘ _Ch/\"__’h' ‘_'h _‘
¢ h > B h « <« 8 BCTh' ¢ 7~ h" w "h "BA "> B ATBE [SA

20



U 233h1 J Ry 9gmzyxrzz ! NMH): j

Nickel Metal Hydride (NiMH) Battery
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SEPARATOR

CATHODE (+)

ALUMINIUM CURRENT
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ELECTRON
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258K )] 3BY ¥buzzylfogc) & Matlab Fuzzy Logic toolbox :
U 251aA1 3BY Yvur [B

Acddera <> EAAsPn akpiBelag

Precision and Significance in the Real World I

A 1500 kg mass | | ‘
is approaching
vour head at

Precision Significance

n' ¢ 10APrecision and Significan[as]
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U 2.5.2Matlab Fuzzy Logidoolbox

Fuzzy Logic Designer

Membership

Rule Editor Function Editor

[ ==

Inference

Read-only
tools

Rule Viewer Surface Viewer
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2.6 Real Time Electricity Pricing :

How energy rates can change

throughout the day
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