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Elektrikli arac tipleri

Elektrikli arac tipleri

BEV PHEV HEV
Battery Electric Plug-in Hybrid Hybrid Electric

Vehicle Electric Vehicle Vehicle

S

= %100 elektrikli / = Sarj edilebilir = Sarj edilemez
Sarj edilebilir = igten yanmali motor ve sarj = igten yanmali motor

= Elektrikli motor ve istasyonu ile bataryayi bataryayi doldurur
bataryaya sahiptir doldurulabilir

= Renault Zoe, = Volvo XC40-60 = Toyota Corolla Hybrid

Porche Taycan

(HEV) (PHEV) (BEV)

Plug-in Hybrid Electric
Vehicle

* 3arj * Sarj * Sarj
edilemez! edilebilir £4 edilebilir

Hybrid Electric Vehicle Battery Electric Vehicle




EV Sarj Yontemleri:
Kablolu-Kablosuz (Wireless)-Batarya Degistirme
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Baltery Swapping

Conductive Charging , :
AC/DC Inductive Charging

Static/Dynamic



EV Sarj Yontemler:
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Elektrikli Araclarin Sarj Yontemleri

AC (Alternatif Akim) DC (.Doéru Akim)
SARJ ISTASYONLARI SARJ ISTASYONLARI
!
AC DC
charging PR Sl R e— charging
station station
Work, Home EV charging station
prvate/ publc outiers
Arag Pilleri
AC/DC DC (Dogru Akim) ile
Déniistirici sarj olur.

AC SARJ ICIN ONEMLI



ELEKTRIKLiI ARAG iC YAPISI
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YOKSEX GERILIM
BATARYA GRUBY

Elektrikli Cer Motoru

Gl Elektronifi Kontroldrh

DC/DC Konverter

Termik Sistem (Sofutucu)

Cokis Glicl Batarya Takimi
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AC&DC Sarj soketleri

Elektrik motoru

HV Termal yénetim

Klima kompresorii

Elektrikli motoru & invertér

R -4
Batarya, BMS, Batarya Termal Sistem = 3
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Sarj Soketleri
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EV Sarj SUreleri

Ortalama sarj sureleri

Ortalama sarj sureleri

Arac Arac tipi Sarn Aka Konvertor DC $an DC DC DC DC
markasi protokola kapasitesi kapasitesi kapasitesi 30kwW 60kW 120kW 150kW
(kWh) (kW) (kW)
Renault %100 2.5 <1,5
Zoe 50 Elektrikli ALpeCS 22 i = saat saat e i ) )
1 (=)
Eobe A2 %100 = ' Ac.ccs 42,2 11 49 4 saat 2 =t s : 2
Elektrikli saat saat
Tesla % 100 P <1,5 40 30
Model 3 Elektrikli e = LA R e saat saat dakika dakika )
Porche %100 10 >3 >1.5 <1 40 30
Taycan Elektnikh DG, LS 93.% LI <20 saat saat saat saat dakika dakika
o > B
X ' & bc
> kKapasite

AC akim ile sarj suresi hesaplama :
DC akim ile sarj suresi hesaplama :



Tesla Model Y Long Range Dual Motor

75.0 kWh*
Useable Battery
Charging
Home / Destination

Charge Port

Port Location

Charge Power

Charge Time (0->435 km)

Charge Speed

Type 2

Left Side - Rear
11 kW AC
8h15m

54 km/h

Available since February 20

435km*

Real Ran

L]
4]

Fast Charging

Fastcharge Port

FC Port Location

Fastcharge Power (max)
Fastcharge Time (44->348 km)

Fastcharge Speed

172 Wh/km*

Efficiency

CCS

Left Side - Rear
250 kW DC
27 min

670 km/h

arj Sureleri

Charging Point

Wall Plug (2.3 kW)
1-phase 16A (3.7 kW)
1-phase 32A (7.4 kW)
3-phase 16A (11 kW)

3-phase 32A (22 kW)

Max. Power
230V / 1x10A
230V / 1x16A
230V / 1x32A
400V / 3x16A

400V / 3x16A

1 = Limited by on-board charger, vehicle cannot charge faster.

Charging Point

CCS (50 kW DC)

Supercharger v2 Shared (75 kW DC)
Supercharger v2 (150 kW DC)

CCS (175 kw DC)

Supercharger v3 (250 kW DC)

CCS (350 kw DC)

1 = Limited by charging capabilities of vehicle

s

Autocharge: allow

Actual charging rates may differ from data shown due to factors like outside temperature, state of the battery and driv

Type 2 (Mennekes - IEC 62196)

A o5

50 kw

75 kW

1
1

250 kW t

50 kw
75 kW

50 kw

This vehicle supports Autocharge

for a vehicle to initiate charging automatically on supported CCS charge points.

Power
2.3 kW
3.7 kW
74 kW

11 kW
11 kW

Combined Charging System (CCS Combo 2)

y N

Max. Power

Time
38h30m
24 hours
12 hours
8h15m
8h15m
Avg. Power Time
45 kW + 74 min
65 KW + 51 min
100 kW T 33 min
110kW 1 30 min
124 KW T 27 min
124 KW T 27 min

ing style.

Ss

Rate
11km/h
18 km/h
36 km/h
53 km/h

53 km/h

Rate
240 km/h
350 km/h
550 km/h
600 km/h
670 km/h
670 km/h



Renault Megane E-Tech EV60 220hp Available since April 2022 S a rj S u re I e r|

! ! — Type 2 (Mennekes - IEC 62196)

e

-

Charging Point Max. Power Power Time

Wall Plug (2.3 kW) 230V / 1x10A 2.3 kW 30h45m
g )
230V / 1x16A 3.7 kW 19h15m
230V / 1x32A 7.4k oh45m
100\ / 1 7 LA 20 A
400V / 3x16A 1l 6h30m
400V / 3x32A 22kW t 3h15m
ehicle cannot charge faster

158 Wh/km

Efficiency

@ 60.0 kWh 380km
Useable Battery Real Range

Charging

Charging Point Max. Power Avg. Power Time
Home / Destination Fast Charging

CCS (50 kW DC) 50 kw 47 kW T 56 min
Charge Port Type2 Fastcharge Port G | cessokwo) 129 kW t 88 kW t 30 min
Port Location Right Side - Front FC Port Location Right Side - Front
Charge Power 22 kW AC Fastcharge Power (max) 129 kw DC
Charge Time (0->380 km) 3h15m Fastcharge Time (38->304 km) 30 min

110 km/h

Rate
280 km/h

530 km/h

. ®
: | | N - Y
Charge Speed 110 km/h Fastcharge Speed 530 km/h = /
7



Opel Mokka-e

Available since November 2021

Sarj Sureleri

Type 2 (Mennekes - [EC 62196)

A o5

Charging Point Max. Power Power Time Rate
Wall Plug (2.3 kW) 230V / 1x10A 2.3 kw 13 hours 13 km/h
1-phase 16A (3.7 kW) 230V / 1x16A 3.7 kW 8 hours 21 km/h
1-phase 32A (7.4 kW) 230V / 1x2%A 6.6 kW 4h30m 37 km/h
3-phase 16A (11 kW) 230V / 1x16A 3.7 kW T 8 hours 21 km/h
3-phase 32A (22 kW) 230V/ 1x29A 6.6 kW 4h30m 37 km/h
1 = Limited by on-board charger, vehicle cannot charge faster.
3 Combined Charging System (CCS Combo 2) *
==l el
L
46.3kWh 260 km* 178 Wh/km *
Useable Battery Real Range Efficiency
Charging
Charging Point Max. Power Avg. Power Time Rate
Home / Destination Fast Charging s s - , e s : " :
CCS(50kw DC) 34 kW t 29kW t 38 min 180 km/h

Charge Port
Port Location

Charge Power

Charge Time (0->260 km)

Charge Speed

Type 2

Left Side - Rear
74 KW AC
7h30m

35 km/h

Fastcharge Port

FC Port Location

Fastcharge Power (max)
Fastcharge Time (26->208 km)

Fastcharge Speed

CCS

Left Side - Rear
101 kW DC
26 min

420 km/h

=P
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Tesla Model 3
57.5 kWh useable battery™

Avzilable since September 2023

Renault Megane E-Tech EV60 220hp

=1 Sarj Maliyetleri

Efficiency™ astcharge 100 TopSpeed Range  Efficienc Fastcharge
27 i 200 k/h - n - 1c0 cn
37 Wh/x 00 km 4sec  160km/h )km 158 Wh/km  530km/h

{ Citroene-C3

Tesla Model Y

57.5 kWh useable battery™

Avzilable since November 2022

Renault Zoe ZE5S0 R110
52 kWh useable battery

Awvailable since November

0-100

Available since June 2023

Mercedes EQS 450 4MATIC
108.4 KWh useable battery

0-100 TopSpeed Range sl el 0-100 TopSpeed Range™ Efficiency™  Fastcharge
o S AL 114sec 135km/h  315km 2y I e N "
6%sec  217km/h 350km » 2 S56sec  210km/h  610km 178 Wh/km 910 km/h

44 kWh useable battery

R G W T T o T V|
EXpected 1ro vigy 2U<Z4

Dacia Spring Electric 45
25 kWh useable battery™

Avzilable since July 2022

BMW iX xDrive50

105.2 KWh useable battery

Avzilable since November 2021

0-100* ap Sne Ra - AR = % A amn - o = = = Caid
0-100" TopSpeed Range 0-100 TopSpeed Range 0-100 TopSpeed Range Efficiency Fastcharge
110sec  135km/h  250km e e y : " N ; e ARG fa

e 19.1sec  125km/h 165 km 46sec  200km/h 505km 208 Wh/km 680 km

MG MG4 Electric 64 kWh
61.7 kWh useable battery
Available since October 2022

0-100 opSpeed  Range

79sec  160km/h  360km 171 Wh/km

BMW iX1 xDrive30
647 kWh useable battery

Avzilable since November 2022

Volvo EX30 Single Motor ER
64 kKWh useable battery

Available since June 2023

Hyundai Kona Electric 64 kWh
64 kWh useable battery

Available since June 2021

MG ZS EV Long Range

Tesla Model Y Long Range Dual Motor

75 kWh useable battery™

68.3 kWh useable battery
Avai i N 2021 Available since February 2022
Available since November 2021 s Available since February 2022

0-100 TopSpeed Range® Efficiency™ Fastcharge

A 100

0-100 TopSpeed Range Efficiency Fastchargs

50cec 217 km/h Aclem 172 Wh/km &70km/h
8.4sec 175 km/h 370km  185Wh/km 420 km/h 50sec 217 km/t 435 km 172 Wh/k 6/0km

Ortalama 130-210wh/km kabul edersek ;
Evde Sarj ortalama 170wh x 2,25TL = 0,38 tI/km

- Ofis/Fabrika Sarj ortalama 170kwh x 4,5TL = 0,765 tl/km
- Halka acik Ticari AC Sarj 170wh x 7TL = 1,19 tl/km

Halka acgik Ticari DC Sarj 170wh x 8TL = 1,36 tlI/km

*Araca, suruse ve istasyona bagli degisken

\ ®
0-100 TopSpeed Range® Efficiency™ Fastcharge - P <\' l')w E R
79sec  167km/h  395km  162Wh/km  370km/h -



ELEKTRIKLI ARAC SARJ ISTASYONLARI

AC istasyonlar 3,7-7,4-11-22 KW

-IEC 61851-1 standart mevcut.

-TYPE 2 konnektor

-Kolay kullanim - Kolay montaj

-IP54 dayaniklilik

-Kablolu veya Soketli segenekli

-CE belgeli

-Ev tipi RFID kart ve tak/calistir segenekli

-Ticari tip OCPP 1,6 haberlesmeli ve WiFI-GSM-ETHERNET

Uzerinden takip.

DC istasyonlar 60-90-120-180 KW

-IEC 61851-21 standart mevcut.

-CCS2 tip konnektor

-Kolay kullanim - Kolay montaj

-IP54 dayanikhilik

-CE belgeli

-Kablolu gift ¢ikigh

-RFID kart , tak/calistir, OCPP 1,6 secenekli ve WIiFi-GSM-

ETHERNET Uzerinden takip.

-Modyiler Yapili 30kw modiiller ile
-Yik paylasimli

HOME MODEL AC
ARAG SAR] CIHAZLARI

HOME MODEL AC
EV CHARGER

3,7-22kW

BUSINESS MODEL AC
ARAC SAR] CIHAZLARI

BUSINESS MODEL
ACEV CHARGER

3,7-22kW

COMMERCIAL DUO MODEL
AC ARAC SAR] CIHAZLARI

COMMERCIAL DUO MODEL
ACEV CHARGER

2x22kW

GENI$ EKRAN AC
ARAC SAR] CIHAZLARI

AC EV CHARGERS
with ADVERTISEMENT
DISPLAY

2x22 kW AC

GENI$ EKRAN DC
ARAC $AR] CIHAZLARI
DC EV CHARGERS
with ADVERTISEMENT
DISPLAY

60-300 kW DC

DC HIZLI
ARAC SAR] CIHAZLARI
DC FAST EV CHARGER

60-300kW



GUNUMUDE TERCIH EDILEN GUNES ENERJI SISTEMLER]

1- ARAZI/CATI ON-GRID GES

En standart ve guncel santral sistemlerindendir. Lisansli satisa yonelik veya lisanssiz tiketime
mahsuplastirma amacli kurulurlar.




BIFACIAL SOLAR PANEL

Bifacial Solar Panel

Bifacial

solar cells
s
\ P
7

Glass 7 / Transparent
7 Backsheet
7

Reflected light
absorbed by back of
panel and turned
into electricity

Monofacial Solar Panel

Monofacial

\:Olor cells

Reflected light
bounced off
back of panel

BiFacial

CAM-CAM

Frame
Glass

Encapsulant
Solar Cells

k. = Encapsulant
: 3 Backsheet
= ‘ Junction Box

Standart

6n arc cam

ara malzeme

solar hiicre mono PERC (Bifacial opsiyon)
ara malzeme

arka cam

3 elektrik kutusu + Potting IP67



KIREMIT SOLAR PANEL




2- TARIMSAL SULAMA GES

Panel voltaj Giretimi ile pompa sirtcusu
calisir ve pompa ile kuyudaki su sulamada
kullanihr.




3- YUZER GES SISTEMI

-Yizer GES sistemi Baraj/Gol vb. yerlerde
kurulur.

-Enerji Gretimi ile beraber buharlagmayi
azaltmaktadir.

-Yabanci Ulkelerde bircok kurulu sistem
var iken ulkemizde yeni bir sistemdir.
-Sualti zeminine gore konstriksiyon
sistemi ve tasarimi degismektedir.




GES Fizibilite
Hazirhk
-Sistem arazi Uzerine kurulacak ise arazinin CED
raporu alinmasi gerekir.
-Zemin/Cati statik etidi yapilmalidir. Buna goére
konstriksiyon secilir.

-Tiketime endeksli tGretilmesi planlanan gucin
belirlenmesi.

Tasarim

-ilk olarak bina/arazi uydu lizerinden yapisal
olarak cizilir.

-Panel, inverter secimi yapilir.

-Cati/Arazi Uzerinde golgeleme yapacak unsurlar
belirlenir. Bu alanlara GES uygulanmaz.

Fizibilite Sonuclari

-Yapilan tasarim ve konuma gore program
hesaplamalari yapar ve fizibilite raporu olarak
cikti sonucu verir.

-Bu raporlardan aylik/yillik bazda Gretim
ongorusu ,panel/inverter detaylari, Golgelenme
ve verim gibi bircok sonuca varilir.




ORTA OLCEKLI ESS
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PV power generation

ORTA OLCEKLI (50-300 kWh) DEPOLAMA

- PV girigli All IN ONE sistemler

- PV/Sebeke girisi ile kesintisiz gli¢ sistemi saglar.

-Otomasyon sistemi ile standart yuk — kritik yiik ayrimi yapabilir.
- Uzaktan izleme sistemli



MOBIL ESS

DC/DC
(Optional)

: (B

DC/AC Static switch

ENERGY STORAGE SYS'M
wr

MOBIL (50-300 kWh) DEPOLAMA

- PV girigli All IN ONE sistemler
- PV/Sebeke girisi ile kesintisiz gli¢ sistemi saglar.
-Mobilize sistem ile entegre.



ARAC SARJ ISTASYONU-GES-DEPOLAMA

Ges-EV-Depolama Avantajlari

-Kesintisiz Enerji saglar.

-Gunes enerjisi Ucretsizdir.
-Sebeke gliclinin Ustline ¢ikilabilir.
-Sebekeye yik olmaz.

-Enerji akisinin optimizasyonu.
-Gergek cevreci araclar.




ARAC SARJ ISTASYONU-GES-DEPOLAMA

Mobil Enerji Depolama Sistemi

-Bataryalar sebeke veya solar sistem ile doldurulur.
-Mobil bir Elektrikli Arac Sarj Istasyonu.
-Acil durum yol yardimu.




Mikro Sebeke (MICRO GRID)

Mikro Sebeke Calisma Mantigi

Enerji Dagitim

Uretilen enerji, mikro sebekenin
icindeki elektrik agiyla dagitihr.

1

Enerji Uretimi

Mikro sebeke, yenilenebilir enerji
kaynaklarinin Grettigi elektrigi
kullanir.

Enerji Tuketimi

Tuketim ihtiyaclari dogrultusunda
enerji, mikro sebekenin icindeki
tuketicilere iletilir.

Mikro sebeke, klglik bir alanda enerji Giretiminin, dagitiminin ve
tuketiminin gerceklestirildigi yerel bir elektrik sistemi. Bu sistem,
yenilenebilir enerji kaynaklariyla entegre olarak c¢alisabilir.

Depolama sistemleri, mikro sebekenin enerji talebini karsilamak
icin kullanilabilir. Ayrica, fazla Uretilen enerjinin depolanmasini
saglayarak sebeke stabilitesine katkida bulunur.



AC veya DC Mikro Sebeke (MICRO GRID)

very low voltage for high-power applications
u 9 P i DG appropiate voltage for high-power applications
400 V (AC) DC
- . T e.g. 700/+ 700 V (DC)
AC pc /| 2
— PV DC PV
AC 1 DC DC o o
- Nt e AC
AC ol =l v BESS e rss
DC — — 4+

Utilities Utilities
(Ac ‘! - | ‘g [ a EV Charging DC a EV Charging
DC "

GES-Depolama-EV gibi kaynaklar DC kaynaklardir. Mikro sebekede her bir sistem
icin ayri donusturicu kullanmak sistem igindeki igihtiyag guict arttirir ve
verimliligi dasarur.

Bu sistemler i¢in komplike DC mikro sebeke sistemi kurulabilir.



W

. Almanya’c

. YOnetilebi

Elektrikli Arac Sarj

istasyonlarinin sebekeye etkileri

Elektrik sebeke kapasitesi ve asiri yuklenmeler,
Enerji kalitesi problemleri ve harmonikler

Kesintiler ve arizalar,

elektrkli o
beklenme

a yapilan bir arastirmaya gore tim araclarin
masi halinde elektrik talebinde %15 lik bir artis

cetdir. Esnek yuk yonetimi gerekli olacaktir.

ir dagitik Gretimin yayinlastirilmasi gerekli



Akilli Sebeke Uygulamalar

Elektrikli aracg sarj istasyonlarinin guc ve enerji sinirlamalari

V2G ile puant yulklerin aractan beslenmesi, sebekeye elektrik
satisi muimkun hale gelecektir.

Yikin az oldugu saatlerde sarj icin musterilerin tesvik edilmesi
mumkun

Enerji depolama sistemleri ve yenilenebilir enerji teknolojileri ile
entegrasyon,

Her ara¢ ayni anda sarj edilmememli sarj yonetimi gerekli,



Araclar icin akill sarj cesitleri

V1G = Tek yonliu kontrolli sarj V2H/B = Aractan eve/binaya
Araclar ve sarj istasyonu sarj araclar eve ek guc kaynagi gorevi
oranini belirler goralr

V2G = Aractan sebekeye
Akilli sebeke araclarin sarjini kontrol eder ve
fazla elektrigi sebekeye geri gonderir



V2H: Vehicle to Home, Aractan Eve

-O:- How V2H bidirectional charging works (+ Backup power)

Backup box
Solar Inverter Loads (Grid isolation)
-4
# = * - ‘
|-
The CT meter measures
AC the energy flow to and

EV with V2H from the electricity grid *

. Bidirectional
. EV Charger J
o

(Inverter)

* Excess solar energy is used to charge the EV, while any
grid draw is offset by energy discharged from the EV

J/




V2L: Vehicle to Load, Aractan Yuke
-O: Vehicle-to-load - V2L

&3 . | | :

Loads

Q ﬁ -CAC— g P E\F;eg:a:?;er
- @®




Li-ion Ozellikleri

Fig. 2.6 Half-cell potentials 5.0
of active material in Li-ion - 45 =
battery S NMC. NCA
T 4.0 — ;.*1411\4117()4f
] 35— hLlCOOz -
s <+—LiFePO,
:. 3.0 —
S5
820}
O . .
g = ‘lesol2
B 1.0 .
Z Si
—= 05—
T 0.0 }— €==Graphite




Lityum Batarya Turler:

B Table 7.10 Redox potentials and maximum usable specific capacity for several applicable active materials

Active material Potential Maximum usable specific capacity Comments

vs. Li/Li* [V] [A h/kg]
Li, CoO, 3.9 130-150 x:0.5-1
LiNi;_,_»Mn,Cop, O, ~ 3.8 150-190 E.g.a =0.33,b = 0.33
LiNipgC0g.15Alp0sO2, 3.8 ~ 190
LiFePO4 34 150-160
Li,Mn;Oy4 4.1 100-120 x:0-1
Graphite 0.05-0.3 Theor. 372 Neg. electrode
LisTisOq5 1.55 ~ 150 Neg. electrode



Lityum Batarya Malzeme Kompozisyonu

Lithium-ion battery
Battery type and material composition

NMC 111 NMC 442

mmmm Cobalt mmssm Manganese mmmmm Nickel mmmmm Lithium msssm Iron ] Phosphate 7 Aluminium

The figure shows metal content (in weight percent) only, no oxygen content.
The oxygen content ranges from 33 to 41 weight percent, depending on the cathode active material.



Li lon Sarj Desarj Egriler

B Fig. 7.45 Charge-
discharge curves for
various active material
systems with LiMn;O4
(LMO), LiFePOg4 (LFP),
Li(Ni,Co,Al)O; (NCA),
Li(Ni,Mn,Co)O; (NMCQ),
carbon (C), and
LizTisOq, (LTO)

Cell voltage VinV

LFP/C

NMC/LTO

* A

| | | | |
0 0,2 04 0,6 08 1,0

Normalized capacity C



Sicaklik Etkisi

B Fig. 7.54 Discharg-
ing characteristics of

a lithium ion cell (high-
energy cell) compared
to temperature (CCCV
charging): current rate
1C, up to 4.2 V; CCdis-
charging: 2.75V, DOD
100%

Voltage inV

45 -

45°C

20 °C

2

20

T T T
40 60 80

Normalized Capacity in %

T
100

1

120



