S
ey
£ i,

.a.ﬂm.,.uﬁ

T




AuENAsUMALUIEEIAR | N1sBBNLUULANTSARAYEATIY ST nEUA
waslniy
FUTURE CENTER PROJECT : THE DESIGN AND INSTALLATION OF EV -
CHARGING STATION

1ne
AT suUSuuv
algany ARAIuLY
sssuilng INTINBSASUN

o &

= =
55713 wauIdus

= &5 = ar - o &
Vygyrinusiiludunilsvesmsfnmnamangastiyaniaanssumansiudin
a1v3riaanssuluin anzddInssumans
aavumalulagwszeaundningummsalansel

Un15@nun 2556



FUTURE CENTER PROJECT :
THE DESIGN AND INSTALLATION OF EV- CHARGING STATION

JADTAWAT  THANAPRECHANAN
NATTACHAN DUSITANON
THAMMANIT . CHAKKIATTHANA
TEERAWAT HOMWICHIEN

THIS THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENT
FOR THE BACHELOR DEGREE IN ELECTRICAL ENGINEERING
DEPARTMENT OF ELECTRICAL ENGINEERING FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2013



Un1sAnen 2556

AUSWAUNALTIULIDEUNAR : n1seenuUULANSARRsEN Tl fasneud
nasulnia
FUTURE CENTER PROJECT : THE DESIGN AND INSTALLATION OF EV-
CHARGING STATION

Toe

LNdan suUSyruun

ar ¢
Ny AANUUN
s55uNNY INTABIATUN
= (Y3 ¢ a
55795 waNIus

¢l
2719158NUS NN

HA.AT. 978 Yundulm



UsyariinusUnisfine 2556
anuirniaanssulni
ANZAAINTIUAENS dortumalulagnszasundinaummsaiansels

- a & =
1599 NNTPRNUUUKALNISAAAIENTTI T LWHA

al -]

L4
HIANI
v

1, wiw wadand - suuSwadu
2.8 giganu aaauum
3. w1 555uTRY  INTLNBSASU

4, un 5533 oy Wdusg

el
............................................................. 27197158NUSnw

(uA.A3. 918 vugdulul )



w o
AUINAIUNALULIBOUAR:
ANSPRALUY Way Anfsaaniiundasasunnassulni

W lwadd  sudivduy
Wiy aigany Adnuuni
W1e 555008 Insiiesisun
e 5535 NoOUNTES
wet. 95,978 wundulm estiuinm
UnasAnwn 2556
UNANED
Vsyapimifatuihiiavedainistiassaniiiunsasoeuindanulnin AU
wireumaunuiitaautn TagAnsnnaluladififunsaenaeiosiasoouindaanulnih
sefuransaliin mssenuuvanifiviiesn veslasems Future Center Project , N3l
goansliflasenis Future Center Project anunsaisawaasaulniiidnersaluaniiivde
sl Tneldnassulwihonn uvaswasaunauwunig 9 1a
Feaprdorfasandeelwihdldgnesntuuniteiunmsinuddumsuian
wialihdnn lnefiunfefilunislindinumadeniunisdundsulnidms vanni
gsasawiall Teeldszuundinuliihannuase ied seuundeaulniihanas tasssuundaanu
Iihanintuuvdsdendnuliidmsvaainiowiilaondiulnitmgnildnen
wasulanuaseiing uardisvuundenuliireinandudiuasy dwussuulindrsesns
Tszuundaamulndinnu uasdaillwiiinnisiwihussumadussuudsasaaoionanw
vossvuulwiwesaminsouviad



FUTURE CENTER PROJECT :
THE DESIGN AND INSTALLATION OF EV-CHARGING STATION

Mr. JADTAWAT  THANAPRECHANAN

Mr. NATTACHAN  DUSITANON

Mr. THAMMANIT ~ CHAKKIATTHANA

Mr. TEERAWAT HOMWICHIEN

Asst.Prof. Dr.Chai Chompooinwai Supervisor
Year 2012

ABSTRACT
This thesis proposed a Design and installation charging station in Future Center

project. By studying the level of charging ev car ,in side electric vehicles and how to
install in charging station for the case that aim to maximize profit , survive and

economize of Future Center project itself.

This building is also design for study and research for many systems and have an
alternative energy such as using solar electricity generating system, electricity energy
system from wind and hydroelectricity energy system. The main-electricity energy for
this building came from solar. Electricity enerey from wind is-the supplement and the
hydroelectricity energy is to reserve for this building. There is a metropolitan electricity

authority of Thailand’s system is for the last reserve.
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Tdurdsiniirdrseslunsarglitusaluih Tulasenis Future Center

2. Whlaszuuvesanilunsasaluidn (Charging Station) uag salwin
(Electric Vehicle) teflazanunsmiluliaiauazviliiinussavEnmesdign
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4. annsneenwuussuvanitsasaliiinCharging Station) WialviAn
Uszavisnmgaiiamlunissaeliiusoliin(Electric Vehicte)



o
unn 2
ad o 9
mqvgmnﬂ'wm
2.1 so8uANaIUInAN
sogualnin (EV) ladinsldesassudussinnduaunielu unvgldndanu
I wvuluseuunistue@eu dwmsusasusndaaulnii wuu EV (Electric Vehicles) tu
a' « L% o @ s o “ :J @t 4‘ & v v ar
wsssudvzgnoeneenlUlnglviuewesinih mdsdugs vinwin duirfeudent dewda
- v =i L3 s d 15 2/ [} u‘:r 1 4‘ o 4:‘ 2
30 4 a0 unu (lunsdives LEAF Wusosuswuutundaudavtnwingy ) duiaimasnasly
Tunstueiiousaous nAe Tl daus dudehlisesdl wumwed susluvg Tumsiiulwih
wlidwiuldddlviiuneweslumyudaseeud uenainil MIAIVANTALUA NIWIWNEY LAy
dw v v v ' P a P P '
szuuusn Adeaslyszuulivr huntie efinuse@nsain uazaausaudoamiuaielu
v d ﬂ'l 1 @l I L2 dv I s 2
szuuadlilaunniige duiniuin nnsvuulusnaud ssfiuegiussuulniihaig
U7 2.1 uamsbiaudsaaUnenssaiunuuatuvessasudiniiiinisly
wiigmuauiviuiisuls (Adaptive Control Unit: ACU) ®agnaanwuulag Hybrid

Electric Vehicle Technologies (HEVT)

Uil 2.1 antlasnsmmidunutadvressaudlnih
lusfinnismunuszuunisiuindeuvessalwihgnasrstunnujduiussewinamizsauay
uannseiind (Electronic Control Unit: ECU) v8983AUs2NausNe 9 183 Powertrain nagws
YINMsMIVANABNSININIARAeRmsTindeIvNITEIITTaRIRUsSENBUS 9 Va9
Powertrain HunageInInIsAeansvessruy Jayarnnisdearsiiazdliimieaiuey
wéndindulasidunisiivanzailuguuuuresniseenddimuaunisuiuiasusuvesiy
tadudmiuedessudvsuiandusunigly uarmssenmdsmunuussdadmivuewmes
v m.i'mmuauu:uuﬁsqLﬁuﬁmmmgnﬁ’ﬂm“whtﬁﬂTﬁLﬁmUss?m%quqqﬂﬁ'uamazms%‘u

- - ¥ = = ' n’.‘r -4 ]
daulaNIzlE NAREN Ry uanmnﬁwmamuqu



ar 1 v e [} ¥ o o [ -4
sananlagnesnuuulvlinsunindyarauuvaynsuwagyinnsddyginiseniivsnzan
Tnomsuiuusisdoygamdnilétu doduvememunuuuuiuduifelianngn
@ o - @t - - 1 o = s °
YSuwasuladiaanmenistuedsuilasuly wazldauisasmidumsiumsuidivany
[ v o o v - ] 1 4 s J v
dryeyreumdauiu viliszansnmveassosudlnihlifsgagedn missmuaunusuasuls
(ACU) Fagneenuuulay HEVT THheesiaiavieuszamivien (Artificial Neural Network) T
a a o - - N & o
mainUsEdvSnweassosudluannenistumdouiilusgadlusnsiulaentsi ACU
@t § 77 @ d L A o -y L
annsaduitvanmensturdounasusuiasuruiunmsailiunisees ACU Tivunzaufiu
anmzdu nIswIeTeYsTa sz lnTuteyalutagiunasanaiayyinnisAan
Usravsnmuessaeusimudeyaty 31nuu ACU Taexdiundsuvuiunsadumsiielnle
UszAvSnmeanan asAUszneauves Powertrain dviusagusiniime uawnesindmiu
Tuimdieu, gunsalvieddidnnseinddmiumunuuesimesiviy, gunsaludawuseiulvih
nszuanse, gunsainianudasliinssuaaduiayiiinssuanseldaasianis, gunsaina
4 - L A at - A v
i, WUPABS, STULUSNSIANISHUMAET, miiudszguuuiiayianuisafiudseqlgs
1IN9), TETUUMSAUSNBINAIUIUUNEY, SEUUUINTINAITHANIY, wayniaeriiay
avuayu
2.1.1 Uszlawwaesnaudndeanulni
‘él = 1 at d 8 1 v
Useinmuassaauan wiilidudislunistuedautuaiinsouwuaniolu 4
$ 4
Useiny asil
1. Hybrid Electric Vehicles
I - o wo o L = \ s v oas - o .
snvudAvsztanidvitaulaslfisiu@emadunisarendsnuliduessanuis
3 J o - = s i d 1 v
I mfuesasrulinlwiiserdandinulwidisldlunisesanuamasuazselwlty
wawesini uasuawaslniresiliumdmirondsulunistuirdew fassuulniinughe
ar ‘J 5 11 ar Il.‘l 1 ﬁ’:' ot a’ d 1 1]
Tumstumdeunuiidesing sxuuatnesndssevaugviniy wasluprsiuiedeudiulng)
VI DUNUILYIVUATUNIRIMAYDINES
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4. Battery electric vehicles
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Plug-in hybrid EV
Plug-in hybrid EV Auto range extender 100% Electric Vehicle

on Electricity:
Not applicable:
Electricity is just @ support.
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Miles Annual Average Annual Cents
3181 per Fuel fuel fuel fuel per
ilad ‘year efficiency use price cost mile
a5 L Gas 12,000 30 miles 400 - $3.50/gal $1,400 11.5¢
OLNEY per gallon | gallons
EV 12,000 4 miles 3,000 10¢/kWh  $300 2.5¢
_ . perkWh -~ kWhs GRS
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AN 58 EV ylinsaie
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M99 2.1 (Fid) mMsUseuliisuseming Gasoline Vehicle MU Electric Vehicle

2.3 Nissan Leaf

soeuda] (EV Car ) luniladeinentinusiantiloi snsudtiadu anW ( Nissan

Leaf )undunsaldnw sodudanursodisudefuunassnsle 2 uvas fe

- szuulnlenw§ads ( Home Charging ) : Wlaslve 220 V seldinansn 16 -
gtluadu 110 V 9¢ltioan 8 Halus

- aniAIny1$9 ( Quick-charge station ) : ¥159luWUU Quick Charge A7
nmsideudanitniuiaideuilsgne aeldnaniies 30 uil aunszualnia wadu 80
=l
WesiduivaInINUUARDS




2.3.1 999 Inlet v84 Nissan Leaf sos3ulniilsfeanauuu ( Charge Level 2
, DC Fast Charge) Tngilagheaziliuuuu DC druisrnazilunuy Level 2

o < . P
UM 2.3 wsulviwessaeusindsaulnih

2.3 2 aaluanausunalwyhongluse

JU# 2.4 mslrivenaniunsaiysatiminiuamesiaauadln 3 adsieasy

2.3 3¥nsitoudo 13alu Level 2

o - 4 falad @& @t W
E‘U‘VI 2.5 LAAINIILYDUADINLUADI NUAIUIU
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2.3.4 ns9elvveas Nissan Leaf lnsauisaidisusanuinuieyinnisang

Tunseignidulsl

CEnn 2 Sl e PERE L o2

d o i A o 13 J 1 1 1
JUM 2.6 UanIn sV INTBLURNET L LEAF fvhwifiuunasdagineae

NUELNG) :

1. mavsunidadu lefllasinissunuy Leaf-To-Home #8 speusuuausalu
wvaseag tunsaneludruindsnulnihldiiewes menisdsdiensywaniaiig
Aafineaunn 120 VA SEUUAIUANWELIY viiiaennd Waled ( Power

Control System )
2. msrsameliiou ( Home Charging ) Wissannisyaiauuuaingais (Quick

Charging) Feilnasinangnisldnurssiunmeiiounssiiargnisldnuduaiussuiu

10 Wasidusnaenagnisidsananialisn 910 Y

2.3.5 lasedananiulu Nissan Leaf

POWER INVERTER
AND TRANSFORMER

‘ BATTERY CHARGER

CONNECTOR BOX

LITHIUM-ION
BATTERY

ELECTRIC MOTOR
AND REDUCER

LEAF

ﬂl v £ = LY - =
JU# 2.7 Iassadnanielusngudiiadu G ( Nissan leaf )
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a
mu'LuanssnaumngUw 27

- napsmRuLUNMBS ( Connector Box ) : @wnsasursanassulanuuvasdngl 3
uwasiinaalitesu

- woweslwi ( Electric Motor And Reducer ) : High-Response Synchronous AC
Motor §u EM61
fdsgean 80 Alatnd u3e 109 usuh (PS) fisaudeus 2,730 - 9,800 saU/AN
wsalngegn 280 TduwmT w3 28.6 NN.-u. fisoudaud 0 - 2,730 soU/uUfl

- Buneweiuazviiauual ( Power Inverter And Transformer ) : vhwtinfiuUassesu
usauliildausedngimne fuwummes

- wunwed ( Batteries )+ Laminated Lithium-ion wWuuu1e 48 Module 192 \wad
(Module a¢ 4(%ad) vun 360V indsaulé 24 kWh (Rlatms/4dqTuq)

- uUMABIYIIReS ( Battery Charger )+ fulssiulnihiutasinduniawmesin
wasssuliSeuiedenondsuliildtussaunmedsnd

2.3.6 mstlaatumsdnaaes Usnlwiuy Quick Charge (Wndautledne) ns
ponuuy 3svtned ilalastumsdniss oteidhiluzunmi fadu ynsududesson
50 wandovrdalvinatuds saeuen Aerlifitamings Wdes sewirawasolvinansans
Wy

=

a9z ansEIEaan AT VanHIY

’ s ad
TEINNTEUTIL UIATAN

¥
= [

P~ (Y] - 1 v .
JU# 2.8 uanamsvesn1saneesiiesnnuifiganiasnugie ( Quick Charge )
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2.4 Electritic Vehicle & Battery

15

soeuAndsaulni VUIAUUAADS sruEnaTale
Lithium ion battery
155 km
16 kWh
Lithium ion battery
122 km
23 kWh
Lithium-ion battery
160 km
22 kWh
Lithium-ion battery
85 km
12 kWh
Toyota IQ

= = a4 v gL 4 a
A15797 2.2 UIRLUALIDILAT SEBEN NI lAYRISnEUALAAz YTn



soeuanasnulndn PUALURLADS svagyaisle
Lithium ion battery
155 km
16 kWh
Lithium ion battery
130 km
21kWh
Lithium ion battery
116 km

Nissan leaf

24-KWh

A5 MN 2.2 () VUIARURRETHhaL SEuE I lAYB DU UA ARSI

2.5 UsLnnnisunsa

2.6.1 AC Normal Charger ( Level 1)

NISTITAMUUET Aan1suFaniluiuunIsensanuusay Falasaideuiilamiununesneng

AD NSTSAINTIAIUINDY 6-8 Falald Falwusedy WU 120 V 15 A wieesanndiidslunisg

Useglnihoue 3 Aladed visewhiualdlulrdhumludues

2.6.2 AC Normal Charger ( Level 2)

a [ | i 2 & o
YUE 240 V 32 A "Uﬁl‘ﬂﬂ‘utﬂ%a‘ﬂ’ﬁ’ﬁfﬂ 6.6 — 9.6 kW N5U13LUANINUILIN

nsvsadunees melunan 3 $ilus, Faazdesiuegiumuiousns 4 waz gunsel

159159 dMSULUALABT A8
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2.6.2 Level 3 Fast Charging

msvsaUssavil Idaaensaiies 30 wit Taefimddunsyseginihoun
50 Aladnd wilumuussafu sudndudeunnnindnde slunsliruuansiean
Unfdntiosfiefinsuuauiuu Fast Charge , Rapid Charge uag Quick Charge @4
California Air Resources Board (ARB), Tu 58 Zero Emissions Vehicle (ZEV) ¥84W3nt00
Ilrdsluuiusunsy Fadpanistunmsmiauuu Fast Charge Miaan 10 wiilunsvinlvise
anwnsadulule 100 lud

Tuguit 2.9 uamaanisvihaluluvue Fast Charging Taglutausn ( Ly
80% wBINIMUUARBII0EU ) spvhanumuulinsruagasiusislonuguuaineiia 80%
YBIMLUUAABIT00UA IFSBerTTTrannsruaaaopquasI UL UULT ALY Wil
fitetestuaudsmevesuuaneisneud 3¢ludas 80% - 100% YoIAIUUUAADITY
nsviaululvan Fast Charging agUsegnladann Safievlduseqinaufisue 80%

M15¥753UUY fast charee 1usalviihassosil Battery State Of Charge
(SOC) w38 Swauuuaiiinnnda 50 Wesdudlumsmia adiusn wavadiiiaaniuasdosiiny
aifenndn 50 Wosdud uaziifduransznusovnssuialafifdmnlunismniauy
590157

u, i, SoC

SoC=80%

i= const u = const
I/ 0

3U# 2.10 msvhawlulvun Fast Charging

AUNINITUITLELLIAUNTTEIS Lae

p o SOCsfar!,i oy
TN fmak P
hi

C

SoC s

=1 &
JUN 2.10 duMTIE8EaINTT
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A8 ANUIUUALABITNYUR

¢ < ¢
SoCstart, Ai® Wedlduanuquumneisneus ( 80% )

- T da <
SoCstor) fip Wasidudanuguunmeinindelusasus

PcH,

Teh,l

o Mdslniildensa

Ao sveznanildlunismia

Tngaumstianedanainunanumeiginisies “An Ultrafast EV Charging

Station Demonstrator” H. Hoimoja , A. Rufer , G. Dziechciaruk , and A. Vezzini

LEVEL Charging Time | Power Supply Voltage Max Current
1 AC Charging 16= 20 Hr 1.8 kw 120.VAC 15A
2 AC Charging 4-8Hr 6.6 -9.6 KW | 208 - 240 VAC 32 A
3 DC Charging 20 -30 Min 60 kW 500.VDC 125 A

A15190 2.3 WiBuirun1sese 3 SEdy
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3.1 Flow Chart n15¥11974

START

Wsnsnwn: Charger

N v 4
Clgper Eaton Leviton Schneider

r—
Future
Center

’

ee

O :
J/ "L v
ABE Aeroviron
kit Schneider
-
welisavi s
Future P
Center
] N~ d !
TN

<
A

wonuusruelei

U 3.1 unufanisvinau (Flow Chart)
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3.2 ﬁuﬁum Solar Cell

= & ol
FUN 3.2 nuvilig Solar Cell nelu Future Center
MNFUNNITNaasBIlasINSIsetaviinisneas1sludluuesens Future

d‘l’ l=‘ ot 1 =g dd‘l’ i = 3 I o P
Center LAEZNUVNARDINEIIUINNTLLEDUN DU muwuﬁlumimmmLLm'[seij%aa"Lummuw

$1iie Felaudsivuilunshediledwadi sondy

1. fuiiuianmdsnuey Future Center ASBUARNALTIZ0x19 m’ Fanaia
seannsnfadaledieadilemamdnyszanm 39 kw

2. udiuianmes Workshop & Warehouse ATBUPRNNT 20x12
m’ Gapaiieransennnataiiuad At nanUssana 22 kW uay
Ruiivemdmaiugense iy 2 dn ﬂiUUﬂquﬁuﬁ 5.5x13 m’ uay
5.5%25m BapesiarantsoAnsleanvaa A S wanstann 18.6
KW s niswanan 2 vdnmdaadiu 40.6 kw

3. Mufivdnuvdeiaiu ﬂsaUﬂquﬁuﬁ 88x1.6 m’ #IAAInvzaIse
Pagalgangadlilddmanyszann 20 KW

3.3 Power Curve & Load Curve Tu Future Center
100 - —————

80 - /\
Y
e \

Load (kW)
20 s s power solar(kW)
0 T T T T T T T T | T T T T T T T | g TN G | T 1 1
P PP o° 63 @ e° o° o° c>°
e D A, A q,
Q&,\;&w@b@%@ S 0’ & Qro &
NS »‘* Gl '

gﬂﬁ 3.3 Power Curve & Load Curve Tu Future Center



3.4 gunsailasiu
3.4.1. Level 2 208 VAC w30 240 VAC 40Amp Breaker
34.2 DCEC
AmSumNABINTS 30 KW
- 208 VAC/3-Phase , 4-wire (3-Hot, GND) , 125 Amp Breaker
- 480 VAC/3-Phase , 4-wire (3-Hot, GND) , 60 Amp Breaker

AMSUMIUABINIST 60 kW
- 480 VAC/3-Phase , 4-wire (3-Hot, GND) , 125 Amp Breaker

3.5 1IMTFIUAMUUABAAL YD ILATONYIST

- ’lmqnm%wﬁmfu%ﬁ Ground Fault Circuit interrupt ( GFCl ) e
Uoariudunsreanliia (Electric shock)

_isesrdvarliifinissnelwlaqiedudnda Connector vanaiosnsa lalld
\Wousaiiu Socket YessnBUADENgNFBILAL ML

- fisvuy T Interlocking Hardware gnfinnsts vihlWlaianunsodvanseenls

A -

: ' 1=
Tuvzuszqluuazidledingy Disconnect aepen wlifilnimasniiany? Connector 101

d1eCharge
| e | | P ¢ 0 o ¢
= IUBUNISLYRUADTENIN Connector UDILARIUITY NU Socket VBITOUURN

1 v q' I es o et d 4‘ o
pgvINEANLD IATBTRdwiygaludvisamevantiiwwnnssuaiisvihinsyseq

e s -

wazMInIEaNd QInINaUIBLAR AN aLTUN IS

=
3.6 YauansiIauliisuiAsadyia
' | P - ¢ ) = | s el ol v oo
AouiilsnazidenipsasrfnssotEnyTITlutiagTuldividvluuieiduy

vV =

i ¢ ) - i X
ANAnLATEIYNSaTIRlALAUTEN ABB, Aerovironment, Clipper Creek; Eaton, Leviton,

U

y | g v - v o - - = v
Schneider e liirenaunisiaanistdinmsiawelSeuisunsesrnsadasilaweniduass
S¥UUAB AC LEVEL 2 way DCFC aalang1ei 3.1 0avni1s1ean 3.2
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M5IsuieunuanURAIesn s AC LEVEL 2

- ¢ - a a v oo, v
JULATDIU59 IaUTIN syuulniyh AD Jof/UBide
208V to Wansasilal
240V - 40 ansovanlale
- = =l
Amps, single @eLlaIINAU
oo 4 ' )
wialulad 1 | phase 2 wire | 60 Hz limssfiusyuu
with ground Tlutssine
vy 9199aald
inverter
208V to LAS09N50U
240V = 40 annsotunlula
“ Amps, 50760 GHRYRRDREY
wialulagn 2 | o
single phase Hz syuulniniings
2 wire with Auszuulniilu
ground Usuelng
P30agnfarill
208V to % ,,
aansaviunlale
2460V - 40 4 4
W@eLH B9 INAUD
A\ ] Amps, &
wielulagn 3 | 1y 60 Hz lunssusyuy
singLe ase
5 _ - _ I luszine
2 'wire'with e e
vy 9199vnaaly
ground )
inverter
wipanniasil
208V to i e
aunsovulale
240V - 30 o o
= W@eiaRInAUD
ekl S5 y o«
welulagn 4 | : ph 60 Hz liinsefiuszuu
sineLe ase
= _ e ; T luyseine
2 wire with W e
Tne 91v9zmpald
ground :
inverter

< wa o
A19191 3.1 MaTeuiisuanantmrsesnsa AC LEVEL 2
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massuisuRnauUReTe$e DC

JUATDINIT FouSem szyuulnd Jof/UBide
50 KW di & s a‘i‘
LASDIT5AR
3 phase, 400 3 Yo
A anunsnunun ey
waluladn 1 7T ssuulnihludseine
2 L% 5 =
Inelaae wsesy
PF > 98% -
LL53AY 400 VAC
= e
A5B9S ARIT L
T aunsoununlenu
syuulnthluyssinea
e Phase AC, D 5
weluladi 2 nelalae wszsu
64A max 3 >
WS99 480 VAC 157
PF >.95 9% o W e
fostivislowlaslunis
WUBISEAUWIIAU
\A3nsniasilyl
aunseranleiu
seuulnvilulsymne
50kw 240V,

Quick W Crarger

PP
waluladn 3

3-phase 140 A

Inelaae wsgsu

W399 240 VAC 157

poadindioudaslunis
LUR9TEAULTIAU

c‘ < arey, | &
A13190 3.2 MsIsuiisuuanRaseswsa DC

24



3.7 msAang Charging Station
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Million barrels per day

Transportation
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}
M
0 |

1975 1980 985 1990 1995 2000 2005
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How it Works Today | Proposed Process
DC to AC to DC Conversion DC to DC Conversion
Total System Loss = >10% | Total System Loss = »5%

Solar Panels Solar Panels

Kngy Volts OC X nly VOlts DC
DCto AC ‘ DC o DC
(Part of SolarSystem) | /=< (ICF Technology)
5% Conversion't.oss 2% Conversion Loss
2404 Voils AC Y. Voits DC
Electric AC into EV Electric DC into EV
Vehicle Vehicle
AC to DC
(VWithin Vehicle)
5% ConversionLoss
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4.1 msden Charger
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ABB, Clipper Creek, Leviton, Ford , Toyota, Schneider, Eaton LiﬂlﬁﬁﬂﬁaﬁaﬁQﬁﬂﬂmﬂﬁa

b,

Aufuressruy eszuulniluthuisduiuu 240 VAC 50 Hz 5a3sldidenudemil
wanATIIsRnseuiusTuU I ldaglutuis FeezannsnandlisneEosgunsal
gaq Allumsusussuusuumaraudadld

4.1.1 n15idan Chareer AC Level 2

widdenveameluladi 2 Suinaiesnianmanuivnanigowini e
annsaldszuulwing 50 wae 60 Hz Saudwmduarlivinadesmsailslussuulnihass
svuu et osseReudoaldaglunasie inverter iflaudassyuunud dau
w1 Tiisdonasiluun 2087240 VAC 30A

3V 4.1 wialuladii 2



Datasheet

Description

30 A a8 A 70 A

Incoming Voltage

208/240 VAC 120 VAC*
Line 1, Line 2, Earth Ground

Input Frequency

50/60Hz

Incoming Amperage

40 A 60 A 90 A

Output Voltage Same as Incoming
Output Frequency Same as Incoming
Output Amperage -
S 30 A 48 A 70A
Max Continuous
Interlocked Power
Yes

QOutput

Overcurrent Rating

Output Amperage + 5%

Ground Fault
Interruption

20mA

(UL2231-1/UL2231-2 Personnel Protection)

Automatic Reset after
Nuisance Trip Feature

DIP 'switch selectable Enable/Disable (default Enabled)

Randomized Restart
On Power Failure
(delay before charging
resurmes after a
power failure)

Yes

Mechanical
Operations

10,000 cycles (EV Connector, replaceable)

100,000 cycles (Contactor, replaceable)

Incoming Field
Electrical Service
Terminal Block
Torque in in-lb (Nm)

22:1=26.6 (2.5 - 3)

Incoming Modbus
Connections Terminal
Block Torque in in-lb

(Nm)

44-53(5-.6)

< v = el
A3197 4.1 Teya mAluladi 2
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a ¢
4.1.2 \@anA38991539 DC
& v -l - w v ) ¢ -
\Wuguennealuladin 1 Fepsatusyuuliludnis Fganiafivuia 400
VAC +/- 10% @aluuSenduaziinislaussaulndrilinsaiuszuvludladnevinliisdeadsy

1 ¥ &‘ L d a a a
ﬂ’ﬂf{i’ﬂq U‘LUH'I‘S‘HB‘WME] LUaUNaUIUTEAULTINY

3UT 4.2 walulad 1 (DC)

Yoyaye wAlulagh 1 ( DC)

Environmental Data

Ingression protection P54
Temperature range - Operation 02€- 40 °C
Temperature range - Storage 40°€C -~ 70'C
Humidity 20% - 95% RH - non-condensing
Altitude 2000 m max.

o 2 v =l
A9 4.2 Teyanuanweniaveavaluladgi 1 ( DC )




Electrical Data

Supply voltage 3 phase, 400 VAC: PE, L1, L2, L3
Maximum power dissipation 60 kVA
Power factor > 98%
Input over-current protection Integrated
Maximum input current 100

Input voltage range

400 VAC +/- 10%

Standby power consumption

Idle: 100 VA (nominal)
Climate control: 1000 VA (max)

Nominal current

80 A

Max current

85A.- 90 A (without LTO)
90 A - 95 A (with LTO)

Earth Leakage Current

DC 1.0.mA
AC 30.0 mA (RCD integrated)

Efficiency

90% (worst case)
92% (average, while charging 50 kW)

DC plug type

JEVS G105

DC connection standard

CHAdeMO compliant

1319 4.3 Joyaduliialuladd 1 (0C)

Mechanical Data

Dimensions (H x'W x D)

1200 mm x 960 mm x 600 mm

Weight

400 kg

Volume

1.095 m3

Dimensions including packaging
(HXW x D)

2100 mm %1200 mm x 800 mm

Weight including packaging 438 kg
Weight concrete base 670 ke
Mechanical impact protection IKO8

Housing

Stainless steel 430

A1514991 4.4 Uoyaru Mechanic weluladd 1 (DC)
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4.2 maiuszuulnin
4.2.1 szuulwihweamaluladil 2 ( AC level 2) uazgunsaitlaaiiy

Upstream Suggested Suggested
Suggested _ 2
Stype Nameplate Breaker : Wire Type Wire Temp
: Wire Gauge :
Size Rating
SBR B 30A 40A 8 AWG Copper 75 degree C
M319 4.5 gUnsnitiosiunas Charger AC Level 2
2480V
Sonh Electric Vehicle
Charging Station
N A
™
— | f2a0W | . N
Over Current Protection
—HiE
P sm AC
Ground I———~ Q ) i

U 4.3 seuulwihueamaluladdl 2 (AC level 2)

4.2.2 syuulihues weluladi 1 ¢oc)

RS | PASES
. e % IP+PE o 3
E »
“Fi \ - 1o = = 2l
B oA oRr {?—' r T orronaL:
| | OVERVOLTAGE PROTECTION
(R s | CLASS 142
3P | |
A | TOBE DETERMINED BY
OFTIONAL: v _ _ 1 _ _ _' CUSTOMER AND E-CONTRACTOR
RESIDUAL CURRENT OPERATED |

CIRCUIT-BREAKER 30 OR 300mA | o

TO BE DETERMINED BY :
CUSTOMER AND E-CONTRACTOR

[ —

R |
I
!
|
|




4.3 mMseanuwuuszuunduaznisdnassantunsal

Tunsisazeanuuussuulwiiuarnissiassaniunisaily Future center
IHisFommdsnuiisdedd waziwiisutu Power Curve & Load Curve Tu Future
Center ieflaziiilugnsesnuuy

4.3.1 A mdsnuiidesld

nnmMsfinwuarsunuteyasasudiwihlunaategiuuasiiniainey
iAedulusunan Viliislddeasuidesuunmedsausuasndsmuildlunmstundousooud
sosroee Snvadaiinisdsiatessormslasadglunsiumaantiundaminede
wowinidoyawmdiulluniseenwuusiely

mniislsindeyasinsafildlutiagtuds Chevrolet Volt, Nissan Leaf,
Mitsubishi Imiev 8 nDUALTIUAISATN

TneslaUsvanmsgaennild lunasdiumsantuindaumdeyszanu 50
Km Saefiaeldwdsenu Yssanas 10 kw

A5 AN AN SYIS TS LE SN IRAS UL ATDUATDIY1S D

13059 AC o R wisnild | nhaddaedesnde | namnde
Level 2 : (kWh) (kw) (h)
30-A A dE5e 25 5.2 45 min
(2 pole 40-A 50 10.4 X 90 min
breaker,240-V) 100 20.7 3 h

o ¢ -
NN 4.6 HANITTIITAUTLEEN uamuwmjauﬂsawﬁﬂ

4.3.2 hdayannwasnuiindnlduasndamiideddudingwm
ar 1 . -I ¥ - -g
vwdsudlennuadeduvad way Wanvese1a1s Harelsesntuan

a4 : >
naeAns M LBTILeDNLUUSEULLDY Charging Station
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100 -
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80 -
70 / \
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40 s | 02 d (KW)
30 el = poOWer solar(kW)
20 7 R ) —
10 +
0 L] T 1] T 1 T T T 1 1 T T 1
@ @ 0° @ 0° & @ 0° . P
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E‘Uﬁ 4.5 Power Curve uay Load Curve

FINNSINIAANALAI A9uA 8.00 - 15:00 eLNA1NURNLRILTE YA
- ol I a w = ¢ o ~ ) P -
intu Fanndeyaluuniindy indemniansnaulaseiiegaaiguuuy fis AC Charger level 2
s gy w
way DCFC &algnaeany

LEVEL Charging Time | Power Supply Voltage Max Current
2 AC Charging 4 -8Hr 6.9 -9.6 KW | 208 - 240 VAC 32 A
DC Charging 15 -30 Min 50 kW 500 VDC 125 A

- a -
P3N 4.7 suandsnuiidlueiesnnda

vn'imswmm'sma;tﬂﬂ dnseslinassuainuasleaidiead anwsasalu
Yo7 azannsaildlinan faus 10.00 - 15.00 MEIINTUTIANSARINEIILINMNT
Ianlguny Aemausivnan 15.00 - 24.00 uaz 0.00 = 10.00 dwiuAC level 2

[ dl‘ 4 s d 1 (L 2 L2 1 = (-3

we by DCFC iasannasnununnnesdleaawadniazluiisans v
Tvsasmandssruannmsiniunldnasn

Tunsmsaslainassanunisainziiadulunsaygiang) Wenazauise

= « 2 d’ « ai ] [ ]

2ONLUY amumsﬂﬂﬂsauﬂquu.azwﬂ’mauuu'immanﬂimﬂa'lmmu.maannju 5 979 1o
- [ - ° v al ¥ P o
BUNUADULYT FINTLSTIANUIULASEEEM N LaRAsN LT IUNSIHUaNILNaE Useuiu
10 KWH feaglgiianluszuunisansauuu AC LEVEL 2 Usyanad 1.5-2 9214 du DCFC
Useanas 15-30 Ui
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mslgnuanfivsaisdasnuufanuy AC Level 2 waz DCFC Tu Future

Center 9zaunsnsessusalnildogadsy 54 fu Wuwuu AC Level 2 = 12 Ay Wiuuuy
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Charge port door IR

Grille: Unigue solid upper and lower with active aero shutters n n

Mirrors: Power-adjustable, manual-folding, body-color

Spoiler: Rear with integrated LED center high-mounted stoplamp e '
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m m jr OATANA

= *‘;"'*ﬁf . g

€~ WMOWGY .. }L 2) JL SBER 44
Manmum om ) <KW (bhp)rpm .. 2 4-;5 49 (66)/2500-8000
Maximumtorque. .~ Nm (Ibf)frpm >Z*;;="5:=-“if" T 180(133)/0-2000

Charging voltage e 4 3 g ¥ W
THEe oMY NN \9984 ma’\"%

Total voltage / 0V

Total energy —— 16KWh

Charging time

Domesticsupply™ Full charge Approx. 7 hours (at 220-240V, 13A)

Hapid Chasger SO% chage Abpex. 30 Eiuins (3.3 Jhiide 200 Saan
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POWER INVERTER
AND TRANSFORMER

BATTERY CHARGER

CONNECTOR BOX

LITHIUM-ION

ELECTRIC MOTOR BATTERY
AND REDUCER

LLEAF
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» 80 kW AC synchronous electric motor

+ 24 kWh lRthium-ion (Liion) battery
* Zero Emissions Vehicle (ZEV)

SV | '-a‘r

+ 6.6 KW Snbagird cha

ag,a,;

+ CARWINGS®: allowing
connection to vehicle”

* Heated front and rear seats
* Heated leather-wrapped steenng wheel

patic Temperature Control (ATC)

* Six speakers

KEY AVAIWLE PACK AGES:

Mnm%ge

"I.EW&&MMMW:

66



i ldy (= - td' Y o (% ¥ tﬂl = I 3 1 2} o . v L %
ngstiiluengisnavulidmiunsidnumenisfnwsintu leygaalmillddsslevisunisen

- lidnsallaguedu annyiuilinaudaailenm uassesandiuinvesenasvnaseaniinisially




68




Station Specifications

Input Power 7.2kW
Input Viokage 208/240 VAC
Input Current 0A

Input Power Connections

Line 1, LineZ; Earth

Recommendead Service Panal Brezker

40 A double pole breaker (non-GFCltypelondedicated circuit

Standby Power

5Wtypical

Ostput Charging Fower 7.2 kW
OutputVoltage 208/240 VAC
Output Cument 0A

Output Charging Corrector

RAD Cad Reader

SAEJ17727 EV Connector on 187 (548 m)cable

150 15633, 14443

Curd Falt Deectior

20mA CCID withauto retry (15 minute dalay, 3 tries)

Rug-Out Deteclorn

Power terminatad per SAEJL772™ specification

Power Measurement

2% @ 15 minute mtervals

Local Area Netwaork

2,4 CHz B02,15.4 dynamic mesh netwark

Wice Ama Metwork

Safety Compliance

Comm ercial CEMA or ORS cdiular daa rawork. ORS _cely in Cmada.

0 teted ad AR coified for Crada Complies—wie U 2554 WL/2231-1,
UL 2231-2, UL 1998, U991, NFPA 70, NECArticle62S

Surge Protaction 6-kV @ 300, 5 geographic-agss wAject wofeguent Euederstomms,
supplemertal sume. polactior s RCommended.

BMC Compliance FCC Part 15Class A

Operating Temperature 22°F 0 122°F (-30°Cto +50°C)

Operating Humidity $5% ror-coRdensing

Endosure NEMA 3R per NEMA 250-1537

Temiral Bock Temperature Raing 100°C(212°F)

Mximum Charging Sations per
802.15.4 Radio Group

24, inchuding gateway. Each station must be within 150 feet “line-of-sight”
of at least one other station.
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Table 5. Electrical and Mechanical Specifications.

MEI 30A 48A TJOA
incoming Voltage 708/240 VAC
120 VAC*
Line 1, Line 2, Earth Ground
Input Frequency 50/60Hz
Incoming Amperage 40 A 60 A 30 A
Output Voltage Same as Incoming
Qutput Frequency Same as Incoming
Output Amperage - Max Continuous 3D A 48 A 70A
Interlocked Power Output Yes
(Overcurrent Rating Qutput- Amperage + 5%
Ground Fault Interruption 20mA
(UL2Z31-1/UL2231-2 Parsonnel Protection)

Automatic Reset after-Nuisance Trip DIP switch selectable Enable/Disabie
Featurg {default Enabled)
Randomized Restart On Power Yes
Failure (delay before charging
resumes after a power failura)
Mechanical Oparations 10,000 cycles ([EV Connector, replacoable)

100,000 cycles (Contactor, replacoable)
incoming Field Electrical Service 221 -766{25-3)
Terminal Block Torgue in in-b (Nm)
incoming Modbus Connactions 44-53{5- B}

Terminal Block Torque in in-tb (Nm)

* When customer has supplied 120 vac recaptacla for field installation Upoo commis-

sioning

Table 6. Physical and Environmental Specifications.

Description Wall-mount Padestal
Dimensions - H xWx D 2 x 15"« BT b250" x 157 x &
{Add 9" below for cable
nanger)
Status Indicators 6 LEDs: "Power’, “Charging”,.'Complate’,‘Ramotely
Cumrn!led', “Temporary Fault’, and "Service’
Push Buttons 7 Buttons: “Override” and ‘Roset’
Ingress Protection P4
Type Rating 3R
Temperature — Operating * -30 to 50 degrees Celsius
Temperatura — Storage -40 to 70 degrees Celsius

Humidity

80% RH, non-condensing

* 4BA and 70A are 40°C maximum temperature.
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Power Specifications (Each chamging unit)

Input Power

208-240 Vag 30 A, single phase, 80 Hz

Input Power Connection

Line 1, Line 2, and Ground

Feeder Circuit Breaker

2-pole, 40 A, non-GFCl type

Output Power

208—240 Vac 30 A

Physical Specifications

Enclosure Type

Type 3R

Enclosure Dimensions

See Dimensions on Page 8

Enclosure Mounting

Wallor Pedestal

Cable Type SAEJ1772

Cable Length 18 ft. (5.5m)

Cable Management Non-retractable, integralwith the enclosure
Single unit (Wallmount)

Unit Options

Single or Dusl units (Pedestalmount)

Userinterface

Power Available

Status indicator

Charging

Blinking blue indicator

SystemDetected Fault

Red status indicator

Authentication

Type

Non-networked RFID authentication card

Programming

Radio frequency remote control

Protection

Ground Fault Protection

Integral, CCID 5mA, auto reset

Ground Fault Protection System Test

Automatic atthe beginning of each charge cycle

Environmental

Operating Temperature -22°Fto 131°F (-30°C1to0 5§5°C)
Electro-staticDischarge 15 kV open air, 8 kV contact
Surge B kV

Radiated Immunity 20VIm

Conducted Immunity 20V

Electrical Fast Transient/Burst (EFTB) 2kV

Emissions FCC ClassB

Standards Compliance

NEC Article 625
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Circuit

Breaker Countinuous
Model . current,
Roung. Amps
Amps
CS-100 100 &0
CS-90 a0 72
CS-80 80 64
CS-70 70 56
CS-60 60 48
CS-50 50 40
CS-40 40 32
CS-30 30 24

7
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Power. Rating S0kW

it i

Input Power 480V,~3 Phase AC
(Other inputs’ available)

Input Current G64Amax

Freguency 50Hz/60Hz

{4 Rali 5909

Max. Quiput DC Currenl . 1204,

May, Output D€ Voltage  100-500V

Voltage Accuracy 1%

Current Accuracy SA or 5%

(Lesser ofthe two)

Charger Shutdown Time  15ms.

Duty Cycle Rating 100%

Storage Temperature -40°Fto 140°F
-40°Cto60°C

Operating Temperature  -22°Fto 122°F
-30°Cto50°C

Relative Humidity 95% (Ngn condensing)
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ABSTRACT

This thesis proposed a design and installation of charging
station in Future Renewable Center project. By studying technology
which included charging EV car, the charging level which is suitable
for electric vehicles . Scheming Charging station which can receive the

engery from various sources (including : Solar and MEA )
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3. Plug-in hybrid electric vehicles (auto range extender)
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