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Voltage 380 VAC, 30

Maximum Current 95 A

Power Factor >0.95
THD < 5%
Efficiency > 949%

Voltage Range 50-500 VDC

Maximum Current 125 A

Maximum Power 50 kW
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Ethernet
.f’. -
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_User D el

-Money Balance Back-end server

- Energy Usage - 1D Authentication
- White list - Charge Rate Server
) - Charge Rate - Money deduction
J - Historical log

Postpaid Card |
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UM 2-11 iasuuduiindennassendng nnu. waz Usm il Wsemelneg) drin

8. 1ASINIIVYLNDIAAS 1A ULUULATIBIS NN IMUUSTSUAEmSUmALUlaE sagud
T

Suafiunslut 2557 lasensiiiingusvasdiiorinin1sAne 9nkuy kagdnaiasuluy
\n3099nUsEgliiuuusssuadmsumaluladenueudlnill irsesaruaunisdauseqlii nns
A Y @ A o [ N o < =2 LY A
WeustariuszuuiiuRudwiuaniidausealuiuuuisy sudessuudauserlnihianansanavaues
dosvuuliil wazdainsieaunanisfiny eldidudeyalunisimurssuulnihilussuy

aunIN3anaensuiugINakarn1susNTg NMsawarLivninegInsiasgsialntsely

dnuy : Mawniliulaseinis Mvuauduass weunuaius U 2560
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UM 2-12 ipSesdauszaliliuuusssuniveas nu.

M15197 2-5 AruanTRveuasednUsE gl uusIIUAITeY NYl.

TeazdYn AnNEUUR

1. 390U 230V 1 ula

2. NSTUE 6-32 A (Fuiy capacity vounasangluiii)

3. szpzamsdaussqlaih | 2-8 $alus @uitunssualnitlunissauseqluit)

4. connector type 1. IEC 62196 type 1 (Nissan Leaf, Mitsubishi i-MiEV)
2. IEC 62196 type 2 (Benz, BMW (Suilndndiglsu))
WUl (dusudnseueudlnii)

5. RFID card 5995 (il Authenticate §lHaw)

6. Functionality anunsodeansiu TLM (Transformer Load Monitoring) ¢t i
MTIVFDUAIUNOLNENVDINLIDUUAS
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9. TassmsdaiugrudayasasudliiuazUsaliunansznudiuaaunwlninvaaunias

s lndsassuulniives nnw.

Suanfunislul 2558 TasenisiifigauszasAvesnisfinwmdnde inudeyanisideueud
Tniluaznissauszgliiaviswuuisuaziuusssun Mudinsnsiaindanunnlniilunissauszq

AUV IMAS L UUSTIUAT WEBLAATIZNaNIENUAUSZUUT LN L

M19199 2-6 NANTENULBINTEAUTERNTWUUSTIUA

n139nUsEqluiuuUsITNAT

1. sogudlnfindiuyanasu Mitsubishi i-MIEV

= syl 12 A
® Harmonic Current a3 IEC 61000-3-2 (2005) HULIATEIY
" Voltage Flicker m13 IEC 61000-3-3 (2005) H1ULIATEIY

2. sngudlniihdiuyanau Nissan Leaf

" aszualdin 16.0-16.8 A
B Harmonic Current a1 IEC 61000-3-12 (2004) mummgm
®  Voltage Flicker a1 IEC 61000-3-11 (2000) ARl

M19199 2-7 WaNIENUBIN1IENUTERLNTuuLLS,

m3dauszgluiuuusy

wesvndalniiiuuuis B9 DELTA/ABB/TAKAOKA
= nszualili (euevesnszualniligegniuegiusedu | 54-75 A
LUALABITIAAAD)
= useulndh 373-407 V
®  Harmonic Current Ay IEC 61000-3-12 (2005) ARG
= usesulilang e IEC 61000-2-2 (2002) (<2.0%) HIUNINTFIY
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10. Tasen1sanunsalagansiiiiwetunlglunanisvas nwy.

GudndunsTud 2559 nulsunevesdguradugeudlvlin nvi. Tugruzvesifuiavey
Tumsdwhelinluen nsammssnuas aynsusing uazuuny3 Widlsmeuazfinnndetioldqs
msfinmaniounundeuiiosesiuulovnevesisutaludn 2-3 Yt nulu. Sellasansdamen
Tngansiniinfiediednasulviinnsisalavansiuianldou wazmeuwnsliosdnsdng 9 wazain
Usgwu Willaud anudilanaglineaesdudalumalulagsalaganslvil soufsnisfinwimaaes

ANINNSITIIUDTI UTEANSNIN LazNanNIenuUfeszuUs1Uie Laztaldunisdaasunindnualund

nlu.
M15197 2-8 eazidungunInivassalagansiiinninde
Fgazden salagansiuin (Wuusa Coach)
1. wawmaslifn 150 kw
2. useUnasanlitdasndy 2,000 Nm
3. WUALADI 200 kWh
4. 338EN9 > 200 km
5. PMUIUATITAUTEYLNIN 3 1389
(UN9HA, @/8. dnun, AUgRn Uena)

6. sulsvne 20 a1UUM

11. TA59N15998LNDINES1952UUUSHITIANITIASD9B1 59 bl Aidaiaunudulasetne

£%

Tasansiiinguszasdiiteviinisiine sonuuy wazdnaisfunuussuurimsinnisiedos
dauszqliihideidontudulasstne Weusdeszwinuaiosdauszqlindugudnans ilensiaaey
nslimdsnulwihueaniesdnuszqliiiuuuiiusiazi maBeudefuszuuiiuiudmivaniilsn
Uszalwiuuuids wazdaiseanusanisine elfifuteyalunsimussuulnihlrduszuy

aunsMnInNaensuiugsNMaENITUINT NsasiyarliuInninensuagssnalvisely

[

AU : MAwLIUlATINIT AMruaLanasat 2560
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12. IAS9NISANEINANTLNUVRINT5B152 I sasua T TuuSunaunnsaszuuavuig lwin

Tasansiiifnguasasdiftofnumansgnuresnisdausegluindn s usudlni i
sguuarnurelwdives nu. ﬁy’aﬁmammwlvmw L9 Harmonic, Voltage Flicker, Voltage
Unbalance wagA1unaLligsunliaIdnniieg nsau@n e mibulIniIaunSeladnsoNve9syuy
Shelniives nvy. esessuNansEnuARATY

o w

01U : M LIulATINIT MruaLa1asat 2560

Tasenisuisaaldaruerusudliiinausalaned15a1515USLASNISHASHUAIIUAY

as1snyulnaingaas

1. IAS9NISMTENAUNSaUTBISUNISTINENIEalNHdmSUsalagansinin vaun.

[

mesguraliulevisduasunisliduasnaneueudlnilulssne losusununeliesdnis
YUAIBYUNTIIN (Vaun.) Inmsalaeanslii S1uau 200 A wnun1sInmMIalagans NGV .
Funniounrumiouiiososiunisenszudlainliusalasansludiise 200 du Visluduszuy
gl annddadszalui nsaanansenuandausealifia Arldiretuamu n1sAnen

nszualniuazAusnns Wuduy

A15199 2-9 @jiﬂi@]ﬂmﬂw%wm YFUN.

) o3 Wunaause $wauelessn | aeleusesiu
Uszaluila

1 [ wsesw 9 (29N33) WA - DUUTIANALYN 50 HK-422
AADILAY 2ARDAAY — LADTUBAGYINNTE 50 LB-423

? yhiZerasune — vhihmasy
UL an10umAlulad 1vAaIne YR 25 PI-436

’ AR — BUAITETY

4 | MUNLNYS 2 | Ue%n 2 - §31d 50 KMS-422

NUBTH 2 — Wa1lng
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2.3.3 msluihduglinie (nva.)

N13ALHUIUNAIUUN

MINbKUENSAERsYaINIsiiinduginia (w.a. 2555 - 2563) ladnsivuanagnsluniu
n1sliaudAgn1suTMsInn1sninensvesesdansiiiinUselevdgean lnenisunalulad
adelnditrunldedrunungan swdnagnsluaunsiunumdsnlunisiauindinunauny
naunUIsY wazn1sduasunsiindanuegelissansam lnelinnsduasunislandamnulnd

TunArLUIALYUALNARNIS NS 391U

nvla. 3dbimnudidglunisfnenitemaluladifeitesiveueudliinazannidnusey
Lol sauludanisusnisdnnisssuudauseyliiinuulasedie Inelasanisideiinedesiu
wialulageugudlnilasiniswsniindulut 2554 uaglanfiunisisesunaudagdu dlasenisi
::l' ¥ R [ a v 1% A= =
WNetaaiuniavun 6 15N Wulasen1side 5 1Asens wagaudanuinws 1 1a5an1s 8991n0a
nsaliunisaananvinli nln. nsuinnsnaneueudliinaiunsavinlalaeldgiunisuansueus
oguadlutagiu Wigauwd1dnsnsiiuduveinisidaueueudlninazduegiumalulagues

B o a [ =2 o & U ! Y a
WUARDS N1381IEANaEAINtuNISHundanuliin sulvdslevieniasgnasdudnsdiniang
Tdueuesudtiiinegludssing fuyuamanuliidaduiosas 25 vesrmdnulugiueudn
Tdunueamdaund wazszuunsuimsdnnisannddauseglwihuuulasadudmdndulunis
usnsdauseglnihlvdveusudlndinasinsldanunuauluouian Tasanisiieitesiveny

gunliilive 6 lasan1sves nvla. aunseasuveuaazanunsaianiunulanail

A1519% 2-10 1AT9N15V89 AN, AeLTUNISHALESY wasAaIazkaasanielut 2559

TA59n15298 NU89IUIY YDULYAIUITY fd01uz
1) n1sAnw1ddelasanisase | uninendemalulagys adunsinisalavans | udludedades
snvuAlagalslsuaiwd1nsu 113 (Wna.) Inesiau Iwuy Low Floor vuie | uaaasa senns
nua. Sdleriu UTEm 9idady | 43 fitfs wioumeaeuldow | Savimadeu
PREINTIY 411 uazUsuiliung (3.9. 2559)
2) MTITuasNauNemesLay | wileddusyuusnludfuay Waudamasydalily naaeslgauly
sruuduindoudszansnings Budnnselinddugs wimannslifadalda wheudli
yilalalduiinanaidsdmiv | audmaluladdidnnsednd | Ausadnseueusdlinh \RouTIE
509nTIULUALITN LALADUNAABSWIATYIRA 71U 60 AU (a.m. 2559)
(NECTEQ)
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A1519% 2-10 1ATIN15V89 ANA. NELTUNITHALETD wasAaIazkaasanelut 2559

1A59N15998

NULIUIY

YBULIAIIUIYY

GRS

3) 1as9n15398aa1iusnison

UsTquUALRaIAULUUAIUTY

anvuwalulagnsyaay

AR IAIANTEUS

Walwl 3R Inas19aant

a @ o
Uiﬂ’]iﬁ]ﬂﬂi%ﬁ!LLUG}Lmai

ALTUNITHAR

@59 9gsening

Useqsngudliin (Battery

Charging Station) (1¢7U3nw1)

WMINEIFemAlUladnsy

DUNANTTUATINLD

saesuNsUaguae
waluladeugudlniii

aelulsene

sogualninssunnsgiu Fukuud U ueudlni Msnang
CHAdeMO 5995U1195571 CHAdeMO | Runingaving
N5DUILUUNITIAN
nswasungluanand
4) ms@nwauduldlaluns | inddeinemansuay Foviuny sTovdusyoy Auilunsiasa
audugsianuaniduinisdn walulad NANY LATIEEY B Lile uan

M1519% 2-11 1Asan15v83 niln. Negszninavenydifuazmniiazaiunisudnasanialul 2560

Y

w3eednUszyluihegnesinss
dmiulasanelniigaases

I NNA.

NELAUNINTAINNTETY

wazszuulpsanglniie

sassumsldausalngans
Il wazeugudlad
Usshnndue $1uau 1

VAU

Tas9n15798 WU YDULVATUITY dg0nug
1) lassmsfnwndieuiiiey | aadunalulagnszaen | Awuamelulaguazdnmsn 988NN
LAZWUINIINITAUATUTD | NANIAINTaINNTEUs Toganslnifmansaundon | nszuums
Tngarsndsulndiniodeny NAFDUAITLAUT Sadosalavans
Asueusvesszmalne Inlsin
(i1.A. 2560)
2) lasen539eszuulasetie | anntumaluladnsyasy Inasvanidnuseglnin 9EENIN

VYo uLlR HIN.

[

Tnssvazidsnunsazlasanisidusedl

1. n1sANw1IIATINNTEISASneUAlagaTTiSuaNEa1rnsU nuA.

Wulassnisidoiavnausmaluladuazduasunisidenusuainiiussinnsalasansyuda

17874 Na1U15039USNsTUdIUsEruluinalazdunieseninadlaaluanInn1sas1asina

v
a =

939lulaquu Mdulumuanesgiuaina wazaiusavavezileudunsunsvudmisunlaegagneios

Y a

munguung elsviliuAneninvesdninlneSeuiisuiuguanlusiieUseina Tususiaisunu

w2 Mstaueusudlninluussmelne

Y
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Anfe SauBaNsUTEuANTRINGS AU15esn wazAuuTImslasInsLiteSeumeuiusalagans

i

UM 2-13 Auluusagudlagansiitaivras nu.

2. MsIdeuaziauIuamasuazssuutuadoulssAndnangeudalaildusimanaias

dSusaansULUAINTN

Tassnsidunuiseuasiannduuuuiinainannsevenenailunanfusiiaunsananuay
srvhelaludandvslueuan Tnpasfdadennuudusmuny auddedovessunuudundn
suanmsiaesdarmiuanaluladvosaaninelulssmaidumasguasensuiidarwauls
Tianudifustdeiiio Insvauwnvesudseuszneusmensiauivawasiniinadndian
wAuGUBLDS (Switched Reluctance Motor %38 SR Motor %38 SRM) Tflanuimdnzauiunshe
uvesdnserusudlni wazsidunuuneinedlninivaurtuiveronaldulaenisan
sodnserusuAlii S1uau 60 Au Feuszneumesafilduunmeinzii-nsn (Lead Acid) uasuumaes
afuulovpuneaas (LiIFePO,) nenvay 30 Au lne nula. aztsadnseusuatiifinalunaaes

Tg9uaselunisnaves nuln.
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JUN 2-14 suuuvesinseueudlnihilduawmesinihyileaindidaunuduaines

3. 1Asan193deaanliuinisdauszauunmasiuuuudiniusasudlniisesfuninsgu
CHAdeMO

Tnssmsifeiaunazinairsanniuinssauszuunmedsunuudmivorugudlni e
Wusunuudmdunstmunlugeummugdy 9 lunaauuiausuds Taewauiiaiesdauszqliih
wuuadarAfuuuUTess IS CHAdeMO Tdnarlumsdnusygeseniniinglurianan 15
w19l (Q15) n1eluanrfiuinisdauszylridunuuinisldndsnulriianndunauny
Usznaumegssuundanasulniiainuaserfinduuin 10 kW srudussvuivasaunasanuidu
wumaedviianzii-ngn vuIm 20 kWh waziinsuimsinnismdanuedramngauiiioannisly
wdanulwihanmsliilidesiian safsnsdednendsenliindudhgssuvvesnsiniingnly

VNPT NFUNITEUUIATIEVTDYAAUNTIUKUY Real Time

)

il

Ui 2-15 annfigauseglnindusuudmsuenueudlii a drdnaulug nis.

CaN
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4. nsaneranuduldlalumsandugsiamuaaiiiuinmsdauszgsasudlnin (Battery

Charging Station)

WUNSAN®T AATIET wardnyLNUSEEYdULAS SLa2817 WaRIMUAUNUINYaY nun. Tunns
usnismstmendesuliiliunussosudldeusudliuaz sadnseusudlnfilasened
UsLANTAINLALLANEINDADAINUABINITNALLANUTUIINNITAILATUNIS I To U UR LN A LAY

sadnserueualiitlusuan

JUN 2-16 unugnsmansnIsiansannfiusealniiiesessugnumvuglni

Iasenisursaslderuerusudlniingusalasa15a15150e4ALN15LATENAIUAIY

GUBURINGN R DN

1. TasenrsanwdSeuisunazulInianisaadsusalagaisnasaulndinedeny

s )
ﬂ']'anuﬂ']“U@ﬁUi%WlﬂlVlﬂ

Tnssmsifeilassniunisdadesalasarsndsnuludi WethundnviasIouidiou
weluladueasalagansluiy lusudseavsamuazanssougnisldau ssuunstuindou nsse
Usgqludi saufamsfnuiuaziuiouifisungmineg seifeu wazannsgiusing q Aferdeslunis
atduayunslfnusalagansiiiiluvssmaing q ifnsdaaduatvayunisldau wieufsdnh

JorauswuzhuInanisasasulatnisidausalagansinirlulszmalnelaesy wvazvnlusuipnsu
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4

Tndfivualdunisldnusalasansiifiiiuundu weesiluduidiusalagaisiifia wenaind
TAsan15I9edgeladinsiauawuInislunisiisalaganstndlulgd1usuiauseann19%597395 1319
Wee lnslassnuwidedazidulasesnuddsuises waiduwuimedmsunmswmunsalagasinisaly

DUIAR

5UN 2-17 Medesalagasinihilddmiuvimasaey

2. Tasans3deszuulasedieiasesdausegluinagssandidmsulaseiglningaaies

Y34 NN,

X<

lasanITeidunmsiauinazdnaisanidnuseqliihdmiverueudlnidiuu 4 aanil
31nn15U5uUTeUsE AN nvesaniuinisdnuszglnihdmsueueudliiuuusiaunasgu
CHAdeMO 3958 UuUsMIsInNIsanfiusnisdnuseglnidaases lnensldmalulagvesssuy
Cloud 1Hulaseadeitugrundenusulaszuvuimsinnisanduinsdauszglni wazansssuy
nsfoansdmivaniiuinssauszaluih a Adsdiinelug nin. Bousefussuuausnansuinig
Fannsaniuinisdauszqlaliidmiveusudliinedadalusid Tnednsuanidsudeyauuy
ooulatsyminvaniquinarmvidnuazanniuinissauszqlidn i ligldnuamsaiudeyaisn
wiiug wasdimsssuuinuariaendevestaya Snidsdimnuanusalunisueied (Scalability)
Wiesessumuanifuinisdatsealaihfiiuaniulueuen dmdvsnsudliiiduyaa
sadnseueudliin salasanslifiwunlng viesummuglnlindy 9 luguuuunsdauseqliih

WUUSIIUAT (Normal Charge) wuu53 (Quick Charge) 3anszianisdnuszqlniinussinmdu ¢
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# 0@

3

0
8 mm'

/ TR +
. | A s :
£ Go gle :\ 4§ SHE =

Niyasud 3013 Ooogle  vamwia  dvwussa  mevelady e

JUN 2-18 idumathsesdmsuiadanidnuseglnihuazssuulaseig
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S78N1591999

(1]

ASUNISVUAINIIUN. “TIUIUSDIANTLUEUY (Azdn).” [aaulaﬁ]. RERRICERGE

http://apps.dlt.go.th/statistics web/vehicle.html. duAu 21 WEFINEU 2559.

ASUANISVYUAINIIUN. “@iRa1ulIusnannsileoulvd.” [eoulaul td1dalaann:

http://apps.dlt.go.th/statistics_web/newcar.html. §uAu 21 WaAIn1ew 2559.

o w v a s IS ! a « A o [} a
drdnauimuIngrmansuazinaluladunieid. “urundmisnsduasieugudlninly
Usginelng.” wnugutidiunisidesasiaunieatduayugnainnssus1usudlniize g

Useinalng, 46-47. RSN 1. Uyusd: drdnauimunieteaniuazinaluladuiewid,
2559.

NFENTNANIY. “SIUNUBUYTNYNTIIIU W.A1.2558-2579 (Energy Efficiency Plan; EEP
2015)”

“URAUNENTTUNISUTUIENAINULIITIF ASIN 1/2559 (A9 6).” [paulail]. 1w1delaann:

http://www2.eppo.go.th/nepc/kpc/kpc-N6.html. #uAu 25 Jgu1eu 2559.
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uni 3

Uszununisenugus i ludssmealne

Fafinauudaluunil 2 aarunisaiveseusudlniinludssmalnglugrsiiniuan foirdad
FdrunisldnuiitessnnilionIouieususuueusudimun uiiesiinisinu3se uaznaass
THousudliiilasmienunmedsuasiensunszozniud widdldannsoveeualiinigldnu
sdldogadugUssay Wesnnmassdildiulevisuazannsnisaduayuiitaau egndlsfinig dou
¥ 2558 anasgiuiulsvisatiuayulfiAanisldeuuaznisamundneusudlniiaelulssine
081993434 iipannisian@omanidianasUseme dWumadennislindsnulissrvy was
annansynUseAndey sudufinnnisaiiusinaeueuslnilulsemelneasiintusgnannly
ourAn faiu eduniswisundousesdunisiiulnvesnisidaueugudlii Ses1dudeding
Uszanaunsoueudliilueuian dewiludssidiunansenuiionafiniuannmsisouesudlning

1 TUSZUUINUIUNIN LAZANUARINIINTDUINTNSHIRARANANTENULABE 1Nz aUsa tU
3.1 kuanUszIn1seusud iR Tudssmealne

wuamsnsUszanumseususliiiluussmalnelussnuatod awdunisussanmnis
Frurueuudlniirlugied 2560 - 2579 Tnsaz@nwiewizngusasudtdadiuyanalaitiy 7 ay
(Usgtan 58.1 masziamsnsudvesnsunsvudanisun) ilesnidunguidmnendnvesnsldan
grusudliliiluniaussnsu uasduualdufiavdimansenudeszuulniinnniian Jesdndusesd
wuitmulassadsiugudulififesessulimnyan Tneasudsnsiansaneenidu 2 nsdlldun

1. nsdd EEP WunsdignuvesnisUszananisenusunliiilulszwmelne Ineduaaiunisal
Ansveneiveseusudliitludsemalng duldmudmnenmsdaaiunsldanuey
guAlnTauunuey YU WA, 2558 — 2579 (EEP 2015) Feulsurevidesnasnis
duasuerususlailulsemalne saonsuunuimuianlassassiugiiiosessu

grusudlin azdadednuiusususlniiannisussunumslunsatdudrunendn

2. nsdiduasunsiterusudliila Wuaniunisainnisasasunisidaueiusualniiein
manesguaznaenyulasuRanausuna auviiinsueeiveseuesudninlulssme
MY UWINAUUILIER FIMINAANTAAINETD LNUIUTEISUANN 9 MnTauld a1aldl

a d' [ a Ql' Q' g [ gj =3 o I o v A dd‘
WEIN N L 50ITUUS U LB UA TN ALTY F98U 393 1T UADIINIBNUS UL DNTMN
nsiulaveseugudlnihguiundindmineiaienisalienld dansussanunislunsdl
7 aglduuuirasaiiansnnsalanuirusrusud it lusuias F9aznaindeseluluiidesi
3.3
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wanani lunsuseifiuansenusesyuuliih uasmsdnrhunuiauilaseasisiiugiudiu
T iesesdususudliiy Sududesiinisuusdndrugusudlnilnsening PHEV uag BEV
ilesanguuuunarngAnssunssauszaluin laufwunfdslninililunssauseqliingiam
LANANATY FaluamnensuUsdnduszving PHEV uaz BEV avd1adsdoyauszananisdadiu
BEV:PHEV 917 Bloomberg New Energy Finance!! Tngusuliinunzaududndiu PHEV wag BEV
TurasusnvesnsBuduldausueudlnihlulszmalne 39lul 2559 Ussifiuinuszmalneasdl
PHEV 95 % Uag BEV 5 % nauufgiudntud) 2559 $auau PHEV Tudseimalneiiavegludimany
SovMuluaudanimilaiudu @eyannnsdunwaliuszneunsiizuimain PHEV Tuuszinelne)
wazd iy BEV Tulszmelvediog 52 du (deyavenaamzidou o Suil 31 dsnen 2559 Y8anTuNT

YUFINGUN)

LUINNNISHUIAREIUTENING PHEV way BEV 91994 azinldlvluniswisdndiu PHEV way
BEV d1msunisuszunanisenueum it lulsemelnenansdl EEP wagnsalauasunisideiuaus
Il agudndiusendng PHEV wag BEV At 2559 8 2579 lanen1s1ei 3-1

A15999 3-1 auuRgIudnaIu PHEV was BEV luusiasl

l dndau PHEV dndau BEV U dndau PHEV | dndau BEV

(%) (%) (%) (%)
2559 95 5 2570 45 55
2560 92 8 2571 40 60
2561 90 10 2572 39 61
2562 85 15 2573 37 63
2563 80 20 2574 33 67
2564 75 25 2575 31 69
2565 70 30 2576 29 71
2566 65 35 2577 25 75
2567 60 40 2578 21 79
2568 55 45 2579 20 80
2569 50 50

undl 3 Ussananisenususiiinlulssmelng 3-2
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3.2 Uszanaunisanusud ininludsewmealnensal EEP

n1sUszanaunseusualiinvesUsemealnensal EEP 98819899 Uk uaysnunasau w.a.
2558 - 2579 (EEP 2015)? ‘TiﬂﬁL{]’TVI&HEJ171'f\]3EJ“Lﬁﬂ“l;ﬂ’]31%W5ﬂﬂ1u1uﬂ1W3’Jm?J@ﬂﬂ33L‘Vlﬂi‘mﬁ 51,700
ktoe Tnstanizlunavudadslaigninadimuneniseydndndanulsls 30,213 ktoe Fau1asnsg
e1'<1La'%mmuaum“lw%lﬁgﬂmsqL*fJummmswﬁwaqmsau%’nﬁwé’wuiumﬂﬁuudq Tnedatmnenis
duasumstdemeueudlnilud 2579 sauvedu 1.2 §1udu Tdmuneniseusnenasany 1,123

ktoe é’fﬁ’gﬂﬁl 3-1

ihusnanisausnEnaseu anasn1sastasunis tadviuanuaualuia

ktoe
1,200
1,000 1 O BuldTuil 2561 uazdasuduia 1% sail Tau
a1ein o 1l 2579 asdduou EV 1.2 dudu
B00 1| O dwausa EV assiunumuiisnuusidniuwudu
600
400

20: - Lj_lll

1560 | 2561 | 2562 | 2563 | 2564 | 2565 | 2566 | 2567 | 2563 | 2565 | 2570 | 2571 | 2572 | 2573 | 2574 | 2575 | 2576 | 2577 | 2578 | 2575
|IFIT11-|‘ILL1'|J- 5 11 13 43 75 105 142 183 | 228 285 | 355 | 420 | 450 | 567 | 646 | 735 | 323 | 520 | 1,016 | 1,122

UM 3-1 Wmunennsnisdaasueueudliiluwmousnendsanu w.e. 2558 - 2579

il luusunstundounsiadundinuiiednaiunisldnusueudlniludsemelne
yeansensandanu? faduunudundoundnveansduaiuousudliilulsemalne Alideds
Wananeduaue usud liinuunueuSnendau w.a. 2558 - 2579 sreiguiu 39na13lad
wleugvseunsnisduasusueualniiveiniasy ssdntaidmunednuruerueud s uway
ouSnENEIL WA, 2558 - 2579 Huvdn dalu ilelaonadestunlouiendnuossune nsAnw
wazdaviunuimunlassadrsiugrudulwiifiosesiususudlnivesussndlne azd1edanis

Uszanansenueudlniilul 2560 - 2579 91nurweRSnENANIY WA, 2558 - 2579 Wunsdigiu

agUUszanumss il lulsemelne U 2560 - 2579 Tunsdl EEP damsned 3-2
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A1519% 3-2 Useanamsenueuslndinluussmelne 3 2560 - 2579 nsdl EEP

U 31U PHEV 37U BEV SUNIVLR
2560 4,182 331 4513
2561 8,245 782 9,027
2562 19,814 2,823 22,637
2563 35,111 6,647 41,758
2564 53,571 12,800 66,371
2565 73,109 21,173 94,282
2566 95,783 33,382 129,165
2567 121,925 50,810 172,735
2568 148,772 72,775 221,547
2569 177,009 101,012 278,021
2570 204,719 134,880 339,599
2571 231,415 174,923 406,338
2572 260,144 219,859 480,003
2573 290,716 271,915 562,631
2574 319,236 329,820 649,056
2575 349,905 398,084 747,989
2576 380,375 472,682 853,057
2577 407,256 553,326 960,582
2578 431,221 643,478 1,074,699
2579 456,338 745,944 1,202,782

3.3 Uszanaunisenuaud innnlulssmalnensaldaasunisidaruaudindi

31nantun1salludagiuinmilansuiuuiaulamaluladgerueudlnii ieannisian

) & a a ] I a Y a o a &)
NRAWIUINNLYBLINAINDEDD TINYIAANANTENUADAILINA DY E]ﬂV]\‘]LVlﬂIUIaEJEJ’]UEJUG]IW?N’]LL@%

wuALRDSAlAsUNTIIUIRgsaLlne Fatianutdululsnnisvengsueseusud i lulsswmalng

AN UWIAUUIUIYIA Fe0199I Ik UL 9 ApSeuld ladieanenassessuuSuaeueun

Il iingedu fedy nsuszaauniseugudliitlusigauadull asdiuns@nelunsdiiinig

v eiveeueudlniganinung welddmiunmusuliensaliinisiulagugudlningaiunii

A ¢ v =t a ad a a v
L{j']WZJ']EJV]ﬂ']ﬂﬂ'ﬁﬂJL@'ﬂ'J G?J\‘mgLiﬂﬂﬂimuj’]ﬂimaﬂLﬁiﬂJﬂ'}{LsﬁEﬂuaumﬂWﬁq

unil 3 Uszanaumsenueudlninlulsemelne

3.4




AMYYINUANY LY IRV UL
lassainiuguinuliiiiesessusueudlnihvessemalng

A15UsEUNNTIsEIueUd AN salduasunisiteusualui agldhuuitasuianeinsal

FurugusudlninUssiansosudnediuyanalaiiu 7 au (58.1) dswdl 2560 - 2579 lag
) v 1 1 [~ 1 = & o IL 15 gj =

LUUINADININAIVEWUIDDNDIU 2 @7U AD NISNYINTAIINUIULTUYUR LALUNINUAAILAY 2560 -

2579 karn1sneInsaidnalIugusua M Iue1usus L
3.3.1 N1SWYINTAIINUIULTULUR INAUNIVUA

NISNYINTUVYIYAIVDITIUIUL UL UAUNTINUA U UIAR AZLTUAUIINNITATNLUUTNADY
ANMUFUTUSYsTIUIUE UsUATavanTussuululaazl Al 2532 - 2558 91AATUAISUUEANNISUN
Ingdlauufgiudn Iurneueuddad1uIuysEyIns (Vehicle Ownership) Tulla 9 Yusgiuen
AR AuIaTINlUUIEIWAREY (GDP per Capita) ¥89UtU 9MNUU 9@ 19AUNITNNANAAIEATND

o o & ' . . ° ¢ 1 | a YR
WARIANNFUNUTIENINN Vehicle Ownership YasduiusaeuAtsduyanaliiu 7 au (58.1) fuen
GDP per Capita 1ag91489310@un15ANISANYINILAIINUNAINNIITINTTTDN “Modelling
vehicle ownership and use in low income countries”® gagnd198331nlaguITeN1PIUEY

YUALLAINIT 170 1599 faauns (1)

~ S
1+e2GDP"

cap

e
VO (Vehicle Ownership) A9 31UIUEUEUARDIIUIUUTZHINT

S (Saturated Vehicle Ownership) Ao A1BUFAIVDITIUIULIUBUARDIIUIUUTZIINT
V831477 Lila GDP per Capita @47uaufieAn 9 wile Vehicle Ownership fiaglil

gulundian S Bnuaa
GDPc,p, (GDP per Capita) A9 Awandudiuasululzmeanaii

sUsuuvesauns (1) Wuilsidunspdnmansussinvmils AldSassdsngnisalnfidnuuy
Windudn 9 lugasisn anduiindiuegresandiluginans wagdnsnsiulnazaey 9 4as aulu

'
a

Nianazdudanen q nils Felpapesivdnvarnisiiulnvesdnuiug1ueuAnIsiA18uAIve T U

& 1 o [ a a & | [
guUARaIIIUUTEYINT WInAsygivssiAulaTuiedlainiy

undl 3 Ussananisenususiiinlulssmelng 3-5



AMYYINUANY LY IRV UL
lassainiuguinuliiiiesessusueudlnihvessemalng

aun1s (1) fsasnsadaguuuulugy logarithm fail

VO +V0e™GDP_” =S

cap

_VO =e’GDP?

S-VO g
Vo =a+bln(GDPR,,) 2)
S-VO P

aa

NaNNTs (2) Walddayanivainsaunl 2532 - 2558 Usenaume sanannellyuasauves
soeuAUTEIAY 58.1 A1 GDP wazd wiudsewins AssaiunsamiAraafiluaunis (1) daenisvi

Regression Analysis

WUUT188INTHENTAUT IS UEUAUTEANTOEUATIEIUYARA LAY 7 A (58.1) a1
Wisuiieuiudeyaluedn azlden R? (Coefficient of Determination) Winfiu 0.94 &dn R? Uueni
waneALLug1vatUUReLilalUSsuuiuTayan1wEs lneaedlAsendng 0 fe 1 Fanan

R? Badlanlng 1 Bauansdwuudnaesisnanidainuutugigs

INBUUIABIRINAIE1LTaT M UNeNs el wweuesusnasauluszuulusunanla Fadle
NIWINUIULIUsUsNazaulusEUU AazausaAIuIMI I uINsueud vl lulmazle annNasi

] ° ¢ al | oAy
33‘1/1']’N"\]qu’)uaﬁuaummagaﬂiu38UU53W'ﬂqﬂﬂwmaﬂﬂqi

3.3.2 n1snensaldagdiuerusudludmdusrugudlnia

1%
(Y

° v v A A vy ¢ o ot ! N v
f\]’]ﬂLL'U‘U"ﬂ']a@QELu‘Vi']?J@V] 3.3.1 Lllalﬂsllallawﬂqﬂim(\ﬂu’)usﬂu&ugﬂﬁu WN@I‘LALL%%ULLM

{ 7
Mnduazdunmmensalfndineueudlmi@usuesudini ewaufgudd
1. Srnugueudliinlul 2559 @szunn s0.1) Sevun 1,000 du Uszilulaglddoyaain
n1sdunwaliusznaunis wazyenaanzidouannsun1svudmisun lngazdiedneiu
pudlnilud 2559 Wuemeudlmivome essneuesudlndhdwlngdadu PHEV
Wiasuinisvimaineg1993edvlud 2559 wasfasnsuaususunliillndlul 2559
szsnndetiosnintiéntios AdwansenutiesunnsonisussunanIss s UL
Tuewan feiu dndrueusudlinlva (EV Penetration) Fafiudnderazuessiuiue
sudlufususudlniiidsuiisufusuaugusudludvanunlud 2559 agminfu

0.14%
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2. 19 2560 Wulwsnvaanisneinsaidadlugrusud il (EV Penetration) wagae

a1

auudgiuniwuiliuninidvinveseugudliiinazgeluegrsdeiiios vinlv BV

Penetration axfesfidnfintudes 1 luusazd dufu asdossmuaniimesansdanil
Ao Sevaviifiuturesdndrueueudlii Fadumifiatuvesdndiueueudluiinlng
Tuudazd Tnennsimunandesasiiiinturesdndiveueudlad azdszananising
9198991nN15AANTSAIIWINEUsUA TN TrdlueurAnuee Bloomberg New Energy

Finance! ﬁﬂ'g‘dﬁ 3-2

m of vehicles sold per year % of new car sales
140 - Bloomberg 100%
NEW ENERGY FINANCE
90%
80%
100 - 9
T0% w=BEV
- 60%
- 50%
40 BEERERERE 0%
R 20% E:W% of
" L
- 10% sales
R L
0 - _ . s % 1 _8.8-.0:u§ § § § § § § § § § 8 § § 8 B /| u%
2015 2020 2025 2030 2035 2040

5U# 3-2 msaanisalinuueusudliiilvdlusunas

WelddruueusudlminidueueudliiilunsasUnuauufigiudiadiu agaiunsaun

AumInnueugudliihazadluwsaylle
3.3.3 aguanuiulszananiserusudiniansaldaasunisldeueudlni

INWUVTIRDMAZANNAFIUNTUTTINUNSeusud i luUssmalnensdidaasunisldenu
gudlifanesuieluuditnediu awnsaasuduulssananiserusudliiinsdduasunisidenu

um i ﬁﬂﬂ’ﬁ’]ﬂ‘ﬁl 3-3 uay 3-4
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A1519% 3-3 Uszanamsenueuslndinluusemelne 3 2560 - 2579 nsdidaasunistdenueusingii

Youazil
MUY . WiuTues dadauenuy | Fuauew | eI
4 SURRZEY mu’;ulmjg doadauey | sudlWiilna | sudlwidilud | sudlniin
(Aw) LTI AN (%) (Aw) GEGHEGI))
(%)
2558 | 6,957,743 458,175
2559 | 7,679,150 721,407 0.14 1,000 1,000
2560 | 8,499,504 820,355 0.50 0.64 5,239 6,239
2561 9,316,721 817,217 0.50 1.14 9,305 15,544
2562 | 10,144,362 827,641 0.50 1.64 13,562 29,106
2563 11,039,147 894,785 0.50 2.14 19,136 48,242
2564 | 11,965,750 926,603 0.50 2.64 24,450 12,692
2565 | 12,898,875 933,125 1.00 3.64 33,953 106,645
2566 | 13,852,371 953,495 1.00 4.64 44,229 150,874
2567 | 14,844,668 992,297 1.00 5.64 55,952 206,826
2568 | 15,846,167 1,001,498 2.00 7.64 76,501 283,327
2569 16,846,721 1,000,554 2.50 10.14 101,442 384,769
2570 | 17,844,496 997,775 2.50 12.64 126,105 510,874
2571 18,815,150 970,655 2.50 15.14 146,944 657,818
2572 | 19,760,232 945,082 2.50 17.64 166,699 824,517
2573 | 20,673,002 912,770 2.50 20.14 183,819 1,008,336
2574 | 21,573,839 900,838 2.50 22.64 203,937 1,212,273
2575 | 22,431,972 858,132 2.50 25.14 215,723 1,427,996
2576 | 23,242,528 810,556 1.50 26.64 215,921 1,643,917
2577 | 24,006,741 764,213 1.50 28.14 215,039 1,858,956
2578 | 24,720,614 713,873 1.50 29.64 211,582 2,070,538
2579 | 25,379,641 659,027 1.50 31.14 205,212 2,275,750

unil 3 Uszanaumsenueudlninlulsemelne
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AN5199 3-4 Uszunainisenusus i ludssmalnensaidaasunisldenuaun i

wenUsELAN PHEV Llay BEV

U 374U PHEV 37UU BEV SoUNIVLA
2560 5,770 469 6,239
2561 14,145 1,399 15,544
2562 25,673 3,433 29,106
2563 40,982 7,260 48,242
2564 59,320 13,372 72,692
2565 83,087 23,558 106,645
2566 111,836 39,038 150,874
2567 145,407 61,419 206,826
2568 187,483 95,844 283,327
2569 238,204 146,565 384,769
2570 294,951 215,923 510,874
2571 353,729 304,089 657,818
2572 418,742 405,775 824,517
2573 486,755 521,581 1,008,336
2574 554,054 658,219 1,212,273
2575 620,928 807,068 1,427,996
2576 683,545 960,372 1,643,917
2577 737,305 1,121,651 1,858,956
2578 781,737 1,288,801 2,070,538
2579 822,779 1,452,971 2,275,750

U7 3-3 wansmsisuiisunisuszananissiuiueusudliiinsgninsnsdl EEP funsdl
duesunsldorusudlidh Sasuirduiueuesudliind 2579 lunsdlduadunsldeueudlndi
wilUszana 2.3 udu dagandivane 1.2 dwdu lunsdl EEP 1Rouwindh daniasguazanslaidh
714 3 Wi azdesAnnmmsveneiivesnsldnususudlninedndlndda Wouszifiunansznuiiens

[
a = 1

WWatuseszuuliin uagmvuawuInesauInssifioannansenuldegnauingausely

Qe
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Sy G Uszuun1seugus il 2560 - 2579
2,500

2,000

1,500

1,000

500

0 T T I—I

=
U
25602561256225632564 25652566 256725682569 2570257125722573257425752576 257725782579

M nsol EEP M asaldaasunnsiy EV

JUN 3-3 Madszanansiuueueudlningd EEP uaznsaldeasunisldeeudlni

3.4 Jadegniinasionisiaanldeueud lnin

Usgleyiveanisidnueueudlnd fie n1slindsnuegliuss@nsnin uazaananssnuse
Aawndou Famssfuanudesnisveslfnususuivialuoguds Wiuldnnginssunindendosy
pudludagiiu AflFmuiumauladnniudieuidudombmeseusuduiniy naonaunis
Usudsunginssunisdulifefinssansnmlunsléiduldduaunnty swluinisdenld

P1TUU s AN T UNA1UNIEDNUINT UL aAA LTI ATULTDINES WENANNT Y1UBUR LU

o w

(HEV) AdulunflsuannIuluszoznas wandiiuinnisussudandsnudutadedrdgyrowldenuly

Y

Msdnduladanesnusunuly

a v

mgamafanay gldnudlngIdiiauainfnesiueudlni deluwivesnisusenda
Na1UBarnsiiduTlun1sannisUassuaiusedunday a819LsAn1u AsigueIueud b

ludszmalnedaiidadiundosunludisisuun lnedanvandnae erugudliinisiaignn

=€ o

= o ] a 1 a o 1 1% o v 1 [ Y a
LUQQQWﬂHQINNﬂ?iNﬁﬁ&ﬁ%Uﬁ%ﬂ@UIUUi%LﬂﬂaﬂﬂﬁﬂiﬁﬂﬁQQQWUUUMSQUWWHQWﬂMWQUﬁSLWﬂ Mlmde

dran1nsludnsfgs venanil erugudliihdaddedniniuszeen1atudnenisendseqlin

1 a3 NilAnadeUsTI 150 Alawns BnvisUssinelvedilifilassasaiugiuiiuseuudnlsey
Irlfiesesiunisdndsyalnihluiiansisaue Jeihlvgldnuduinmnudualunisvesueudlii

Feaziuiinisldnueueudliihdiulngasdusosuddsdiuyanaidu PHEV liesaindiaay

azanuazdangulunisldauunnd
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nanlavasy Jadenannviligldaueueudaulafenldeoiueudlnii Ae weoaneildane
AMUTBINES wavannisuapeNaiiunedwIndou naenauANuGaInsidaumaluladiuil q uandsll
guassAdnuanaUsznisiviivieueudlnihdaliduntedlulsswealneglugaeiinn asdlagwuas

guassandAgylanall

1) sengrusudlifingegeegunn iWesindeluinisndauazusenovlulseina 39
o & v o v | o v o ~ ) a
Fududeniidrnnirsseme vilidsnsnaninsludnsivias

2) feldfllassasreiugusnussuudauseylnihluniasisaesessu Juilvgldauly
fulalunsiterusud i o9 1NNTIILUALADIALUUATENINNI

3) gldnulifinaensaiiednuszyliinludiuegends lnslanzlungunnumunsgs

USLB1BUTIUIULINNNDIFEAILVOND UIDADULANLNEY

' [%
A= Y v =

4) pueudliihssesduiineudnedu Jsliasaindenisiaunisszeylng faudasdannd
dnUszgluihasisauzinu Weswinszazanldlunisdauseydiroudnauu wag

Alnuenaliagainiunisiidesrendausyglndilunn « 100 Alawwns

Jagdu nasgiuleviedaaulunisduasunisndaerueudlniiniglulsema sauvang
1% I ] (% a v aa a = 1

gnuiunNBranInslussuzwsndmsuusEnndiununsamundneueudliiineluuseme Feagvdaey
segugudlnihiuuildunzanasegraunntusuiag wanaintd asgddlunudaaiunisiau
lassasienuguiesessueueudinii lnsanznsimuanidnuseylniluiiansisue daiae
Wiuanuiulaliiudldnulunsdeduladeondesueudlninliunu sgdlsfiniu Mmedediindu
aussauzveskumn s butlagiu Juduiimanisaliinisiivlaveserueudlninlussezusnazidu
PHEV 1Jumndn aunduunneiazlasunisimuiawiild BEV a1unsavinszesnaduiisiensenlsyy

Tl 1 ASY Auegluseaunivausula
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4.1 unumvagiidiusanlunsianlaseaienugiu

pufisguraiiulouisduaiunstauesusudliiiflulssna Weannsfisnidomasnn
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M19190 4-1 UV]‘U’W]GUENQlla'JUTJNTUﬂ']i‘W@Juf]Iﬂiqaﬁq\iwug"li‘!l’wai@\‘ﬁ‘UEJ']UEJUGTIWWW

KUY UNUIN

dnauanenssumMsdnasy | Avueuleuvieduaiunisamuinifetesiueiueudlii ieduesy

n"saavu (BON) AN samugunsanludsendlny
amnanguguAliilng atvayuuayliduugdinuesdanuiinesiumalulageusudli

wazan1ldnussluii

4.2 mM3dauszyiniadmsugueualnii

msdauszalitihdmiueueudliin Junsdeudesusudlniiidriuunasdgliiie
Savszndaaulituuunme’ Wisuifleuldfunafuiiiuressusudinteseudidunumelu n1s
TFueuud inihazyilang suiivasanlSluwunmedanasiumunisldanu wagmnndsaui
duazraulilunummednunas srusudlnifezldaunsatumdeusendsnulniilesn ddlunse
grugusliiedauunnes (BEV) azlianusaduindouseluladn uwilunsduueudliiihaia PHEV
sxfsanunsaldindessudduaunisluiieduindoususudselUls uifavdudosrildsnod
Fomdannninislindanulidi fadu ldvusudlniesndusosihnisdaussalailis

wuamasduszoziialAvazaundsnu i A lulusmaslmisawasansiday

wirllag madauszg g wiuenuens il enunsouUseandu 235 fie nadnuszg ks
(Conductive Charging) wagn13aausq i wuuwileniin (inductive Charging) uenanmsanUsyq i 1wy
wUREs UsUs N wd ) ellunfnsasnsduasuwunnes (Battery Swapping) Fadudnguiuunis

Wusmanannsadeui UapmSessesaildlumsauss niile
4.2.1 n138aUszgluneiauaiin (Conductive Charging)

nsdauszaliiisinugai Wunsdauszquunnoilaileusssusudliiind duumasdig
I lnenssruansiada (Foansw$a) Sadusnirluih n1ssauseqluiiasiarerdendnnisi
nlhsinugailnd Tnewdssnlwihaglvaainundsingluliviuaeiadadhguuaimeiveseugus
it Feforduguuuunisdauszaluihiidnsldmuunivanslutagtu Wesnansafadsldie &

Usgansnngs wazanunsaldlivianmsdaussaliinssuaaduiasnssuanss
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DC
fast-charging
station

JUT 4-1 mydauszaluininugin

fian: http://electronicdesign.com/power/optocouplers-help-promote-safe-efficient-ev-charging-stations

TunisfnwuasdaviuwnuiaunlassadeiugiuiuliiiesessuerusudlihvesUszine
nelusrenuatull azfiarsananznissauszglinuddnlundn eenduisnsdauseq

Indigesinisldauegrawnsvatenilan n1sdnusealiiriudinidiaudsenaukazaunsalsanas

Aananslugun 4-2

Socket-outlet
Plug
Supply
(Mains or EVSE)
B
Plug and
socket-outlet

In-cable control and protective device (IC-CPD)

Flexible cable

Vehicle

Vehicle coupler
————

Vehicle connector /
Vehicle inle

JUN 4-2 duusenaunavaunsalsieniween1senuseqlniisuian

IEC 1877/14

fia: g IEC 62196-1:2014 Ed 3.0
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[

NNFUN 4-2 B3uneTwasdunvedudazauUsznaulamsil

" Supply Ao wiasdelnily Faimindtendeulidwieldlunisdauseqluin
Tinveueudladr uwnasdnglidrlundenassiduwnasaelnilnenssainszuu
it (Main) wu wsulnihmluautiunsesinns viensesdauseglniidmsu

gueud il (Electric Vehicle Supply Equipment: EVSE) 1y @nniignuseqluih

" Pplug Ao WAsUTsRgNUatetImilevesaiaila TddmSuldeuidiu Socket-
Outlet vaaunasanalnliin iveieuseiuwragelni

" Socket-Outlet Aa LAnSUvtnaRnglnil 1y Wsuddantegnanldnlsey

Y

i s sulniirldmudiunseanans

" Flexible Cable An angialdanlilunisigeudaunasgngluindriueiugudlnii
it idudnilnihlunisdauseqlin sansdu-deloyadeasndndudmsu

n1senUseqliin

® |n-Cable Control and Protective Device Lﬁuqﬂﬂiﬁﬁaﬂﬁﬂa@uawm Wa v

[

wihfgigauantuneunsvinularadlaenislunsdauszaliiin lunsdinisen

Uszglniheu EVSE 1alidnludeddaunsalil Wesmnileduvesgunsaliasiiod
T EVSE uan

" Vehicle Connector fio WdsuTsegNUaedntmilsvesaaala lWdmiudsy

W UANS U UEUA LN iagausaiusugua LN
" Vehicle Inlet A9 @15 UVBIBULUA HHN

n1sgnUszglnieudit fanunsouudlalu 2 Usziam A n1sdnuseqluihnssuaadu

wazn3oaUsElinssuanse
1. m3davszglninszuaasy

Wunisdadszgluilaenisireluiinssuaaduididerueudliii 910ty On-board

Charger &sAnAsagnislugueudliinazyimihiwladinszuaasulnlunssuansanoudiodng

Y

'
Y a

wuamassely (U7 4-1) n1sdauszalninssuaadulneniliasidunisdauseqluiuuuun

o w

(Normal Charge) tilosanlgniiaslniiAsudnsaisiedediinues On-board Charger Tugugua
Ll alaeiluazsessunseualniinlaiios 16-32 A datiu n1sdadseqluinssuaaduianang
drwniunisgauseqlihlutuinends e1asdtnau wazisassndudl Jeaunsavensalidu

srega1uu neviilu On-board Charger 9dvwIn 3.3 KW uae 6.6 kW dusussuun1sdnlseq
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Trifuwuy 1 wila luauds 11 kw uag 22 kw dusussuunsdauseqlniinuy 3 wla 3anssnisey
Ininszuaadui 22 kw aziieniinissauszgliiinszuaadunuunada (AC Semi-Quick Charge)
wananil sasudliin Renault Zoe au13n3995un158nUszylHinszuaaduLuuLsy (AC Quick

Charge) 16 43 kw Tnendussuunissauseqluih 3 wla wagnszudlvliiide 63 A dewla

Handnaanignuszglniihnssuaadululagdu daeudrwainnaieiaiiuvuiafiaelniii
wazgULUUTRINENSMI LHB9191nN38nUsERlihnssuaadulanunisalldeuivanvaty faee

HanAusianlgnUselihinseuaady uansfinngan 4-2

M15197 4-2 Megnandusianidnuszglnihnssuaadu

USUNNER Yoju UMW nszualuiinnin

Bosch Power Max 16A " 16 A

EATON EVSE L2 16 CLAW 16 A
Schneider EVlink 32 A
GE Wattstation 32 A

unil 4 maaunlassaieiiugiuiiosesiusueudlnih 4-6
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M15197 4-2 e ndndusianntidnusegliihnssuaadu

UIUNNER Yaju U nszualninie
SIEMENS VersiCharge (’ 'T 32 A
I
Commercial | S
GE WattStation ’ 32 A

2. msdauszaluiinszuanss

Hunsdauszalihlasnsdrelnihnssuansadrdenueudlai Tnelunsdil aoniisaussy
Iihagimihfiudasliinnszsuaaduliidunszuanseneuiazsineitngeueudliin delifhnszua
nsafidnedngerusudlifiazitoidrguunneslnonss Inedszuudanisuunine’ (Battery
Management System: BMS) ¥ivtiiimuaunsdnuszq (Uil 4-1) msdauseqlaiiinszuansado
Wun1sdausgqlniinuuuiss (Quick Charge) lnauisadneiasinfinlun1sdnuszqluinlags
\losanladitedriniies On-board Charger Ingialuaunsndnuszqlufinadamisvesninug
wupmeilinieluszesnandies 10-15 wri wazidesarnifunisdnussgluindldidsliigs
(Y990 agiiuszanm 50 kw) Fsdeanisuvasinglud 3 wa Afiffanszuage n1sdauseqlain
nszuansainidunisldnuluumasansisusdfoinisausnilunssauszg ludnvazadei
anfiudnningu uassngaufueusuiinfidesnssnuseinitmansadisewineiu viedmiu

ATAUNIITZELNGENE WU NNSHAUNTENINNTIR Wusu

nansaiaonidauszalnihnszuansainddnuazduguunalng Wewinsesuidsinias
waztmunzdmiun1suinisenussglniilunnasasisuzilunan Megrawdndudianiidinuszq

TinITUEnSS LARIAINITIN 4-3
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M15197 4-3 fegndnduriannidnuszliinssuanss

UIENNAR Haju sUnN wnen1aelwin

Schneider EVlink Fast Charge 50 kw
ABB Terra 53 CJG 50 kw
Delta EV Quick Charger 50 kW
Blink DC Fast Charger 50 kw

4.2.2 nqsé’mﬂszq’lﬂﬁmnumﬁmﬁﬁ (Inductive Charging)

msé’ﬂﬂazf\ﬂw%uwmﬁmﬁﬂ wsan138nUselniluuuliany (Wireless Charging 30
Wireless Power Transfer) 1iumaluladnisdnuszaluliihiondondnniamienimislilii lagile
uwiddngliihdglainssuaaduihuidsdsfnsseguuiuiu anaaunienn1 (induction Coll) Tu
fhdszadsauuudmdn iy aunsusdmdnlwihidetudeemdeuhlfifalifnssuaadud
vnmnminiesiniuddaseglususudlnii arndususudliiiaginliiinswaadud
Antuludauszqluilnumneinely nsdauszqliuuumisnifidefludosanuazainuas
Uasnaduiflasnnlidududondouudn uarannsoaneudeduniaindunmeninnisdnlsey

[y

T 1wy n158Rneas uanidensefidrdey Ao dussanSaimen wazvilrmiinaiudou Jeliaunsa
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535U sdaUsegliiliaidlnihgels wenaintl msdauszgluihuuumieinnndunisdn
Uszqliinszuaaduivindu 393 ludesly On-board Charger lusnusudlniluioudasluiln
nszuaadulidunszuanssnoudieinguunines

nsenUszglihuuumiend Sudnsihanldnuinwdaluvsussme Tnadudnuusio

Aeeguuiiuauy Tngaunsadnuszglinlitueueudlnilurasduald egielsinnu deladu

Y

=)

ee

a o 4' a v a vy ] Y] | U o aAay °
UYHUUINUN L'U'E]QQ']ﬂQJWUV‘!UEﬂQLLaSWWWQIWHWﬂ G]'NQ']ﬂﬂ']iaﬂﬂ'ﬁgﬂalWﬁWNqumjquN@unumqLLa

ANUN50RANNILAI18NINUIN

F

y &

.'-\ 1
U Electromiagnetic field

Eleciric grid

3UN 4-3 Msgausyglniuuumileni

fiun: http://www.goauto.com.au/mellor/mellor.nsf/story2/009B17277D30D740CA25789B001093FA

UM 4-4 fdsuuiufuveinisdausegliihuuumiiendy

fiwn: http://www.thedetroitbureau.com/2010/03/wirelessly-charged-electric-vehicle-runs-in-seoul
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4.2.3 @aUEUUASULUAMBSAINSUITUEURA LT

Wosesiunsiinfuveseueud il yanannsaiawazveganlanyseyluimsludiu

al

1 9 U aa a PR @ o a o w
agenAauaviansisae Galdnuuifanils A nsmuandduiisuwunnesdmiverueuiln
Taglunsafindsnulnilusuamesveseueudlniilndvun Aauisalduinisaardduaeu
WumAe3 Lilodudsununnoituwunne3nlasunisdauszglnfauiuuds wundndazdgli
ToApulIaITEeEN1ITuTTesUEUA TN wazauliazainveinsdauseylninualy Weswinnis
o a = o ¥ < 1 I a N =2 o o P = [
duisununnaianunsavilasinss ey lidiy 5 wi Jumngdmnsiuan1ieisasu Wewinnsen
Uszglnihwuuiss (Quick Charge) Adsldnanagetos 15 w1l Fsdeidulioweudisuiunisiiy
S o s A & o Y a LY ei & < v o
WiuveseugudnTossuidunungly suuuunisliuimsduasuiunmeiasidudnynizni s

doyaiugldnueusudliinuudteuausseznig Wnegliusnisazdudunissaildanesen

Y

(%
v A Y

wunped TassadaiugiumsdnuselnilFtunumned savsanlidin uAaddadved Ao 1¥ves
eugudlilaifnsyanldieluiuwumned vilvinistosusudlnihiisaignas uaranaudes
Tunstesusudlaiinuldonu Wesmnlasiiluogmslinusaunmeiaginiegnisldaumes
grusudlii eg1alsfny Seildedrianieusudliinazdesosnuuulfannsonenduiuasy
wunaedld Ssagliuinsduidsununnedld Sniadaidgumdrdyfuminssiuuasamamues
wunwesssliannsonsaeuldfeniva dadu Winsdudsuunneisndufesiisruuaiunm
wazauaogalnadn

a

LIRS sanNa U UATULUALN S AT Us T UE U N AN TULLNAR AR LenT1stun Yy

y3slutagiudadidesunn WesneAldinslunisamuneainawazAringesnwanidduaey

=

wuamesAsudegiiawisudvantldauseluiinaly waznisldeuasedelianusaduliou
av v < oy = ) = A o ) =2 v o & v
LURLABS LA TIALSINNUTNABINTS WALUlagN1SEULUABULUSLABS AN NS U UeUR AN I T uRD
Tasunisiaunla1u 509Ul sIAS1T U8 T2 UUS A UTR LWaNAINT N1TAARILUALADILAZIEUY
a o a & | | o & a a A a
UTMI5IANITHUALADI Ve U ud i udazsuiiauvainvate Induisesennaniiuinig

duildsununmesazsessulansuyniy
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5UN 4-5 annflduivdsuiunnesdmsueugudliii

fisn: http://www.greencarreports.com/news/1090933 standardized-electric-car-battery-swapping-wont-

happen-heres-why

4.3 wasgruinaatasiveueudinii

U990 dfnauninsgundndugionamnisy (@ue.) 9g3enIan13AIMUANIASIUA

[

Wetastueusud b dnsulszmalne Jawuseandu 6 dnu fall
4.3.1 WLASULAZANTUVDILTUBUA LN

BUNIUNINTFIU IEC 62196: Plugs, socket-outlets, vehicle connectors and vehicle inlets
- Conductive charging of electric vehicles izqﬁaﬁmumazﬁummL%qﬁaﬁm%’uLé]’ﬂLﬁﬂULLazLé’w%’uﬁ
Tglun1sgnusealnintudtidmsueueudlnin Ae Plug, Socket-outlet, Vehicle Connector
uag Vehicle Inlet (faguil 4-2) AseUARuIANIAiNITSaUsER i nsTnaaduLarnIruanTs Jaqty

BUNTUNINTZIU IEC 62196 Tviaviaia 4 Part Ingeunsuad 3 Part kavagseninadavin 1 Part

unil 4 maaunlassaieiiugiuiiosesiusueudlnih 4-11
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M19197 4-4 DUNTUNINTZIU IEC 62196 HE8ULAZAISUVBIEUEUA LT

NINTFIY YUV
IEC 62196-1:2014 Ed 3.0 Farmuavild
Part 1: General requirements
IEC 62196-2:2016 Ed 2.0 Formuaiefuruadaia warguLUUYeY
Part 2: Dimensional compatibility and WEIULAZIATULUUNTE LAY

interchangeability requirements for a.c. pin and

contact-tube accessories

IEC 62196-3:2014 Ed 1.0 TafimuANgINUIUIATEALAZ UL UV
Part 3: Dimensional compatibility and WA ULAZLAISULUUNIZUAATY LAZUUTIU
interchangeability requirements for dedicated NILHAFIU/NILHANTS

d.c. and combined a.c./d.c. pin and contact-

tube vehicle couplers

v
£ % o al

IEC/TS 62196-4 Ed 1.0 (agi5¥13193m3in) VOANUALNEINUVIUIALTITARAZ FULUUVDY
Part 4: Dimensional compatibility and WNAIULAZIAISULUUNTSUAAEU WUU
interchangeability requirements for a.c., d.c. and | N3ZLANTI LAZLUUNTZLAAAU/NTZLANT

a.c. /d.c. vehicle couplers for Class Il or Class Il dusuenueudlnihvundn

light electric vehicles (LEV)

Usziudidguesnsgiuddeuiaziiniureseiueudlni Ao sUuwuuvendndaunas
wnsudeimunegluaunsuunsgu IEC 62196 fegnategunuu nsvneueudliuazaniiisn

Uszglwihiisuuuuveadndeusazinsuiiuansneiu fagldamnsadauseylninananiiuu q 16

[
[

Aty wiazUssimadnduuimedaasugUiuuindsuiasiinsureseueud i i susuuiiemse
fsUwuulilesiign
wdeusaziinduveseusudlniidmuseglusunsuuinsgiu IEC 62196 wuslalu 2

UIELANAIN

1. WndsunaziinFusuunsuaadu wnsgiu IEC 62196-2" Amuasduuuveudidsy
wazinsudmsun1sdnusealiinnseuaadunianun 3 Type 3¢ Type Nflsuldiunilan
Ao Type 1 way Type 2 @ Type 3 dinsldsutdosunn Tuntdswenanisaniz Type

1 war Type 2 fauanslumnsnsdi 4-5

unil 4 maaunlassaieiiugiuiiosesiusueudlnih 4-12
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A19199 4-5 WIESULAZIEINSULUUATELEASU Type 1 taz Type 2

Type UIANNA ATNABEY Uszwnadildau
Type 1 1 & 250 VAC, 32 A ansgeLusn, ajiju
Type 2 1 Wa: 250 VAC, 70 A glsy

3 wld: 480 VAC, 63 A

2. WIEEULAZIAIFTULUUNITTUENTY WASIINNTTUAFAU/NITUENTI 1105511 IEC 62196-
3% frvuaguvureadindsuuaziiniudmiunissnussglniinssuansetomun 4
Configuration fauansluni3139i 4-6 Tne Confisuration AA uaz BB azifuddeunas
E3uLuUnsELansaintil dau Configuration EE wag FF szfudideunasidhsuuuy

NIYLAADU/NTLHARNTI ¥159758N71LIN Combo

A5199 4-6 LANLFYULAZIANSULUUNTLHANTS LAZLUUTINNTEAFATU/NTE ARSI

Configuration UIANNA ATNAIDEY Usznadildau
Configuration AA | 600 VDC, 200 A i
(CHAdeMO)

Configuration BB | 750 VDC, 250 A U
Configuration EE | ns¥uanss: 600 VDC, 200 A An3goLsN

(Combo Type 1) | nszuaaay: Type 1

Configuration FF | n3zilansy: 1000 VDC, 200 A EqII'i‘LJ

(Combo Type 2) | n3ziaaay: Type 2

unil 4 maaunlassaieiiugiuiiosesiusueudlnih 4-13
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il mnorususliiiuaraniisnuseliihdsuuuuiidsuuasinfuiiuandnetuagll
anansaviin1sdauszqlidile dadu mnanunsad e i dsuLasi TUTseusuR i
Tudsemalnelififisasuuuuiion fazdunumeiidaaulinnaduiifeadosannsaiundie
mamsitaulassadsiuguiiosessueusudli vl uumadentu uazananuduauien
sunvuddsusassnsuliiudldaueueudiniy egrslsinu lunsdnsdauszgliihnszuaadu
Hagtiuardarsindadmiun1sdausealniinfill Vehicle Connector u Type 1 wawil Plug Liu
Type 2 (U7 4-6) Faaztelsierusudlniingil vehicle Intet 1Ju Type 1 14 srugudlniingu
annsalfauaniiddnussluiindi socket-outlet il Type 216 Faduanniisauseqlnida
Socket-outlet 1fu Type 2 ansasosfumsldnuldiseueuslndiid vehicle Intet Wlu Type 1
wag Type 2 udlunsdinnsdauszalufianszianss nasudassgnitudndsunazififusng
Configuration Aaudneilgenn iesnszuudeasuastuneunisiendlunsdnusealuidan
uanenaffusn feiy madeniinaneussmadonldfenisindanisnuseqluihiid Socket-outlet

P9UU CHAdeMO wag Combo TuLAsadLfen

gﬂﬁ 4-6 anaiAlianlassening Type 1 wag Type 2

fian: http://www.dev.co.uk/5-metre-16-amp-type-1-to-type-2-charging-cable-straight
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st clinrger*

SAE Combo port
(L2 + DC charging)

CHAdeMO port
{OC charging}

U 4-7 anfidauseqlihiisosiuita CHAdeMO uaz Combo

fian: http://bmwi3.blogspot.com/2015/02/did-dc-quick-charging-standards-war.html

dinauInsgIuRaniusignamnsIy (aue.) ladaune e unazivualInsgIueLEey

waztinuveseuun b ludsesmalnglviiissguuuuiemsedsdwuulnissan lnedinng

nunAsgIuNdndusigaarnssud miusndeunassiniusueudliiaiedunaiiua 3 ey

AII1UaLdAlUAIIN 4-7 Y9t au Fuil 21 weAInTew 2559 11ASFIU NN, 2749 tau 1-2559 uag

wan. 2749 1ay 2-2559 Usen1Alds1viaauunyInal d1u dan. 2749 Ly 3-2559 8gEninanis

Usgnaldlussiaauyiune

A15197 4-7 URITFU BN, 2749

WL ASULAZLANSUEWEUA L

WINTFIU

S18ALLRUN

wan. 2749 e winFu-Ie dreeusud uaziSug el - Msuszglviruainves

gIULUA A

uan. 2749 tay 1-2559
wda 1: Termuaiialy

SunngIu IEC 62196-1:2014 Ed 3.0 unl4laeds

gt (reprint) TuszAuaaLUs (modify)

udn. 2749 &y 2-2559

@y 2: Uamvua ANINAULATER warnIs
Fuaould dmsurdeu wasvientnduiaves
wnlinsruaaay

FunngU IEC 62196-2:2016 Ed 2.0 unl4lngis

v
a & o

Rung (reprint) Tusgauaauwys (modify)

uan. 2749 1au 3-2559

W@y 3 Tannun ANNulagliR wagng
Fuildsuls dmfurndeu wasviontnduiaves
WLHAINSEUENTY WAL NTELARU/NTEUERNTS

SUnmgIU IEC 62196-3:2014 Ed 1.0 1nl4laeds

a 3

gt (reprint) TuszAuaaLUs (modify)
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WINTFIU WBN. 2749 1ax 2-2559 Amuaguwuuideunasinsunseuaaduiduiuy Type 2
TnoBugeslierueudlniingil vehicle Inlet Wunuudy 9 awrsaldgunsaliaduiiioysumldiu
Type 2 1 mnfvineusudviedvinanddausegluindufdaniouuasfusesgunsaliaiutu daw
WINTFIU WBN. 2749 1ax 3-2559 AzdaliimupsunuuiideulasinSunseuanss wasnssuaadu/

nszuanss dmsulszmelve lnglidulumumnsgiu IEC 62196-3:2014 Ed 1.0
4.3.2 53UudaUszylnila

BUNTNUINTFIU IEC 61851: Electric vehicle conductive charging system Lﬂummgmﬁm
sruudaUseliiarudtdmsueueudliil aseuagunsssuudadsegliiinssuaadunas

nszuanss JagUu aunsuu1nsgu IEC 61851 dMsvua 5 part 69915197 4-8

M19199 4-8 BUNTUNINTFIU IEC 61851 spuusauserlnilminuinidmsueueudling

UINTFIY YaUUY
IEC 61851-1:2010 Ed 2.0 Foruuaiialy
Part 1: General Requirements
IEC 61851-21:2001 Ed 1.0 Forvunveseusudliiin dmsunisidonseniu
Part 21: Electric vehicle requirements for fadrluidvuvrasanegludinssuaadvuas

conductive connection to an a.c./d.c. supply | NIELANTY

IEC 61851-22:2001 Ed 1.0 Jammupdmsvanfisnuseqluihnseuaadu

Part 22: AC electric vehicle charging station

IEC 61851-23:2014 Ed 1.0 Jammupdmsuanisnuseqluihinssuanse waz
Part 23: D.C electric vehicle charging station Fafmuniialudmiu Control Communication

senInanlonussluinnssuanssiveueud
Tl

IEC 61851-24:2014 Ed 1.0 (lg5aufiu IEC 61851-23) 1 un1msgiu Digital
Part 24: Digital communication between a d.c. | Communication S¥#319@n118nUsy f\ﬂﬂ/\l WA
EV charging station and an electric vehicle for | nsguansaiugueudlngi Lﬁaﬂwﬂumsé’mﬂszq

control of d.c. charging Infnszuanss

BUNTUNINTFIU IEC 61851 uusguuuurein1sdnuseaeuesudliiineandu 4 Mode &
Avuneglunnnsgu IEC 61851-1% 1ng Mode 1 §iv 3 auilunsdnuszaluilinssuaadu Tuvaei

Mode 4 {Wunsdauszglniinssuanss
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[

asunasiBunsUwuureinsdnuseqluiivia 4 Mode lanall

Mode 1: \unsiensnssugudliiiiuwnasdngliihinszuaadu iudsuluiuinsgiu
ANUTIUNTDDIANSIAEATS AUATUIANTEwa bW laiiY 16 A wazvuiaksasulndnlaiy 250 Vac
@FEnsuszuulndn 1 wa) wazlaiiu 480 Vac @Ewsussuulnin 3 wa) Tnewnasangluindesdssuu

anefuwazaunsaidasiunszualniiniu (Circuit Breaker) uazgangiaidanlinesansfumetuiu

Wos91nn13dauszqliliin Mode 1 Wunisweuseeueudlninduisuliimiudiunse
91A15lnense laeldfigunsaldy 9 Wisdy fadu Jelufidanduatuaunisdadseq (Control Pilot
Function) 8nviaisunudiunsesasvanewislifissuvateiu eenaindunsgladedldaula

mniAnnssualiinImsedni9es vsusemeRanudldnsdauseglnih Mode 1 wu ansgowsn

Mode 1

Connector
Battery R | LG

Ul 4-8 msdauszqlalih Mode 1

Mode 2: \funsideusousudlniiifuunasingliinseuaadurnusfulniannsgu
mutunseR1Astaenss Mruavuanseualiiilifiu 32 A uagvuiawssnulnilaiiiu 250 Vac
(@ wsuszuulni 1 wia) wazlidifu 480 Vac (@msuszuuli 3 wia) Insunasdnelnidesdiszuy
aeAunazeUnsailostunszualniingiu (Circuit Breaker) wazanaiaidaflddesilanefuseiuiu
uananil lu Mode 2 agiaidansfosdilsdtuniuaunisdnuszq (Control Pilot Function) uag
szuutiosfudunseanlaig (Residual Current Device: RCD) Gso1afnssogniglundasniuay
Tuaneiaida (In-cable Control Box: ICCB) lag ICCB agmpeiisyagingain Plug LdiAu 0.3 was %30

[
a o 1

Annsagnely Plug

Control Pilot Function fntiilunismavaunissniszyliinuaznsisasussuuleiuly
sendnensdnusealni Wy asaaeuiuvadgliihiinisdeansfuegvseli viiedslianyIuimn
nszualninldlunisdadsealiowunnesiinainuseuas \Wusu Iae Control Pilot Function 9%

doansiveueudlnilaglidygranisuegiananuniteiad (Pulse Width Modulation: PWM)
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Mode 2
In Cable Control Box

Connector

g‘dﬁ 4-9 N13589aUsERNTn Mode 2

Mode 3: 1iunsidousosusudlniiiuivassgliinnssuaadunnuedesdauseqludi
dmugruudlnia (EVSE) wu anlsauszalwii Tnefl EVSE azilousioagninnisfiuunassng
nlihnszuaadu swanszualiibnazussiulniigeaalunisdauszqlniagduogfusuuuues
Widsulazlindu wazamsgiuesnssauszgluindild mmssauszqlwiih Mode 3 Wuguuuuidiu
mlluanifluinisdadszqlaiiiaisisasiiarunsasensafuszeznaiuiuld Wy fviiau

WeasInEuA uduaTenUsEalninguiuy Wall Charge Tuthuegende

EVSE wa3nsdnusealuiln Mode 3 asfeshnigunsnitiostu wu gunsaidestunszuaiiu
(Circuit Breaker) Qﬂﬂiiﬁﬂaﬂﬁummm% (Earth Leakage Circuit Breaker) wagaunsaidnsudinse
15918l (Contactor) uazsesiilsituaiununissatseq (Control Pilot Function) ileAuas
nsdauszaliuasaTvaeuszuutiosiulusenianssausealwil wu asedeuh vz lueud
Inifiidonsiatu EVSE egudeli asvdeuiifinsdeuseszuutioatuagvioli suuianmsdeasiite
muausziunszualninlun1sdnuses g Control Pilot Function agdeanstugtusudlfinlagld

doyaaunisueguanALnIeiad (Pulse Width Modulation: PWM) Wiy Mode 2

Mode 3

Connector \
AC

Charging

_ﬂ

Ul 4-10 n138auseqlali Mode 3
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Mode 4: 1Junsidousiosusudlniiiuivassgliinnssuaadunnuedeadauseqludi
dmiueugudliiin (EVSE) 1wu aandldauszqlwii Taedl EVSE azidousoegisanstuuvasing
Inhnszuaadu wazdl Off-board Charger ttenuadlulihnszuaadulndunszuansaneudnodigeoiu
sudlnih suianspualiihuasissiulaingeanlunisdaussglifiaguegfusuuuuvoasinido
Lazlinfu uazaNAsgILYeINISaUsElingly nsldaunissauseqlnli Mode 4 dalugjazor

Tuaaiusnisdnuseglninansisasiviniu

EVSE 99n158mUszqluiln Mode 4 azfasinsagunsaioafuiiuiientu Mode 3 usinng
AUANNITEAUTEY wagn1sdeansfugusudlnitlu Mode 4 agdudaunin Mode 3 11n waydl
sULUUTRINIAIUANLAE s ADasTLAnmeTulUmugULUUT I dBULAZANSU WagiRTg YR
nsdaUszalningly defmuniierfunsdeasseninsannisauseqluiinssuansafueuoud

Tnifhazgnimuneglusinsgiu IEC 61851-23 wag IEC 61851-24

Mode 4
Connector
DC
Off-Board Charger Quick
Charging
C - |

gﬂﬁ 4-11 M58nUsERlniih Mode 4

WMIgIU IEC 61851-1 falammunguuuunisiwensdesugudtniiiuunadielnilagld

aneiada lnsudsesnidu 3 gUuuy fll

Case A: [Wumsiweuseenueusliiirduuvasanglninssuaadu lnsldansiadanuaiedng
nilafRnnnsivetueun i nefvatedntranisesaaadaazidu Plug Nd@euseiuidisu

Iylitwiluananiu w3e Socket-outlet v89 EVSE Fauandlugud d-12
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Socket outlet

— O
]
Plug and scocket outlet 1 Plug

Flexible cable
On-board charger
Traction battery

Charging station

Earth MPIUQ
Domestic, industrial dedicated (H
socket outlet ’T

EVSE

UM 4-12 sUuuUn158aUsERlnin Case A
fiun: 1As5IU IEC 61851-1:2010 Ed 2.0

Case B: [Junisifousosususlndrduunasanglniinszuaadu Tesldaeiaidadauaens
A997198UN LA UL AZ 0 aARBNANTUsUR A LAz kAt i nseLaaaule 9l Case B &4
wusdaslaniu Case B1 Aonsalidausanudrsuluidvinluanudinu way Case B2 Aansaiaousariu

Socket-outlet ¥94 EVSE G‘fummﬂugﬂﬁ 4-13

Socket outlet
— =00
Plug and scocket outlet
=N 5 ) Flug
Flexible cable |
On-board charger ' - Case B2

Traction battery Electrical vehicle
inlet

- Case B1
Earth terminal " - I Plug
Electrical vehicle coupler ﬂ:E

Domestic, industrial dedicat
socket outlet

- EVSE .

sUfi 4-13 JUnuUn1s8AUsEqluiin Case B

fian: UIM337U IEC 61851-1:2010 Ed 2.0
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Case C: Wunisweusasususbiiidunnasinglidnseuaadu nsldaeadatslane
I19919AnHI01257U EVSE Tnefvatedntnanilsvasanawmdaaziiu Vehicle Connector #498131150
deouduaznaneanatneueudlnils fuanduguin 4-14 M9l n15daUszaluihnssianss (Mode

4) azspdldgunuunisiweusialy Case C winliu

[

e S

Flexible cable -
>
On-board charger
—_—
Traction battery Electrical vehicle
inlet
inle
1 Charging station
«— Connector

Earth terminal ™
Electrical vehicle mupler‘[' ™

EVSE

. -

JUT 4-14 JULUUN58AUTERlNi Case C
fian: 1msgIu IEC 61851-1:2010 Ed 2.0

dmfunsgruvesssuudauszqliin uenneynsLInsgIL IEC 61851 Fadunnsgiu
yessruusaUsEalititsiufihud dalloynsuunsgiu IEC 61980 Fuduinnsgiuvesszuudatszq
Iylihuuumileath (eszuudauszqluiiuuulians) sgrdlsfau synsuumsgiu IEC 61980 du
Tngfaegszninanisdnsin wazszuudauszgliuuumidonidainsldanutesannluiissine
desniiduyugs Aasaldenn wazsesiuidslnilunisdnussalaildi fadu nasiamun
Tnssadsiugruiiesessugusudlalinlutssmalngluszosd Tsnrsiansuiamessuudataeg

A s dundn

4.3.3 s3UUdedas

v (3

Tunsgnusealnihenueudlndy Sndudesdinisdeansseninannfidauszaluihiueueud

S a v %

il WemvAunIsinukarasiaeuaudasnielun1sanyseglnil wnsgiuninestesiu

szuvdeansszminsannisaussglaindueusudlifinflegsewitensfinnsanues aue. il
1. 1SO 15118-1:2013 Ed 1.0 Road vehicles -- Vehicle to grid communication interface

- Part 1: General information and use-case definition

2. 1SO 15118-2:2014 Ed 1.0 Road vehicles -- Vehicle-to-Grid Communication Interface

-- Part 2: Network and application protocol requirements

unil 4 maaunlassaieiiugiuiiosesiusueudlnih 4-21
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3. 1SO 15118-3:2015 Ed 1.0 Road vehicles -- Vehicle to grid communication interface
-- Part 3: Physical and data link layer requirements
waNIING pYNTUUMIFIU IEC 61851 Afinnsszydadmundiunisdoarssznineaniise
Usgqliihiugueudliieuiu Tnsanasgiu IEC 61851-1 seytermuadiunisdoarsdmiuns
dauszaliinszuaady dslddyaranisueguanainuniaiad (Pulse Width Modulation: PWM)
dLMIIU IEC 61851-23 uay IEC 61851-24 szyterimunsunisdoasdmiunissnuseqluih
NSEuanss lneu1nsgIu IEC 61851-23 Judedmuadialuves Control Communication wag
WINIFIU IEC 61851-24 Wudafnuaniunafinaes Digital Communication d115un138nuszy

Indhnszuansavatdnduuwazdnsuiia ¢ Configuration muNIRIgIU IEC 62196-3
4.3.4 audriuldnausivanini

Woandiudseneunanvesanitdenuszalniludusunsaididnnsaindnide (Power

9 9

'
v =

Electronics) 8nvisaafidnuszqluidalissuvdearsieilunisdearsiveueudlni wazns

2
C% IS

doansfuleietngasaumansuen ety aandsnusyqlnihiseglungugunsalidesiinismaasy
audfulgniaudmdnlndia (Electromagnetic Compatibility) iieduguinaduwdmanlniiiia
MnanisnuszgluinazlailusumunsinuvesgUnsalviindu wesgruiifeadestuanudifu

Imnausimdnlrifhvesanifidnuseliihiogseminamsfiansanues aue. fid
1. CISPR 12:2007+AMD 1:2009 CSV Ed 6.1 Vehicles, boats and internal combustion
engines - Radio disturbance characteristics - Limits and methods of measurement

for the protection of off-board receivers

2. CISPR 25:2008 Ed 3.0 Vehicles, boats and internal combustion engines - Radio
disturbance characteristics - Limits and methods of measurement for the

protection of on-board receivers
4.3.5 aruUasnsy

wnsgruduauUasadelunisdausegluinfissyliuarusdiulusynsuuinsgiu IEC
62196 WiduuaviinSureeugudlii LavaynsuNIATgIU IEC 61851 szuudaussylni
pedlsfinu wmsgutedussyderimundunutasadelunssnuseglaifisiniu uenainida
ipsgrwuauUaeafesuduisnlufesiansaniududn unsgrudiulasndoveseueud

Inlflegseninensiansanves aue. Iasil
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1. 1ISO 13063:2012 Electrically propelled mopeds and motorcycles -- Safety

specifications

2. 1SO 6469-1:2009 Electrically propelled road vehicles -- Safety specifications -- Part
1: On-board rechargeable energy storage system (RESS)

3. 1SO 6469-2:2009 Electrically propelled road vehicles -- Safety specifications -- Part

2: Vehicle operational safety means and protection against failures

4. 1SO 6469-3:2011 Electrically propelled road vehicles -- Safety specifications -- Part

3: Protection of persons against electric shock

5. 1SO 6469-4:2015 Electrically propelled road vehicles -- Safety specifications -- Part

4: Post crash electrical safety
4.3.6 dU3IT0UY

WINTFIUAUANTIOUE VR UEUAlNT R TEninanIsHaITNUes ave. Hdsil
1. 1SO 13064-1:2012 Battery-electric mopeds and motorcycles -- Performance -- Part

1: Reference energy consumption and range

2. 1SO 13064-2:2012 Battery-electric mopeds and motorcycles -- Performance -- Part

2: Road operating characteristics

3. ISO 8715:2001 Electric road vehicles -- Road operating characteristics

¥

4.4 wunnwanzadlunisinasaanildnuszaluva

24
o

4.4.1 WunfnnsaaldauszginialuanjannauasuazUsunma

1Y

sUwuunsdaUsElndnluangammauasiarUsuama agulanad
1. druegende

thuegedeiluanuindnlunissauszqluihdmiudldousudlnih lnsansoanuves
New York State Energy Research and Development Authority™ izuﬁ’l 80-90 % ‘U@Qﬂﬁé’ﬂﬂizﬁg
Twihwesguudliinazdunsdaussaliinneluiiinendudiuyana demneaaii luudas iy
fduaztheusudlnihvesausndausyqliihaaiiansisazuontn Wead 10-20% vesU3unal

gUUA NAIALAVINIU
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2. aantidauszyluiinunaensaasisas

Tumsieusudliiihazuiiveniuegraunsmats andudesiimsimuszuusauszqladih
Tuanuiiansnsne Tutanidausvalwilludnuuzedefuanduinisihif fianuvaendeie
Hudsddgiian ldouesudliinazdedldiuanuderulufumudasnssvosnisdausz gl
Tnghiddsdsanud anwernia Ussanveserusudlnill uazdadedu  lasanuiidadgada
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fisn: Electric Vehicle Supply Equipment (EVSE) Test Report: Schneider Electric, U.S. Department of Energy
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Anuseansidliihannisdadsealnihduegiuseaunisdadsyalniihvesgunsaldnysey

Ty «

g IWC w30 n33115n155UTENaUNTE U Al WY A (The National Electric

Vehicle Infrastructure Working Council) lafnnunsgsiun1ssnussgeueunlniily 3 sedu sl

1.

seaun 1 (wuud) - Wlwihmalulunisdadsgameseduuseiu 120 V ddsukuy
“Three - prong receptacle” @anulutnunaziinau n3ednUseanvaueilanuisndn
Usealanny welinseualnfidninuszuia 10 A n139nuseseau 1 agldan 8 - 14

] Y

Fluwiseunnd dwmsumssauseaauysal T UTUIATDHUNLADS

q

J2AUT 2 (WuUsssum) - Wudsnsilessiudmiunissnuszeusudiniuazdosdnim
gunsaliiiaydmsugueudli seaun 2 Tonailunisdadse 4 - 8 ilue fgsedu
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seuil 3 (W) - seduiiBunisdausslnilngldvnssuanss usafugeUssana
480 V Fsannsadnuszquuamedtiniglu 10 - 20 unit Yaguiisasudliiimansdve
lFaumsdausegluinsedud 3 Wy snoudliliindvie Mitsubishi i-MIEV wag Nissan
Leaf dmfusasudliiingvio Tesla Idinsfauiszuusauszaiuunidufiveudondn

Tesla Supercharger %ﬁaaiﬁaﬁuﬂﬁjuﬁwﬁwﬁmﬁu
ealdunveITERuNMIEnUsElihveseusuAlinsedusng 9 wanslunisnem 5-1

M13199 5-1 sEaiunsausealniiveseugudliin

Charging Primary | wwas3e | nszsudsn UIIAUDA faalnd | alaslunis
Option Use QERIE] Uszq Uszqlwidh (W) anuseq
) W) Ll
Level 1 Uuinede AC <15 120 <18 6-20
Level 2 Uuinedy AC <30 240 <18 3-8
GRALTI AC 80 240 <18 3-8
Level 3 GRALTI DC 200 480 50-150 <05

fiun: DOE Energy Effeciency and Renewable Energy Vehicle Technologies Program
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fiun: Electric Vehicle Supply Equipment (EVSE) Test Report: Schneider Electric, U.S. Department of Energy
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fiu: DC Fast Charger Fact Sheet: ABB Terra 53 CJ charging a 2015 Nissan Leaf, I[daho National Laboratory
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Private Publicly available, slow Publicly available, fast
1.3 million outlets 162 000 outlets 28 000 outlets

® China

¥ Japan

® United States

® United Kingdom
Germany

¥ Norway

® France

® Netherlands

® Sweden

B Canada

“ Others

Note: Private chargers are estimated assuming that each EV is coupled with a private charger.
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fiun: Global EV Outlook 2016 — Beyond one million electric cars
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fian: “Plugged In: How Americans Charge Their Electric Vehicles” , Idaho National Laboratory, 2013

ﬁ]’msﬁ'ﬁ);ﬂa Evaluating Electric Vehicle Charging Impact and Customer Charging
Behaviors — Experience from Six Smart Grid Investment Grant Projects N3eyTNWaIU
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foensldlnihgeaavesszuy  Fonndnisiszuudasanlalinddnistmuanananldasyiiliing
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971N91U798 Battery Electric Vehicle Driving and Charging Behavior Observed Early in
The EV Project 484 ECOtality North America bavinn1s@inwinginssuvesgldaueiugud luiii
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fian: Evaluating Electric Vehicle Charging Impact and Customer Charging Behaviors — Experience from Six

Smart Grid Investment Grant Projects
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U": “Battery Electric Vehicle Driving and Charging Behavior Observed Early in The EV Project” , SAE

International, 2012
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fiyn: Battery Electric Vehicle Driving and Charging Behavior Observed Early in The EV Project” , SAE

International, 2012
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fin : “EV Project Electric Vehicle Charging Infrastructure Summary Report”, Idaho National Laboratory,

2014
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2014
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Tugasan (MW) WiTuanid
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2560 30,273 5 0.02 22:30
2561 31,284 10 0.03 22:30
2562 32,463 26 0.08 22:30
2563 33,616 ar 0.14 22:30
2564 34,577 76 0.22 22:30
2565 35,574 108 0.30 22:30
2566 36,545 149 0.41 22:30
2567 37,567 197 0.53 22:30
2568 38,591 255 0.66 22:30
2569 39,659 320 0.81 22:30
2570 40,606 398 0.99 22:30
2571 41,631 470 1.14 22:30
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Tugasin (MW) THETEROIE
MW Souay

2572 42,497 556 1.33 22:30
2573 43,524 682 1.59 21:00
2574 44,635 815 1.86 21:00
2575 45,666 1,018 2.28 21:00
2576 46,567 1,216 2.68 21:00
2577 47,529 1,379 299 21:00
2578 48,569 1,591 3.39 21:00
2579 49,737 1,851 3.86 21:00
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Tugasan (MW) WisTuanid
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2560 30,275 7 0.02 22:30
2561 31,292 18 0.06 22:30
2562 32,471 34 0.10 22:30
2563 33,625 56 0.17 22:30
2564 34,584 83 0.24 22:30
2565 35,589 122 0.34 22:30
2566 36,570 174 0.48 22:30
2567 37,609 239 0.64 22:30
2568 38,658 322 0.84 22:30
2569 39,769 431 1.09 22:30
2570 40,819 610 1.52 21:00
2571 42,041 880 2.14 21:00
2572 43,129 1,189 2.83 21:00
2573 44,358 1,516 3.54 21:00
2574 45,701 1,881 4.29 21:00
2575 46,942 2,295 5.14 20:30
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2579 51,814 3,928 8.20 20:30
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5.4.2 HNANSINUATUAINULUAIVDISUUINTN
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5.4.3  HANTENUAIUANAINYBITTUUINAN
1. wansemudtuansuaiin

Tunsdauszalalihlfeusudlni anaanddauseqlwindidunszuanss ielsiinissn
Uszqliihiisanidaiu asdnnsdsussuulniihanssuuliinssuaady (AQ) Wuszuuli
NTPLARTY (DC) ME3uy AC-DC Converter @9ann1svinaiusegunsalfenann axdamaliiinna
nsgnudussuedn (Harmonics) Fsasvinlsinszuauasussiuiaiion luunansdiigunsallaly
1193371 9199zdmansznuiugldiiluuinalndifies Wy nisvinuvesgunsalddnnselind
iegunsninuauniedasiufinnatn fatu madeuderesaniidavszaluiiazdosdivouiun

Wansznuegluveulniausule

nslaifldivunsefuvesussfusfueindmiussuulniluyssmalne Weléidy
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sonminuvesgunsallui waziiieldifunsoulunsnausuilefnundadindmiunszuaens
wadinfiadanngldlifusazas Tnsdnsmnunaianuieunssdusisuefingau (THD) Foadlean
ounI1 5% a@msuszuuliin 2307400 V way fesiiateenin 4% dmsussuulnin 12 kv, 22 kv,

24 kV wag 33 kv®

AN 5-5 SEAUNLEUTBILSIAUanSuatindnsussuulnin 230/400 V

315 uHNdUAVA a15ueiNdUAA Lo L
a1 . da . . g15uaHNIUADY
Ahilsdmumues 3 Mmoo 3

SUAY | 159FTHIITNONN (%) | SMAD | 159eHEITNRHN (%) | SuAY | usaduariueiin (%)
1.0 3 4.0 2 1.6
7 4.0 9 1.2 4 1.0
11 3.0 15 0.3 6 0.5
13 2.5 21 0.2 8 0.4
17 1.6 =21 0.2 10 0.4
19 1.2 12 0.2
23 1.2 =12 0.2
25 0.7
=25 0.2+0.5(25/h)

3 o d -
7 lﬁl!ﬁﬂullidﬂuﬂ]ﬁ HOUNIIN (THD v) = 5%

u: Termuangunasisnsustinifeaiuliihuszinvgsiauazgeaivnssuatul 2557, 3 s
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A15197 5-6 SHUMIUNUTDILTITUENSaTndmSUsEuUlNTh 12 kV, 22 kV, 24 kV wag 33 kV

aSapiindudud a1dup indueLA oL
, 1 A uatind AU
nhilsdnnumuos 3 e 3 ’
UAL | usaAuaiuein (%) | oAU | usauaiuniin (%) | duAy | usaduariuaiin (%)
5 3.0 3 3.0 2 1.5
7 3.0 9 1.2 4 1.0
11 2.0 15 0.3 6 0.5
13 2.0 21 0.2 8 0.4
17 1.6 - 71 0.2 10 0.4
19 1.2 12 0.2
2 1.2 12 0.2
25 0.7
=25 0.2 +0.5(25/h)

ANMNIUISIA U HDTINT I (THD v) = 4%

fiun: fermuangunasionueinfuiulnissiamgsiauazgranmnssuativd 2557, 3 Ml
2. WANTENUATULIIAY

Tumsdauszqlnilieueudlnil anaonddauszalniuuusiniludnuazueanseua DC
wsanslinisdauszgluihuuusssumautiuin indusuanunuaziinisldanundeuiuasyinli

o w

fnshemdalnirannszuuidudsunaunn azdwmaliinaninensssuantuszuulnidile uenaindlu

'
aaa

vnsdnfiniswssuszuuliiiiiosessunisdauszglnidulsunamin windinswgadausey
wiouiuduiliosninnisysanunmesian axvinliiinan1isussiugs lnslanizaiedslarenand
szgenanalnadneieg Famsidgavuressiiuiioanandemvuavesnisiniuinndy 10% du ag

dawaideiugunsallufinlusyuu saudsenavgyiligunsalidenela

NHANTENUAINA1IYIITRBIINITRATUIRUNSAIAIUANLTIAU (Voltage Regulator) %138
gunsaliaslvi3uea?in (Reactive Compensator) ¢ 9 Tuszuuluiln lasanizgluszuudining

9

Tunsaindnisldauaneueuslndndudsunamnnlusuies
3. wansznuiuauliaunavasszuy

Tvasuszianthuegordemluuuy 1 wa msnslwihazdesmensudnizosinanluusiazie
Tfianuaunauniian vnlnaasananliaunavienisfidemegudlniindundaussgluuiaa
wnniunfagilisidsnilusaduganiBnasaaiivde winugnydefiintuasdaunnns
nsdifilanaugarsauina esmnanulidudaduresidgadetasulsiulnenssiudnszua

gnna9dne onsesabninlumaduazluauinninnsehaludnasalaninis 39inldnandelnin
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godennndt wasnisiinseualualiaugansaumarzyiilinasinveanszualilugud Sudinszua

Y

'
o w a 1 v a

Inaluanefimsea Wunaliiinmdsgadeluaedmsoainaudn uenaniifdmasieusaiunivaty

A8V NANSTULAANINNINLLTLAULTIAUNANN IV DLSIAUANUINNINDNEADLNETNLED

4. wansEnuduaugydelussuulnia

o a

nansznurasidagaidsluszuvenasiAatunmsldausueudlii difutu Wesn
nsiillvanfindureseueudlndh IngunArdsgaydeaslidudadu uiazudsiumumasaeswes
Anszualurugiu fuduludianaridnnslivangs @ mindinisdadseqeusudluinfiatusn
waﬂiwmﬁaamﬂﬁwé’aqmLﬁa'ﬁaﬁmmﬁﬁ@ummmil%lﬂw ns@nwmdanandifiuiingdsny
gydeiflesannsidindauszqueseusudliiifissnnnininga 140 % Wefleugudlniinfisdi
11 50 % uazdnnsAnunanaiiufinindnsnissauseqlrlveaiosdauszeiiinadoidagy e

wonanildadinis@nwnuansiiuiinansenuduniidigadedvuiuaiueivedds way

Magknilunmazadnaie

5.5 HNaNIENUAN1sNUsEUUInNn

ﬂ']ﬁ'ml,muizwlw%wLflumsﬁmswmu,u’mwﬁmmzaﬂumﬁamumawaizuulw%lﬂa
sesduaudeanshiiniiiiutulueuian nszurunsnamuszuUliiEuduaInnIsIEINSalA Y
Foenslifimasnyaen1s11uNy antudsinnssiassssuulniinlusuaalagldamensaining
Fosmslifihdanaiievimsiinseviszuuliih Tnsmsussilussduanudetolduazaainmli
winldidulumuninsgunisanauny (Planning Criteria) 194K UAZADINILUINIINTAIN VLY
szuuliihfingaufigaiondtymidu mamsssuuliihanansaudsmalassadsosssuu iy
3 Usginy Al N5 USEUURAR NN nsaieussuudalidn wagnisnaeussuud gl

5.5.1 HANSENUABNI5IUNUSTUUINANSEUUNAALAZ SsUUEHS

gugun i dadulvasnmalwihussiamuds feduindianudidgannlunsyuiunsnaunu
szuulnin nsiansanNansenuvananUssANe 1 us U NN 901N NTAUNF AT UADUNI TRV
ANMEINTalANUADINS AN IUAUR U un T sziszuU N

1. N1SWEINSAIAUARINITINRAN

eusudliidulvaniifianaliiutuey (Uncertainty) Ameinsaiaudasnisinihdueg i
Srurugusudlniildanuluouianddidasevesnsiindudiduainnsldlnfiiussinnay
uen1nd Umnanslaluihsstuegfunasnisitldlunisuinisnisdauselniidndae nns
ne1NTAMNNARIN1T NN e udliinIe199zioiarsuIneIsN1sHARLENDaNIINLAAN

Usznndu e liinanuwsugluniswensainusaens i
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d’j '3 14 all v YV U L4
wenani luniswennsalausesnisiiihseaandliiusegs desendudoyanisnszang
Mvaseusun szt sidaume Weswneusudliiidulwaniedeudls fsiu wielinig
we1nsadsANu g JsadsdingAnssunisiderusudlniliunsunansanlunszuiunisdniiad

NYINTUAUADINTLNHIA e
2. WUUINABIVDILuan

Tupshaszdszuulniiauuunadm (Dynamic Analysis) wuusiassvadlnantuindudsi
dfuunn WesnnUsunaidslnivednanszaevaussiunisldsuwtamessatuluiinag
ALAYEIsEUY Famsmavauastanaal Sinvauanseiulunudssiavvesinan ogslsiing lu
nszvumsBasgvissuulnihdagdu dliesevssuulniilavinsfinusasidnlalugudnuusves
Tnanflegluszuuliih dagiuldifuodsiud Taodofarudesnslalwinfsiu alnifidens

o o a v Y} a1 a ° = My A
finvgamuanwagnanainiadedulnantagiuiiieginy wuuinaswedvanisliliuasuudadld

AR

oehslsfionu efinsldnusueudlniunndy msdauszqemueudiniiwinlasiuadossn
Usgaliihdadugunsaldidinnseiindids (Power Electronics) Aiflnaandinmainssainlvan
fluldegluszuuliilutagiu fedu mnlaildlduuuassesmanfivansay enadswasioninu
gnAesvesnadnsildanmsins sz uulwihldmnlusuandosudlnindaildaulussuy
11U

3. 35n159Asziiszuuluin

\lesshnowgAnssunsldluihvessusudlnihddnvazunndrsannisldlnivesgunsal
lihdssiandu sastadufienanisaifuin msléoueusudiniagiutuedsnagiluouas
feiu dadauvedlnanuszinneusudlifidelvanssnnduasiingatu shllassaisodvanly
syuvlwiuasuudasluanidn 3nsiesgsiszuulniindedenddsunadludeuiu da

Usziiuingg inszszuulninagdesinnsaniinseunguivaneueudlni iy

B 0154880 Scenario N1983LA1ZY 1H9991NAN1EYIsz U MANTuAsudaslumiunian

paentIIAINITLNY MFiATEszuUliing angddianansaduiunnsle
dmsuuaunuszuuliihsseren duly dWelviasevaquimnnisalfiddyiiduaste
aufunsesszuuliin nshmsiziszuulnfnezidenianis Scenario fidfey
asaumgunanglussuuliinuazaenadotaiudeinisiniivesssuulaesiu wu
Peak Load, Day Load Wag Light Load lagusiag Scenario IzuANAIITUAsSEAUADNY
#eanslylih Favdsundadludnvazidertuynaadlniinzegs ndande Usunuanm

AoInN15NA1v84 Peak Load fAuinninUsuiaminufesnisiniives Day Load wag
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USununudesn1sindiues Day Load daunnninusuiuniiudesnistiiinves Light
Load iflefinnemesudlaiindranldon nsdavssqlnihannsainiuldluaniud
s19q sufieusudlniitaonogddliutuey iesaneusudlaihiudulnaniiamise
wndouilld FuiliAnnsidsunas Profile vaslnanssandlifiusgdluidanu
(Geographical Demand Scenario) fatiu n1staszhszuulniilusuinndeeagod

A5RS04 Scenario M3l Profile vadluaniUdsukuadlindanunnieg

= mslfnususudlilugausn enanseandameufinadnenin 1wy uwdsiesdien
Nuitddnlumdes shldvsmannudesnisiniluusnaduiviuve e
desndinmsdauszaliimdoutu Sedmalfssuulinluuinaduiunssgaiund
AnuaEnsatunsIgliiy iliiAeusedulnianuazveenalugdyniaioninves
usasuloiiin (Voltage Stability) Fslaeuniithasliindulussuuliiiviludesansyuu
l‘vxlﬂﬁvl,éf%’umwEnaiaq%’uﬁuﬂ%wmmﬂﬂWﬂwﬁﬁaaS]Lﬁu%u FaunsIATE T
Iwh3ssesfinnsantywiaiosnimveussiulnihiiinannssauszalniindunsd

NLAEEY
5.5.2 HANSZNUABNITINUSTUUINAIT19Ue

iesanenudeanislilwihveanisdauszaluiiveseusudlnii azdmaseiidodfydu
anmanudesnslilwihszuudmine Ssasdosdinsuszanunisvesnsnszaeiveadfideususd
il uaganisauszqluiia ilelianunsanaauszuulnihdmurgldogrefivssansam uaz
aeandestuoradusyuy Tunnsdiianmszuudmheifudaudesnsldlnihdoutnageogui
9199zdeadn1snausuaulunafinvieudasdming areda andaiielamisasesiuaiy
dioamsvaansldlnihaneusudlnih ity

wipgslstmudlefinnsveldlwihd wivannfigaussqlnilvsevelniumunedends  deq
a U dy d‘ gj = d‘ U 1 A 1 1 1 A ¥ 1 v
Asaununtugdssvulnihnsessunisinglnuselusgnls mnabiigsweenadesnisneasng
sruulWALALEN o7y lawazaelii nlsulasdnming Fainlvnesdnisueldluiiaimin

WasaasunisInelniiegnalinnuduas wazduseansain

Tunmaamdwsuiiud nnlu. 9290 2560-2564 tu nww. agsErrivausuHLUTUU Az IEY
seuudmendsliin atuil 12 9 2560-2564 deanzSsunusTiiialviauiurey Jeinsundn
annsnsesiuanudeansinihveseusudlihfiazifaiuld  dnluounaneisinisussgeany
Foenslntiimessusudlnihiiesietuliludmennsalanudesnisinih weldlunsnaunuszuy
Tnflvisessusialy
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dwdu nla. Sindninasinldlunisnaususzuulidn Weldifuuumidlumsiesesissuy
il wagauamsnvesszuvlunissosfuaudesn Tl didinduaingldlndh annis
Ansginuinlunsdifiuiunaainudeanisldludrdimuduainnisldameueudli
lddraziluainnsdidndszaliaudiuegende wiedauszylrainaaiidnuszaluiiniy
PeasInaud vienuaainag ludunainisifunisuouundn fasdeadenlsaiieulnanszuy
Irifhes nla. Tngaziinansenulagnsatonisaunussuulniludiuvesssuudmineuseas 22,
33 1A% WagszUUTMneuse 380, 220 Tad Feazdiosinisineiatiinamnudosnisldludig
dutudingn elinsziusuugsssuuliinldannsasesiusenudesnsld i ddutuld s

PANLNUNNITNUTEUULHAN fadl
1. NEUNATUKIIAY

HANTENUADNITINMHUIEUULINTN AULNATLTIAY EABIYINNITIATIZALAL IR UTEUU

i Teemuaulifiaussiuiigaiouseanddauszqluih uazlussuulwindusuniss dai

ﬂ' U o 1
191990 5-7 Nﬂﬁ]iﬁ’Wﬂ’ﬁﬂ’JUﬂNLLiﬂﬂu‘U@\‘iﬂ’]i’]’NLLNU3$UUQ’MN’181‘V\|‘W’1

e : 1aad
IENANTHE) nsaianglwuni nsaignglvigniau
Angn GAGTY Angn GG
230,000 218,500 241,500 207,000 253,000
115,000 109,200 120,700 103,500 126,500
33,000 31,300 34,700 29,700 36,300
22,000 20,900 23,100 19,800 24,200
380 342 418 342 418
220 200 240 200 240

(%
=1 [

MHINYININITIATILAN ST UVBIUTUALMAAAINA TR SEUUTALTIRULALAILINTEIY

Qe

Aana1y Winasan Ul pasdmihgliivunnlvgu vsefndigunsalonseaunsanu

luilmpesasnany ietsuntuuTuusdlvaussiuaglunuainynausut1any
2. naaidunianIssuIvan

NANTENUADNITINHUTEUUINTAN AUnaaeURTAN1T5UIMan 28RN IATIEALAY
Muruszuulni Tngauaulilianfidanissulnanvesinmesnelnliiuanidausealui waz

Tuszuuduaunisnan 5-8 sail
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M13199 5-8 WmsgrunsauAun1sIngliihvesiiingunsalvesnsnnaususzuudmiielnh

gunsal nsaldglviund nsidnglvignidy

aeds

- 15lAga 80% Nin 100% fifa laidhiarian

- 2959U 50% Nin 100% Aifn laidniaa
AYINUNYUTIGS

- 15lAwa 80% NAM 100% fife laidhianan

- 159U 50% WA 100% fifa laidhiarian
AT TN 80% rin 100% Aire ladniaa
nlauUadlninngg 75% Nin 100% e laidniaran

112% e aelu 4 au. (mw
1M1 IEC60076-2)

nlouUasInRUY 90% iR 100% fifa laidriarian

Matmninsiaszinsinduveslinalvandng 1w ssuulianfunaginssuivan
Aand et suuUTuueag I mislidvualngdu vsedaswmdanuasimuieg

QI a d‘l 1 U Yal 1 L3 ¥ %4
Wiy Wietieuileusuugsliliaeglunaminsnaunudiesiu
3. nadidiuaannlunisangln

HANTENUABNITIEUsEUULIN Aunasinuninlunisigll asdasinisieseiuas
Maunuszuulni nerruaulvddraunmnisinelnluianesninelulviuanidsauseqluin
danpnesiu “sedsunisinihdiugiiniaitsiedeiuaniseusessuulaseiigliin” wide

“nsauAuAun Il
5.6 HANTZNUADNITAIUANTZUUNGILINTHA

nYoyavetivan (Load Profile) vaausema fanwaenisildsuuladluisazyiaian ag
Arnuseansldlningegaluylaanaisiusening 13.00-15.00 u. wazArAudensldlniasan
Tugaananafusendng 19.00-21.00 u. Milidesdinsuimsdnnisiielianunsadamnasnulaedi

=
LWUIND

nsinTuveInufeInsiiluiannsdauseglnihveseueudliitu a1nniswensal
AInTzinsindunsaiuYnsldlnihgaanlugiainaishiy mnladinisusmsdanismaleue
WaEinsnINNgANTIHYRINTEAUsER I ansUsEng) Fazdwaliniudenisldlnirgen

lugrenanshuiuduegraldedify wazdwmansenudenismivguszuuiadninluamsiuves

Uselne
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nMatiinduvesnufssnsiglninduusunamnnlutisiaidu o aneuesudlniituay
dwansenuiunuaudkasisiuvasszuuliinlun nsivesislseine Fse19asinlugaiy

fupsvesssuulilifianas naufsnaunmndsuliihndnsenvaslieglunusiuinsgiunivun
1. wansznuAuAMURLnin

nsiiuTuvesrudeansldliindifiuannty e1aazdwansenuliaualuszuulniiiias
auaw%ﬁjmwuf\mﬁhmmgm FaUsnAuuIMmInsUSmMsInnsNsNTuvesrdeannsTE L
Tusyuutiu TneUsniayldidmwandses (Spinning Reserve) iosasunisiuasundas Tnaids
nand1seslpemaluasiianUssuna 800-1,500 wnying Feninfiansanainusunaniugesnisly
1‘1/\I‘17ih‘1‘7iLﬂ?isuLLUaﬂaeJNimL%aﬁﬂﬁﬁiﬁL‘TJuG’TaqL‘ﬁmﬁ’]é’qm5mﬁﬁaﬂmwuﬁluﬂ‘%mmﬁqﬁu Feavdana

AsENUAUANLYTI18IUNISUSUNSIANISTEUY

SDHE Frequency (7-Jun-2016)

50.500

805
50.4

503
50.225

50.2

801

49.9
49.8

49.775
497

49.6
49.5

49.500

449.4
0 1 2 3 4 g 4 7 a 49 10 1" 12 13 14 14 16 17 13 14 20 21 22 23H 24
aur

JUT 5-20 nsmuAuALAvesUsEmAnseseyluNnsg L + 5%

2. NANTZNUAULIIAULWAN

NMSIANTUT8IANLARINSIE NN AINNNINTY 0199z demarilmAnanIzussRumlusE UL
Iifin aufsnisiananevesusediu (Voltage Collapse) @1o133zinlugainudemevesgunsaldls
Il vsen1svanvangldluinursdruiiednuiseauusadulniile lnenisinwseduuseiuag

v v 6

duiusunssnumdsininueaiinl lnevsnfasdinisuimsdanislredifinisindegunsaionive
masliisueafinlussuuiu mUBwes wse SVC (Static Vars Compensator) i’)@Jﬁ’ﬂmiﬂiUﬂu
ms¥nwiszuuidalninueaiivianlssluli Famndosnsinuiseiuiseduninnsuasuilasgs
oazdosdinmsamulufugunsalvaweidslniisueadinluszuy iesnwsziuussfuliioglu

NN
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3. NANTZNUAIUNITUSHISINNISLAULATILS NN

nsiituresnudosnslEli s nduaneueudliiindy e1aavdwansenulunng
UImsdnnisiiueasedlsslii Tnealunisusmsdnnisiiuedodlsslni dasnistiselndidiul
oglusnfiivun lifnsasuulamnnin Tunsdfirnudesnslilwihinisasunlasegisrn
wuausosnsinihaneueudlngn azdsmansenurilidesinsiuadedsdninfiuduvioan
MaiuAsesetesngs suludesfinnsandnuausvsaedesfiansafiuseanmnuansanisang
Tfnlgegasamsuulssnimdnindudu Fssnludedinsusmsinnisuseneunsiiuaies
wun1swensaingAnssunslaludin nsusmsdedasailuih swfsnnsdauaunisifiuededaed

wseniaunsaUuiiuanausisanisidegsniilidseseglussuvegaiisame
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lulssineansgowini ladnisiidnsarlviiuuu TOU unlddmsunisdalseyliinves

grueudlniilunaesy dluuiesgiildunisladasmanluindeadiunslalniiussiandu Tuvusd

v Za

uasghinisinuambnfinludnsiiaydmsverusudliin ddlunsdisvdesinisfndsuinsialii

o o

dmsueusudliinienesnainuiasindmnsunislalniious sae Tuunesgdadinisdaasulaenis

(%
Y [

AAFIUIRTT

Agansey (Smart Meter) Widudldeugudlnillvlaglidalddnednaig a519 6-2
WwanIFI9E19909nslEEnIATWAN TOU AususudlniihvesUssinaanigaiuini © 1913 6.3 wang

Megeazidenvaisnsaliihveseusudliinvesnisiiinlulssmaansgesnd @

Nl 6 UIATNNTAANANTZNUIINNINITEAUsTYLHTN 6-3



ANzYINUANYILAZTAILHLTRIN
Tassasanugiuiulniiiesessueueudliihvesussinalng

M1519% 6-2 N1slEngIA i TOU Ausueudlninvesusemeansgawsni

I _ .| @wen | ¥lus Off | walug Off
&Iﬂq{["U ADANINAT | LLEUNULNDI K "
o y o Smart Pea Pea
n13lniin 33 N9 T Al N .
L. o Meter If | dwsung | dwmsuag
TOU | dwsu EV | dmsu EV ) .
4 EV Ve Sou
ComEd daduoud v Hourly Pricing [ Hourly Pricing
ConEd fheein v v v 12 am - 8 am|12 am - 8 am
11 pm -5 am
Dominion |  103dLily 4 4 4 H 10 pm - 10 am
11am -5 pm
DTE fTunu v v v 7pm-11am|7 pm-11am
UaIMN
Duke 4 12pm-7am| 7pm-1pm
uplslawn
10 pm - 6 am
FP&L Wao3an v uay 9 pm - 12 pm
10 am - 6 pm
GA
29513 v v 11pm-7am|11l pm-7am
Power
PGRE | umdnesiile v v v v 8 pm-5pm |9 pm - 10 am
Portland R
c 29INU v 10 pm - 6 pm|10 pm - 6 am
E
PSE&G | #heesad v 9pm-7am | 9pm-7am
SCE wadnesiily v v v v 6 pm - 12 pm |6 pm - 12 pm
U wnda v 10 pm - 6 am | 10 pm - 6 am
unil 6 WININITAARANTTNUIINNIINMTEAUTZRLINT 6-4




ANzYINUANYILAZTAILHLTRIN
Tassasanugiuiulniiiesessueueudliihvesussinalng

M15197 6-3 fpgsnsaliiveseueuAlihveIn st lulssinmansgosn

n13lnin Y9981 39A7 (cents/kWh)
Consumers Energy Peak: 2pm-6pm 19
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Off Peak: 11 pm -7 am 6
Detroit Edison Peak: 9 am - 11 pm (Mon-Fri) 18
Off Peak: 11 pm - 9 am (Mon-Fri), 8
Al Day (Sat, Sun)
Hawaiian Electric Peak: 7 am - 9 pm (Mon-Fri) 18
Off Peak: 9 pm - 7 am (Mon-Fri), 11

All Day (Sat, Sun)
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Mid Peak: 7 am - 2 pm, 9 pm - 12 am (Mon-Fri), 10
5 pm -9 pm (Sat, Sun) 6

Off Peak: 12 am - 7 am (Mon-Fri),
9 pm - 5 pm (Sat, Sun)
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Edison Off Peak: 9 pm - 12 pm 16
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Smart Charging I 56%

0,

Multiple Tariff _ 34%
0,

Dumb Charging — 24%
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6.2.2 1A398319N13AUANULUUEIAULY

1
a A

guulnlihidsdnduszuviifivualng Sufinseunquluilseme fafuaulasiads
nsuinsianisszuulniinluiiagu qudauauszuulniiidsgnudseenauminianusuinvey
yosnsliiih Geuszneudie seuuRan sTuUds uazsruudmine Tnedigudauuszuuindslin
wisrAvivthiiguadidansnanlunmsanvesuszima druszuudaarszuusmingoganelinig
auavesguinuauszuuliiluaiuiiisuiavey wihashnsuleuaaufiaseueinis
aupuszuUlWihosnmuiuudfiny wigllwihAiswawnn nlaseieessruunisuins

nslglniveserusudlnihnlminaueluluiide 6.2.1 Tu winaudaivaussuulniluiuainug
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ADIAIVANAITINTIAUTER NN ean TdnUse gl maualuiui aravilvAnnseluns

AL Faonvdanansenudentivanvesgudaluaussuuliila

AgLananana? 33 ndudemisnisimuizanielinisniuaunisdnlszyaiunse
YA

afulUlaglilasanseivaudaruauszuulni wndandaigniunldnfe laswasinisaiuay

wuudRUU (Hierarchical Control Structure) Adldanansyinuthiszsrinsgudauauszuuldhity

Y
[

annflgauszqluin msdauszlalinazgnmuaulneodelassaeifidnuasunsundduls (Tree
Diagram) i Aggregation Unit lut (Node) lulassairssanan fauandusuil 6-4 nssauszques
anfignuszqlniinasgnatuaukIumng Aggregation Unit ﬁagﬂﬂﬁﬁqm Tne Ageregation Unit Fuuy
awauAuMISnlszgliiisiusiuainneld Aggregation Unit $usesasin nsmuauazgnasHiy
Juluruisaudaunuszuulnih Saimihdiaauaussuu i Aggregation Unit fidesleasey

d' o/ a v ¥ v
wiolvinginssun1ssnuseyaenndesivanInvasssuulni

FAwinTuAussuu T -
System Operator

= o O
Aggregation
Unit
v
ﬁmahon Aggregation
Unit Unit
! ' l b
IEJ SEUUFANISNATY IE-] SEUUSANTSNAT Ej

Hi ﬁ

5UN 6-4 lasaainanismaugunsdaUsyauuuawUty

Tum9UUR Aggregation Unit e1atlunthesunlasuuesunineliguanissnuszqluives

g UgUANAIUNUT F9Y9Tn7 2 Usens e

1. 59U574 Load Profile n158aUszbni1a1n Aggregation Unit luseduans lneg

Aggregation Unit Tusgauansgnazsiusunisneni1ssalszylniinainssuudnnisnaisvesaniiisn
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Uszglilluiiuniudradradu Load Profile sauvean1ssnuszqluiln a1ntudndsli Aggregation
Unit Tusgaudaauly

o ¥

2. \floldsuR1509v097n Aggregation Unit lusgduvunseanaudaluauszuulnii
Aggregation Unit ﬁ?u‘"] Jefosdanislif Aggresation Unit Tusediuansinisusuildsu Load Profile
yosmsdnuszgluiiliaonadesiudediiavessyuu dedrdsfinanazgnairevenasluauisanniisn
Usgqlail ievinsdaassmsanainissauszaveniassaussaliiusasinies Taonndaaiy
TodNARINa

fofvaslassadransmuauuuudiduiuie nanssaeniifiniseuaunissnuszgadly

(%

PINEIFUTY Y bTIganAINdURUYRITEUUAIUANLAYEREANT 1184970 Aggregation Unit vinuiid
AIUAY Load Profile 71lASuan Aggregation Unit Tusgduanaviniu way Aggregation Unit NisgRu
gavnevimthinluauanidalsypanzasluiunisuiavey uanani MswawIsEUUaINIIe
a v X Ao ! v 9 ) & A oA 9 =

SusuNiuisenay uareeT Wau1eanlUuauATBUARUMININILA IesassusTUeuAlingay

WuNTUluauN AR

N15HUITBULANITAUANNITENUTElN 18 Aggregation Unit @1auUsn1uiuil 3

aenndesiudnwazn1sInelvesssuuImuigluinui lng Aggregation Unit luszduuugaves

y U 3

UssimnAagdoansiugudaiunussuuliihfiguaridinisudnlunmsinvesuseina diu Aggregation

' [ ' [
aa A v a =]

Unit fifiufisuRingeunsounquituiinisinglniigualnsguimunussuulailuaniuillag agdes
ansadearsldlasnssiuguimuaussuulnifiguaiuiidusae feil dremauaiiin Weiin
wansaipnidutulussuu i bidegdussdunmnmteanzaneluiufiiou gudmuauszuy
TWihazaunsedeansluil Aceresation Unit ﬁiﬂé’ﬁqm Lﬁaiﬁ%’maiﬁLammié’mﬂizf\ﬂw%iﬁﬁmm

ADAAADINUANINTEUU

6.2.3 YURDUNITNNNIUYBITZTUUUSNI5N15 M INTH Ve 98U Wi

[

szuuuimsnsldiniveseugudliihiinstunsunisviinuasulanad
1. degldeueudlnindanlduinisdauseqlnin ldashnsdedussuunisdndseqli
H1uN195EVURRRe UKLy Jeasiinissvyteyanisdnusealufiniididey laun sedu
ndulifinidesnsileduganisenuseqlnili szeznsdauszalniiiidenis wu

Aoin1sdnUszalihlviuunmesiindsnuliihegisedu 80 % anglunian 8 4alus

2. 52UUNSIANISNAN A FUtayan1sanusElniindenaniun WiAIINmIsIaINITen

U531 (Charging Schedule) Inglvilianuaanadesnuiinnvesanidlniiuas
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M1319aNTRUsEY e s ueudliihAuBus Aididauseelnihegnieuntil de
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waavdelezg I
(Charging Point)
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= > oo
FEUEANINAT

(Central Management System) /s
[
4 n Ivbiidasns w
. = vaiaen

Charging Schedule

UM 6-5 msisulduinisannidausealiin

3. swuumsdnnisnansazds Load Profile 7aw1nssnuszqlulihsuiiistuaniedes
Savuszalaiimniadosiidadsogluanfisnussqladwnsidludl Aggresation Unit Tu
VupFEIil Aggregation Unit N9z353U59 Load Profile annaanidnuszqluinnuis
ﬁagﬂumm%’uﬁmau wandsneolUli Aggregation Unit ﬁagujiséfwu NT8UIUNITAS
Load Profile sniululudnunsiferiuiuluaudsaudamuaussuulnih figud 6-6
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g‘dﬁ 6-6 N1559UT Load Profile 1ny Aggregation Unit
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4. \flegudmunuszuuliihiudeya Load Profile sammasnssnUsqluihiomunudae
wnlUlglunssuiunisdaviamensalrnusesnisiniiarmiild wazdiensinsiei
hwosmuauszuvagiliausalsediussfuanuidedeldvesssuuluiinasnay
anudssiientanfatulussuulni mnUssduuduiui Sanusidudosaanisld
Ifiafiunainnsdadsealniinluuistisnan qudauauszuuliiiezdanisadluds
Aggregation Unit tilelsiuU$uLudsu Load Profile ¥89n158nUszqlnfinflnglunany
SuRaweu ﬁﬁﬁﬂﬁ’ﬂﬂdn%gﬂdmlﬂé’a Aggregation Unit szAudnasly aufisaniilon
Usggluiindsszuumsdanisnansagyimihiiuszananaiiiedansenissause gLl
Snasa fuandluguil 6-7

ghaaaiisuWididadnie
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ann1saemlszq T luseil aamsaenls=g Wi lusnoil
Tamdaulilamls=q Tudnaalil Tandau lilaals=qTusedanlal

5UN 6-7 msaanmslalninlugisnaiissuuiivednin

1

5. lunsdiffnumsdadaslussuulnihunanunaudmansenuianisdnelninluiuidng
o

[

Audauanszuu i luaiuiiuazdedayaaily Aggregation Unit NuRazauluiiug

o

Aananann1senUszqlnih ddlunsdiazmiuladn nsusuasunsianisdadssglnin
6
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6.3 N15LY0UB9TTUUEITHUNAYDITZUUUSWISNIT LG LWNHN

n13viuvesszuvUIMIINTinihveserusudliitudedinisiealstoyasening
2aAUsENaUA1e luszuuegnaenial NMSMYUANINSTEIUNTYRULEITE UV SAUMALAENTHOENS
= o & adao o & 1 ° o I = ¢
Jadudssnuniddg duegeun dmsussuvrualvgniiniswenlesgunsalvainvaleuseinm

= 9] ¢ Y a a a & a oo vy 1 & v a

nsdenldgunsalanngniniiesseetonadudiiitlaeinidlulssinusiumataiagnisnain
ATl NT0RNKUUTFUVANTAUMNATIAITEATBLLIN NI IR UN ST N AEENERa 11150
usuiule (interoperability) Tnanislduinsgruiuuila (Open Standard) Fsvingunsaila
F9I5UNIATFIUAINAINED N15uTeulessEULAITALNATENINEUNIAIAIDUY Tussuuiagiinla

Tngde

umspuildlunsiudstoyasevinagunsallussuuenauisldidu 2 szdu fie sefufidmun
Luud1aesdeyaasauma (Information Data Model) wazszduiiimualusinaoailddmiuns
#0415 (Communication Protocol) Information Data Model 9go3unsfisuszinniazanumsng
vestoya nasnaudsnslideyauszinneneg Tmsegliiiieinquszasdla @31 Communication
Protocol tu aglsiaulalumumnevesdoya utarlianuaulafiviinmsiudeloyasevigunsally
finnudetield Tnsunssunindoulesszuansaumavosssuuuimanisldluiifaznandslu

adeil Wuumsgiuiinmun Information Data Model vasdaya
6.3.1 nsiwaulessendneusudlnituasieTasdnuszqlvia

Tusgninanssauszaluin srusudlwiiuaziniesdnusyqlninazdesdeasiulaeiidoyad
dgiiAgtestunsuImensldlnihde smausolunisiionssualiihvesniesdnuszgluih
nszvrunTdaUszqliiiveseusudlniingnalugulnessuunisdnnisuunine’ (Battery
Management System) fifinsisagnnglususudluill ssuunisdanisuumneiaugunisdalseg
fenszuaivsnzauaenadesiuanzvesunneilasliteyailssuaniniesdnuszqluindy
nan

UMT51U IEC 61851 Electric vehicle conductive charge system ﬁammgmﬁlﬁ%’umm
fouludagu dmfumsdeasseninemsudlniinuaziniessauszqlnii Tnslu IEC 61851
(Electric vehicle conductive charging system - Part 1: General requirements) laoSunenis
vauveansdauszgliilaelddyyia Pulse Width Modulation (PWM) (5U 6-8) dalulu
¥1&aysy1au Control Pilot (CP) flagluang faguil 6-9 USunaunszualnliniliedessauszqamnse
Falaaggnunuaie Duty Cycle voadayayna Fadanviafu /T dloszuumsdaniswunwmeinngly

a o

erueudinlasudyyradinanuas fazudanrunueudnihlunmuaduiiingegauenisdn

Y

Uszqlaiinsely 3UT 6-10 wannsasllihwesnsdadayaal Control Pilot
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AMPLITUDE
-

1 -

T T+t 2T
- TIME

;J‘U‘ﬁ 6-8 dnyey1au Pulse Width Modulation

N
L3
Type 2 Female Tvpbe 2 Male
Plug Pinout IRvEsestolg Plug Pinout
‘:‘ U o U U 1
JUN 6-9 NULASFYYIUVDINIAY
1 : https://en.wikipedia.org/wiki/IEC_62196
EVSE
___________________________ | Votage
o i R 7 o
Duty cycle and 11 Yy
frequency measurement ( I S :
# R D Tk 3%
vb)  j=¥] R
L ~
HEE
“ & A
e —— (V)
R3 R2 Cs
2
Té Eﬁrmnd ﬂ-ﬂ- 'Oscillator
| cresss | X 1kHz £ 12V
U .,

IEC 237710

31]1'7; 6-10 2995Wliven1sasdeygrad Control Pilot @l IEC 61851-1

17'i&|'1 : [EC 61851-1 Electric vehicle conductive charging system - Part 1: General requirements. 2011.

Wn3g1 IEC 61851 tulinnudAgluiosanuvasadodundn Wioseasunisimuissuy
au1snnIatueunan anfendszaliinendliuuuunisiiusnisiviainvae vivlvinisdeansteya

serineueualiniuesesdnuszglindesanududauniniu lneasiiansunssuudoaswuy
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(%
YRR

@99119 (Two-way Communication) A9ty 39LATNISAAUINIATFIUNITEBANT ISO/IEC 15188
Road vehicles - Vehicle to grid communication interface ¥u Imaﬁi’mqﬂssmﬁlﬁasaa%’ugﬂLLUU
NTIRUTNITNTaINTATY T995UTEUULANIAIRULNDLUNTE9U (Authentication) SAUY195995UNTT

W UUN139nUsEd3a3ey (Smart Charge) waznislduunineIveerugudlniirgliiidng
Suulniilugugnids (Vehicle to Grid: V2G) My 105571 1ISO/IEC 15188 Wuilmuaunsnlunis
wWrule (Compatibility) fusnsgu IEC 61851 Yagduedseninanisiaun tnedunsdiuiud

NI DONULED LA

B ISO/IEC 15118-1:2013 Road vehicles - Vehicle to grid communication interface - Part

1: General information and use-case definition

B SO 15118-2:2014 Road vehicles - Vehicle-to-Grid Communication Interface - Part 2:

Network and application protocol requirements

® ISO 15118-3:2015 Road vehicles - Vehicle to grid communication interface - Part 3:

Physical and data link layer requirements
6.3.2 N3 ¥aUlETENIATREAUEYINHILALIZUUNITIANITNAIN

Tusguuuimsmsldlniveseueudlni mi?amsﬁﬁagaiwdmLﬂ%@é’ﬂﬂisaﬁw%uas
sruumsdnnisnansiiinguszasdilonuaunssauszalwi i dulumumssnssaussaladii Tng
ﬁmmgmﬁﬁaﬂﬂuﬂwﬁu e Open Charge Point Protocol (OCPP) © %QQﬂﬁG&JUW%ﬂI@H Open
Charge Alliance 1173511 OCPP fveuiuadeaudnanine dslalfiduminusiiesssuuuinisnsld
Intflmessusudlifivingy usdinseunqunisuivsnisliinisvesaniidaussqliiaiomn 39

Hudugnmspiuiianniiauszaihalngsesiu JUN 6-11 uanweuunves OCPP

The focus of OCPP is on
the communication
protocol between
Charge Point and Backoffice

. Backoffice
Electric Vehicle Charge Point Central System
Charging Communication

Cable Network

3UN 6-11 YaulUAvas OCPP
fiann : Open charge Point Protocol 2.0 - Interface description between Charge Point and Central System

dIQ 1 d‘ ! d‘ U U U =
B%ﬂ‘ﬂ@]@lﬁ]@ﬁ@ﬁ?iﬁ%%?’]ﬂLﬂi@ﬂ@@ﬂﬁ%ﬂlWﬁ’]ﬂUizU‘Uﬂ’]iﬂﬂﬂ’ﬁﬂa’%‘m‘wﬁ’m'ﬂaﬁEJ‘U?SLIWI

e

See

Hudswdnowsudrunlduinisdadeslinisuanadinu (Authorize) N1515uAudAU szl
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(Transaction Started) n3AugANM38AUszlNAN (Transaction Stopped) Msdstayar1a1nunsin
(Meter Values) 5ausian13dsdeysy1os Heartbeat Lﬁ@lﬁizuué’]’mmiﬂaw%’uiﬁhLﬂ'%laqé’mﬂisaﬂvdﬁw
fanadousiony dmsulunsdausedaniesiu OCPP s093unssnUszqau Charging Schedule &3
Usgnausesemsvestisnasaussquazidslnihgsgaiianssadnglaluusiazsas avenaiideya

vosmlnihszninanisenuseqludeyalszneou
6.3.3 N3iwauleTEndnesEuuNsIAnIsnatsasaudaIuausEuUlnia

esnwszAuanusiuasvesssuuliih audaivauszuulnihassesmurunssausegliin
Tnenisdadayannuaiunsalunisdsislninliivanidnusyalni Jagdu wesgiunisweules

b4 1

foyadsnanideoglurirsnmsiaun Fafluinsgiudidrdn 16un Open Smart Charging Protocol
(OSCP) mﬁ?i'agﬂﬁwm%uima Open Charge Alliance WWuLfg1iu OCPP 1AS985194015%191U094
0SCP uanslédifaguil 6-12 Feazitulddnisvineuves 0SCP u aglussduuuvadasiainsiiugu
nM38nUszgli Ineazdeasiugudnuauszuulwiiioniugumssnuseqliaenndosiuann

VNITUU

Emobility
Service >

Provider Customer

(e OSCP
operator

point
operator

juiod a8iey)

Energy
Provider

U 6-12 Tassasnsnssianuwes OSCP

‘17im : Advances on P2P, Parallel, Grid, Cloud and Internet Computing, 2016

N1595U18N159119U09 OSCP kanslanagul 6-13 uag 6-14 A1n3UN 6-13 Ainnvoesyuy

a

FnnedAniiu 300 A Fin1sdauseglnihveseueudliivildanudesnisindihdagenuiie

Y

YBITTUUINUY
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MVILY \ 3004
secondary substation

w
s
>

Maximum cable
capacity
A

time

U 6-13 nanszmusieszuulninannssnuseqludih
‘ﬁm : OSCP - An open protocol for smart charging of electric vehicles. 23rd International Conference on
Electricity Distribution. Lyon, 2015.
msdeassgnineszuunsdnnisnansvesanldnuszqlniuasqudaruauszuulnihlagld
1msgIu OSCP hlvgudmuauszuulnihansadstoyadodinvosszuulufianiisnusyqluin
WleUsuiasumsnsssauszglalinladagui 6-14 Fsflinnusdosnislnigeananasuaslsifufide

S NEEATIIN N

OSCP informs about availably capacity via a forecast per cable

300 A

Maximum cable
capacity
A

BAM 6PM
time

B non controliable load

I =V charging related load

f Available capacity forecast
e exchanged via OSCP

Ul 6-14 msUSuasumsnsnisdauseqllihghe Oscp

fiun : OSCP - An open protocol for smart charging of electric vehicles. 23rd International Conference on

Electricity Distribution. Lyon, 2015.
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nslwdindauginie. Uszniadedassadisdasiarlndi U 2558, feeulal] dhdsldain:
http://www.erc.or.th/ERCWeb2/Upload/Document/PEAL U8 a s1A1 T #158-60.pdf &U Ay
1 denmu 2559

J. A. Pecas Lopes, F. J. Soares, P. M. Rocha Almeida, “Integration of Electric Vehicles in
the Electric Power System”, Proceedings of the IEEE, Vol. 99, No. 1, January 2011.

“Which Utilities Offer Time-of-Use Rates for Electric Vehicles?.” [Online]. Available:
http://www.fleetcarma.com/utility-time-of-use-plug-in-vehicles/ Retrieved Aug 1, 2016.

Ahmad Faruqui, Ryan Hledik, Armando Levy, and Alan Madian. “Will Smart Prices Induce
Smart Charging of Electric Vehicles?.” The Brattle Group (2011).
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System Steady-State Operation." presented at the SMARTGREENS 2012, Vila Nova de
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Open Charge Alliance. Open Charge Point Protocol 2.0 - Interface description between

Charge Point and Central System. November 26, 2013.

Carlos Montes Portela, et al. "OSCP - An open protocol for smart charging of electric

vehicles." presented at 23rd International Conference on Electricity Distribution. Lyon,
2015.
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novnennIdafue U A

fiansnisaiuayususudlifivesinefarudaaunniu viaivssgunaespned e
Fuil 2 Fsmen 2559 Winveusmsnsatuayy Iinswaneusudliliihludszsina amuloune
“Uszinalng 4.07 aadnisuagmiienunned linezidu drdnonuauenssunisduasunisamu
NIELNTMIARS LATNTENTNOAEMNTTN FzmAufmuandninaitazfoulvvesiuanisiui
sopuidnSaguuardudrufiarldSuansanndouniosniiuensvndlifuussnitaulaamu
dtfnnuinasgiukdnsusigaamngsy Mdfansukezdsenensguddsu-giiu s
NIUAANING NTUNTITVUAINIIUN NTUNAUINFRIUNARNULALIYTNENSIIU NTUFIAINFY
AniznIsuNsifuAINIINEI waznswilie 3 uis deiunumsivun ng nRnidmsunis

ALIAYDILTUBURN WA PeLuiy

unil 7 agleinais nguunefiaiiunisineitesiuetueudlii segenainufinmussguuss
nlnsatvayuliineueudlniludssmelneg Tnefarsanlidudenguuneinesdeslutagiu

Jonguunefiegszninanisaniunisuiuuss uily sums Usswudengrunefiaisiiansaniudiy

Y

[

gueafuAMENYzaNIZIae UEUAlIAN Fauanasaineueudndumdeumetdudendmse

finw npvanguegdiudedldsunsuily vieuud
7.1 AuanengInuansIMENneItasiueueualnii

n1sevrgeugufliinlaenalutu asdin8NieitematsUseian Useneuniy A
Aan1ns MBassnanln nBumalng uaza1Byad iy FeaunsawenngraneingIvesdnsinng
Ang 9 lansil
7.1.1 MEAANINS

nguuneiieiudnsin1Bundiveserusudliinuy Jagiuliladvesniiunimyd iy
gugudlnin lnen1gaaninsineatesludiunigsasudingl laun Ysewniidamaning 87.02

87.03 uaz 87.04 Fafinguunenfinunsnsensveseueuanidnasulni $auau 13 atu laun
1. WseswivuainndnsIganIng @UUN 5) w.A.2555 asdui 5 unsiAu 2555

2. UsENIANTENTINITAGT 1309 N1TAABATIBINT UAZUNLILDINTAANINTANNLINTY 12 LAY

W3rIAMUARARSNIAaNINT W.A.2530 aaiuil 6 unsAw 2555

unl 7 nguaneiifeadestiuenueudinii 7-1



ANzYINUANYILAZTAILHLTRIN
Tassasanugiuiulniiiesessueueudliihvesussinalng

3. UsENIANTENTINITAGY 1589 N1F8ALIUDINT AR kag WNNT191NIAANINT ATNTD

NIUlUANANSSINNYINAIRIANTSALAN asTull 6 UnTIAY 2555

4. UIEN1ANTENTNNITARY 1309 NTENLILBINTUATANIATIBINTAANINTAMTUTDINTTY

AEAINDWTYU a9TUN 6 UNTIAN 2555

5. UIENIANTENTNNITANT 1309 NTEALIUDINTLALARENTIBINIAANINTANTULIANTITAN

ESOMTYU — U IIUN 6 UNTIAY 2555

6. UsENIANTENTNNITAGT 1389 NTENLINDINTUATAASATIBINTAANINTAIMTULIANITAN

W3 — JUU AU 6 UnI1AN 2555

7. UIENIANTENITNNITANT 1399 NTEALIUDINTUALANENIIBINIAANINTENTULIANITAN

W3R TEU — @151TUIFNME aeTuN 6 UNTIAN 2555

8. UIENIANTENITNNITANT 1399 NTEALIUDINTULALANDNTIBINTAANINTANTULIANITAN

V308U — 09@MSLAY — TITwaUA adiul 6 UNSIAY 2555

9. UsENIANIENTNNITAGY 1399 N1TENIUDINTUALANSNTIBINTAANINTAMTUVRMTAY

Aina1nguu asiui 6 unsiAw 2555

10. UsgN1ANIENTINITAST 1389 N158NLININTHATaNdNT10INTAANINTA MUV

AMIANNDEMTIAY AIUN 6 UNSIAN 2555
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1. IEC 62196-1:2014 Ed 3.0 Plugs, socket-outlets, vehicle connectors and vehicle inlets -

Conductive charging of electric vehicles - Part 1: General requirements

2. |EC 62196-2:2014 Ed 2.0 Plugs, socket-outlets, vehicle connectors and vehicle inlets —
Conductive charging of electric vehicles — Part 2: Dimensional compatibility and

interchangeability requirements for a.c. pin and contact-tube accessories

3. |EC 62196-3:2014 Ed 1.0 Plugs, socket-outlets, vehicle connectors and vehicle inlets —
Conductive charging of electric vehicles - Part 3: Dimensional compatibility and
interchangeability requirements for d.c. and a.c./d.c. pin and contact-tube vehicle

couplers
o A a 14 % 1 I 1%
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1. Wsdsukazdisuvaesaluii 4 5eq

1.1 IEC 62196-1:2014 Ed 3.0 Plugs, socket-outlets, vehicle connectors and vehicle
inlets — Conductive charging of electric vehicles — Part 1: General requirements

(GEQIGR)

1.2 IEC 62196-2:2014 Ed 2.0 Plugs, socket-outlets, vehicle connectors and vehicle
inlets — Conductive charging of electric vehicles — Part 2: Dimensional
compatibility and interchangeability requirements for a.c. pin and contact-tube

accessories (1@591a7)

1.3 IEC 62196-3:2014 Ed 1.0 Plugs, socket-outlets, vehicle connectors and vehicle
inlets — Conductive charging of electric vehicles — Part 3: Dimensional
compatibility and interchangeability requirements for d.c. and a.c./d.c. pin and

contact-tube vehicle couplers (@3udn)

1.4 IEC/TS 62196-4 Ed 1.0 — Part 4: Dimensional compatibility and interchangeability
requirements for a.c., d.c. and a.c./d.c. vehicle couplers for Class Il or Class Il

light electric vehicles (LEV) (1&5a% 60)
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2. szuumsuszaluhuessalwiln (charging system) 6 304

2.1

2.2

2.3

24

2.5

2.6

IEC 61851-1:2010 Ed 2.0 Electric vehicle conductive charging system — Part 1:

General requirements (1&53% 59)

IEC 61851-21:2001 Ed 1.0 Electric vehicle conductive charging system — Part 21:
Electric vehicle requirements for conductive connection to an a.c./d.c. supply

(@599 59)

IEC 61851-22:2001 Ed 1.0 Electric vehicle conductive charging system — Part 22:

AC electric vehicle charging station (@520 59)

IEC 61851-23:2014 Ed 1.0 Electric vehicle conductive charging system — Part 23:

DC electric vehicle charging station (@32l 59)

IEC 61851-24:2014 Ed 1.0 Electric vehicle conductive charging system — Part 24:
Digital communication between a d.c. EV charging station and electric vehicle

for control of d.c. charging (1@5aU 59)

IEC 61980-1:2015 Ed 1.0 Electric vehicle wireless power transfer (WPT) systems

— Part 1: General requirements (@397 60)

3. SEUUFRANSURITaUALNTN 4 1589

3.1

3.2

3.3

3.4

ISO 15118-1:2013 Ed 1.0 Road vehicles — Vehicle to grid communication

interface — Part 1: General information and use-case definition (1a53%) 60)

SO 15118-2:2014 Ed 1.0 Road vehicles — Vehicle-to-Grid commmunication

interface — Part 2: Network and application protocol requirements (@52l 60)

ISO 15118-3:2015 Ed 1.0 Road vehicles — Vehicle to grid communication

interface — Part 3: Physical and data link layer requirements (@337 60)

ISO 17409:2015 Ed 1.0 Electrically propelled road vehicles — Connection to an

external electric power supply — Safety requirements (@39l 59)
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4. anudndulgmawimanlngih EMC) 4 Sas

4.1

4.2

CISPR 12:2007+AMD1:2009 CSV Ed 6.1 Vehicles, boats and internal combustion
engines — Radio disturbance characteristics — Limits and methods of

measurement for the protection of off-board receivers (@530 60)

CISPR 25:2008 Ed 3.0 Vehicles, boats and internal combustion engines — Radio
disturbance characteristics — Limits and methods of measurement for the

protection of on-board receivers (@32l 60)

5. AnuUaany 5 1584

5.1

5.2

53

5.4

55

ISO 13063:2012 Electrically propelled mopeds and motorcycles — Safety

specifications (@32l 59)

ISO 6469-1:2009 Electrically propelled road vehicles — Safety specifications —
Part 1: On-board rechargeable energy storage systems (@52l 60)

ISO 6469-2:2009 Electrically propelled road vehicles — Safety specifications -
Part 2: Vehicle operational safety means and protection against failures (GERRY

60)

ISO 6469-3:2011 Electrically propelled road vehicles — Safety specifications -

Part 3: Protection of persons against electric shock (@5at 60)

ISO 6469-4:2015 Electrically propelled road vehicles — Safety specifications —
Part 4: Post crash electrical safety (1@320 60)

6. AUALTIOUY 3 1584

6.1

6.2

6.3

ISO 13064-1:2012 Battery-electric mopeds and motorcycles — Performance --

Part 1: Reference energy consumption and range (@537 59)

ISO 13064-2:2012 Battery-electric mopeds and motorcycles — Performance --

Part 2: Road operating characteristics (1331 59)

ISO 8715:2001 Electric road vehicles — Road operating characteristics (@397 60)
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